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ABSTRACT

By the year 2030, Malaysian population will experience the after effects of 
the rapid growth of ageing society. This paper investigates the impact of 
seamless integration of horticultural activity in the new residential typology 
of retirement community. It is believed that horticultural therapy is not only 
beneficial for physical and psychological but also promotes socialisation 
opportunities among the elderly. Comparative analysis method on selected 
precedent studies has been carried out and analysed in accordance with 
Malaysian context. Initial findings indicate that a retirement community with 
horticultural activity gives therapy for healthier well-being. This therapeutic 
activity can be apositive change in elderly lifestyle and essential towards 
the establishment of retirement community in Malaysia.
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INTRODUCTION

This	paper	aims	to	investigate	the	benefits	of	horticultural	therapy	as	part	
of activities of daily living (ADLs) of retirement community. The elderly 
population is often associated with post-retirement-syndrome whereby it is 
a stage of adjusting life after a sudden change of daily routine. According 
to Minimum Retirement Age Act 2012 (2012), beginning on 1st July, 2013 
the retirement age is extended from 55 to 60 years old. Saisan and Russell 
(2012) further explained that the residents of retirement community must 
be	age	qualified	and	they	may	be	partially	or	fully	retired.	The	retirement	
community is a new residential typology consist of housing complex 
designed for active living elderly who are healthy and able to take care 
of themselves. In some cases, medical assistance is also provided by the 
government or private agency. It is essential for the elderly’s welfare been 
taken care of and to assist them in executing their activities of daily living 
(ADLs).

In Malaysia, there is still no design guidelines for the retirement 
community and most of the curriculum or suggestion of activities of 
daily living (ADLs) are not comprehensive. Therefore, it is believed 
that	plant-based	activity	helps	 to	fill	 the	void	and	 improve	 the	physical	
and psychological wellbeing of the elderly. Hopefully, with seamless 
integration between relevant authorities and professionals will promote 
such residential community to improve the state of health of the elderly by 
means of horticultural therapy. The elderly can be divided into three main 
categories.	The	first	category	is	active	living	whereby	the	elderly	does	not	
need assistance to perform activities of daily living (ADLs). The second 
category is assisted living by which they have a slight decline in health and 
need assistance performing one of two activities of daily living (ADLs) 
such as housework or preparing meals. The third category is skilled nursing 
care whereby the elderly needs assistance for activities of daily living 
(ADLs). It is hoped that the horticultural activity can be introduced as part 
of activities of daily living (ADLs) because of this activity is believed to 
be therapeutic and able to improve the elderly’s state of health physically 
and psychologically.
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LITERATURE REVIEW

Rising Elderly Population in Malaysia and the Global 
Trending

Department of Statistics Malaysia (2010), instigated Malaysia is about 
to have anageing population in 2030 when 15% of the total population are 
elderly as shown in Figure 1 and Figure 2 below. At present, the ageing 
population comprises of 5.1% of total population in Malaysia. However, due 
to an upsurge in life expectancy and the reduction of mortality and fertility 
rate in Malaysia, the ageing community in 2030 is expected to rise towards 
a staggering 15% of the total population.The Ministry of Women, Family 
and Community Development (2014) further revealed the life expectancy 
at birth rate in Malaysia has increased from 66.5 years in 1990 to 72.3 
years	in	2012	for	a	male,	while	for	a	female	the	figure	increased	from	71.0	
years in 1990 to 77.2 years in 2012.This situation is not only experienced 
in Malaysia solely but becoming a global trending. Japan has also have 
experienced the exact situation in 1970 as asserted by Kose (2003) the ratio 
of elderly was initially a mere 7% of the total population during 1970 but 
now	the	figure	stands	astoundingly	at	26.3%.	It	is	more	than	a	quarter	of	
the	total	population	in	Japan.World	Atlas	(2016)	affirmed	that	the	United	
States has 14.5% of theelderly population. However, the greying of Europe 
phenomenon	witnessed	most	of	 the	European	countries	have	significant	
elderly population such as Italy 22.4%, Germany 21.2% and Sweden 19.9%.

 (Source: Department of Statistics Malaysia, 2010)

Figure 1: Growth Rate of Elderly in Malaysia from 1970 - 2020
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(Source: Department of Statistics Malaysia, 2010)

Figure 2: Comparative Bar Chart of Elderly Population from 2010 - 
2030

From the statistical point of view, the prediction of upsurge in elderly 
population in Malaysia will shape better preparation and planning. This 
may suggest that Malaysia needs to accommodate an appropriate living 
to accommodate this new emerging population of elderly.  Such living 
condition should be elaborately well-planned and designed that suit with the 
elderly	wellbeing.	It	serves	as	a	true	definition	of	home	and	also	a	testament	
of compassionate among theMalaysian society.

Dilemma Faced by the Elderly

Retirement-syndrome is common among elderly population due to 
a sudden change of their routine. McGraw-Hill Concise Dictionary of 
Modern Medicine	(2002)	defined	retirement-syndrome	as	acute	or	chronic	
maladjustment to a nonworking state retirement. This circumstance struck 
to	retiree	particularly	the	individuals	who	had	no	activities	to	fill	their	time,	
as previously they have been engrossed with their work. Some of the elderly 
volunteer at charity or community work as a method of socialisation and 
engagement with the community or at some point they might come out 
of retirement and seek for a job again. Studies from Dave, Rashad and 
Spasojevic (2008) showed that a complete retirement leads 5% to 16% rise 
in	difficulties	associated	with	mobility	and	activities	of	daily	living	(ADLs).	
Furthermore, a complete retirement also contributes 5% to 6% growth in 
illness conditions, and 6% to 9% decrease in mental health for a period of 
six years after retirement. Medication and physical changes due to ageing are 
somewhat affecting the elderly. Their senses of smell and taste decreasing 
contribute to loss in interest in food due to changing taste buds, therefore 
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lead to loss of appetite. This will put them in a deep state of depression. 
Some may contend that retirement is inevitable and growing old is just a 
normal transitional phase in life. This matter must not be taken lightly as 
retirement-syndrome could affect the mental and physical health of elderly.

In retirement community establishment, social activity such as 
horticultural therapy or plant-based activity can be introduced as part of their 
daily	routine	as	this	will	benefit	them	in	terms	of	physical,	psychological	
and social enhancement. Engaging in physical activities such as harvesting 
and gardening can create new enthusiasm for growing their own plants. 
Physical movement in plant-based activity can develop hand-eye bilateral 
coordination,	 gross	 and	fine	motor	manipulation,	 and	 strength.	On	 the	
psychological aspect, gardening is proven to be remedial as highlighted 
by Cochrane (2012) that it does not only reduce stress levels and promote 
relaxation but also improve their self-esteem. Apart from the physical 
and psychological wellbeing issues, the community garden in retirement 
community also provides socialisation opportunity that is medically proven 
as an alternative therapy method to avoid depression. 

(Source: Ismail, 2012)
Figure 3: Integration of Retirement Community with Horticultural 

Therapy Aims to Accommodate the Lifestyle for the Elderly

As	the	elderly	often	conflicted	with	their	decreasing	wellbeing,	this	is	
where the horticultural therapy helps to stabilise their mental, physical and 
state of emotion. The importance of stability is paramount for them. It is 
because, at the pinnacle of their lives, everybody wants to enjoy life while it 
lasts. Therefore, by having a horticultural friendly space such as community 
garden can be the central space whereby the elderly can interact, socialise 
and ultimately lead to improvement in quality living. New residential 
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typology such as retirement community should aim to accommodate new 
demands and modern lifestyle. The incorporation of horticultural therapy 
as	daily	activity	in	the	retirement	community	is	expected	to	fill	the	void	
and most importantly providing a sense of community and companionship 
to them.

Horticultural Therapy as Revitalisation Agent for Elderly

Horticultural therapy is a remedial activity that empowers dynamic 
engagement in plant-based exercises. This activity can be supervised and 
facilitated	by	a	trained	therapist	to	achieve	optimum	benefits.	The	sensual	
fragrance	of	flowers	will	elevate	the	senses	and	invoke	the	old	memories.	
Vegetables, fruits and herbs are able to raise visual and taste stimulation. 
While the active living elderly utilising horticultural therapy as a form of 
exercise, another elderly group with physical in capacities can use this 
activity	as	a	medium	to	improve	their	gross	and	fine	motor	skills.	Barnett,	
Ogilvie	and	Guell	(2011)	specified	that	elderly	value	the	importance	of	health	
benefits	by	being	physically	active	and	the	benefits	of	companionship	by	
building opportunities to build new social support networks. Being active 
physically	is	not	only	beneficial	to	their	body	but	more	significantly,	establish	
new daily structures and a sense of purpose to their life. Studies made by 
Shoemaker (2014) witnessed that horticultural therapy is an adaptable 
treatment tool and well received among the elderly from active living to 
skilled nursing care. While Simson and Straus (1998) further indicated 
that	horticultural	therapy	is	a	revelation	and	a	perfect	fit	for	the	retirement	
community setting as it caters for all elderly group and encourages cross-
generation	community	engagement.	It	is	not	only	beneficial	to	their	overall	
wellbeing but also plays a vital role as a positive socialisation agent in the 
retirement community, thus improving the quality of life for the elderly.

METHODOLOGY

The retirement community is relatively a new residential typology in 
Malaysia	and	there	are	no	specific	design	guidelines	or	activities	of	daily	
living (ADLs) curriculum for the establishment of aretirement community 
in Malaysia. Therefore, the primary data collection was made via precedent 
studies and will look into three retirement communities. The retirement 
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communities are ranging from North America, Europe, and Asia continent 
as it is essential to observe and improve understanding of the operational and 
cultural diversity between the continents. By analysing these communities, 
perhaps	there	are	various	ways	and	options	that	are	beneficial	to	create	a	
healthier lifestyle among the elderly. Those three retirement communities 
are as follows:

1. Rockridge Retirement Community, Northampton, Massachusetts, 
United States.

2. Sølund Retirement Community, Copenhagen, Denmark. 

3. Share Kanazawa, Ishikawa Prefecture, Kanazawa, Japan.

The secondary data collection is obtained through various reading 
materials. Japan currently has the highest elderly population of 26.3%, 
Sweden with 19.9% and the United States with 14.5% of elderly.The 
comparative analysis method is utilised based on the selected three 
retirement communities. Rockridge Retirement Community has established 
46 years ago, while Share Kanazawa has established four years ago and 
Sølund Retirement Community is an award-winning proposal for elderly 
residential design. All three retirement communities are located in a different 
setting of the county town, traditional neighbourhood and urban area. The 
data collected will be analysed based on their participation with the local 
community, the horticulture type and garden usage. Last but not least the 
author investigates the trace of cross-generation in horticultural activity. 
The	objective	of	the	analysis	is	to	identify	the	benefits	of	incorporation	of	
horticultural therapy into activities of daily living (ADLs) of the elderly. It 
is crucial to observe and improve understanding on roles of horticultural 
therapy towards the betterment of the elderly in Malaysia.
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RESULTS AND DISCUSSIONS

Selected Precedent Studies in the United States, Sweden, and 
Japan

Rockridge Retirement Community, Northampton, Massachu-
setts, United States

Established in 1971, this is one of the oldest retirement community 
in Northampton, neighbouring Fitzgerald Lake Conservation area. This 
retirement community utilises the community garden as horticultural 
therapy. The Elmo Young Garden Project is founded in 2012 through the 
anonymous source who stipulated that the money is used for an outdoor 
project. The residents proposed to have a community garden as part of 
their activities because they can connect socially through gardening. The 
garden	consists	of	flowers,	vegetables	and	herbs,	and	the	employees	use	the	
vegetables on a daily basis in the meals provided in a retirement community. 
Moreover, about 105 elderly and staff in Rockridge participating in this 
activity. Active engagement with the local community such as Sustaining 
Agriculture helps to assist and maintain the garden project here. The active 
participation between the elderly and the younger worker will create a sense 
of purpose. The energetic young generation and the wise elderly will create 
vibrancy in socialisation and such interaction creates a positive feeling 
among the community.  This positive socialisation interaction helps the 
elderly to share their feeling to avoid isolation and loneliness.

(Source: Rockridge retirement community,2016)

Figure 4: Horticultural Activity Helps to Connect the Residents and 
Improved Well-being
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Sølund Retirement Community, Copenhagen, Denmark
Located at the prestigious urban Copenhagen, Denmark, this award-

winning retirement community has a contradictory opinion on the typical 
and cliché of the institutional look of a retirement community. This is 
done by having bountiful of green spaces, attractive residential unit and 
ample bright space. Henning Larsen Architect (2012) further explained the 
retirement community is designed in one elongated organisation comprised 
of dwelling units overlooking the garden, facilities for rehabilitation and 
therapy, information and counselling, small-scale commercial centre, dining, 
gatherings and club activities for the residents. The residential units are 
designed with large openings for ample daylighting and essentially glorious 
views towards the internal garden. High entrance will create a welcoming 
space, therefore avoid the typical of institutional look in a retirement 
community. The elderly from the local community are free to enter into 
the central courtyard will be the fundamental core of the activities. The 
three community gardens are strategically located at the centre to allow 
the residents to view both inside and outside of the building compound 
and provide socialisation opportunity for the residents. It is designed in 
this	way	to	let	the	residents	be	creative	and	explore	on	flexibility	through	
horticultural activity. For instance, some residents maychoose to do active 
physical routines such as gardening or more laid back approach such as 
reading, knitting or even having a chat at the garden.

(Source: Henning Larsen Architect, 2012)

Figure 5: Horticultural Activity is Essential in Sølund Retirement 
Community and it is Shown by Located at the Centre of the 

Retirement Community
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Share Kanazawa, Ishikawa Prefecture, Kanazawa, Japan.
Located in Kanazawa, this place is known as “Little Kyoto” because 

of preserved cultural tradition and traditional neighbourhood. Japan has the 
highest elderly population in the world with 26.3%, therefore the Japanese 
Government proposed a relocation program for continuing care retirement 
community (CCRCs) of elderly from metropolis Tokyo to Kanazawa. The 
land is scarce in Tokyo, therefore, the relocation to Kanazawa aim to have 
a sense of regional values and younger people can get together to share 
their experience. This retirement community promotes active lifestyle as 
job opportunities are also offered here ranging from farmers to restaurant 
staff according to their skills and ability. Administered by a social welfare 
organisation, Bussi-En Group, this multi-age community stress on the values 
of the relationship amongst the residents. The vegetables and fruits harvested 
are not only for daily meal consumption but also for selling purpose. The 
smell of fruits helps the elderly to energise their senses and gives them a 
sense of excitement. As a result, this activity is proven to increase their 
happiness level. The residents also arrange various activities such as 
management and cooking class to improve their array of skills.  Horticultural 
activity in this retirement community helps to bond a strong relationship 
among the residents including the children. They believe horticultural is 
therapeutic activity and the joy to see the harvested vegetables and fruits 
is exceptionally satisfying. Maintaining active lifestyle give them a sense 
of purpose in life.

(Source: Share Kanazawa, 2013)

Figure 6:  Cross-generation of Horticultural Activity in Share 
Kanazawa between Elderly and Children Helps Them to Maintain an 

Enjoyable Active Lifestyle
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Rockridge Retirement Community is situated in the United States 
with beautiful county town neighbouring the Fitzgerald Lake Conservation 
area of Northampton, Massachusetts. Through The Elmo Young Project, 
the	community	garden	and	dementia	specific	garden	become	the	forte	of	
the retirement community. Such active lifestyle and involvement with the 
local NGO’s will help the elderly to maintain aclose relationship with the 
society through horticultural activity. Rockridge Retirement Community 
utilises the crop production of vegetables and herbs as part of their 
meal	consumption	while	the	dementia-specific	garden	is	for	healing	and	
therapeutic purposes. Next, Sølund Retirement Community is located in 
the bustling city of Copenhagen, Denmark. This award winning proposal 
keen on changing the platitude on institutional looks of a typical retirement 
community. Strategically located in the urban area of Copenhagen, this 
allows	the	designer	to	explore	on	the	flexibility	of	the	space	planning	by	
creating a welcoming space, which is a centralised community garden. The 
elderly and local community are free to enter into the central garden and 
this will increase the chances of positive socialisation through horticultural 
therapy. The residents can participate actively with the local community 
or just sit back and appreciate the therapeutic effect of horticulture. While 
Share Kanazawa, or known as “Little Kyoto” is located in preserved 
traditional neighbourhood of  Ishikawa. Currently, one-fourth of the 
Japanese population is elderly. It holds the highest elderly percentage not 
only in Asia continent but also in the world. This retirement community also 
accept children as part of their dweller’s group, anticipating the children 
will bring the energetic vibe and the elderly will offer wisdom to the 
retirement community. Share Kanazawa is more industrious because their 
vegetables and fruits plots are rental-based and the crop production will 
be used as consumption and selling purpose. Active involvement with the 
local community and NGO’s making Share Kanazawa as one of the most 
progressive retirement community in Kanazawa.Table 1 below shows the 
comparison between the three retirement communities;
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Table 1: Comparison of the Three Retirement Communities 

Rockridge 
Retirement

Sølund 
Retirement

Share Kanazawa

Continent North America Europe Asia
Setting County town Urban area Traditional 

neighbourhood
Establishment 
type

Ageing 
communities

Ageing 
communities

Ageing and 
children community

Establishment 1971 Proposal Stage 2013
Horticulture 
Activity

Yes Yes Yes

Type  Vegetables & herbs 
and flowers

Multiple Fruit & vegetables 
(rental based)

Usage For consumption 
and therapy

For therapy and 
healing purpose

For consumption 
and selling 

Other garden Community Garden 
a n d  D e m e n t i a -
specific garden

C o m m u n i t y 
garden

Community 
garden

Community 
Engagement

Active 
community

Active 
community

Active 
community

(Source: Ismail, 2016)

Based on Table 1 above, all three retirement communities adapting 
cross-generation or multi-generation engagement and recommending 
active participation with the local community and NGOs. It is because 
garden based activity i.e. horticultural therapy is proven to be a driving 
force in promoting socialisation regardless of the different setting of the 
county town, traditional neighbourhood and urban area. The tangible and 
smell sensation of nature helps to reduce the anxiety and stress level. This 
is further supported by Cochrane (2012), horticultural activity promotes a 
sense of tranquillity, spirituality and peace. This could lead to improved 
quality of life for the elderly.

The future proposition of retirement community should employ a 
friendlier approach of community garden thus will raise the awareness 
on the importance of retirement community in Malaysia. This will allow 
active engagement with the local community hence will strengthen the 
bond between the elderly community and society. Non-governmental 
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organisations (NGOs) and volunteers can participate and actively involved 
for this cause. A community garden can be the central space whereby 
the elderly can interact and socialise. The accessible garden will be an 
excellent proposition to cater all different elderly group. A well-planned 
garden ensures accessibility of elderly as they will experience diminished 
strength, limited mobility and other unforeseen circumstances relating 
to ageing. Integration of retirement community with plant-based activity 
is hoped to bring a positive measure towards the betterment of overall 
quality of life for them. It is a form of therapy will bring positive impact 
on the physical, psychological and social wellbeing of the elderly. The 
horticultural activity helps the residents to actively participate in communal 
based activities. Gardening contributes to active living for the elderly both 
in physical and psychological aspect. It is proven to have remedial after 
effects as it does not only reduce stress levels and promote relaxation but 
also improve their self-esteem. Moreover, setting up a community garden 
in a retirement community will provide socialisation opportunities for 
the elderly. Promoting socialisation opportunity can be achieved through 
effective circulation and selection of communal facilities.

(Source: Ismail, 2012)

Figure 7: Active Engagement with the Local Community and NGOs 
can be Initiated through Horticultural Activity

Providing communal facilities will increase socialisation opportunities 
and it is proven as active measures to maintain the resident’s physical and 
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spiritual well-being. This activity will act as a bonding agent that was 
medically proven as an alternative therapy method to avoid depression.
Brawley (2007) further emphasised on the needs to develop activities 
such as community garden to provide them with a sense of worth and 
subsequently, a life structure. The community garden is preferable to be 
located at the centre of the retirement community to ensure equal distance 
and effective circulation thus will make more accessible for the elderly. 
Promoting socialisation opportunities can be achieved through effective 
circulation of the retirement community. Effective circulation will increase 
the probability and chances of socialisation opportunity among the elderly. 
By having a centralised community garden also will improve the good view 
of the residential unit. The centralised community garden will increase 
socialisation opportunities and it is also proven as active measures to 
maintain the residents’ physical and spiritual well-being. The centrally 
located community garden also demonstrates the value and importance 
in terms of visual hierarchy and at the heart of social interaction. While 
enjoying this healthy activity, it also inculcates the values of working 
together in community, provides socialisation opportunities between 
generations and ultimately improves their self-esteem.

(Source: Ismail, 2012)

Figure 8: The Creation of Community Garden will Promote Effective 
Circulation and Increase Socialisation Opportunities among Elderly

CONCLUSIONS AND RECOMMENDATIONS

The elderly population is growing fast in Malaysia. Such increasing rate 
requires the nation to create strategic planning in order to accommodate 
the growing elderly population and accept that Malaysia is growing as 
now experienced by Japan, United States and Europe. Therefore, an active 
countermeasure is needed such as restoring the balance in population 
equilibrium. This is essential in order to sustain the state of good health of the 
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Malaysian society in terms of social and economic stability.Maintaining an 
active lifestyle and proper engagement with the local community and NGOs 
will help the elderly to enjoy their lives. Horticultural therapy is atherapeutic 
activitythat can be introduced as part of daily activities or curriculum for 
the establishment of a retirement community in Malaysia. From the three 
precedent	studies,	it	is	proven	that	there	are	various	benefits	and	options	
that horticultural therapy can offer. Therefore, several recommendations 
and	 adjustments	 can	be	 considered	 to	 tailor-fit	with	Malaysia	 scenario.	
For instance, the garden must be accessible to be enjoyed by all elderly 
group	regardless	their	condition	whether	active	living	or	having	difficulties	
mentally or physically. Then, the garden should incorporate our climate 
selected vegetations should be able to withstand the local climate pattern to 
ensure the maximum utilisation of community garden throughout the year. 
The crop production must be suitable for our climate and can be a variety 
of	plants	such	as	herbs,	flowers,	fruits,	or	even	vegetables.	The	garden	also	
must be personalised according to Malaysian context, for instance, multi-
racial integration, and local climate. The vegetation must be in accordance 
to our climate to achieve maximum yield. Horticulture activity is a universal 
activity that inculcates strong bonds among the community. Horticultural 
therapy is not only gardening but it is also an activity aims to enhance the 
physical, psychological and social wellbeing of the elderly. They could 
improve their endurance and motor skills by active participation in the 
plant-based activity. Meanwhile, stimulation through senses can decrease 
the stress level hence will promote happiness and relaxation. Horticultural 
therapy is communal based activities that embrace on positive socialisation 
opportunities, consequently, will improve their self-esteem. The positive 
impact of this therapy can be the stepping stone in residential care for the 
elderly community in Malaysia. This remedial activity has the tools to 
improve the senior citizens’ physical, psychological and social wellbeing. It 
is a testament to a holistic approach to residential design and compassionate 
Malaysian	community,	thus	benefit	them	to	improve	their	quality	of	living	
at the pinnacle of their life.
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ABSTRACT

In Private Finance Initiative (PFI), payment for services is based on pre-
determined standards and performance. Thus, Key Performance Indicators 
(KPIs) have been used to measure this performance. However, in Malaysia, 
the absence of an effective KPIs is identified as one of the core criticisms 
for measuring the PFI projects performance. Therefore, two objectives 
are established which are; to investigate the implementation of various 
PFI performance measurement models across the globe and how these 
models can be adopted within PFI in the Malaysia’s context. Finally, an 
‘Amalgamated-Model’ of Performance Measurement approach for PFI 
Project in Malaysia is proposed for measuring the project performance. The 
outcomes of this research can serve as a theoretical base for the improving 
performance measurement model in monitoring and measuring PPP projects 
performance in Malaysia. 

Keywords: key performance indicators, performance, performance 
measurement tool, private finance initiative
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INTRODUCTION

In recent years, governments worldwide have adopted Public Private 
Partnership (PPP) more extensively for the reason of achieving value for 
money (VFM). The government in the United Kingdom (UK) had originally 
adopted this procurement method since 1992. It involved the transformation 
from a traditional contract of delivery (design and construction) of providing 
public	service	projects	to	the	privately	financed	(finance,	design,	construct,	
manage and operate) public facilities. This approach is called Private 
Finance Initiative (PFI), which is laid under an umbrella of PPP. Carrillo 
et	al.	 (2006;	2008)	 in	 their	 research	defined	 the	PFI	as	 the	 involvement	
of	 the	private	sector	 in	financing,	management	skill,	 and	capabilities	of	
implementing the public sector projects (constructed facilities and services) 
within the stipulated concession period, typically 20–30 years (NAO, 2003; 
El-Haram & Agapiou, 2002).

PPP is a contractual arrangement between public and private sectors, 
where the private sectors need to deliver good services and successful 
performances within stipulated concession period. While, the public sector 
is accountable for monitoring and measuring the performance of the private 
sector in delivering good services and facilities. Simultaneously, PPP also 
emphasizes the concept of VFM and innovation based on harmonious 
partnership (Yuan et al., 2008). According to Robinson and Scott (2009), 
VFM in a PPP project crucially depends on the performance of the projects.

Fundamentally, the PFI projects are designed to fund long-term public 
infrastructures and services provided for the whole life cycle of PFI projects. 
During this period, PFI performances could be affected by many factors, 
which	might	 cause	 the	 inefficiency	 and	 ineffectiveness	 of	 the	 projects.	
For instance; defects occurrence (Isa et al., 2016; Universiti Teknologi 
MARA, 2016); complaints from users on poor facilities and services 
provided; low level of users’ satisfaction (Universiti Teknologi MARA, 
2015;	2016);	and	conflict	between	payment	and	measuring	performance	
(Oyedele, 2013; Yescombe, 2008). These factors would contribute to the 
low level of PFI performance and consequently will impact on payment 
to the concessionaire. As such, payment deduction will be imposed to the 
poor or low level of performance standard achieved by the concessionaire 
(Oyedele, 2013). It is supported by the report from NAO (2010), that service 
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failure and poor performance in maintenance work for non-compliance 
with	output	 specification	 are	 frequently	 reported	within	PFI	 projects	 in	
the UK and Australia. This result will affect the success of a PFI project 
implementation and consequently failed to achieve VFM. Factors that will 
influence	the	level	of	performance	should	be	measured	before	any	deductions	
is imposed. Therefore, to measure the level of PFI projects performances, 
the establishment and selection of an effective performance measurement 
tools is a necessity.

In PFI projects implementation, Key Performance Indicators (KPIs) 
is used as a measuring tool in determining the level of performance and 
overall success of the PFI projects. However, in Malaysia, the absence 
of	an	effective	performance	measurement	tools	is	identified	as	one	of	the	
core criticisms towards the implementation of measuring PFI projects 
performance (Ismail, 2012; Khaderi & Aziz, 2010). It also happens to 
the other countries while measuring the performance of the PFI projects. 
Many researchers have proved that the absence of an effective performance 
measurement	 in	PFI	will	 reflected	 the	service	quality	of	 infrastructures.	
Consequently, it will contribute to the failure deliveries of PFI projects (Yuan 
et al., 2009; Liu et al. 2013; Regan et al. 2011; Hodge, 2004; Yong, 2010; 
VAGO, 2002; House of Commons, 2003; Mladenovic, 2013). Therefore, an 
establishment of KPIs as a performance measurement tool is vital to make 
PFI	projects	functioned	effectively	and	efficiently.

Even though a lot of studies on KPIs have been conducted with the 
aim to improve the performances, nonetheless, KPIs are still continuously 
debated. For instance; lack of clarity and understanding of KPIs for PFI 
projects (Lawther& Martin, 2014; Javed et al., 2013a; David & Steve, 2012) 
and	insufficient	effective	performance	indicators	for	measuring	quality	of	
the service delivery (Toor & Ogunlana, 2010; Oyedele, 2013; Javed et al., 
2013b). The agreeing level of performance is what determines the payments 
or deductions from the public sector to the private sector. Consequently, if 
the quality of service does not achieve the minimum standards stipulated in 
the	output	specification,	a	payment	deduction	or	penalties	can	be	triggered	
in the form of a performance failure payment deduction (Yescombe, 2008). 
Therefore, the development of an effective performance measurement is 
crucial in determining the level of service quality and facilities delivered by 
the concessionaire, so that it can be monitored and measured effectively and 
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efficiently.	Figure	1	shows	the	relationship	between	the	issue	of	performance,	
measuring performance and impact of issues on the implementation of the 
performance assessment for the PFI project in Malaysia.

Figure 1: Relationship between Performances, Performance 
Measurement and Impact of issues to the PFI Implementation in 

Malaysia

This study presents an early research purely based on literature review 
and preliminary survey on the understanding of performance measurement 
in PFI projects. It takes into account the soft and hard issues of PFI projects 
performance, concept and various types of performance measurement 
tools, which can be adapted for PFI projects in Malaysia. Within this 
context, this research presents two objectives, which are; to investigate the 
implementation of various PFI performance measurement models across the 
globe and how these models can be adapted to the context of PFI in Malaysia. 
Finally, an ‘Amalgamated-Model’ of Performance Measurement approach 
for PFI Project in Malaysia is proposed for the purpose of measuring the 
project performance. This model comprises of criteria and performance 
indicators (measurable and non-measurable).
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LITERATURE REVIEW

Overview of PFI Globally

PFI was initiated in 1992 under United Kingdom (U.K.) government 
and has transformed its approach from traditional delivery of providing 
a range of public service projects, such as hospitals, schools, prisons, 
roads,	 etc.,	 to	 privately	finance,	 design,	 construct,	manage,	 and	operate	
these facilities. PFI is a unique procurement approach nominated by the 
governments all over the world. It is unique regarding the nature of the 
projects and smart partnership adopted in the contract, even though they 
involved a lengthy concession period throughout the whole life cycle. As 
such,	Kamara	(2012)	defined	PFI	as	a	form	of	public	private	partnership,	
where	a	single	organisation	(private	sector)	provides	the	financing,	design,	
construction and operation of the facility over a 25-30 years period of 
concession.

In addition, PFI is a procurement method that has been successfully 
implemented by many countries worldwide such as United Kingdom, 
Australia, USA, China, Hong Kong, France, Germany, Japan as well as 
Malaysia. The main guiding principle is the usage of the private sector in the 
provision of constructed facilities by using a whole life approach (delivering 
and maintaining it) within the whole life of concession period. The method 
includes the operational and maintenance phases of the projects throughout 
the entire concession period. (El-Haram & Agapiou, 2002; NAO, 2003). 

PFI in Malaysia

Private sectors’ participation in providing facilities and public 
services is not a new thing in Malaysia where it has been implemented 
since the 1980s. The adverse impact of the world economic recession 
prompted the government to seek assistance from the private sector for 
the development and economic activities of the country (Ismail & Rashid, 
2007). Currently, most of the public projects have been plagued by delays 
and shoddy workmanship, which are inherently seen as a major problem 
to the government (Jayaseelan & Tan, 2006; Endut, 2008). As a result, the 
maintenance repair costs are increased, causing the Malaysian Government 
to be reluctant to spend huge amounts of money on the development of 
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public	infrastructure	projects	as	public	sector	capital	fund	is	insufficient	
(Netto, 2006). Therefore, to bridge these issues, the Malaysian Government 
is turning to alternative ways such as PFI for transforming the public 
projects. PFI evolution in Malaysia started from the 4th Malaysian Plan with 
the agenda of privatisation incorporation. The evolvement of privatisation 
continued to the 6th Malaysian Plan with the introduction of Privatisation 
Master Plan. Then, the concept of PPP is introduced in the 8th Malaysian 
Plan and the ownership structure named PPP is re-branded as PFI in the 9th 

Malaysian Plan. Following these plans, the 10th Malaysian Plan continued 
to incorporate PFI in developing Malaysia. This agenda is sustained in the 
11th Malaysian Plan so as to promote the involvement of the private sectors 
in investing in the Malaysian development. The rationale of utilising the 
PFI	procurement	in	Malaysia	is	to	provide	better	and	more	efficient	public	
services by sharing resources between public and the private sectors (Takim 
et al., 2008).

Referring to that, PFI in Malaysia is originally initiated by the 
Malaysian Government through the Ninth Malaysia-Plan (2006-2010) 
under the National Privatization Plan (Economic Planning Unit, 2006) and 
is	officially	implemented	in	2009.	The	Malaysian	version	of	PFI	will	be	
financed	by	the	EPF	loans	in	which	the	amount	is	published	in	the	Ninth	
Malaysian Plan. To facilitate the implementation of PFIs, the Ministry of 
Finance Malaysia has acquired a substantial amount of funds to facilitate the 
first	wave	of	PFI	implementation	in	Malaysia	(Jayaseelan	&	Tan,	2006).	In	
Ninth Malaysian Plan, RM20 billions are allocated for these PFI projects. 
Nevertheless, there is a view that the government could still bear the risk to a 
certain extent, in particular if any of the PFI projects becomes unsuccessful. 

PFI procurement scheme in Malaysia is still at an infant stage, and the 
concept of PFI is lagging behind compared to other experienced countries 
such as UK and Australia. One of the issues experienced by the Malaysian 
government is in the assessment of PFI projects performance. The absence 
of performance measurement tool to measure the project performance is 
identified	as	a	factor	that	leads	to	the	poor	project	performance	in	Malaysia	
(Ismail, 2012; Khaderi & Aziz, 2010). Therefore, the establishment of a 
framework is paramount to provide a better understanding of the execution 
of	the	complex	scheme	of	financing,	as	well	as	the	establishment	of	the	
KPIs for assessing overall projects’ performances is a necessity.  Despite 
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the tremendous growth of PFI implementation in Malaysia, the PFI 
arrangements have constantly been reviewed and revised by the Malaysian 
government to improve the present practice of PFI implementation to ensure 
the achievement of its ultimate goal and objectives.

Currently, there are 28 projects listed under Unit KerjasamaAwamSwasta 
(UKAS) and 75% of the projects are for social infrastructure, which is on 
the educational sector and 29% is from economics infrastructures such as 
bridge and highway. Most of the PFI projects in Malaysia are currently 
operated under operational and maintenance (O&M) phase.  However, poor 
performance (defects occurrence) and low level of end users’ satisfaction 
(complaints) in PFI projects in Malaysia are disappointing. In a real situation, 
the government has paid a full amount of payment (availability payment) to 
the concessionaire, but indeed they have not met the level of performance 
standard set by the government. This situation occurs because of the absence 
of effective performance measurement tool to measure the performance of 
PFI projects especially after entering O&M phase. This situation will affect 
the payment process to the concessionaire where payment deduction will 
be imposed if the concessionairenot meet the performance standard set 
by the government (Universiti Teknologi MARA, 2015; 2016; Isa et al., 
2016). Therefore, performance needs to be monitored and measured (the 
relationship between performance and payment) to achieve VFM.

Performance Measurement System in PFI Projects

The key principle of  PFI is the link between performance and incentive 
payments to the private sector based on successful delivery of services to 
the public sector. However, the service delivery aspects of PFI projects 
cannot be examined until the projects become operational (Yuan et al., 
2009). During the operational phase, services delivery can be frequently 
measured	 to	determine	 its	compliance	with	 the	output	 specification	and	
payment deductions for the performance failures in agreement with the 
payment mechanism (Akbiyikli, 2013).

In construction industry, there are five types of performance 
measurement models used to measure projects performancenamely; the 
Balance Scorecard (BSC) by Kaplan and Norton (1992), the European 
Foundation Quality Management (EFQM)by EFQM (2003), the 
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Performance PRISM by Neely and Adam (2001), the Key Performance 
Indicators (KPIs) by Eagan (1998) and the Malcolm Baldridge for 
Performance Excellence (MBNQA) by Alsulamy et al., 2012. Nonetheless, 
for	 the	 specific	PFI	 projects,	KPIs	 is	 commonly	used	 as	 useful	 tool	 to	
measure the performance at different levels and stages of the project. 
The U.K NAO (2003) acknowledged that most PFI contracts use KPIs as 
a benchmarking tool for contractors’ evaluation with regards to service 
delivery. To measure performance or calculate the effects of any given 
change in the process of PFI projects, one must determine the appropriate 
KPIs to focus on and measure the impact (Yuan et al., 2009). The used of 
KPIs in PFI projects can be used to identify the strengths and weaknesses 
of PFI projects and are useful tools for effective PFI project performance 
management (Mladenovic et al., 2013).

Performance measurement is an important process concerning to 
the success and performance of PFI projects. However, it has received 
limited attention from the life-cycle perspective (Liu et al. 2015). Neely 
(2005),	defines	performance	assessment	as	a	process	or	a	set	of	metrics	
used	to	quantify	and	report	the	effectiveness	and	efficiency	of	the	action	
performed towards organisations’ objectives. While, Ong’olo (2006) in 
his study describes that, performance measurement refers to the selection 
and	the	use	of	quantitative	measures	(an	item	that	can	be	quantified	based	
on the measurement units) and qualitative measures (an item that can be 
quantified	based	on	satisfaction	level).	The	assessment	is	regarding	project	
capacities, processes and outcomes to inform the public or designated 
public agency about critical aspects of a project. Thus, the assessment of 
PFI	projects	become	more	difficult	compared	to	traditional	projects	as	it	
involves	a	lot	of	stages	(e.g.	documentation,	financing,	taxation,	technical	
details, and sub-agreements) and risks (e.g. market risks and project risks) 
that arise from the complexity of long-term contractual arrangement, which 
can change dynamically over the projects’ lifecycle (Grimsey & Lewis, 
2002). Theoretically, an ideal performance measurement system in PFI can 
contribute primarily to an adequate assessment of PFI projects performance 
and	beneficial	to	the	multiple	stakeholders.
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METHODOLOGY

An in-depth and comprehensive literature review is conducted in this study. 
It discusses and reviews the developed performance measurement model 
for	specific	PFI	projects	across	 the	globe	 in	 the	United	Kingdom	(UK),	
China, Australia, and Malaysia. Based on various developed models, the 
proposed ‘Amalgamated-Model’as a framework for Malaysian approached 
is	established.	This	model	is	developed	based	on	the	gaps	identified	and	
uniqueness from previous practices that can be adopted for the Malaysia’s 
context. This paper is limited to the study on the performance assessment for 
the	specific	operational	and	maintenance	(O&M)	phase	of	the	PFI	projects.	

Further study is planned to be conducted by comprehensive empirical 
research using a combination of qualitative and quantitative research design 
(Creswell, 2012; Parmjit et al., 2006). This study will be conducted through 
case study (semi-structured interview) and questionnaires survey using 
Analytical Hierarchy Process (AHP) method by Saaty (2008). Saaty (2008) 
mentioned that AHP method involved multi-criteria decision making when 
it used to rank and assign weightage for each indicators. Then,the study will 
followed by the development and validation of performance measurement 
tools. Sequential mixed methods design (exploratory design) have been 
applied for instrument validation, when both qualitative and quantitative 
methods have been used for validation (Creswell, 2012).

LITERATURE FINDINGS

A Review of Performance Measurement Models 
Internationally

Table 1 shows the performance measurement model for PFI projects 
adopted by the UK, Australia, China, and Malaysia. These models are chosen 
in this study due to their experience and establishment ofthe implementation 
of PFI and good track records in terms of performances. Among all, UK is 
a pioneer and originator of PFI approach regarding contract procurement 
as well as performance assessment in the PFI projects. Six variables have 
been reviewed to compare the performance measurement models across the 
globe. The variables are; types of performance measurement tool, criteria in 
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selecting good performance indicators, categories of KPIs, KPIs measures, 
types of infrastructure projects, implementation stage, and gap/limitation of 
each model. Most of the model are using key performance indicators (KPIs) 
as a base method for assessing the performance of PFI projects except for 
the model from Australia, which is by using performance prism. There is 
no different concept between Australia models with other models where 
indicatorsare still applicable.

The UK performance measurement model of PFI project by Zhou et al. 
(2013) outlines a process starting by looking into performance measurement 
tools used in the PFI projects. This model is designed to use KPIs as a tool 
in assessing PFI projects performance. The development of KPIs by UK 
model	depends	on	certain	criteria,	which	are	complex,	defined,	measurable,	
simple and understandable.The UK model has divided the KPIs into four 
categories of dimensions, which are social, economic, environmental and 
technical. These cover most of the critical sustainability issues through the 
wider PFI project environment. Consequently, this model failed to show 
the relative weight and method on how these indicators would be used to 
measure the performance.

In the context of Australia, the performance measurement tool 
applied in the model is performance prism. The performance prism by Liu 
et al. (2013) has a similar concept with KPIs but differs concerning the 
involvement of multiple stakeholder integrations and it provides assistance 
in directing and guiding the design of performance measurement for long-
term	success.	The	performance	prism	comprises	of	five	interrelated	facets	
designed for measurement such as stakeholder’s satisfaction, strategies, 
processes, capabilities, and stakeholder’s contribution. The views of 
stakeholders that are incorporated in the Performance Prism means that it 
gives the ability to overcome the hurdle triggered by multiple stakeholders 
in PFI evaluation.The development of performance prism takes into 
consideration	both	measurable	and	specific	criteria	for	each	dimension.
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Table 1: List of PFI Performance Measurement Models Developed 
Internationally
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The China performance measurement model by Yuan et al. (2009, 
2012) uses KPIs as a tool in measuring the performance of PFI projects. 
It differs from the UK model where the KPIs are comprehensively used in 
assessing the sustainability of PFI projects performance. KPIs developed 
in China performance measurement model are basically based on the main 
criteria,	which	are	identical	to	the	UK	model,	which	are	defined,	complex	
and	measurable.	KPIs	must	 be	 specific,	 clear	 and	 focused	 on	 avoiding	
misinterpretation or ambiguity. This model has categorised the dimensions 
into	 five	 categories,	which	 are	 physical	 characteristic,	 financing,	 and	
marketing, innovation and learning, stakeholders and projects process. 
However, the method how to measure performance using KPIs is not 
explicitly stated to indicate the weighting system for each indicator.

For the Malaysian context, KPIs approach is used to measure the 
performance of the PFI projects. A study by Ismail (2009) divides the KPIs 
into three categories, namely functional, professional and operational. The 
formation of KPIs is fundamentally based on the criteria such as presented 
via metric, measurable, closely monitored performance, understandable 
and KPIs must link with reward and penalty. All listed criteria are vital 
to be considered when choosing and constructing the KPIs. Even though 
the	development	of	an	appropriate	KPIs	identified	in	this	model	has	been	
empirically	tested	and	validated,	but	there	are	only	verified	for	the	functional	
category, and future recommendation is suggested to continue for the other 
categories (professional and operation). 

Synthesis of PFI Performance Measurement Models 
Internationally

The parameters discussed in Table 1 above are the types of performance 
measurement tool, performance measures and indicators, criteria for 
selecting good indicators, types of infrastructure projects and project stages. 
The key issues of these models are to enlighten on the core components in 
the development of the performance measurement tool for assessing and 
measuring performance of PFI projects. Using the information derived 
from the review, critical issues are captured. There are many similarities 
in the used of performance measurement tools employed by the countries 
as listed in the above table.
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From an analysis point of view, most of the countries referred to use 
the KPIs, which mainly focus on measuring the performance. As mentioned 
by Eagan (1998), KPIs was used globally in the construction and appears 
to be more applicable and useful to be executed primarily involving several 
types of contracts. Besides, all the models highlight the criteria needed for 
the selection of a good performance indicator. Zhou et al. (2013) reveal 
that	complex,	defined,	measurable,	simple	and	understandable	are	among	
the criteria needed for the selection of indicators for the PFI projects. It is 
almost similar to the model from China (Yuan et al., 2009; 2012), where the 
identified	criteria	are	defined,	complex,	measurable	and	specific.Meanwhile,	
Liu	 et	 al.	 (2015)	 highlight	measurable	 and	 specific	 as	 the	main	 criteria	
needed. It differs with the Malaysia model, where every single indicator 
must be presented via metric, measurable, closely monitored performance, 
understandable and linked with reward and penalty. It can be seen that 
specific	and	quantifiable	are	among	the	important	criteria	to	be	considered.	
The categorisation of the KPIs amongst the models differs according to 
the nature of the projects but similar regarding item measures, which are 
emphasised on qualitative and quantitative measures. The application and 
implementation of the KPIs are mostly for the whole life cycle projects. 
There	 is	 a	 single	model	 that	 is	 stressed	 on	 the	 specific	 critical	 phases	
(operational and maintenance), which are the model from United Kingdom 
(Zhou et al., 2013).

As discussed, the evaluation of the PFI projects performance is 
determined through the use of practical tools with adequate dimensions 
(quantitative and qualitative measures). From the review of the performance 
measurement models from those countries, it indicates that differences 
exist in the selection of indicators, application to different phases and 
methodology/process in assigning the weighting system in use by those 
countries. However, it shows the similarity in the use of criteria in selecting 
good indicators which most of the countries are referred to the theory 
developed by Locke and Lantham (1990) and the phases that performance 
measurement needs to be carried out. Typically, there are several phases in 
PPP life cycle projects (Ismail, 2012). Most of the performance measurement 
tools (KPIs) are implemented for the whole phase except for UK model 
which	 specific	 on	 the	O&M	phases.	There	 is	 a	 need	 to	 consider	more	
detailed	on	this	specific	O&M	phase	as	the	payment	to	the	concessionaire	
and monitoring the operational performance begins at this stage (Akbiyikli 
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& Eaton, 2006). Although KPI is developed by recognised countries, there 
are	some	limitations	and	gaps	identified.	No	specific	itemised	indicators	
(objective	 and	 subjective)	 and	no	 specific	measures	 (relative	weighting	
system) are among the crucial aspects that need improvements. The data 
collected from different countries will be used as an improvement on 
monitoring and measuring performance (KPIs development) for other 
countries.

In Malaysia, the implementation of the KPIs as performance 
measurement tool has been subject to projects goal and objective. Even 
though most of the projects listed under UKAS using KPIs as a useful tool 
to measure and monitor the performance of the PFI projects, however, 
there is still lacking concerning the development of a good indicator to 
link with the payment mechanism. Therefore, the importance to improve 
on the performance measurement tool in Malaysia is vital and is yet to be 
established. The robust reason could be on the issue of achieving VFM, 
where the government has to pay the concessionaire in full amount as agreed 
in the agreement but the level of quality and satisfaction is at the lower level.

Proposed An ‘Amalgamated-Model’ of Performance 
Measurement for PFI Projects In Malaysia

Figure 2 shows a framework for an amalgamated-model (i.e., 
three components/process) in measuring PFI project performance. The 
development of this framework comprises of three main components, 
which are performance measurement, performance measurement 
tool,	 and	 performance	 standard.	The	first	 component	 is	 to	measure	 the	
performance	of	PFI	projects	for	the	identified	critical	phase.	To	measure	
the	 performance,	 effective	 and	 efficient	 tools	 are	 required.	The	 second	
component is performance measurement tool. This research focuses on the 
second component, which is the development of performance measurement 
tool. This component is divided into three sub-components namely KPIs, 
weighting system and criteria for good indicators.The initial step in 
developing a new performance measurement tool is to select the appropriate 
phase that should be incorporated. Next is to determine the indicators that 
can be used for measuring the performance of selected phase.Lastly is to 
determine the relative weighting system for the overall assessment of PFI 
projects. 
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Component 1: performance measurement
Fundamentally, the model starts with Step 1, which identify the critical 

phases in implementing KPIs as a measuring tool. Based on the preliminary 
survey conducted by the researcher, operational and maintenance (O&M) 
phase identify as the most critical phase throughout the life cycle of PFI 
projects when relating to the performance assessment. In this framework, 
performance	measurement	is	designed	to	embrace	the	specific	phases	of	the	
PFI projects, which is focused on the crucial phases throughout the project 
life cycle. Operational and Maintenance (O&M) phase has been seen as 
the critical phase since they are involved in a lengthy period of concession. 
Most critically, the payment to the concessionaire begins at this phase. 
Thus, the performance level of the PFI projects needs to be monitored and 
measured to achieve VFM.

Component 2: performance measurement tool
 
 Step 1: To determine the indicators that can be used for measuring the 

performance of PPP project.

 The following step is to determine the indicators that can be utilised 
for measuring the performance of PPP projects. The implementation of 
performance measurement via KPIs approach is necessary to achieve 
performance standards set by the government and simultaneously can 
provide good quality of services and achieve VFM. Therefore, KPIs 
reflect	as	one	of	the	useful	performance	measurement	tools	used	to	
assess	the	performance	of	the	PFI	projects,	specifically	in	Malaysia.	
There	are	several	indicators	identified	and	further	grouped	into	five	
main KPIs. These selected KPIs are aimed to measure performance 
at O&M phase, i.e. innovation and learning, process, strategies, 
stakeholders’ satisfaction and stakeholders’ contribution. Further, 
these	KPIs	are	classified	into	two	categories,	which	are	measurable	
and	non-measurable	indicators.	The	identified	indicators	are	relatively	
compiled and characterised from previous established performance 
measurement models from different countries such as model from 
UK, Australia, China and Malaysia and also precedent research (Liu 
et al. 2015; Zhou et al., 2013; Miguel & Lima, 2013; Ogunsanami, 
2013; Yuan et al., 2009; 2012; UiTM, 2012; Ismail, 2009). The KPIs 
involved is focused on innovation and learning, process, strategies, 
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and capabilities as measurable indicators. As for non-measurable 
indicators, the assessment is focused on stakeholder’s satisfaction and 
stakeholder’s contribution. 

 Step 2:  Assigning weighting and scoring system for measuring the 
performance of PPP project.

 Next is prioritising and assigning of weighting for each indicator 
via Analytical Hierarchy Process (AHP) method as it is involved 
with a multi-criteria decision making (Saaty, 2008). Measurable 
indicators are measured using a performance scoring system (by 
using percentage). According to NAO (2005), 95% of performance 
level achieved is the minimum service standard at which full monthly 
concessionaire payment is made.  The process to assign the weighting 
for each indicator will be done by using AHP method. Furthermore, 
for non-measurable indicators, the performance is measured based on 
the satisfaction level of the stakeholders, and the rating relies on the 
rating scale.  

 Step 3:  To establish the indicators with the criteria of a good indicator.

 Afterward, the prioritised KPIs will be correlated with the criteria in 
selecting good indicators. The criteria are gathered from the theory of 
goal setting, and task performance (Locke & Lantham, 1990) and some 
are compiled from previous studies. This relationship is important to 
make sure all the established indicators can be implemented effectively 
in	measuring	 the	 performance.	There	 are	fifteen	 identified	 criteria	
to	be	correlated	with	each	indicator	which	is;	specific,	measurable,	
attainable, realistic, time limit, closely monitored, understandable, 
consistency, linked with reward and penalty, comparability, reliable, 
relevance,	generalized,	defined	and	complex	notion.	The	dimension	
of KPIs in Figure 2 have covered the characteristic of O&M phase 
that mainly concerns on the performance and its impact towards the 
payment mechanism.

Component 3: Achieving performance standard
The development of performance measurement tool then will 

determine the performance whether achieved O&M performance standard 
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or not. The result derived from the second component will determine the 
performance level and will indicate whether concessionaire meets the 
performance standard or not. It also demonstrates whether the project 
achieves its VFM or vice versa.

 

Figure 2:  An Amalgamated-Model of Performance Measurement for 
PFI Projects in Malaysia

CONCLUSION

This paper anticipates to review, synthesise and develop a conceptual 
framework of performance measurement based on KPI method for PFI 
projects in Malaysia. The development of this conceptual framework relies 
mostly on the reviewed models of performance measurement from various 
countries i.e. UK, China, Australia, as well as Malaysia. It also intends 
to identify the direction and usefulness of performance measurement 
tools (KPIs based method) to be practiced for PFI projects in Malaysia. 
Most of the models are applying KPIs as a tool to assess the performance 
of PFI across projects’ phases. However, no single model that has been 
developed to determine weighting system for each indicator in measuring 
the	performance	of	PFI	projects.	As	 a	 result,	 gaps	 are	 identified	 in	 this	
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study through the listed limitations.Therefore, it is vital for the Malaysian 
Government to develop a performance measurement tool for assessing PFI 
projects’ performance especially for the critical phase of operational and 
maintenance (O&M), which involves a lengthy concession period (25-30 
years) and has a direct relationship with the payment mechanism.Even 
though KPIs is currently used for measuring the PFI performance, however 
further study on the importance and challenges of KPIs compared to the 
other types of performance measurement system applied in the construction 
industry should be carried out to enhance the applicability and effectiveness 
of KPIs in PFI project. 

The research presented in this paper is initially and a part of an ongoing 
PhD research at the Faculty of Architecture, Planning and Surveying, UiTM 
to develop a performance measurement tool for PFI projects in Malaysia. The 
result of the study would provide an insight into the Malaysian construction 
projects’ development and form the basis of a valuable guideline, especially 
to public and private sectors in Malaysia.
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ABSTRACT

The landscape is an important part of campus as source of beautification and 
healthy environment. The landscape preferences in campus usually explore 
by asking the participants to rate their most favourable landscape scene. 
This study aims to evaluate the favorable planting composition in students’ 
study area. The objectives of the study are to identify the pattern of planting 
composition in the campus and to relate the impact of composition towards 
utilising the outdoor study area by students.  Throughout the literature 
review, this research generates briefly discussion on the relationship between 
planting composition and students learning behavior in the study area. 
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INTRODUCTION

Plants or also known as soft landscape always play an important role in 
the living organism. In fact, plants become an aesthetic expansion in each 
development. Campus landscape provides information, ideas and instruction 
about planning and designing the green environment that situates, serves 
and symbolizes higher education (Dober, 2000). Traditionally, campus 
landscape is seen as a green carpet upon which buildings are placed, or it is 
articulated as a device to extend a building design concept into open space, 
with a garnish for an architectural feast (Dober, 2000). The previous study 
reveals	that	campus	landscape	can	give	a	great	influence	on	the	quality	of	
landscape visual (Jacob et al., 2015) and quality of life in campus (Dongying 
& Sullivan, 2016). Thus, this study aims to evaluate the favorable planting 
composition in a study area. Therefore, the objectives of the study will 
identify the favorable planting composition in the study area. Next is to 
investigate the relationship of favorable pattern with the utilisation of the 
outdoor study area. Lastly, this study will explore the impact of planting 
composition in the study area towards visual quality on campus. As well 
known, life in university is challenging (Stepan et al., 2014), which may 
lead to attention fatigue (Felsten, 2008) and stress (Dongying & Sullivan, 
2015). The previous study has stated that engaging with plants in the 
landscape will release stress and tranquilise the mind and give therapy to 
human as determined by Lau and Yang (2009) cited in Stepan et al. (2014). 
However,	many	 campus	designs	 are	 defined	 to	 express	 the	 architecture	
of the buildings rather than human comfort needs (Hanan, 2013). That is 
shown soft landscape is less concerned in a campus.  With an effective 
landscape on campus can improve and enhance the quality of life and 
create a healthier environment for students and faculty (Lau & Yang, 2009) 
in Stepan et al. (2014). Correspondingly, the part of the landscape for this 
study	is	planting	composition.	Planting	composition	is	the	most	significant	
element in how the landscape was visually seen. Plant composition may 
consist	of	groundcovers,	shrubs,	and	trees,	and	it	 is	definitely	important	
in reviving the condition of the surrounding environment (Noriah et al., 
2015b).   Therefore, this paper is highlighted the favorable composition of 
the plant in campus to visual the impact on utilisation index of the outdoor 
study area and the impact towards campus image.    
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LITERATURE REVIEW

Preferences are one of the most widely used in studies to assess the favorites 
or choices of a human for the certain elements. Other than that, preferences 
are	used	to	evaluate	the	factors	that	influence	the	choice	of	people	(Tzu-
Kuang Hsu, Yi-Fan Tsai, Herg-Huey Wu, 2009). In term of landscape 
preferences study, it is usually referring to liking or appreciating the 
landscape and usually measured by asking participants to rate or rank each 
landscape scene individually (Leila Mirza, 2015). Preferences are proved as 
important in assessment in landscape studies to evaluate or rank a preferable 
landscape for future landscape planning. In this research, campus landscape 
has its own function towards students and how they utilise the outdoor study 
area. There are certain criteria that can be the factors to encourage students 
to be outside. Thus, the criteria can be used as an indicator in developing 
landscape in campus especially principles in planting arrangement.  

The Principles of Planting Composition and its Relationship 
in Creating Favorable Campus Spaces

In	the	design	field,	most	of	the	ideas	will	represent	several	principles	
to demonstrate the whole concept of design. As well to planting design, 
there must be developed according to principles as an extensive ingredient 
that manipulates the spaces and functions. Too much planting is done by 
those who have had no training in planting design principles. Once we have 
familiar with principles of planting composition, we will realise that much 
of our man-made landscape is poorly designed and maintained. Therefore, 
the composition plays an important role to make the plant functioning 
well. At the landscape scale, the composition of plants has linked towards 
the different spatial arrangement of plant species (Montserrat Bassa, 
Celine Boutin, Lourdes Chamorro, F.Xavier Sans, 2011). Hence, planting 
composition is the art of arrangement individual plant with similar or 
different species, size, color, texture, or form and it also composes the 
principles of planting design. According to Lynden (2014), good, lush, 
healthy plants are magnets that attract people, and mixed plantings give 
people something interesting to see and become favorable spaces. People 
always respond to beautiful, well-planted surroundings by respecting 
and protecting these places no matter whom they are or where they come 
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from (Lynden, 2014). Planting composition entails devising a concept 
in the abstract and combining this abstraction with the environmental 
demands of the site will produce a beautiful, functional and appropriate 
(Leszczynski, 1999). However, improper planting design composition 
with no consideration on comfortable and safety design will invite more 
crises towards the site. Maruthaveeran (2010) argue that some planting 
area perceived as scary, disgusting and uncomfortable. That is reinforced 
by Herzog and Flynn-Smith (2001), which seeming planting area may 
conceal criminal activity. In the context of the study, the image of the 
higher institution will be degraded and cause the uncomfortable spaces 
in the campus. People prefer more natural looking areas which are more 
organised, maintained and managed or have a ‘more formal’ landscape 
setting (Maruthaveeran, 2010). Favorable spaces like well-maintained, 
grassy area certainly do not block views; widely spaced, high canopy trees 
have	minimal	effect	on	visibility;	and	flowers	and	low-growing	shrubs	seem	
unlikely to provide cover for immoral activities (Kuo & Sullivan, 2001). 
In other words, the principles used in planting design composition should 
consider	the	function	and	safety	design	besides	beautification.

The Criteria of Plants and Preferred Composition in Campus 
Study Area

“Mostly, categories of plants that necessary be composed and planted 
in landscape design are trees and shrubs. Without trees, a garden becomes 
monotonous and uninviting” (The University in a Garden-special edition, 
2004, p.12). According to William (2006) and Heimlich et al. (2008) cited 
in Noriah et al. (2015b), the large trees or wide canopy trees are preferable 
plants because it has an adequate size which can give shade and provide 
comfortable space for people.  Most of previous research have proved 
that landscape with a good organisation and composition of plants can 
motivate people to visit or stay more longer in any spaces and become 
contributing factors that encourage them to visit again or live in (Noriah et 
al., 2015a; Nurul Nazyddah et al., 2014; Hua Zhang et al., 2013; Katherine, 
2013;	Howley,	 2011).	 In	 addition,	 planting	 composition	 is	 beneficial	 to	
the environment especially in improving the microclimate on a campus. A 
previous study determined by Shashua-Bar, Pearlmutter, and Erell (2011), 
and Zhe Zhang, Yingmin Lv and Huitang Pan (2013), the measurement of 
thermal comfort on temperature are reduced with a combination of plants 
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communities.	 	As	 a	 consequence,	 a	 combination	of	 plants	 has	 reflected	
the art of planting composition which not only injects the beauty effect in 
landscape (Lynden, 2014) but also provides a comfort zone for learning 
spaces in a campus. However, most of the design is focusing more on 
beautification	of	plants	without	focusing	on	the	practicality	of	them	towards	
the space functions (Mohd Akmal, Noriah, 2012; Noriah et al., 2015b). 
These	will	definitely	degrade	the	quality	of	plant	composition	and	give	bad	
consequences to users and environment (Noriah et al., 2015b). 

There are several previous studies on landscape preferences or 
perception towards campus design. Hanan (2013) studied on open space 
as a meaningful place for students in ITB Campus in Indonesia. In Hanan’s 
article, open space as a part of important landscape space which it must 
be functional and reviewed how it contributed to an effective learning 
environment. Through the survey and collection data, Hanan determined 
that the essential features that attracted students to use the spaces are shaded 
area which plants as the major contributor, areas that easy for students to 
access, full with facilities such as sitting area and power supply, and areas 
with open and tidy that provide angle for view people passing by. This article 
also shows the importance of students’ preferences on campus landscape 
because it will exhibit the behavior and emotions of the student in learning 
and socializing. There is another supported research by Stepan et al. (2014) 
which study Studley campus’ green spaces at Dalhousie University. This 
article measured that, the students’ and faculty view on Dalhousie’s green 
spaces are less and it’s affected it’s used. Most of the students at Dalhousie 
University recommended more green open spaces for the study area in order 
to encourage them to fully utilise the campus spaces. Moreover, the green 
open space can visually create soften view towards campus building and 
reduce the gray view of building hard surfaces. However, the green space 
measured	was	too	general	and	not	specifically	stated	the	type	or	arrangement	
of plants in the green spaces. 

Essentially, the landscape is an important part of the university. Plants 
will provide a good impact on visual and shape the campus look more 
aesthetically	pleasing	and	soften	artificial	or	man-made	elements	(Stepan	
et al., 2014). In this research, campus landscape has its own function 
towards students and how they utilise the outdoor study area. There are a 
lot	of	benefits	when	they	utilise	the	outdoor	spaces	such	as	improve	health	
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and well-being, reduce stress and better emotion, environmental awareness 
(Dongying & Sullivan, 2016; Lynden, 2014; Hanan, 2013; Stepan et al.., 
2013), impact on behaviour (Jacob et al.., 2015; Hazreena, 2011) and 
enhanced social, economic and aesthetic of the place (Lynden, 2014). The 
campus landscape is critical in providing an image of the institute (Hanan, 
2013). Since the life on campus has different landscape personality, therefore 
the landscape preferences in this area are relevant to be studied. Planting 
composition is one component in designing the landscape in the campus 
which	it	reflected	the	identity	and	image	of	the	university.	Moreover,	the	
quality of landscape setting in university beside academic reputation is the 
important criteria in determining universities to be selected by students 
(Shuhana, et al. 2007).

Landscape Preferences Assessment 

The history of landscape quality assessment has featured a contest 
between expert and perception-based approaches, paralleling a long-standing 
debate in the philosophy of aesthetics. Kaplan, as cited in Isil (2012), sees 
preference as an indicator of aesthetic judgment and as a complex process 
which involves the perception of things and space and reacting to them 
in terms of their potential usefulness and supportiveness. The expert 
approach has dominated in environmental management practice and the 
perception-based approach has dominated in research. Both approaches 
generally accept that landscape quality derives from an interaction between 
biophysical features of the landscape and perceptual/judgmental processes of 
the human viewer (Terry C. Daniel, 2001). Many people have the different 
vision	to	express	a	preference	for	specific	landscapes	because	of	different	
reasons (Bjørn P. Kaltenborn, Tore Bjerke, 2002). To study on the people 
preferences at the study area, Noriah et al., (2015b) issued that comparison 
on the preferences between the expert and public should be made. To become 
an expert, it involves acquiring a different way of seeing things than one 
had before (Kaplan & Kaplan, 1989). That is important to be unbiased to 
the existing landscape planting (Noriah et al., 2015b). Therefore, this will 
reduce the perceptual gap between the experts and the layperson.
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Landscape Preferences Theory by Kaplan’s

To understand why people like what they like requires a theory of 
landscape aesthetics. Otherwise, it may be characterised as “rampantly 
empirical”. (Lothian, 2012). One of the theories is the Kaplan’s Informational 
Processing Theory. The theory is extract information from the environment 
to make sense and to be involved in it. In the theory, Kaplan’s also relate 
how the people perceived a landscape to a cognitive map, which is built in 
the	mind.	The	Kaplans’	interest	is	in	attention-based	deficits	which	result	
from fatigue associated with everyday activities. The Kaplans’ mention 
that, stress reduces one’s directed attention which is restored by the soft 
fascination provided by natural settings. Referring to Kaplan’s theory, plants 
as a natural element in campus landscape setting can be measured to see the 
significance	of	planting	composition	towards	stress	reduction	which	helps	
students in their learning process. 

Table 1: Kaplans’ Predictor Variables

Understanding  
Making sense

Exploration  
Being involved

Immediate 
The visual array

COHERENCE 
Making sense now  

Orderly, “hangs together” 
Repeated elements, regions

COMPLEXITY 
Being involved 

immediately 
Richness, intricate 

Many different elements

Inferred 
Future, promised 

Three-dimensional 
space

LEGIBILITY 
Expectation of making sense 

in future 
Finding one’s way there and 

back 
Distinctiveness

MYSTERY 
Expectation of future 

involvement 
Promise of new but 
related information

(Source: Kaplan & Kaplan, 1982)

According to Kaplan and Kaplan (1982), preference matrix divided 
into	two	domains.	The	first	domain	is	the	understanding	or	making	sense	
of the surrounding environment and the second domain is the exploration 
or	 being	 involved	with	 the	 environment.	The	first	 domain	 involves	 the	
immediate action of human and the second domain involves the degree 
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of inference that is required in extracting the needed information. The 
combination	 of	 these	 two	 domains	 found	 and	 identified	 four	 predictor	
variables which are coherence and legibility, and complexity and mystery. 
Coherence and legibility will help one to understand the environment 
while complexity and mystery will encourage human to get involved in 
the environment.

METHODOLOGY

The methodology used for this study is through analyses of criteria from 
the literature review. This research will describe the principles in planting 
composition and its relationship in creating a favorable campus space. The 
previous data from literature review is useful to carry out the characteristics 
of plants in the study area for students to utilise them. Thus, the secondary 
data will be assessed to demonstrate the preferred composition in campus 
learning space and criteria of plants which can attract them to stay in outside 
longer.	Consequently,	 the	identified	planting	composition	and	criteria	of	
plants will be useful to the stakeholder to transform the study area towards 
full utilising campus spaces and simultaneously raise the image of the 
university through planting design. But, the limitation of this study is the 
species	identification.	Therefore,	the	form	of	plants	is	the	determinant	criteria	
for the preferences of plants.

RESULTS AND DISCUSSIONS

Based on Table 2, the favorable planting compositions in the study area are 
referring to criteria of plants. Most of the preferable plant categories are 
shaded trees due to tangible characteristic rather than shrubs. Shrubs are 
preferred to be as divided space, but not act as barrier or screening effect. 
Groundcover especially grass are the preferable plants because people love 
to see the open grassy lawn with neat and tidy open spaces for multipurpose 
activities. On that reasons, it is shown that people really want to have 
comfortable space under the wide canopy tree, by enjoy seeing through 
from the spaces. The conditions itself represent the safety setting that also 
important in creating the composition in planting design. Therefore, the 
principle	such	order,	balance,	transition,	and	simplicity	are	reflected	from	
the preferable setting of the planting composition.  
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Result from the tabulation of preferences of planting compositions; 
it is found that, people on campus mostly depend on a cognitive process 
which is through visual people attractively will respond and interact with 
it.	The	preferences	criteria	reflect	the	Kaplan’s	theory;	the	coherence	and	
legibility predictor are stronger in developing planting composition in 
campus space. According to Kaplan’s (1979), coherence contributes to one’s 
ability to make sense of the environment and it is providing the sense of 
order,	organising	and	direct	attention.	While	the	legibility	is	reflected	when	
people perceived high and wide canopy tree as a distinctive element in their 
campus spaces. Kaplan et al. (1998), state that familiarity and experience 
will increase memorable components of the place thus increasing legibility.    

Table 2: Table of Planting Composition Preferences in Campus Study 
Area

The significance of implementing an assessment on planting 
composition preferences in campus is to develop the standard quality of 
planting design and composition which can be referred as a guideline in 
achieving sustainable campus.  The important of implementing the good 
planting composition is to improve the quality of campus space using 
soft landscape element while make it functioning and increase aesthetic 
value. By focusing on campus study area, the study will be able to 
identify the distinctions of preferred plant composition among students. 
The result gathered to provide an understanding of how current learning 
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spaces are being perceived, consequently allowing for the development of 
recommendations	 for	 universities	 to	 specifically	 design	 learning	 spaces	
with good planting design. 

The previous study reviewed from Stepan et al.., (2014), stated 
that there has a correlation between the perception of green space and its 
utilisation. Therefore, to encourage students to utilise the outdoor study 
area, good composition between plants and spaces should be considered. 
The principles in planting composition play an important role in making the 
plant functioning well and injecting aesthetic value. In planting composition, 
characteristics of plants are the main criteria to be selected in design. As 
a result, the most preferred plants as discussed in the literature is shady 
canopy plants with clear trunk and tidy space which give clear view towards 
another space or for people passing by. In the review also determined that 
the form of campus landscape is different to express the identity of campus. 
University naturally composed of formal design and plant staff in approach 
order to suit the formal situation on a campus. However, the selection of 
different criteria of plants will give different perception towards people to 
react with the environment. Based on the Kaplan’s theory, people will make 
sense	with	their	environment	cognitively	and	will	reflect	the	reaction	to	be	
involved in the environment. Subsequently, the arrangement of planting 
should carefully compose to attract the user through visual quality. Then, 
the mind will give information and show the reaction of behavior towards 
the	site.	In	addition,	this	studies	also	significance	in	creating	assessment	
technique in measuring planting composition with focusing on campus. 
It is expected to motivate public universities in Malaysia progressively 
move towards sustainable campus by using planting composition as a 
guideline. Additionally, appropriate landscaping will establish and entrench 
meaningful features of the campus into the campus populace (Stepan et 
al., 2014). 

The research concluded that, the assessment’s procedure using the 
perception-based has solely relied on public’s participation, while the expert 
based requires the trained professionals from the disciplines of art and 
design, landscape architecture, planning, architecture, ecology, psychology, 
geography and many more (Jamilah Othman, Nur Shazwani Rosli, 2014). 
Therefore,	the	preferences	from	layperson	also	have	significance	as	guidance	
in designing and planning of space.
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CONCLUSION

Overall, this study hopefully will increase the awareness on the important of 
planting composition in visual quality and human preferences towards soft 
landscape on a campus. Therefore, the importance of planting composition 
in campus will also encourage social interaction among the campus 
community. The attractive environments affect human behavior and enhance 
social interaction. The quality of our green space affects the quality of all 
our lives and John Prescott – Deputy Prime Minister of United Kingdom 
in 2002 also feel that it is important to create sustainable space for living, 
working and playing area (Hatherop Park Management Plan 2007-2012). 
Moreover, engaging with plants also can enhance healthily and quality of 
life. In the context of research for university spaces, selection of plants 
is very important because it symbolizes the image of the institution and 
it will include the costs, maintenance, safety, and comfort.  The research 
summary will then clearly display the indicators and factors of successful 
green space in higher institution. This will help to develop a better policy 
and guidelines for the preparation of a good planting design composition 
in	higher	institution	space	that	fulfills	the	needs	of	the	campus	community	
in the future.   
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ABSTRACT

The purpose of this study is to assess the carbon footprint emission at UiTM 
Perak, Seri Iskandar Campus. The assessment focuses on electrical power 
and transportation usage. Questionnaires were distributed to the staffs and 
students to survey their transportation usage in the year 2014 while for 
electrical consumption, the study used total energy consumed in the year 
2014.  Data was calculating with the formula by Green House Gas Protocol. 
Total carbon footprint produced by UiTM Perak, Seri Iskandar Campus 
in the year 2014 is 11842.09 MTCO2. The result of the study is hoped to 
provide strategies for the university to reduce the carbon footprint emission.
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INTRODUCTION

It is well known that greenhouse gasses emission is the main effect of 
global warming and climate change. Global warming caused the ice to melt, 
natural disaster and critical weather changes that affect human, animals, 
and environment. Nowadays, our environment becomes worst with the 
phenomenon of climate change and global warming due to the greenhouse 
gas (GHG) emission. Evidence showed that one of the main factors that 
contribute to this phenomenon is the impact of carbon footprint. The GHG 
occurred when some gasses trap heat in the atmosphere. The GHG emission 
includes the gasses which occur naturally in the atmosphere, such as carbon 
dioxide,	methane,	 nitrous	 oxide	 and	fluorinated	gasses	which	 comprise	
of	 hydrofluorocarbons,	 perfluorocarbons,	 sulfur	 hexafluoride,	 nitrogen	
trifluoride	and	chlorofluorocarbons.	These	fluorinated	gasses	are	synthetic	
and emitted from a variety of industrial processes and human activities. 
They are also referred to as powerful Green House Gas, and some of the 
fluorinated	gasses	cause	the	ozone	depletion	even	though	the	amount	of	
emitted gasses is small. Carbon footprint is one of the measurements of 
greenhouse gas emission that is released directly and indirectly to the 
atmosphere. Direct emissions of carbon footprint come from heating 
activities and transportation. Meanwhile, indirect emissions occur during 
the electricity generation and the production of good and services. 

In Kyoto protocol, this main issue had been highlighted, and most 
of	the	international	countries	including	Malaysia	give	support	to	fight	the	
global warming. According to Tao Gao. et al., 2013, the concept of low-
carbon economy, low-carbon city, low-carbon life, carbon trade, carbon tax, 
is global strategies to reduce the carbon emissions. After all, many countries 
managed to provide greenhouse gas reduction policies and successfully 
reduce their total carbon footprint emission in their country. 

Malaysia also the one that is facing the global warming effect as 
there were prolonged drought seasons and raining seasons within the 
country. To this effect, Malaysian is now suffering from the water crisis 
and	somehow	worst	floods	in	several	states.	As	Malaysia	is	concern	about	
global warming issues, policies for green growth and resilience will be 
carried out under the 11th Malaysia Plan (2016-2020). The plan covers 
the aspects of green growth environment, implementation of sustainable 
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consumption and production, and improves the resilience against climate 
change and natural disaster. This plan also one of the solutions to combat 
the carbon dioxide emission from fuel combustion as the data by the United 
Nations showed that Malaysia was at 26th ranked worldwide in the year 2012. 

Towards the global warming issues arisen in Malaysia, the 
implementation of sustainable design and solution are widely implement 
at all levels including the government sectors, private sectors and also in 
institutional. 

After we get through for some literature review, we found that 
electricity, transportation, and solid waste are the major contributions to 
the carbon emission in university and college. The previous study done by 
several campuses revealed that the highest level of carbon emission that 
contributes to the global warming came from the electricity purchased and 
the second tier was the transportation usage. Those studies were proven 
the statement by Thapelo et al., 2010 when he stated that electricity 
consumption is the major contributor of the emission through university 
activities. He also mentioned that transportation emissions account for 
about 10 percent of the total emissions generated in a campus from vehicles 
owned by university departments and student bodies. Assessing the key 
factors of carbon emission within the university is required to prepare the 
green and sustainable strategies for the campus as to reduce the carbon 
emission. As far as Malaysian concern in mitigating the global warming, 
University Teknologi MARA (UiTM) Seri Iskandar also put initiatives in 
implementing the green and sustainable campus. Therefore, the aim of the 
study is to identify the total carbon emission within UiTM Seri Iskandar 
regarding electricity and transportation usage as both of the aspects are the 
major factor affecting the carbon footprint emission on several campuses. 
The objectives of this study are to assess the electricity consumed and the 
transportation usage by staff, student, and vehicles owned by the campus. 
The result from this study is hoped to provide some suggestion and strategies 
by the management for reducing the carbon emission in UiTM Seri Iskandar.
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LITERATURE REVIEW

The concept of carbon footprint is also widely used in the community 
as there was a debate on accountability and abatement action against 
the threat of global climate change. The main source of increasing GHG 
emission in the atmosphere comes from human activities. There are a lot 
of human activities that responsible to the increasing GHG that trap the 
heat in the atmosphere. For example, the uses of electricity, transportation, 
industry, commercial and residential, and agriculture. The emission of 
carbon dioxide is the largest amount of gas which had been calculated in 
the atmosphere and burning fossil fuel is the primary source of this gas. 
Besides that, the emission of carbon dioxide is also derived from natural 
sources which include decomposition, ocean release, respiration, and 
volcanoes. Carbon dioxide levels are quite balanced from this natural 
process.	However,	the	human	activities	have	influenced	the	growing	of	GHG	
emission in the environment and give an impact towards carbon footprint.  

Today, the reductions of carbon emissions and global warming are at 
the top of the environmental policy agenda (Weidema. et al.., 2008). The 
climate change is related to the human production or consumption activities, 
and it will produce carbon footprint with an amount of gaseous emissions 
(Wackemagel, 1996). According to Grub and Ellis (2007), the meaning or 
definition	of	carbon	footprint	is	a	measure	of	the	amount	of	carbon	dioxide	
emitted through the combustion of fossil fuels. The amount of CO2 emitted 
either directly or indirectly as a result of its everyday operations. In-depth, 
Thomas W. and Jan M. (2010) mentioned that, the carbon footprint is a 
measure of the exclusive total amount of carbon dioxide emissions that 
is straight and not directly caused by an activity or is accumulated over 
the life Stages of a product. Besides, a direct measure of greenhouse gas 
emissions	resulting	from	a	defined	activity.	The	carbon	footprint	also	refers	
to the amount of carbon dioxide emitted due to your daily activities such as 
from washing a load of laundry to driving a carload of kids to school (BP, 
2007) and also caused by business activity (Energetics, 2007). According 
to Patel (2006), the carbon footprint is calculated by measuring the CO2 
equivalent emissions from industrial sectors, vehicles, business travel and 
waste	 to	 landfill	and	also	every	stage	of	development.	 In	 fact,	as	stated	
by Forster et al. 2007, the daily life cycle, process or product potentially 
releases greenhouses gas causes which are carbon dioxide, methane, and 
nitrous oxide that contribute to the global warming.
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In the state of United Kingdom, the Climate Change Act 2008 required 
the net greenhouse emission to be at least 80% lower compared with the 
level in the year of 1990. Several countries implement the carbon tax in 
preventing a mass emission for carbon. The fee is for the fossil fuels pay as 
it damages the climate by realising the carbon dioxide to the atmosphere. 
It is also to motivate the country to set the clean energy.

The Causes of Carbon Foot Print in a Campus

Studies of carbon footprint were done on several campuses. In 
establishing the environmentally sustainable campus, the comprehensive 
carbon footprint calculation in a campus or the whole university needs to 
be conducted. The primary cause or effect of carbon footprint at the campus 
is campus energy consumption through transportation usage and direct 
emissions through electrical usage. The energy and transports consumption 
at the campus are related to the students and staff.

Transportation emissions 
In 2010, almost 14% of global greenhouse gas emissions were the 

transport emissions (IPCC, 2014). Carbon dioxide makes up 95% of 
all transportation-related greenhouse gas emissions. Cars, SUVs, and 
pickup trucks running on conventional gasoline, diesel, and other fuels 
emit carbon dioxide (U.S. Environmental Protection Agency, Inventory 
of Greenhouse Gas Emissions and Sinks: 1990-2007, April 2009). The 
indicator of transport emissions calculations is based on the numbers of the 
vehicle taken by staff and students, kilowatt hour per meter square, liters 
of fuel for transportation and types of fuels (Heijungs & Suh, 2002, Suh 
& Huppes, 2005). Another study conducted by Chaurasia Sadhana et al., 
(2012) in Banaras Hindu University showed that, carbon emission from 
transportation contribute 0.017 percent caused by Fleet and commuting 
within the campus. In University of Redlands’, the largest among all sub-
components	of	the	energy	print,	gasoline	use,	can	be	identified	into	438	
acres attributable to campus related automobile and truck use, and 1,414 
acres for air travel (to and from campus during mid-semester breaks); 
for a total of just over 1,850 acres (749ha). Duke, University (including 
the School of Medicine and School of Nursing. including the School of 
Medicine and School of  Nursing) shows that transportation emissions which 
includes employee commuting, air travel paid for by the University, and 
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the	campus	fleet	about	34%	of	greenhouse	gases	which	are:	(i)	Commuter	
travel (13%), employees commuting from their home to work; (ii) Air travel 
(20%), faculty/staff work travel, sports team travel, and school-related 
student travel; and (iii) Fleet (1%), all bus and university vehicles operated 
for directly work-related purposes. Besides, the motor vehicle emissions 
also contribute to Malaysia’s urban air pollution (Awang et al., 2000). 
An assessment study on carbon footprint was also conducted by Zeynab 
Yazdani et al., (2013) at University Technology Malaysia (UTM) for 
transportation emission. The study proposed the reduction and elimination 
of unnecessary travel as the total carbon footprint produce were 7,284 
MTCO2 which contributed to 12.5 percent of carbon respectively in UTM. 
Moreover, there was also study of carbon footprint to proposed framework 
as to reduce the environment impact at the UCSI University. The result 
showed that, transportation emission in UCSI University Malaysia cover 825 
MTCO2 in the year 2008. Referring to Green House Gas Protocol (GHG) 
Guidelines, there are several categories of mobile sources that address the 
direct carbon emission which is road, rail, air and water transport. Therefore, 
the operation sectors that involved the combustion of fossil fuel in mobile 
sources should apply all these cross-sectoral guidelines. 

Electricity emissions 
The electricity consumption of operating machines and transportation 

fuels in campuses also results in a high emission of carbon dioxide 
and giving serious implications on the campus environmental quality 
(Alshuwaikhat, H.M., & Abu bakar, I., 2008). According to Norelyza 
(2011), the main contributor to greenhouse gas emission in a campus is the 
purchased electricity. The statement was proven when her studies showed 
that electricity consumption was about 78 percent for UTM in the year 
2009. Further study was done by Zeynab Yazdani et al., (2013) within the 
same campus in the year 2011 to measure the electricity consumption. The 
electrical consumption was measured by referring to the utility bills, and the 
result showed that electricity purchased is 84 percent from the total carbon 
emission in UTM. Again, a study done by the Chaurasia Sadhana et al., 
(2012) in Banaras Hindu University showed that, the major contribution 
of the carbon emission is from electricity purchased covered 99.88 percent 
from February 2010 to January 2011. Others, University of Redlands, USA 
also	finds	that	electricity	is	one	of	the	main	factors	contributing	to	the	carbon	
footprint. It is about 10.4 million kilo-Watt-hours equals to 3,810kWh per 
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campus	community	member	(Jason	Venetoulis,	1998).	The	findings	show	
that electricity emissions are associated with the energy prints. 

METHODOLOGY

This study refers to the GHG Protocol model for the assessing criteria. The 
model had established three scopes, (a) First scope : direct GHG emission 
that consist of fuel use of heating and transportation, fugitive emission (b) 
Second scope : Indirect GHG emission that consist of electricity purchased, 
steam or chilled water (c) Other optional : Indirect GHG emission that 
consist	 of	waste,	flights,	 travel,	 purchased	good	or	 services.	This	 study	
is limited to the several emission factors which necessary for the carbon 
emission in the campus. Therefore, this study is focusing on calculating 
the carbon footprint emission from two scopes which are electricity 
purchased and transportation usage. The study has the limitation data in 
solid waste produced by the campus as the data was not recorded. Thus, 
waste production is not including for this study. 

As the emission factors and activity data was needed to calculate the 
carbon dioxide emission, data related to electricity purchased was based on 
twelve-month utility bills that had been collected from the Transportation 
and Facilities Department for the year 2014. The carbon emission for 
electricity usage of the year 2014 was calculated by multiplying the electric 
consumption in kilowatt-hour (kWh) for twelve-month with the emission 
factor. The emission factor for electricity was referred to Malaysian Energy 
Centre which is for the peninsular region is 0.672 MT CO2/MWh.

To estimate the carbon emission regarding transportation usage, one 
can apply the fuel based or distance based methodology from any calculation 
driven from any related organisation. Next, to calculate the total carbon 
emission for the whole year of 2014, this study use distance based equation 
developed by the GHG Protocol as presented below: 

Co2 emission = Distance travel x Emission factors
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The emission factor for the vehicle type is provided by Department of 
Food and Rural Affair 2012 (DEFRA) as shown in Table 1 as it a standard 
factor for several countries including in Asia. Equations used as written 
below:

Table 1: List of Emission Factor for Vehicle Type

Vehicle type Emission factor
Petrol 0.24234 kgCO2e/km
Diesel 0.22428 kgCO2e/km
Hybrid 0.16170 kgCO2e/km
Motorcycle 0.14238 kgCO2e/km
4x4 0.31529 kgCO2e/km
Sports 0.29024 kgCO2e/km

Therefore, the calculation for transportation used by staff in the year 
2014 was driven as below:

•	 Average distance per person x the number of type of the staff vehicle 
in UiTM Seri Iskandar x total working days in the year 2014 x the 
emission factor.                                                                    

The calculation for transportation used by staff in the year 2014 was 
driven as below: 

•	 Average distance per person x the number of the type of student’s 
vehicle in UiTM Seri Iskandar x total day of classes attend in 2014 x 
the emission factor.                                                                      

The calculation for transportation by the vehicle owned by University 
in the year 2014 was driven as below:

•	 Total distance used by vehicle x the emission factor .                                                                              

Total numbers of staff work in the year 2014 is 840, and total student 
traveling by transport is 1035. The questionnaire had been distributed to 
80 staffs and 100 students to assess their average mileage and the type of 
car they are using. The survey was divided into two sections that consist 
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of Section one: (a) Demographic data, Section two: (a) number of person 
travels in the car (b) distance from home to university (c) vehicle type. 
Then, a number of the registered car by staff and students was collected 
from	 the	Auxiliary	Police	Office	 to	 calculate	 the	 total	 carbon	 emission	
for the campus. The information on the total distance usage of buses and 
vehicles owned by the campus was collected from the Transportation and 
Facilities Department. Total working day in years 2014 was estimated as 
210 days per person without considering the annual or medical leaves and 
for the student. For students, the total day of classes attend in 2014 was 
given from the Academic Affairs Department for Diploma’s student as 130 
days without considering the medical leaves by a student and cancellation 
of the class. Another limitation, student might also do not have the class 
for one or two days per weeks. 

RESULTS AND DISCUSSION

The study showed that the carbon footprint for electricity purchased by 
UiTM Seri Iskandar, for the year 2014 is 10463.77 MTCO2. The amount 
might be the reason for the usage of the air conditioner in the whole 
campus blocks and rooms except in student hostels. Each of the classrooms, 
administration department, and lecturer’s room, use the air conditioner 
and caused the electricity purchased the main contribution to the highest 
carbon emission in UiTM Seri Iskandar. Besides, from the observation, the 
student always switch on all the air conditioner inside the class even though 
the numbers of the student in that particular time is less than three people.  

The electricity saving is an excellent practice because it will reduce the 
amount of fossil fuel used which also reduces the emission of carbon dioxide 
to the atmosphere. The easier action to save electricity is by switching off all 
the electrical products such as televisions, fans, lamps, computers, and air 
conditioners when they are not in use. This action not only reduces electricity 
bills, but also it will reduce thousands of pounds of carbon dioxide release 
within a year. Now, the circular on the consistent setting off air conditioner 
temperature between 24 to 25 degree Celsius in the government’s building 
shows the awareness of the Malaysian government to control the climate 
change. Furthermore, the campaign of using green technology is one of 
the innovation ideas towards sustainable living such as through the use of 
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solar panels, Light Emitting Diode (LED lamps), green walls, eco-friendly 
materials (bioplastic, recycling materials) and many others.

Meanwhile, the total carbon emission for transportation in the year 
2014 is 1378.32 MTCO2 as shown in Table 2. Figure 1 illustrates the 
percentage of transportation sources that contributes to the carbon emission 
in UiTM Seri Iskandar, in the year 2014. The primary factor that affects 
the carbon emission for the transportation aspect is the total mileage for 
travel from home to campus itself. Staffs are the main contributor as they 
contribute 85 percent of the carbon footprint for transportation. The numbers 
of staff who work in UiTM Seri Iskandar, Perak might be the factors that 
the result showed the highest ranking of carbon emission in transportation 
as this might because of the 82.5 percent of them own a personal vehicle. 
Plus more, they were also traveling alone from home to the campus as 
stated in the questionnaire. The second largest carbon emission factor for 
transportation is coming from the students. The total number of students 
using 1062 units’ vehicles also contributes to the main reason of carbon 
emission even though the majority of them are carpooling and live nearby to 
the University. However, the result of transportation might not be accurate 
for the students because they might not have classes for one or two days 
per weeks. They might also take medical leaves or class had been canceled 
for any acceptable reason.  

The action that we need to take into consideration to reduce carbon 
dioxide is by reducing our transport dependency. Transportation is one of 
the main sources that contribute to the carbon dioxide released through 
the burning of fossil fuel. There are a few actions that can be practiced to 
reduce our transport dependency, for example through car sharing, biking 
and using public transport. However, some people might grow tired of 
waiting	for	public	transportation	because	of	its	inefficient	services.	In	this	
situation, carpooling is the best way to get people out of their cars. The 
more people share their cars, the lesser the usage of fossil fuel. As a result, 
this will help our environment to sustain for a long time.  

Therefore, the total carbon footprint for the UiTM Seri Iskandar, Perak 
in the year 2014 is 11842.09 MTCO2 as stated in Table 3. Figure 2 shows 
the percentage of each source of carbon emission. It can be concluded 
that electricity purchased is the major contributor of the greenhouse gas 
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emission in UiTM Seri Iskandar, Perak in the year 2014 as it covered 92 
percent of overall emission followed by transportation. The same result 
also showed by the study at UTM in 2011 and Banaras Hindu University 
in 2012 whereby the electricity purchase was the major factor contributes 
to the greenhouse gasses in their campus. Both universities also share the 
same result with UiTM Seri Iskandar, Perak as transportation is the second 
highest contribution to carbon emission in the campus. Therefore, the study 
found that average total carbon emission released per capita in UiTM Seri 
Iskandar is 2.43 MTCO2 which covered all student and working staff in 
2014. The number is slightly higher compared to the previous study done 
by UTM in 2011 as they found that carbon emission in their campus was 
2.1 MTCO2. However, there might be a reason for the year of the study 
and total amount of student and staff in the campus. Furthermore, the total 
carbon emission per capita in UiTM Seri Iskandar may be increasing if the 
assessment of solid waste is included. 

Table 2: Total Carbon Emission for Transportation in UiTM Seri 
Iskandar, Perak for the Year 2014 

Vehicle owned by Carbon emission MTCO2
University 47.87

Staff 743.78
Student 172.80

Total 964.45
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Figure 1: Total Carbon Emission for Transportation in UiTM Seri 
Iskandar, Perak for the University in the Year 2014   
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Table 3: Total Carbon Footprint in UiTM Seri Iskandar, Perak 
for the Year 2014

Sources of emission Carbon emission 
MTCO2

Electricity 
consumption

10463.77

Transportation  1378.32
Total 11842.09
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Figure 2: Percentage of the Total Carbon Footprint for the UiTM Seri 
Iskandar in the Year 2014 for each Contribution Source   

CONCLUSION

As a conclusion, the study found that the total carbon footprint emitted 
from UiTM Seri Iskandar, Perak is 11842.09 MTCO2 and average carbon 
emission released per capita is 2.43 MTCO2. The contributing aspect of 
carbon emission comes from the electricity purchased that covers 92% 
from the total emission. Therefore, the result of this study will direct to 
encouraging the campus to be more sustainable as the concerns towards 
environmental issues and achieve the green campus initiatives. Thus, 
energy saving management should be established to reduce the electricity 
purchased. Besides, the study on existing tree planting as carbon storage in 
UiTM Seri Iskandar also need to be done to calculate the adequate carbon 
absorption by the plant for balancing the carbon emission output within 
the campus. It also suggests planting a local tree species that can absorb 
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more carbon emission in the campus. The study might be more interesting 
if the other factor of carbon footprint emission such as solid waste disposal 
comes into account. Solid waste disposal is also another factor for indirect 
sources of greenhouse gas emission in the institution. Thus, the aspect of 
solid waste disposal can be recommend for the next study.
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ABSTRACT

Construction industry despite being the important industry in generating 
economy, the increased number of pollution cases from construction projects 
in Malaysia is alarming and becoming one of the environmental issues. 
Although actions have been taken, there is no indication of a reduction of 
cases. Moreover, there is a need to revisit the existing laws pertaining to 
pollution. This paper presents a review on the environmental pollution and 
existing regulations in Malaysia. Furthermore, analysis of court cases on 
pollution is presented. The paper further identifies the issues on construction 
pollution and the gap in the existing legislations. The findings may be used 
as a platform for more extensive scholarly research in the stated area.
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INTRODUCTION

Construction is an industry that is divided into three categories which 
are industrial, building and infrastructure. From the year 1990 to 2016, 
pollution in the construction activities has increased rapidly. Malaysia’s 
poor performance in global EPI has raised attention and concerns from 
the government and authorities (Ahmad, 2013). At the present moment, 
construction activities are among the contributors for air, water, and noise 
pollution. The increased number of pollution cases from construction 
projects in Malaysia is alarming and becoming one of the environmental 
issues. In addition, environmental management is an idea in political ecology 
and environmental policy that aims for supporter’s maintainability as the 
incomparable thought for dealing with all human activities such as political, 
social,	and	financial	 (Munda,	2012).	The	administration	of	environment	
in Malaysia commenced with the coming into force of the Environmental 
Quality Act 1974. Governance incorporates government, business, and 
normal society and highlights entire framework state. Issues of pollution 
in	 the	 construction	 industry	 are	 very	much	 about	 classification,	 causes,	
and impacts of construction pollution; cases; elaborate about the existing 
regulations on Environmental Quality Act 1974 and previous research on 
pollution in the construction industry.The purpose of this paper is to review 
based on the literature available online of the environmental pollution and 
the existing governance implemented in Malaysia.

ENVIRONMENT POLLUTION 

Kozlovska	and	Strukova	 (2013),	define	environmental	pollution	as	“the	
development procedure in building site introduces nearly at the point some 
adverse effect on the various component of the environment”. In the 21st 

century, there has been an increment in the measure of both national and 
worldwide environmental pollution problems. Water pollution has been 
of	real	significance	in	Malaysia	as	it	influences	the	nature	of	stream	water	
(Ibrahim, H., & Kutty, 2013). Among the most concerning issues in Malaysia 
is the environmental pollution (Poon et al., 2016). For instance, these impacts 
can undermine the biological system estimations of rivers. Due to this 
reason, there is a need to consider the reasons for ecological debasement 
for the most part because of anthropogenic activities. Anthropogeny is an 
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activity	 that	 is	 identified	because	of	 the	 impact	of	 individuals	on	nature	
(Tejerina-garro, Maldonano, Ibanez, Pont, & Roset, 2005). Given these 
points, pollution in Malaysia occurs in various conditions, not limited 
to agriculture, industrial, and as well as construction. Having said that, 
construction is the primary focus of this paper since the industry is very much 
important in the sense of providing multiplier effects to other industries 
and crucial for the economy (Mitchell, 2005). Furthermore, construction 
projects and pollution seem very much interrelated. 

Agricultural

Kozlovska	and	Strukova	(2013),	define	environmental	pollution	as	
“the development procedure in building site introduces nearly at the point 
some adverse effect on the various component of the environment”. In the 
21st century, there has been an increment in the measure of both national 
and worldwide environmental pollution problems. Water pollution has been 
of	real	significance	in	Malaysia	as	it	influences	the	nature	of	stream	water	
(Ibrahim, H., & Kutty, 2013). Among the most concerning issues in Malaysia 
is the environmental pollution (Poon et al., 2016). For instance, these impacts 
can undermine the biological system estimations of rivers. Due to this 
reason, there is a need to consider the reasons for ecological debasement 
for the most part because of anthropogenic activities. Anthropogeny is an 
activity	 that	 is	 identified	because	of	 the	 impact	of	 individuals	on	nature	
(Tejerina-garro, Maldonano, Ibanez, Pont, & Roset, 2005). Given these 
points, pollution in Malaysia occurs in various conditions, not limited 
to agriculture, industrial, and as well as construction. Having said that, 
construction is the primary focus of this paper since the industry is very much 
important in the sense of providing multiplier effects to other industries 
and crucial for the economy (Mitchell, 2005). Furthermore, construction 
projects and pollution seem very much interrelated.

Industrial

Between years 1990 to 2015, urban development has been one of the 
important motivating factors of countries’ economic improvement. Since 
the	1990s,	Malaysia	filed	a	standard	of	4.5%	commercial	development;	in	
the meantime, urbanisation (Shahbaz et al., 2016). This rustic urban driven 
relocation additionally changed the economy base of the country from 
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horticulture	 to	modern.	Urbanisation	 is	 identified	with	 industrialisation,	
mechanical association, globalisation, and movement (Shahbaz et al., 
2016). On the other hand, industrial will give effect on the earth, human 
wellbeing, and prosperity (Lee, Mokhtar, Goh, Singh, & Chan, 2015). Along 
these lines, worries reporting on the air pollution issues have been brought 
up in various industrial sectors (Zhang et al., 2016). Therefore, Malaysia’s 
Department	 of	Environment	 has	 to	 find	 other	ways	 such	 as	 initiatives	
programme, enforcement, and coordination to tackle the environmental 
pollution problem.

Construction

In Malaysia, issues on population and rapid urbanisation are 
very common. Thus, the increasing population causes high demand in 
construction activities, in which such activities can be divided into three 
categories which are industrial, building and infrastructure (Abdullahi, 
2015). From the years of 1990 to 2015 pollution in the construction industry 
has increased rapidly. Pollution in construction that dominatingly happens a 
mid development may helpfully put the building association as the capable 
party (Torp et al., 2016). In addition, the danger of contamination during 
construction activities, particularly when earth clearing activities and 
earthworks are included. Thus, the construction industry has to look for an 
alternative to minimise pollution cases about the construction pollution.

POLLUTION IN CONSTRUCTION INDUSTRY

Classification of Construction Pollution

Most of the pollution in construction industry involves three types 
of pollution namely water, air; and noise (Shen et al., 2010). The industry 
can	be	defined	as	the	broad	conglomeration	of	industry	and	sector,	which	
adds	 value	 to	 the	 creation,	 and	maintenance	 of	 fixed	 assets	within	 the	
built environment1.	Whereas,	 the	 construction	works	 can	be	 defined	 as	
the provision of a combination of goods and services arranged for the 
development, extension, installation, repair, maintenance, renewal, removal, 

1 (Section 1(h) Construction Industry Development Board Act, No 38 of 2000).
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renovation,	alteration,	dismantling,	or	demolition	of	a	fixed	asset	including	
building and engineering infrastructures2. Water pollution is caused by 
sources of building sites which are paint, solvents, construction debris and 
dirt, and harmful chemical and diesel or oil. Secondly, air pollution can 
take place due to the construction activities which are from demolition, 
toxic materials, burning, an operation of diesel engines, and land clearing. 
Thirdly, noise pollution is caused mainly by heavy equipment, machinery, 
and vehicles at the construction sites (Gray, 2016). The problem of these 
three types of pollution in construction is further discussed:

Water pollution
According to Prasanna et al.(2012), water pollution is a major issue in 

Malaysia and affects contrarily on the supportability of water resources. It 
diminishes clean water accessibility impressively as the expense of treating 
polluted water is too high where in a few examples contaminated waters 
are not treatable for utilisation. For example in several states in Malaysia, 
some	population	experience	the	floodplain,	which	provides	highly	fertile	
land for agriculture and land of housing, industrial developments and 
recreation.	This	situation	has	brought	people	into	conflict	between	human	
development and stream environment. Such situation would expand the level 
of pollution into stream channels (Juahir et al., 2010). Therefore, numerous 
existing laws are additionally not far reaching enough and do not bargain 
straightforwardly with water issues. Furthermore, the reduction of water 
pollution in construction sites has turned to be more severe in Malaysia.

Air pollution
Development activity that adds to air pollution includes land clearing, 

operation of diesel motors, devastation, blazing, and working with harmful 
materials. All development locales create abnormal amounts of dust and 
this can convey for extensive separations over a drawn out stretch of time. 
It has been explored that the biggest source of particulate contamination 
incorporates	 coal	 ignition,	 engine	 vehicle	 outflow,	 and	 industrial	 dust	
(Zhang et al., 2016). As there is an expanding pattern of the quantity of 
development and construction activities, it is anticipated that construction 
dust contamination will turn out to be more genuine later on. In this way, 
it is of need and noteworthiness to research the measures that can make 
development dust pollution moderate (Zhang et al., 2016).
2 (Section 1(j) Construction Industry Development Board Act, No 38 of 2000).
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Noise pollution
Noise is the most persistent physical contaminant in human 

environments. Noise is very much related to construction projects and 
may give raise to legal action on nuisance. Noise can cause a series of 
detrimental health effects on human beings, among which the best-studied 
effect produced by the overexposure to noise is the loss of hearing. For 
instance, occupational noise-induced hearing loss has been concerned in 
many industries, e.g. utility industry, manufacturing industry and mining 
industry (Li, Song, Wang, Zheng, & Ning, 2016). As mentioned in Table 
1.3, there are 4287 cases of Occupational Noise-Induced Hearing Loss 
(NIHL) obtained from Factory and Machinery Department Occupational 
noise, from Department of Occupational Safety and Health, Ministry of 
Human Resources Malaysia. Besides that, a major controlling factor of 
noise pollution in construction site, when it comes to layout planning, in 
regulating sound levels reaching a particular receiver point in the vicinity 
of the construction site, is the distance separating the noise emitting source 
and the receiver, together with any barriers that may disrupt the sound 
propagation path (Hammad, Akbarnezhad, & Rey, 2016).

Previous Research on Causes of Construction Pollution

The construction industry, despite being one of the most important 
industries in generating economy, construction projects are among the 
contributors to air, water and dust pollution. The increased demand for the 
construction project will lead to the pollution in construction. Table 1.1 
presents a list of causes of construction pollution which is obtained from 
the literature review.

Table 1.1: List of Causes Construction Pollution

NO AUTHORS STATEMENT CAUSES
1. Yu s o f ,  Z a i n u l , 

Zailani, Govindan, & 
Iran manesh (2016)

“Cons t ruc t i on  p ro j ec t s 
consume amount of resource, 
waste, and energy that gives 
to the sector’s largest share 
of the total adverse control to 
the environment”

Consuming amount 
of resource, waste 
and energy
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2. Sharifinia, 
Mahmoudifard, 
Imanpour, 
Ramezanpour,
& Yap (2016)

“Contamination from heavy 
metals in surface water is one 
of the main quality problems”

Heavy metals
contamination

3. El-Sawalhi, & N. 
(2015)

“ T h e  e n v i r o n m e n t  i s 
undermined by extremely 
a variety of issues, some 
of which brought about by 
the activities of development 
project”

Var iety of  issues 
due to development 
activities

4. Poon et al. (2016) “ T h e  e f f e c t i v e n e s s  o f 
Department of Environment 
(DOE) of Malaysia in enforcing 
policy remains low because of 
limited operational budget, 
limited human and technical 
resources, and poor support 
from outside bureaucracy”

Poor enforcement

5. Manan, Z.,Alwi, &  
S. (2015)

“Malaysians have indifferent 
attitude of the approaching 
system towards a long-term 
development in inclination 
to short-term fast economic 
gains which has contributed 
hugely to the environmental 
hardships of the country”

B e h a v i o u r  a n d 
attitude

6. Ma id in  &  A inu l 
(2005)

“The challenges faced by 
the Malaysian government 
in overcoming environmental 
p rob lems  a r i s i ng  f r om 
poorly planned development 
activities”

P o o r l y  p l a n n e d 
d e v e l o p m e n t 
activities

7. S h a h b a z , 
L o g a n a t h a n , 
Muzaffar, Ahmed, 
& Ali Jabran (2016)

“ In  the  urban c i ty,  the 
increasing numbers of richer 
citizens pushes demand for 
the intensive product which 
also leads to higher level of 
air pollution”

Demand for the
intensive product of
construction

From the literature presented in Table 1.1, it can be concluded that the 
causes of construction pollution are from the construction activities which are 
consuming amount of resource, waste and energy, heavy metals contamination, 
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variety issues due to development activities, poor enforcement, behaviour and 
attitude, poorly planned development activities, and demand for the intensive 
product of construction. Therefore, construction participants ought to have 
an overall view of the construction process from the beginning until the end. 

Impacts of Construction Pollution

Construction pollution will provide negative impacts to the 
environment and well-being of human. For example, natural disaster, health 
disorders, disturbance to surrounded area, severe haze to the environment, 
exposure to noise, diseases to the human, and being the pollutant to the water 
and air quality. Table 1.2 shows a list of impacts of construction pollution:

Table 1.2 Lists of Construction Pollution Impacts

NO IMPACTS OF CONSTRUCTION 
POLLUTION CATEGORIES AUTHOR

1. The construction industry in Malaysia 
can be seen as a major cause of 
pollution. It contributes negative 
impacts to the environment such as 
the use of building materials harmful 
to humanhealth, flash floods and soil 
erosion.

Natural disaster Abidin & N. (2010)

2. Many studies have covered various 
aspects of health disorders that  
are  considered a  direct  result  of  
exposure  to  noise  pollution  in 
construction.

Health disorders Hammad et al. 
(2016)

3. Construction activities pose a risk 
of introducing pollutants into the 
environment which can affect the 
workers on site, the neighbourhood, 
or the local ground, water and air 
quality.

D i s t u r b a n c e 
to surrounded 
area

Bello  & Oyedemi 
(2009)

4. Critical haze in Malaysia occurs 
because of boundary atmospheric 
pollution of construction and gives 
effect such as diseases to human 
being.

Severe haze to 
the environment

Murgan & Hamid 
(2016)
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5. Noise pollution from the construction 
activities can cause a series of 
detrimental health effects on people, 
of which the best-studied effect 
produced by the overexposure to 
noise is the loss of hearing.

Exposu re  o f 
noise

Li, Song, Wang,
Zheng, & Ning
(2016).

Recorded Cases of Pollution

List of diseases cases in year 2015 (January-August) was obtained 
from Department of Occupational Safety and Health, Ministry of Human 
Resources Malaysia (Yusoff, 2015). Table 1.2 shows the disease, pollution 
categories, and a number of cases.

Table 1.3: List of Diseases and Cases of Occupational Diseases and 
Poisoning

POLLUTION CATEGORIES DISEASES CASES

Air Pollution
Occupational Lung Diseases 
(OLD) 86
Occupational Skin Diseases 
(OSD) 36
Occupational Cancer 2

Noise Pollution
Occupational Noise Induced 
Hearing Loss 4287
(NIHL)
Disease cause by Physical 
Agent 5

Water Pollution Occupational Poisoning 27
Disease cause by Biological 
Agent 67

Others
Occupat ional  Muscular  – 
Skeletal 208
Disorders (OMD)
Psychosocial Problem 2
Other Types of Occupational 
Diseases 16
Non-Occupational Diseases 9
Total 4745
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As a conclusion, the noise disturbance has become a common problem 
as a result of the industrialisation whereas, from the Table 1.3, majority cases 
4287 of disease Occupational Noise-Induced Hearing Loss. Having said 
that	there	are	no	reliable	data	specifically	on	construction	projects.	Even	so,	
the data can be used as an indication that the issue of pollution is alarming, 
in which the construction industry is one of the contributors. On that note, 
greater awareness in planning and improved standards of construction 
can help mitigate potential issues on pollution. Other than that, scholarly 
research needs to be conducted to minimise the gap on the stated issues.

EXISTING REGULATIONS PERTAINING TO 
CONSTRUCTION POLLUTION

The government of Malaysia established a department of environment to 
oversee issues and cases on construction pollution. Besides, the organisation 
of environment in the nation began from the coming into power of the 
Environmental Quality Act 1974 under the Division of Environment 
under the Ministry of Housing and Local Government. From that point 
forward, environmental enactments identifying with particular issues of 
environmental concerns have been gazetted. The organisations can be seen 
as a backup to the improvement condition of the nation and an impression 
of its advancement state (Mustafa & Mohamed, 2015).

Background Environmental Quality Act 1994

Environmental Quality Act 1994 is legislation very much related to 
the prevention, abatement, control of pollution and enhancement of the 
environment, and for purpose connected therewith. The environment is 
defined	as	the	physical	factors	of	the	surroundings	of	human	beings	including	
land, water, atmosphere, climate, sound, odour, taste, the biological factors 
of animals and plants, and the social factor of aesthetics3. In addition, 
pollutants	means	any	natural	or	artificial	substances,	whether	 in	a	solid,	
semi-solid or liquid form, or in the form of gas or vapour, or in a mixture 
of at least two of these substances, or any objectionable odour or noise or 
heat emitted, discharged or deposited from any sources which can directly 
or indirectly cause pollution and includes any environmentally hazardous 
substances4.

3(Section 2 (Act 127) Environmental Quality Acts 1974.
4 (Section 2(Act 127) Environmental Quality Act 1974).
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As per the Summary of the Environmental Act 1994, Malaysia has had 
naturally related enactment since the mid-1920s (Mohammad & D., 2011). 
Be that as it may, the law is restricted in degree and lacking for taking care 
of complex rising fundamental issues. So through EQA, 1974, a complete 
type	of	statute	and	an	office	to	control	contamination	was	set	up.	EQA	is	an	
empowering bit of law for anticipating, decreasing and controlling pollution, 
and improving the earth, or for other related purposes. On the other hand, 
contamination is “controlled” through the system of licenses issued by the 
Department of Environment.

In addition, there are regulations under Environmental Quality Act 
1974;	regulations	can	be	defined	as	a	rule	of	order	having	the	force	of	law,	
prescribed by a superior or competent authority, relating to the actions 
of those under the authority’s control5. Table 1.4 outlines the relevant 
regulations	addressing	the	specific	construction	pollutions	as	published	by	
the Construction Industry Development of Malaysia6, in complimentary of 
the Environmental Quality Act 1974. These regulations together with the 
Act serve as the guidelines for the construction participants to preserve the 
environmental quality from construction pollutions.

Table 1.4 Existing Regulations in Malaysia

NO. REGULATIONS
1. Environment Environmental Quality (Clean Air) Regulation 1978
2. Environmental Quality (Motor Vehicle Noise) Regulations 1987
3. Environmental Quality (Control Of Emission From Diesel Engines)

Regulations1996
4. Environmental Quality (Refrigerant Management) Regulations 1999
5, Environmental Quality (Halon Management) Regulations 2000
6. Environmental Quality (Control Of Emission From Petrol Engines) 

Regulations1996
7. Environmental Quality (Dioxin And Furan) Regulations 2004
8. Environmental Quality (Control Of Lead Concentration In Motor Gasoline)

Regulations 1985
9. Environmental Quality (Sewage And Industrial Effluents) Regulations 1979

5 (“regulation”, 2016) 
6 (“Act 1407”, 2016) 
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10. Environmental Quality (Control Of Emission From Motorcycles) Regulations 
2003

11. Environmental Quality (Control Of Petrol And Diesel Properties) 
Regulations2007

12. Environmental Quality (Control Of Pollution From Solid Waste Transfer 
StationAnd Landfill) Regulations 2009

13. Environmental Quality (Industrial Effluent) Regulations 2009
14. Environmental Quality (Sewage) Regulations 2009
15. Environmental Quality (Scheduled Wastes) Regulations 2005

The increased number of pollution cases from construction projects 
in Malaysia is alarming and becoming one of the environmental issues. 
Although actions have been taken to curb these issues, there is no indication 
of a reduction cases. Given this point, the effectiveness of the Environmental 
Quality Act 1974 together with its subsidiary regulations is hindered by 
the	absence	of	a	 specific	 legislation	 for	construction	pollutions.	 In	 fact,	
Federal	Government	of	Malaysia	has	difficulties	in	coordinating	relevant	
policies because states had been arranging a degree of independence to 
identify their environmental policy from the Federal Government. In the 
other hand, environmental pollution in Malaysia is still occurring due to 
the overlapping between existing governmental organisations to monitor 
climate issues. There are also laws that have been implemented to attain 
sustainable environment and development in the country. This situation 
has led to ambiguity and uncertainty among construction participants to 
address any adverse event, to clearly spell out the jurisdiction of the federal 
government, and to state legislature pertaining to the issue of construction 
pollutions, which subsequently obstructs the imposition of liability.

It is well discussed that, a proper implementation of the legislation and 
the regulations concerning construction pollution should be in place.The 
Department of Environment (DOE) of Malaysia should develop a consistent 
pollution control for example better enforcement of compliance with existing 
pollution control regulations and to get support from other agencies. Also, 
co-operation between local authorities would be able to reduce the cost of 
such monitoring environmental control. On that note, there is a need to revisit 
the existing laws about construction pollution from construction projects. 
In which a further research is expected on this. Further, the state of today’s 
environmental quality calls for alternative means to provide immediate 
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solutionson the environment pollution.Construction participants also need 
to establish planning objectives as indicators to minimise construction 
pollution in site. Lastly, to live in a healthy environment, it is a necessity 
to explore ways of minimising adverse impacts of construction activities to 
the environment. More importantly, by educating people for good awareness 
about pollution control, it is hope to reduce the pollutant and experiences of 
a comfortable natural environment for the sake of our future generations.
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ABSTRACT

The paper presents the reliability and validity of the 71 items in the 
questionnaire. A pilot survey was conducted at secondary school in Seri 
Iskandar, Perak to measure the validity and reliability of the instrument. A 
random sample of 53 students from Form 1 and Form 2 students.The results 
found the level reliability and validity using Cronbach Alpha (α ) index for 
all components of Sense of Safety are 0.70 and above.
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INTRODUCTION

Crime cases in school have repetitively occurred throughout the year. 
Schools are the safest place for some children to be, with the more unlawful 
act and violent occurring away from the school rather than at school. School 
appears to be a welcoming place where children feel safe everywhere in 
the school environment (Beaudoin & Roberge, 2015). School as for early 
environmental experience is supposed to be a place for learning, socialisation 
and psychological development (Durán-Narucki, 2008). But how safe is 
today school for nowadays children? Crime cases in school have repetitively 
occurred throughout the year. In the year 2013, approximately three percent 
of students ages between 12 and 18 years old reported being victimised at 
school during the previous six months (Robers, Zhang & Morgan, 2015). 
Compare with the rate of violent victimisation occur, the rate occurs greater 
at school (37 per 1000) than away from school (15 per 1000) (Robers et 
al., 2015). 

In the past, security and safety concerns are lower in the list of priority 
in building process and design. However, some places are more exposed to 
crime than others because of inappropriate physical design, layout (Newman, 
1972) and overlooked of unused spaces. The environmental design could 
influence	the	bullying	behaviour	since	most	of	the	cases	occurred	at	the	
hidden places without good surveillance. Many of unused space will give 
an opportunity to the student to bully   another student. According to Poyner 
(1983), human movement and behaviour is critically affected by the design 
and layout of the physical environment. Architectural design and layout of 
buildings,	street	networks	and	so	on	can	influence	significantly	how	people	
interact, use, and move in their environment (Reynald, 2014). 

A focus on school safety helps create a learning environment which has 
a positive impact on behaviour, attendance/drop-out rates, and ultimately, 
academic achievement.  It involves planning for the prevention, intervention, 
and mitigation of, and recovery from the variety natural, physical, social 
and technological threats to the school and the entire school community. 
Thus, this studyintends to identify the validity and reliability of a certain 
instrumentbefore	it	is	utilised	in	the	actual	fieldwork	aspect	of	study.
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LITERATURE REVIEW

Bullying in Malaysia has been a concern, especially for parents. The bullying 
phenomenon has reached a point where it can now be considered a social 
epidemic. The mass and social media depict rising crime rates among 
the students, consequently illustrating an uncivil, dangerous and unsafe 
environment. Misused of technology that had given had make it worst. 
Videos of bullying crimes were uploaded on to the Internet and, thus, making 
it viral among Malaysians. According to Ministry of Education Datuk Seri 
Mahdzir Khalid, in year 2012 as many as 4,159 cases of bullying recorded 
in the school followed by 4,120 cases in 2013, 2, 825 cases in 2014 and 
2, 968 cases in 2015 (Sabapatty, 2016). Recently, in September 2016, a 
student in Vocational College had claimed been beaten by six students 
at the school last Saturday night after being accused stealing a mobile 
phone. Two seniors and four other peers had alternately hit him witnessed 
by several other students that did not have courage to help. The incident 
caused him trauma to return to school (Bernama, 2016). Meanwhile, a 
month before, in August, a Form Two student coma after was beaten up and 
had his head slammed against the wall in the 10 am incident, leading him 
to sustain a serious head injuries (Awani, 2016). Bullying makes the lives 
of	its	victims	miserable.	It	undermines	their	confidence	and	destroys	their	
sense of security. It can also affect children and young people’s attendance 
and progress at school. And there’s evidence that, for some people, being 
bullied regularly as a child can also be linked to emotional problems that 
considered a serious problem among the victims which included high levels 
of anxiety, depression, (Hawker & Boulton, 2000; Nakamoto & Schwartz, 
2010; Reijntjes Kamphuis, Prinzie, & Telch, 2010; Ken Rigby, 2003) and 
suicidal thinking (Rigby, 2003; Sourander et al., 2011).

Environmental Design and School Crime

Achieving good design is about creating places, buildings, or spaces 
that work well for everyone, look good, last well, and will adapt to the 
needs	of	future	generations.	Main	office	for	teachers,	classrooms,	assembly	
halls and libraries are the key elements which often come to mind when 
considering school design. Lacking in school design can give opportunity 
to offender. Unmonitored areas are hotspots for bad behaviour in schools, 
with classroom (R. S. Atlas & Pepler, 1998; Rapp-paglicci, Dulmus, 
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Sowers, & Theriot, 2004), corridors, stairwells, hallways (Astor, Meyer, 
& Behre, 1999; Stephenson & Smith, 1989; Vidourek, King, & Merianos, 
2016), school toilets and remote parts of the playground  (Fite et al., 2013; 
Dan Olweus, 1993; Stephenson & Smith, 1989), cited as key areas where 
violence, intimidation and vandalism occur. Poor design such as dim 
lighting, poor lines of sight and narrow corridors are cited by young people 
as being to blame for the sense of fear and risk associated with these out 
of the way places (Lee & Ha, 2015). Lack of monitoring has made these 
out	of	the	way	locations	prime	spots	for	vandalism	and	graffiti.	The	main	
office	within	a	school	can	serve	as	the	critical	component	in	safe	school	
design (Schneider & Tod, 1998). 

Through daily interactions with the physical and social environment, 
individuals learn about their places in society, their value, appropriate 
and in appropriate behaviour (Durán-Narucki, 2008). As part of children 
development, they actively look for cues on how to behave, who they 
are, or what they can achieve in environments in which they spend time 
mostly  (Durán-Narucki, 2008). Rivlin and Weinstein (1984) had claimed 
the	 physical	 characteristics	 of	 a	 setting	 can	 influence	 the	 behaviour	 of	
its users. Crime is  believed to be related to the physical environment 
(Liebermann & Kruger, 2004) as it plays an important aspect in the 
developing behaviours (Durán-Narucki, 2008). The opportunity that 
exists in an environment encourages a criminal to act on a targeted victim 
(Liebermann & Kruger, 2004). In deciding whether or not to commit an 
act of crime, the environmental element is one of the factors considered by 
criminals (Anastasia & John, 2007). 

Based on the four major areas of school safety (Rivlin & Weinstein, 
1984; Schneider, Tod; Walker, Hill; Sprague, 2000), the most neglected 
source of vulnerability is the physical setting of the school building which 
focused on design, supervision and the use of space effectively. School 
planners relatively paid less consideration to the safety and security when 
the majority of the nation’s school facilities were designed in the past due 
to the lower list of priorities. However, the safe design of a school must 
be given priority nowadays as children are constantly interacting with the 
physical environment of their schools during structured or unstructured 
time, consciously or unconsciously (“School and Classroom Environment,” 
2005). There are some discrepancies in the results of the studies, which 
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examined	the	influence	of	physical	school	environment,	e.g.	the	size	of	the	
school, the size of the classroom (D. Olweus, 1984). 

Therefore, through the analysis of physical characteristic of the school 
environment which increase the number of misconduct and crimes could 
be investigated (Astor et al., 1999). Wilcox et al. (2006) have studied 
entirely in the school environment and its relationship to school crime. 
Data were obtained using survey data from 3682 students, 1351 teachers, 
and observation of 65 Kentucky schools. The survey was analysed using 
multilevel	and	linear	regression.	The	result	indicated	that	few	significant	
between the physical environment and misconduct in school. A longitudinal 
study for two years that applied under a grant from Robert Wood Johnson 
Foundation	was	conducted	to	examine	the	influence	of	the	school’s	physical	
environment on adolescents’ level of truancy and use of cigarettes, alcohol, 
and marijuana  (Kumar, M. O’ Malley, & D. Johnston, 2008). Data were 
obtained	through	survey	and	field	interview.	The	result	based	on	multilevel	
logistic and linear regression analysis by Kumar et al. (2008) indicated 
that school’s physical environment contributes to problem behaviours 
among students. A positive school environment likely to encourages 
the	 involvement	of	 the	student	 in	school	by	significantly	decreasing the 
likelihood of truant behaviour. As the above discussion implies, not much 
of empirical work linking the environmental design and crime has been 
done at the school level.

Fear of Crime in School Environment

The	built	environment	is	believed	to	be	one	of	the	factors	influencing	
crime and the level of fear of crime in society (FOC) (Sakip, Johari, & Salleh, 
2012).	According	to	Skogan	and	Maxfield	(1981),	in	Melde	and	Esbensen	
(2009), the environment  such lacks of maintenance as poorly kept buildings 
and unsupervised referred as “sign of crime” and people tend to fear with 
this environment which may develop a reputation for high levels of criminal 
behaviour. According to Ferrero, based on theory of criminal behaviour by 
Cohen and Felson (1979), in Melde and Esbensen (2009), the criminal will 
examine instant environment behalf of the victimisation when the three 
factors were present; (1) motivated offenders, (2) suitable targets and (3) 
the lack of capable guardian; to judge the potential for future victimisation. 
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Several factors in the physical environment are perceived to impact on 
fear of crime including visibility and signs of neglected (Lee & Ha, 2015; 
Lorenc	et	al.,	2013).	Dirt,	decay,	graffiti,	litter	and	other	sign	of	neglect	of	
the environment are seen as drivers of fear (Lorenc et al., 2013; Wilcox et 
al., 2006). A good surveillance and lighting at night are able to improve the 
visibility of the area thus reducing the fear of crime (Kitchen & Schneider, 
2007; Perkins, Meeks, & Taylor, 1992) as to create visual clarity to the 
surrounding area. Although most exterior spaces of elementary schools 
are high-visibility areas, the hottest spots were behind the buildings areas 
which were low in visibility (Lee & Ha, 2015). A place which is not visible 
because of isolated which are obstructed by landscaping and building design 
are believed to increase the risk of attack, and hence fear (Lorenc et al., 
2013). Certain ‘hot spots’  that indicated to be un-owned spaces such as 
hallways, dining areas, and parking lot where are the sights of more crime 
event and greater fear among students (Astor et al., 1999). Astor et al. 
(1999) claimed the presence sense of ownership of these locations has the 
potential to drastically decrease the prevalence of victimisation in schools. 
A good maintenance strategy directly impacts the fear of crime due to 
awareness of responsibility and caring for the targeted crime. It allows for 
the continued use of a space for its intended purpose. The most common 
locations for student victimisation are on the playground (Fite et al., 2013; 
& Olweus, 1993; Stephenson & Smith, 1989), classroom (R. S. Atlas & 
Pepler, 1998; Rapp-paglicci et al., 2004), and hallways (Astor et al., 1999; 
Stephenson & Smith, 1989; Vidourek et al., 2016). R. Atlas (2013) in his 
book had indicated potential environment design problems for schools that 
are;	poorly	defined	school	borders,	hidden	informal	gathering	areas,	hidden	
niches throughout the building, corridor features that create blind spots and 
classroom located away from supervision.

Safe-school Environment

As a general rule, safer schools tend to be ones that; are well led, have 
positive climates and atmospheres, inclusive of all students and academically 
effective (Schneider, Tod; Walker, Hill; Sprague, 2000). Student safety 
and well-being are enhanced when students feel connected to their school, 
have positive and respectful relationships with their peers and teachers, feel 
confident	about	 their	social	and	emotional	skills	and	satisfied	with	 their	
learning experiences at school (National Safe Schools Framework, 2010). 
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The term “school safety” refers to and includes the critical and necessary 
environment in which effective teaching and learning can take place. School 
safety supports student learning by creating and promoting a physically, 
emotionally, socially, and academically secure climate for students, staff, 
and visitors.

Schools encounter vulnerabilities to their safety and security in four 
major areas; (1) the design, supervision and use of school space, (2) the 
administrative operations and practices of the school, (3) the neighbourhoods 
and surrounding communities served by the school and (4) the behavioural 
characteristics and histories of the students who are enrolled in the school 
(Schneider, Tod; Walker, Hill; Sprague, 2000). Normally, in the search 
for school-safety, educators’ and researcher attention is focused primarily 
on student backgrounds, characteristics, attitudes and behaviour patterns. 
However, the remaining three sources of vulnerability also countered for 
significant	variation	in	the	relative	safety	of	schools.	Threats	to	a	school	
can	be	external	(threats	from	outside	influences	and	persons)	or	internal	
(threats from students’ violence).

There is a greater challenge for an educator nowadays to create a 
positive learning environment for all students. Schools need to have suitable 
security measures to create a safe environment for staff, students and protect 
school property. Feeling safe is important for a student to have a positive 
learning environment in school.  National Safe Schools Framework (Council 
& Scseec, 2010) stated that in a safe and supportive school, the risk from 
all types of harm is minimised, diversity is valued and all members of the 
school-community	feel	respected	and	included	and	can	be	confident	that	they	
will receive support in the face of any threats to their safety or well-being.  

METHODOLOGY

The main objective of this research paper is to identify the measurement 
of sense of safety in school components. Towards achieving the objective, 
54 respondents were randomly selected from secondary school in Seri 
Iskandar, Perak. The respondents involved in this pilot survey were 
students from the lower form. The survey was done for a period of two 
days, beginning at 7.20 am until 2.00 pm. A duration of 10-15 minutes 
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was	required	for	each	respondent	to	fill	the	respected	questionnaire	forms.	
The measurement design of the sense of safety in school components was 
based on the review of previous literature that is relevant to the sense of 
safety in school components. 

This is explained as follows:

•	 The probability of a student been bullied: involving the frequency of 
a student been bullied for the past six months. The questions were 
based on three types of bullying which were; physical bullying, verbal 
bullying and relational bullying.  

•	 Fear in school: sense of fear that sense by student due to the negative 
behaviour factors that encourage fear in student life. To measure 
sense of fear in school there are six dimension to be asking which 
are; sense of unsafe in school, avoiding place, avoiding behaviour, 
physical environment deterioration, social environment deterioration 
and indirect victimisation. 

•	 Location of bullying and fear: location of bullying was happened and 
feel fear when in a certain area in school. 

These senses of safety in school components were measured using 
a 5 point Likert Scale. The measurement of probability of a student been 
bullied and frequency of bullying been happened in certain location of school 
were measured using a 5 Likert Scale of 1 – almost never, 2 – seldom, 3 – 
sometimes, 4 – often and 5 – almost always. Meanwhile, the measurement 
of others components were using 5 Likert Scale of 1 – strongly disagree, 
2 – disagree, 3 – neither agree nor disagree, 4 – agree, 5 – strongly agree. 

RESULTS AND DISCUSSION

This pilot study involved more female respondents (50.9%) when compared 
to male respondents (49.1%) with most of the respondents being in Form 
1 with 28 students (52.8%) compared to Form 2 with 25 students (47.2%). 
All respondentwas Malay. Respondents’ father occupation mostly in the 
government sector with 47.2 %, private sector 20.8%, self-employed 24.5% 
and retired 7.5%.
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From the aspects of validity and reliability, the items for each 
probability student been bullied, sense of fear in school and location of 
bullying and fear dimensions were measured using Cronbach alpha () 
analysis. The scale was considered reliable if the minimum value was 0.6 
and above, based on  De Vellis and Dancer (1991). The results of the analysis 
demonstrated	that	all	five	items	in	the	physical	bullying,	verbal	bullying	
and relational bullying were valid to be used to measure the concerned 
construct of probability of a student been bullied as the  value = 0.706 
(physical bullying), 0.784 (verbal bullying) and 0.743 (relational bullying). 

The measurement of fear in school involved six dimensions namely 
sense of unsafe in school, avoiding place, avoiding behaviour, physical 
environment deterioration, social environment deterioration and indirect 
victimisation. For the avoiding place dimension, from all eight items listed 
and used, two items were omitted as they recorded a corrected item-total 
correlation value of below 0.3, while the total alpha value of the eight items 
was =0.030. Those two items were; (i) school canteen and (ii) other places 
in school building. After these two items were eliminated and other items 
were restructured, an analysis was redone analysed after the second pilot 
survey resulting the total alpha value of the seven items was =0.857. This 
illustrates that the remaining seven items are valid in measuring avoiding 
places dimension. Meanwhile, the other dimension that used to measure the 
construct of fear in school were valid to be used with the total alpha value of 
sense of unsafe =0.882, avoiding behaviour =0.785, physical environment 
deterioration =0.924, social environment deterioration =0.838 and indirect 
victimisation =0.902. 

For the measurement of location of bullying and fear in school, there 
are two main dimensions, namely; (i) frequency of bullying occur in certain 
places and (ii) sense of fear when alone in certain places. The results of the 
analysis demonstrate that all 11 items for each dimension were valid to be 
used as the  value were =0.784 (frequency of bullying occur in certain) and 
=0.979 (sense of fear when alone in certain places).
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CONCLUSION

A pilot study that had been conducted was intend to identify the validity 
and reliability of sense of safety in school. It is also an approach to identify 
the validity and reliability of a certain instrument (questionnaire) before 
it	 is	 utilised	 in	 the	 actual	fieldwork	 aspect	 of	 study.	A	pilot	 study	 also	
functions as a means to identify potential problems that may crop up in the 
actual study as well as to evaluate the suitability of the study questions. 
In the case of this pilot study that was conducted, several problems were 
identified	regarding	the	sentence	structure.	In	terms	of	the	problems	with	
the sentence structure, it was discovered that in the “Sense of Unsafe in 
School” measurement section, items C2a to C10h contained sentence items 
that were lacking in representing the actual intention of the core inquiry. 
Therefore, these items will be rephrased by replacing the word “fear” with 
“worry”	as	well	as	the	repetitious	use	of	the	word	“influencing”	for	each	
of the items. This is in order to give a more clear emphasis on the actual 
meaning of each item. Item C2d is omitted from this measurement due to 
incompatibility factor and change with other item. Item C2f and C2g are 
combined in one question. In general, it was discovered that the use of a 
questionnaire form to identify the behavior and reaction of the respondents 
towards the physical environment components is effective and sensitive. 

ACKNOWLEDGEMENT

In realising this study, the researchers would like to thank the Royal 
Malaysian Police (PDRM), Ministry of Higher Education by the Malaysian 
Government in supporting this research by the Fundamental Research Grant 
Scheme (FRGS) of (FRGS/1/2015/SSI11/UITM/02/12).

REFERENCES

Anastasia, L., & John, E. (2007). Crime prevention and active living. 
American Journal of Health Promotion, 21, 380–389.

Astor, R. A., Meyer, H. A., & Behre, W. J. (1999). Unowned Places and 
Times: Maps and Interviews About Violence in High Schools. American 
Educational Research Journal, 36(1), 3–42.



97

Design Out Crime in sChOOl measuring ValiDity anD reliability sense Of safety

Atlas, R. (2013). 21st century security and CPTED: Designing for critical 
infrastructure protection and crime prevention. 

Atlas, R. S., & Pepler, D. J. (1998). Observations of Bullying in the 
Classroom. Journal of Educational Research, 92(2), 86–99.

Awani, A. (2016). Bapa kesal dakwa anak dibelasah rakan sekolah hingga 
koma.

Beaudoin, H., & Roberge, G. (2015). Student Perceptions of School Climate 
and Lived Bullying Behaviours. Procedia - Social and Behavioral 
Sciences, 174, 321–330.

Bernama. (2016). Pelajar Trauma Ke Sekolah Selepas Dakwa Dipukul 
Enam Pelajar.

Council, S., & Scseec, E. C. (2010). National Safe Schools.

Cozen, P. M., Saville, G., & Hillier, D. (2005). Crime Prevention Through 
Environmental Design ( CPTED ): A Review and Modern Bibliography. 
Property Management, 23(5), 328–356.

De Vellis, R., & Dancer, L. (1991). Scale development: Theory and 
applications. Journal of Educational Measurement, 31(1), 79–82. 

Durán-Narucki, V. (2008). School building condition, school attendance, and 
academic achievement in New York City public schools: A mediation 
model. Journal of Environmental Psychology, 28(3), 278–286. 

Fite, P. J., Williford, A., Cooley, J. L., DePaolis, K., Rubens, S. L., & 
Vernberg, E. M. (2013). Patterns of Victimisation Locations in 
Elementary School Children: Effects of Grade Level and Gender. Child 
and Youth Care Forum, 42(6), 585–597.

Hawker, D., & Boulton, M. (2000). Twenty years’ research on peer 
victimisation and psychosocial maladjustment: A meta-analytic review 
of cross-sectional studies. Journal of Child Psychology and Psychiatry, 
41(4), 441–455.

Kitchen, T., & Schneider, R. (2007). Crime prevention and the built 
environment. 



98

Malaysian Journal of sustainable environMent 

Kumar, R., M. O’ Malley, P., & D. Johnston, L. (2008). Association Between 
Physical Environment of Secondary Schools and Student Problem 
Behavior. Environment and B, 40(4), 455–486. 

Lee, S., & Ha, M. (2015). The Duality of Visibility : Does Visibility Increase 
or Decrease the Fear of Crime in Schools’ Exterior Environments ? 
Journal of Asian Architecture and Building Engineering, 14(1), 
145–152.

Liebermann, S., & Kruger, T. (2004). Crime Prevention Through 
Environmental Design (CPTED). In 9th International Conference on 
Crime Prevention Environmental Design.

Lorenc, T., Petticrew, M., Whitehead, M., Neary, D., Clayton, S., Wright, K., 
… Renton, A. (2013). Fear of crime and the environment : systematic 
review of UK qualitative evidence.

Melde, C., & Esbensen, F.-A. (2009). The Victim–Offender Overlap and 
Fear of In-School Victimisation. Crime & Delinquency, 55(4), 499–525.

Nakamoto, J., & Schwartz, D. (2010). Is Peer Victimisation Associated with 
Academic Achievement? A Meta-analytic Review. Social Development, 
19(2), 221–242.

Newman, O. (1972). Defensible space. 

Olweus, D. (1984). Aggressors and their victims: Bullying at school. 
Disruptive Behavior in Schools.

Olweus, D. (1993). Bullies on the playground: The role of victimization. 
In Children on Playgrounds: Research Perspectives and Applications. 
pp. 85–128. SUNY Press.

Perkins, D., Meeks, J., & Taylor, R. (1992). The physical environment 
of street blocks and resident perceptions of crime and disorder: 
Implications for theory and measurement. Journal of Environmental 
Psychology, 12, 21–34.

Poyner, B. (1983). Design against crime: Beyond defensible space.

Poyner, B. (1993). What works in crime prevention: An overview of 
evaluations. Crime Prevention Studies. 



99

Design Out Crime in sChOOl measuring ValiDity anD reliability sense Of safety

Rapp-paglicci, L., Dulmus, C. N., Sowers, K. M., & Theriot, M. T. (2004). 
“ Hotspots ” for Bullying. Journal of Evidence-Based Social Work, 
1(2-3), 131–141.

Reijntjes, A., Kamphuis, J., Prinzie, P., & Telch, M. (2010). Peer victimisation 
and internalizing problems in children: A meta-analysis of longitudinal 
studies. Child Abuse & Neglect, 34(4), 244–252.

Reynald, D. M. (2014). Environmental Design and Crime Events. Journal 
of Contemporary Criminal Justice, 31(1), 71–89.

Rigby, K. (2003). Consequences of bullying in schools. Canadian Journal 
of Psychiatry, 48(9), 583–590.

Rivlin, L. G., & Weinstein, C. S. (1984). Educational issues, school settings, 
and environmental psychology. Journal of Environmental Psychology, 
4(4), 347–364. 

Robers, S., Zhang, A., & Morgan, R. E. (2015). Indicators of School Crime 
and Safety: 2014. NCES 2015-072/NCJ 248036. National Center for 
Education Statistics, (July), 248036.

Sabapatty, K. (2016). Kes buli murid di sekolah catat penurunan. Malaysia 
Gazette.

Sakip, S. R. M., Johari, N., & Salleh, M. N. M. (2012). The Relationship 
between Crime Prevention through Environmental Design and Fear of 
Crime. Procedia - Social and Behavioral Sciences, 68, 628–636.

Schneider, & Tod. (1998). Crime Prevention through Environmental Design: 
School CPTED Basics. In Crime Prevention Through Environmental 
Design: School CPTED Basics. pp. 1–8.

Schneider, Tod; Walker, Hill; Sprague, J. (2000). Safe School Design: A 
Handbook for Educational Leaders Applying the Principles of Crime 
Prevention through Environmental Design. S. C. Smith, Ed.

School and Classroom Environment. (2005). In National Curricular 
Framework. pp. 78–100.



100

Malaysian Journal of sustainable environMent 

Sourander, A., Brunstein Klomek, A., Kumpulainen, K., Puustjarvi, A., 
Elonheimo, H., Ristkari, T., … Ronning, J. A. (2011). Bullying at 
age eight and criminality in adulthood: Findings from the Finnish 
nationwide 1981 Birth cohort study. Social Psychiatry and Psychiatric 
Epidemiology, 46(12), 1211–1219.

Stephenson, P., & Smith, D. (1989). Bullying in the junior school. In  
Bullying in schools (pp. 45–57).

Vidourek, R. A., King, K. A., & Merianos, A. L. (2016). School bullying 
and student trauma: Fear and avoidance associated with victimisation. 
Journal of Prevention & Intervention in the Community, 44(2), 121–129.

Wilcox, P., Augustine, M. C., & Clayton, R. R. (2006). Physical environment 
and crime and misconduct in Kentucky schools. The Journal of Primary 
Prevention, 27(3), 293–313.

 



101

Malaysian Journal of sustainable environMent  vol 2(1),101-120, 2017

ABSTRACT

The construction of rail infrastructure project is expanding in Malaysia 
to enhance and integrate the urban public transportation services. This 
transportation service is one of the National Key Result Areas (NKRA) 
which is a priority under the Government Transformation Program (ETP). 
Fatalities, serious injuries and damage to properties occur every year due 
to rapid construction of this project. Numerous studies have attempted to 
explain the various losses that could be incurred by companies after the 
occurrence of an accident. These losses are difficult to isolate, identify 
and evaluate. Models to analyze and calculate the costs of prevention in 
the construction industry are limited to apply in this area because they are 
based on studies carried out in the manufacturing sector. Furthermore, the 
traditional models for analysing these costs are limited to identifying and 
classifying them. Therefore, the objectives of this paper are to investigate 
the overall view of safety and health cost model approaches globally (i.e. 
UK, Australia, Singapore and Malaysia) and to identify the direction of 
safety and health cost framework to be practiced in Malaysia.
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INTRODUCTION

Investment	in	infrastructure	requires	a	significant	amount	of	public	funds.	
In intercity transport, most of the corridors are already in operation and 
investments in large projects such as, high-speed rail (HSR). It can be 
viewed as a purpose to reduce the cost of traveling (time and cost savings, 
reliability, comfort and externalities) with respect to the situation prevailing 
without project (De Rus, 2011).

In Malaysia, the construction of high-speed rail or also known as 
rail infrastructure project was started operational since 2002 for Light 
Rapid Transport (LRT) and Kuala Lumpur (KL) Monorail services. This 
construction has been managed by Syarikat Prasarana Negara Berhad, 
who focuses on major public transport infrastructure projects in Malaysia. 
This project is expanding rapidly to enhance and integrate the urban public 
transportation service which is one of the National Key Result Areas. This 
rail infrastructure project is a priority under the Government Transformation 
Program. However, the rapid construction of this project causes serious 
injuries, fatalities and damage to properties at the recent project sites.

This safety issue had also been concerned by the Institution of 
Engineers Malaysia (IEM) through it press statement on 1st July 2014. In 
view of these incidents, IEM considered the importance of highlighting the 
need to observe strict safety procedures in construction work especially in 
on-going construction sites located adjacent to public access areas.

Numerous studies have attempted to explain the various losses that 
could be incurred by companies after the occurrence of an accident. Many 
researchers found that these losses may affect the costs, such as delay in 
project implementation, impaired company image or market loss. Feng et 
al. (2015) in his discussion indicated that other cost losses to victims and 
their families, employers and society might be involved. At the same time, 
accidents and the corresponding damage to productivity, property, equipment 
and	morale	can	give	detrimental	effects	on	a	construction	company’s	profit	
and loss statement.  All of these losses should be borne by the contractor 
during the construction. 
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Moreover, based on the preliminary study conducted with the 
contractor companies who involve in rail infrastructure project, one of the 
interviewees explained that the contractor had to bear the cost of worker 
injury. For example, if a foreign worker died at a worksite, the cost to send 
his body should be incurred by the contractor itself. Another interviewee 
noted that during the construction, several houses suffered damages due 
to	flooding.	The	contractor	had	to	bear	the	costs	claimed	by	the	villagers.	

However, according to Feng et al. (2014)safety culture and project 
hazard on construction safety performance. Data were collected using 
multiple techniques from 47 completed building projects in Singapore. 
Data were analysed using correlation analysis, regression analysis, 
moderation analysis and mediation analysis. The results show that: (1, the 
quantification,	evaluation	and	identification	of	many	of	the	losses	incurred	in	
an	accident	were	difficult	as	they	were	“hidden”.	These	“hidden”	costs	may	
be	significant,	and	some	may	be	particularly	prominent	in	the	construction	
industry. Jallon et al. (2011) supported the same view about the “hidden” 
costs	as	being	difficult	to	isolate,	identify,	evaluate	and	therefore	quantify.	
These	hidden	costs	are	often	difficult	to	calculate	due	to	the	difficulty	in	
applying the existing models. 

It is not easy to apply the models to analyse and calculate the costs 
of	prevention	in	the	construction	industry.	This	is	because,	firstly,	they	are	
based on studies carried out in the manufacturing sector, and secondly, the 
use of the traditional models which are applied for analysing these costs 
is limited to identifying and classifying them. López-Alonso et al. (2013) 
were of the opinion that these models should be tailored to each company 
according to its circumstances. 

There are several economic safety cost models from different countries 
such as Singapore, United Kingdom, Australia and Malaysia. However, the 
limitation of those economic models does not include the costs incurred 
by employers for compliance with work health and safety regulations and 
safety	cost	prevention	activities.	This	is	a	significant	gap	that	should	be	
highlighted in improving these existing safety cost models. 
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SAFETY AND HEALTH DEVELOPMENT  

Overview of Safety and Health in Construction Industry

According to Mahmoudi et al. (2014), a comprehensive and simple-
to-administer tool was needed to continuously assess and promote health 
and safety performance in construction industry as it was regarded as one of 
the most hazardous industries. Construction is a highly hazardous industry 
that covers work on new or existing commercial, industrial or domestic 
buildings or structures. The argument that the construction industry is high 
risk is further developed by Misnan and Mohammed (2007) who emphasised 
the uniqueness of the construction industry as its activities are frequently 
outdoors where safety and health conditions are inadequate. Workers at the 
construction sites have to face constant change of work locations as well 
as the mix of workers involved. Most people tend to relate the construction 
industry with dangerous working environment including its high risk when 
they compare it to other industries. 

The safety at a construction site is one of the essential issues that 
cannot be taken lightly. The reason for this is, even a minor accident may 
cause serious and enormous effects to the organisation, especially the 
industry that involves the use of machinery that is very much related to the 
issues of safety awareness. To improve it, some countries such as Australia, 
Singapore, and the United Kingdom have enacted legislations regulating 
safety work practices on site. Zeng et al. (2008) in his research found that 
some	construction	firms	had	initiated	the	use	of	effective	safety	management	
systems when they were introduced to the safety management approach. 

Some studies have been carried out on safety performance, safety 
culture, safety leadership and safety compliance in the construction industry. 
Other researches have been conducted to study the safety cost model in 
the manufacturing sector while some researchers have carried out studies 
related to accident costs (direct and indirect costs) which focused more on 
the construction stage of a project. It appears that there are limited studies 
investigating on the safety costs involved from the pre-construction to the 
construction stage. Table 1 shows a summary of the studies related to safety 
and health management from previous researches.
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Table 1: Previous Researches Related to Safety Management
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Amador-Rodezno (2005) x x
Oxenburgh & Marlow (2005) x x
Sun et al. (2006) x
SHASSIC (CIDB, 2008) x
Rajendran et al. (2009) x

Jallon et al. a x
Zin & Ismail (2012) x
Hare & Cameron (2012) x
N.M., Saifullah & F., Ismail (2012) x
Griffin & Hu (2013) x x
Feng (2013) x x x
López-Alonso et al. (2013) x
Feng et al. (2014) x x
Gurcanli et al. (2015) x
Feng et al. (2015) x x
OSH Calculator (DOSH, 2015) x

Safety and Health Management for Infrastructure 
Construction Projects in Malaysia

The construction industry makes up an important part of the Malaysian 
economy. Although this industry is relatively small, it has been extensively 
interrelated with many other parts of the economy, particularly for basic metal 
products and electrical machinery. The large infrastructure project is one 
of	the	significant	categories	in	the	development	of	Malaysian	construction	
industry. This type of project has been recognised as a high complexity 
project with numerous construction risks, large cost involvement, highly 
technical requirements and divers of resources. Besides, the development of 
large infrastructures such as highway, railway, Mass Rapid Transit (MRT) 
and airport are also needed a large investment of public and private sector. 
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The infrastructure sector received the largest share of public sector 
development expenditure in every one of the Malaysian Plans (Naidu, 
2008). New development of the oil and gas industry, residential in Iskandar 
Malaysia, and the mass-rapid transit (MRT) system in Kuala Lumpur (KL), 
are expected to have both immediate and indirect impact on demand for 
industrial,	commercial	and	residential	buildings.	Construction	firms	are	also	
compensating for the limited size of the domestic market by increasingly 
seeking overseas contracts in the Middle East, Russia and the growing 
ASEAN region. While in the year of 2012 and 2013, expectations were 
broadly positive but it was unclear whether there was the domestic demand 
or the labour supply to maintain strong growth in the sector over the medium 
to long term. Moreover, the state-directed, privately operated approach that 
Malaysia adopted to spur economic growth has raised questions about the 
connection between government and business, and concerns about ethics and 
efficacy.	The	ETP,	launched	in	2010,	attempted	to	break	Malaysia	out	of	the	
middle-income trap and into the sphere of high-income countries by 2020 
(Masrom et al., 2015)large cost involvement, highly technical requirements 
and divers of resources. Besides, the development of large infrastructure 
such as highway, railway, Mass Rapid Transit (MRT.

Differing from small and medium-sized construction projects in 
which routine practice could be applied; major infrastructure construction 
projects often involved a multitude of different tasks with a range of features 
(Shiferaw et al., 2012). They require more complicated organisational 
structures to deal with a number of elements in risk management. Safety is 
one of the risk management elements that are common in large infrastructure 
projects. There were numerous cases where large infrastructure projects 
provided familiar examples of delay and budget overruns due to unique 
site conditions (Kean, 2011) and hidden transaction costs (Sha, 2011). 
Additionally, in large construction projects, due to the involvement of 
many workers, many large and heavy plants, a lot of materials, complex 
construction operation, multi-interface and complex management activities, 
the accident rate was higher than that common construction projects (Guo, 
Li, & Li, 2013). 

In additional, Chan (2002) argued that implementing an effective 
safety program was one of the several success factors for large infrastructure 
projects. This view was also supported by (Masrom et al., 2015)large 
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cost involvement, highly technical requirements and divers of resources. 
Besides, the development of large infrastructure such as highway, railway, 
Mass Rapid Transit (MRT, where there were several key elements of 
successful criteria for infrastructure projects implementation in Malaysia 
that	significant	to	the	participants	in	prioritising	project	challenges	more	
systemically. Implementing effective safety program is one of the project 
management actions that can contribute to the success factor of large 
infrastructure projects in Malaysia. 

The	literature	review	shows	the	findings	in	past	research	that	highlighted	
the	significance	of	safety	and	health	management	to	infrastructure	projects	to	
prevent accident at construction site. It is very important to achieve project 
objectives in terms of time, cost and quality. The construction contractors 
should increase their safety investment for their projects. The higher the 
safety investment is, the better the safety performance will be. Other than 
that, through the allocation of safety cost, it will help clients to follow the 
compliance of safety and health elements in a tender document to reduce 
the cost losses incurred by contractors during construction.

METHODOLOGY

An in-depth and critical literature review is conducted in this study. It 
reviews theoretically on the safety and health cost models developed 
globally in the UK, Australia, Singapore and Malaysia. Based on the various 
developed model of safety cost calculator from different countries, the 
proposed initial framework for Malaysian approach is established. Further 
study is planned to be conducted by comprehensive empirical research in 
the form of questionnaires and semi-structured interview followed by the 
development and validation of performance assessment framework.

SYNTHESIS OF SAFETY AND HEALTH COST MODELS

Several countries have developed individual cost models to estimate the cost 
impact of accidents. Table 2 shows the economic cost models from different 
countries, which are Singapore, United Kingdom, Australia and Malaysia. 
All of these economic models are related to injuries and ill-health in all the 
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sectors, except for Malaysia where the OSH Calculator is developed for 
the construction sector. The costs for these models are borne by employers, 
workers and the community/government/societies.

The	cost	incurred	by	the	contractors	is	divided	into	two;	financial	cost	
and safety investment. Financial costs are the cost that contractors have to 
bear due to the occurrence of construction site accidents for examples, the 
loss	due	to	injured	person	or	inefficiency	of	the	worker	who	just	recovered	
from	injury	upon	resuming	work,	loss	due	to	medical	expenses,	fines	and	
legal expenses, loss of productivity of other employees, loss due to the 
damaged	equipment	and	plant,	damaged	material	or	finished	work,	 idle	
machinery or equipment and etc. Safety investment aims to protect the health 
and physical integrity of workers and the material assets of the contractor. 
The components of safety investment are safety administration personnel, 
safety equipment, safety training and promotion. 

Social costs represent losses incurred by society due to the occurrence 
of	construction	site	accidents.	Socials	cost	is	defined	as	any	items	that	will	
result in the utilisation of national resources. Social costs are not based on the 
contractor’s point of view, but are based on the society’s point of view such 
as medical reimbursements, income tax and national insurance reduction, 
loss	 of	 profit	 on	 economic	 output	 individual	 absent	 from	workforce,	
treatment and rehabilitation costs, administration of claims, investigation/
prosecution costs and etc. All of the types of cost items for these models 
are similar respectively. 

Singapore Accident Cost Model

This model was developed by Workplace Safety and Health Institute 
(WSH), where it reviewed the methodologies and cost models from 
different countries when developing this preliminary economic cost model 
for Singapore. In this model, the WSH Institute determined the cost of 
work-related injuries and ill health that would be borne by employers, 
workers and the community. Cost items linked to staff turnover, training of 
replacement workers, loss of worker output, insurance premium and legal 
costs incurred were computed as cost borne by employers. The cost borne 
by workers included expenses beyond that covered by compensation for 
medical treatment and rehabilitation as well as net loss of future earnings. 
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Cost items like social payouts, the cost of investigation, inspection and 
WSH promotion activities, loss of human capital for fatal cases and medical 
subsidies were considered as the cost borne by the community. 

This model used two (2) key approaches for measuring annual work 
injuries and ill health, which are the incidence approach and the prevalence 
approach. The incidence approach measures only new cases occurring 
during the reference year, whereas the prevalence approach measures all 
new and existing cases at a given point of time in the reference year. The 
incidence approach measures the costs associated with injured workers or 
workers who had suffered ill health as a proxy for on-going cost of cases 
from previous reference years.

The limitation of this model is, it only measures human cost and does 
not take into account the cost of property damage, human pain and suffering. 
The analysis is based on the cost incurred after an incident had occurred. 
The expected future cost of new cases in the reference year is used as a 
proxy for the on-going cost of cases from previous years. 

British Accident Cost Model

The British Accident Cost Model is estimated separately for different 
cost components and different cost bearers. The ‘Costs to Britain’ include 
estimates	of	financial	(or	direct)	costs	incurred	and	monetary	value	of	the	
impact on quality and loss of life of affected workers (referred to as the 
non-financial	costs),	which	is	often	the	greatest	impact	of	illness	and	injury.	
It is standard practice in the economics of public policy to place value on 
non-financial	costs	 in	monetary	 terms	where	possible	 to	 represent	 them	
alongside other costs. 

The costs are structured into five broad categories, which are 
productivity costs, health and rehabilitation cost, admin and legal costs, 
compensation	 and	 non-financial	 human	 costs.	Non-financial	 costs	 are	
based on the value that individuals would be willing to pay for the reduced 
risk of death or to avoid reductions in quality of life resulted from injury. 
It is, therefore, a measure of the economic value that people place on risk 
reduction	is	over	and	above	any	direct	financial	costs	that	they	incur.
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Since	‘Costs	to	Britain’	aim	to	reflect	the	costs	of	workplace	illness	
and injury occurring today arising from current working conditions, they do 
not include costs of ill health cases occurring in the current year caused by 
historic working conditions. In particular, this excludes fatal occupational 
illness cases (such as cancer) since, by and large; these cases will result 
from past working conditions. 

Australian Accident Cost Model

Similar to Singapore, Australian accident cost model only measures 
human cost and does not take into account the cost of property damage 
or human pain and suffering. Work-related injuries, illnesses and deaths 
impose costs on employers, workers and the community. These include both 
direct costs and indirect costs. Direct costs include items such as workers’ 
compensation premiums paid by employers or payments to injured or 
incapacitated workers from workers’ compensation jurisdictions. Indirect 
costs include items such as lost productivity, loss of current and future 
earnings, lost potential output and the cost of providing social welfare 
programs for injured or incapacitated workers. The level of costs borne 
by each economic agent varies with the severity of the injury or disease. 
While measures of direct costs are understandable and reasonably simple to 
measure, these costs cover only a fraction of the total cost of work-related 
injury and disease.

The methodology used was similar to Singapore model. It adopted an 
“ex-post” approach, measuring costs for a case after it had occurred. Under 
this methodology, workers’ compensation premiums paid by employers are 
not considered as a cost to employers, rather the distribution of payments 
to injured workers from money received from workers’ compensation 
premiums are considered as a transfer cost to society. 

An incidence approach also provides a proxy for the on-going cost of 
cases from previous reference years. The incidence approach assesses the 
number of people entering the compensation (or medical) systems during 
a particular year as a result of work-related incident or illness and the costs 
(both current and expected future costs) associated with those cases. Since 
only new cases are measured under the incidence approach, the estimation 
of the total costs and the expected future cost of new cases over the lifetime 
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of a case is used to proxy the cost in the reference year of cases that were 
already in the system at the start of the current reference year.

Malaysian Accident Cost Model

In Malaysia, the Department of Occupational Safety and Health 
(DOSH) developed the OSH Calculator to assist employer estimate 
accident costs and also to increase employer’s awareness of the costs of the 
workplace. In this model, the DOSH determines the cost of work-related 
injuries and ill health that will be borne by employer, employee and the 
stakeholder. In constructing the model for estimating the total cost of an 
industrial	accident,	DOSH	takes	into	account	all	parameters	that	reflect	the	
possible costs imposed by accident. They start by presenting the general 
structure of the model in which the total cost of an industrial accident is 
the sum of its direct costs, indirect costs, payment and immeasurable costs. 
The	parameters	that	reflect	the	direct	costs	are	the	damage	cost,	medical	
cost,	fine	and	insurance.	The	indirect	costs	are	capacity	lost,	schedule	cost,	
recruit cost and work time losses.

Immeasurable costs are the damage done to the company’s reputation 
that may result in customers turn to competitive suppliers, and morale cost 
is	defined	as	the	impact	on	the	morale	of	the	workers.	An	accident	may	
hurt the workers’ morale and motivation, causing absence from work, 
tardiness and a higher rate of worker substitution. Moreover, workers may 
demand salary increases for endangerment in the work place. Since this 
is a psychological and an emotional cost, the numerical estimation of this 
damage is currently not measurable.

All of these models are used only to estimate the accident cost. The 
safety items costs required at the pre-construction stage are not covered in 
that research. Moreover, the limitation of those economic models does not 
include the costs incurred by employers for compliance with work health 
and safety regulations and prevention activities.

This	study	is	an	attempt	to	fill	the	gap	in	existing	safety	cost	models.	
Therefore, based on the input gathered from the existing models, the 
development of safety and health cost framework for the construction of 
rail infrastructure projects will be established. It will cover all of the safety 
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costs involved, from the pre-construction stage to the construction stage. All 
of the costs incurred will be taken into consideration to enable the relevant 
stakeholders to identify and prioritize potential levers to reduce the cost of 
poor health and safety practices by using a more strategic approach.

Table 2: The Safety Cost Models from Different Countries

VARIABLES SAFETY COST ITEMS

Singapore 
Accident Cost 

Model
(WSHI, 2013)

British Accident Cost 
Model

(HSE, 2013)

Australian 
Accident Cost 

Model
(Australian Safety 
and Compensation 

Council, 2009)

Malaysian Accident Cost 
Model 

(OSH  Calculator)
(DOSH, 2015)

Cost Bearer/
Cost Incurred

Employers

Staff Turnover 
Costs
Training costs
Loss of Output
Insurance 
Premiums
Legal costs

Money outflows
Medical cost 
National insurance 
Work reorganisation 
Recruitment and induction 
costs for replacement staff 
Insurance premiums 
Proportion of corporate 
private health insurance 
premiums attributable to work 
related illness/injury 
Administration of insurance 
and compensation claims 
Investigation/prosecution-
internal costs +  legal costs 
Fines paid 

Overtime payments 
Employer excess 
payments
Sick leave
Staff turnover
Medical
Legal 
Fines and penalties 
Investigation costs

Direct Cost (Damage)
Machines damage
Material damage
Equipment damage
Cleaning 
Recovery

Direct Cost (Medical)
Evacuation to hospital
Treatment at site
Hospitalisation
Medical equipment bought

Direct Cost
Fine
Insurance
Search and rescue

Indirect Cost
Capacity lost because of 
accident
Schedule
Recruiting
Work time to investigate
Effect on work progress 
Management
External investigation
Accident report submitted
Payment

Immeasurable cost 
Company’s reputation
Workers’ morale
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Cost Bearer/
Cost Incurred

Workers

Net loss of 
future earnings 
(future 
earnings less 
compensations)
Additional costs 
of medical
Treatments
Rehabilitation 
costs

Money outflows
Loss of gross family earnings 
(-)
Out of pocket funeral, travel, 
prescription, home expenses 
(-)
Proportion of individual 
private health insurance 
premiums attributable to 
work-related illness/injury (-)
Administration of insurance, 
compensation and benefit 
claims (-)
Insurance company profit 
margin costs on other 
insurance products (-)

Money inflows
Medical cost (+)
State benefit receipts (+)
Income tax and National 
Insurance saving reduction 
(+)

Loss of income
Private insurance
Legal cost 
Travelling
Medical 
Career costs

Administrative costs
Hospital admission costs
Health CARE costs
Costs of spouses work to 
take care
Rehabilitation costs
Reduce in income costs
Temporary stop working/
no pay
Immediate loss of earnings
Finding a new occupation 
costs
Loss of future earnings
Permanent afflictions
Early retirement cost

Cost Bearer/
Cost Incurred

Community/
Government/
Society

Social payouts
Investigation/
inspection costs
Fatal loss of 
human capital
Medical subsidy

Money outflows
Medical reimbursements (-)
State benefit payments 
(-)
Income tax and National 
Insurance reduction (-)
Loss of profit on economic 
output individual absent from 
workforce (-)
Treatment and rehabilitation 
costs (-)
Administration of claims (-)
Investigation/Prosecution 
costs (-)

Money inflows
Treatment and rehabilitation 
of private insurance claims 
(+)
Fines received (+)

Compensation or 
welfare (due to 
no job)
Tax losses
Medical 
Compensations
Legal cost
Claim investigation 
cost
Travel 
compensation
Career payments

NA

Methodology Cost-of-illness 
estimates
Incidence 
method
Prevalence 
method

Costs to Britain Model 
(‘the cost model’)

Incidence method
Lifetime cost 
approach
‘Ex-post approach’

NA

Types of Sector All types of work 
that are related 
to injuries 

All types of work that are 
related to injuries

All types of work 
that are related to 
injuries

Construction industry
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Implementation 
(Project Phase)

All phases All phases All phases Construction phase

Limitation Not included the 
cost of property 
damage and 
human pain and 
suffering

Not included the costs of ill 
health cases occurring in 
the current year caused by 
historic working conditions

Excludes fatal occupational 
illness cases (such as 
cancer), which these cases 
will result from past working 
conditions

Not included the 
cost of employees 
injury (such 
as damage to 
property and loss of 
company image)

Not included the 
costs incurred 
by employers 
for compliance 
with work h&s 
regulations and 
prevention activities

Not specific

A Proposed Initial Framework of Safety and Health Cost for 
Rail Infrastructure Projects in Malaysia

Figure 1 represents the proposed conceptual framework of safety and 
health cost for the construction of rail infrastructure projects. This proposed 
conceptual framework is developed based on the models adopted from 
various countries (the United Kingdom, Australia, Singapore and Malaysia). 
Three main approaches that have emerged for dealing with safety cost 
components are referred as the direct cost, indirect cost and extraordinary 
cost. The direct accident costs are typically the costs covered by SOCSO 
and insurance company. These costs are usually insurable, and they are quite 
easy to calculate. Indirect costs are the consequences of an accident that can 
be	costly.	They	are	more	difficult	to	calculate	and	tend	not	to	be	insured.	
The extraordinary cost includes all losses caused by events that cannot be 
prevented by the technical or human resources available in construction 
works, or totally unavoidable, such as natural disasters. However, there are 
limited studies on extraordinary cost addressed for the construction industry.  
Although	this	cost	rarely	happens,	the	allocation	for	this	item	is	significant	
as	it	may	contribute	to	vast	financial	losses	to	contractors.	

The costs for this framework were borne by the employer, employee 
and government/society. All of these costs have different types of safety 
components involved in different phases of construction. These cost 
components	will	be	specified	according	to	the	safety	requirements	for	the	
construction of rail infrastructure projects, which differs from building 
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construction, where they specify the safety requirements for workers, public 
and requirements from authorities. From that, the safety and health cost 
framework will be developed for the purpose of assisting clients to abide by 
the full compliance of safety and health cost elements in a tender document.

Figure 1: Safety & Health Cost Conceptual Framework

CONCLUSION

The research presented in this paper is initially and part of an ongoing PhD 
research at the Faculty of Architecture, Planning and Surveying, UiTM. 
This paper anticipates reviewing, synthesizing and developing a framework 
of safety and health cost for rail infrastructure projects in Malaysia based 
on the various models of safety cost from the UK, Australia, Singapore 
and Malaysia. It also intends to identify the direction and the usefulness 
of safety and health cost framework to be practiced for rail infrastructure 
projects in Malaysia. Most of the models are applied for general types of 
the sector related to injuries. In Malaysia, the existing model only covers 
the estimated accident cost during construction. The safety items costs 
required at the pre-construction stage are not covered by those models. 
Moreover, the limitation of those safety cost models does not include the 
costs incurred by employers for compliance with work health and safety 
regulations and prevention activities. As a result, the study found gaps 
through the listed weakness; therefore, it is vital to develop a framework 
that will cover all of the safety costs involved, from the pre-construction 
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stage to the construction stage. All of the costs incurred will be taken into 
consideration to enable the relevant stakeholders to identify and prioritize 
potential levers to reduce the cost of poor health and safety practices by 
using a more strategic approach.
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ABSTRACT

Optimal locations for public parks are significant issues in a town planning. 
The current distribution of public park in Kota Bharu, not reflect their 
current population densities. Therefore, Kota Bharu Municipal Council 
(MPKB) administration area was selected as the study area where the land 
suitability model was applied to determine the suitable area for public parks. 
This study was carried out using an Analytical Hierarchy Process (AHP) as 
a multi-criteria evaluation approach by integrating it with the Geographic 
Information System (GIS). The IDRISI GIS package was used to calculate 
the weights based on four alternative scenarios; (a) population density, (b) 
existing public parks, (c) industrial area and, (d) land availability. Based 
on the findings made in this research, suitable locations for future public 
park development is highly helpful in the future land use planning in Kota 
Bharu, Kelantan.
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INTRODUCTION

In many countries, public parks and open spaces are nowadays regarded as 
an integral part of land use planning decisions. The provision of the public 
open space has to be planned and realised together with the planning of other 
urban functions like housing, transport, infrastructure, etc. However, there is 
no general agreement on the desirable planning criteria as to how much open 
space is needed, where open space should be located or how it should be 
used (Maruani & Cohen, 2007). Rusli and Ludin (2010) mentions the current 
layout of the public park and open space in most areas tends to be the result 
of opportunistic provision, rather than a planned approach and will often not 
reflect	current	population	densities	nor	provide	an	equitable	distribution	of	
facilities. Within the context of urban planning, the provision of open spaces 
issue is associated with the requirement mentioned in any proposal plan or 
development plan. The current practice shows that the Federal Department 
of Town and Country Planning (JPBD) has set a policy of 10 percent for 
open spaces for each development application (JPBD, 2000). In general, 
however, the 10 percent policy is merely a base reference only.

Referring the current situation in Kota Bharu, Kelantan, JPBD Negeri 
Kelantan (2010) have highlighted inadequate provision of their public parks 
and open spaces.The report also addresses the issue of the loss of open 
spaces to give way to other developments apparently occurs in the main city 
center of Kelantan. It has been suggested that there is much to be desired 
of the quality of these spaces as the developers’ notion of the parks often 
means	‘leftover	spaces’	and	not	based	on	scientific	analysis	thus,	attention	
to problems of public parks provision is necessary (Qelichi M. et al., 2012).
Therefore, the main objective of this paper is to balance the loss of these 
spaces by creating a replacement in the form of a public park in Kota Bharu 
Municipal Council (MPKB) administration area by suggesting the most 
optimal and suitable area for thefuture public park based on an integrated 
GIS multi-criteria evaluation technique.

LITERATURE REVIEW

A park is an open space, area of natural, semi-natural, or planted space 
set aside for human enjoyment and recreation or the protection of wildlife 
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or natural habitats. According to (JPBD, 2000), park and open space are 
specifically	for	public	use	or	benefit.	Under	the	Town	and	Regional	Planning	
Act	(Amendment)	1995	(A933),	open	space	is	defined	as	any	land	either	
gated or not, which had been expressly and comprehensively reserved or a 
part	of	it.	Generally	to	be	used	as	gardens,	children	playground,	playfield,	
sports ground, botanical garden, landscaped and planned area and as well 
as public parks.  In general, it refers to land or space allocated as an area 
for relaxation, picnic, and recreation. In this paper, the terms open spaceand 
public park were used interchangeably and presumed to be synonymous.
JPBD (2000) presents the hierarchy and characteristic (size and catchment 
area)	of	open	space	which	can	be	classified	as	a	national	park,	 regional	
park,	town	park/urban	park,	local	park,	neighborhood	park,	playing	field	
and	playlot.	Maruani	and	Amit-Cohen	(2007)	classified	parks	into	two	broad	
categories, such as the conservation of natural values and the provision of 
recreation, services to society.

According to Qelichi M. et al. (2012), a public park is an essential 
element in a city that serves as an outdoor recreational place which attracts 
the	community	to	pass	their	leisure	time,	enjoy	aesthetic	and	the	benefits	
of nature (Kong et al., 2007; Carr, 1992). Lawal et al. (2011)point out the 
importance of public park in generating the economic and social values as 
well as promoting a healthy lifestyle for the local community. This open 
spaces can provide a favorable environment for rearing children, developing 
social integration, keeping tranquility; they are also considered as an 
indicator of improving the life space quality and social development (Sarvar, 
R. et al., 2012; & Chiesura, 2004). Public parks are important components 
of urban environments, and they can improve and ameliorate microclimates, 
reduce air pollution, and alleviate heat island effects (Carr, 1992).Thus, it 
can be said that a public park asis an important non-renewable component of 
urban landscape planning with enriched environmental, skeletal, social and 
cultural dimension. Undoubtedly, public parks and open spacesplay social, 
economic and ecological roles the urban environment which contribute to 
sustainable urban environments (Dudek, 2000; & Hagla, 2008; Sarvar, R. 
et al., 2012). The necessity to develop new urban applications, essential 
to meet the ever-increasing needs of citizens, gradually has decreased the 
share of open spaces in the cities which in turn is followed by the limited 
urban population’s accessibility to nature (JPBD, 2000; Sarvar, R. et al., 
2012). Developers should provide 10 percent of open space and recreational 
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areas for all types of residential, commercial, industrial, mixed-use, tourism 
and institutional development with a minimum requirement of 0.2 hectares 
(JPBD, 2000).

Kovacs (2005), highlights the responsibility of city parks and 
recreation departments for deciding the amount, the number and the size 
of parks within the area of a city. As Kovacs argues: “The city planner 
supposedly	try	to	find	the	size,	number	and	the	amount	of	land	for	parks	in	
the	city	to	maximise	the	overall	net	benefits	to	the	public”	(Kovacs,	2005).	
Qelichi M. et al. (2012) suggest that the aspects such as “amount of public 
open space per inhabitant” are often mentioned as important factors to 
make the city livable, pleasant and attractive for its citizen’s. This view is 
supported by Lawal, Matori, and Balogun (2011), who writes that planning 
for open space is all about evaluating the demand, both the actual or present 
demand and the future demand; about assessing the land capability to meet 
those needs; and about utilising the resources which are available wisely. 

The Federal Department of Town and Country Planning, Peninsular 
Malaysia has produced a planning standard guideline to supervise the 
implementation of the open space policy in Malaysia.Town and Country 
Planning legislation governs the requirement and provision of open spaces 
as an integral part of all new developments. One of the measures is to 
provide adequate public open spaces through adopting the standard of two 
hectares per a 1,000 urban population by the year 2020. This vision can be 
seen as the Government attempt to ensure the sustainability of open spaces 
in Malaysia. This standard is also contained in Murni.net indicators for 
assessing a sustainable city. According to Rusli and Ludin (2010), the policy 
also calls for open spaces to be gazetted, for environmentally sensitive areas 
to be protected, for their development to be monitored, and for open spaces 
to be established as buffer zones to limit urban development. 

However, there is also much to be desired of the quality of these spaces 
as the developers ‘notion of open spaces often means ‘leftover spaces.’ 
Sometimes the provision of open spaces is mere to meet the approval 
requirements set by state governments and local authorities.In a densely 
populated	urban	center,	where	high	land	costs	make	it	difficult	to	create	
new open spaces, the quality of our existing open spaces and the smaller 
scale urban parks could play a vital role in alleviating urban stress. It is our 
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responsibility	to	recover,	replace,	retrofit,	and	further	enhance	these	spaces	
so that they remain relevant to our modern daily life. Chandio, Matori, 
Lawal, and Sabri (2011) points out that less attention is paid to protect 
the public parks and their sustainability. Without careful urban land use 
planning,	the	public	park	and	open	spaces	will	be	filled	with	residential	and	
commercial buildings to cater for rapid development growth. 

Therefore, there is a need for proper open space planning to ensure 
that the provisions of open spaces are adequately for current and future 
generations. Through balancing the loss of these spaces by suggesting 
the most optimal and suitable area locate future public park based on an 
integrated Geographic Information System (GIS) multi-criteria evaluation 
technique (MCE) and Analytic Hierarchy Process (AHP). Bruce (2001) 
concludes that GIS is a computer-based technology and methodology for 
collecting, managing, analysing, modeling, and presenting geographic 
information for a broad range of applications. GIS tools were used in 
creating different datasets of the study area, and the set of criteria generated 
were integrated into the multi-criteria evaluation (Lawal et al., 2011). The 
integration of the GIS with AHP combines decision support methodology 
with powerful visualisation and mapping capabilities which in turn facilitates 
the creation of land use suitability map. Pair-wise comparison method of 
AHP was used to evaluate the criterions obtained, and weightings were 
assigned and calculated. The results of the weightings obtained from this 
approach	finally	identified	the	most	suitable	sites	to	locate	the	proposed	
future	public	park.	Based	on	the	analysis	and	findings	made	in	this	research,	
determining appropriate locations using the land suitability model for future 
public park development is highly helpful. It can be useful in the planning 
of the public facilities and sustainable land use planning in Kota Bharu 
Municipal Council (MPKB) administration area.

METHODOLOGY

In this research, the evaluation of the required criteria for the location 
of parks was an attempt to create maps and data layers for each of the criteria 
in the GIS. Based on the issue and problem that were discussed previously, 
the objectives to be achieved in this study are (i) mapping the existing open 
space area, (ii) determine the adequate open space through adopting the 
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standard of two hectares per 1,000 urban population suitable land, and (iii) 
determine the most optimal and suitable site to locate the public park based 
on an integrated GIS multi-criteria evaluation technique and AHP (Figure 1).

 (Source: Author)

Figure 1: Conceptual Diagram 

The GIS plays a vital role in planning for many decades of land-use 
suitability mapping and modeling (Malczewski, 2004 & Malczewski, 
2006). Then for modeling, each data layer was assigned a weight based 
on the AHP model. AHP generates a weight for each evaluation criterion 
according to the decision maker’s pairwise comparisons of the criteria. The 
AHP, introduced by Saaty (2007), is a useful tool for dealing with complex 
decision making and may aid the decision maker to set priorities and make 
the best decision. Maps with the overlay method were combined and using 
the multi-criteria decision-making techniques, the best place for parks in 
the case study area was proposed (Aragonés-Beltrán, Chaparro-González, 
Pastor-Ferrando & Pla-Rubio, 2014). The AHP is a systematic method to 
guide decision-makers in making decisions to solve the problems based on 
priorities	(Miller	et	al.,	1998).	This	paper	addresses	a	scientific	approach	to	
determine suitable land for healthy urban development. This method will 
help in the revision of policy and preparation of development plans in the 
study area and for other cities as well.

Data Output

Digital Map & Attribute Data
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Pastor-Ferrando & Pla-Rubio, 2014). The AHP is a systematic method to 
guide decision-makers in making decisions to solve the problems based on 
priorities	(Miller	et	al.,	1998).	This	paper	addresses	a	scientific	approach	to	
determine suitable land for healthy urban development. This method will 
help in the revision of policy and preparation of development plans in the 
study area and for other cities as well.

Data Output

Digital Map & Attribute Data

Study Area

The study area is the administrative unit of Kota Bharu Municipal 
Council (MPKB), Kelantan as exhibited in Figure 2. It is located in the 
North Kelantan region between latitude 6º 01 ‘N and 6º 13’ N and longitude 
102º 13 ‘N and 102º 20’ T. The study area comprising 10 districts namely 
Badang, Banggu, Kemumin, Kota, Kota Bharu, Kubang Kerian, Limbat, 
Panji, Pendek and Sering with a total area of   21,830.21 hectares. The vicinity 
of MPKB is a strategic place of development for Kelantan state with the 
study	area	as	 its	center	of	administration,	 trade,	and	finance.	Pengkalan	
Chepa acts as an industrial center and Kubang Kerian as institution center. 
The concentration population pattern is one of the reasons for selecting 
MPKB as the study area. According to JPBD Negeri Kelantan (2010), a high 
population growth due to high migration rates has resulted in an increase 
the demand for housing and open space. The study area is a catalyst and 
key components for the development in Kelantan with the highest density 
of population concentration compared to other areas. The Kota Bharu Local 
Plan 2020 (JPBD Negeri Kelantan, 2010) have highlighted inadequate 
provision of open spaces in MPKB administrative area.

(Source: Author)

Figure 2: The Study Area, MPKB Administrative Area
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The results of a study conducted by JPBD Negeri Kelantan found 
the total of existing open space in 2010 was 140,262 hectares compared to 
a population of 336,200 people, as shown in Table 1. Based on the target 
needs of open space, 2 hectares to 1000 population (0.002 hectares per 
population), the existing open spaces provided in the study area are just 
21 percent. Based on population, the total amount of open space needed is 
an area of   672.4 ha. This shows the inadequacy of open space of   532.138 
hectares in 2010 due to the current small scale open spaces which are not 
subject to the requirements of standards and scattered housing development 
in MPKB administrative area (JPBD Negeri Kelantan, 2010).

Table 1: Open Space Provision based on the Number of Residents in 
the Study Area in the Year 2010

District in MPKB 
administrative area

Population 
in The year 

2010

Open 
Spaces 
Needed

Existing Open 
Spaces

Inadequacy 
of Open 
Spaces

Hectare
Badang 32,370 64.74 1.846 62.894
Banggu 20,260 40.52 0 40.52
Kemumin 38,010 76.02 85.046 -9.026
Kota 21,450 42.9 0.561 42.339
Kota Bharu 34,970 69.94 20.429 49.511
Kubang Kerian 56,430 112.86 2.751 110.109
Limbat 18,870 37.74 18.597 19.143
Panji 75,300 150.6 9.631 140.969
Pendek 17,990 35.98 0.899 35.081
Sering 20,550 41.1 0.502 40.598
Total 336,200 672.4 140.262 532.138

(Source: Author)

The complexity of the development issues and the increase in 
population are seemingly the fundamental problems that contribute to the 
sustainable environmental matters in the study area. Based on a scenario of 
moderate population growth projections, the study area is expected to have 
a total population of 394,330 people in 2020. Accordingly, the population 
needs to open spaces will also increase in 2015 and 2020. Due to the entire 
population in 2015 was 359,880 people the needs to open space is   719.76 
hectares	and	specifically	in	additional	of	47.36	hectares	in	2015	and	68.9	
hectares in 2020 (Table 2).
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Table 2: The Need for Open Spaces

Year Total population
The need 
for Open 

Space (ha)

Additional 
population

Additional 
open space 
needed (ha)

2015 359, 880 719.76 23,680 47.36
2020 394, 330 788.66 34,450 68.9

(Source: Author)

The study area is also chosen as it is the capital city of Kelantan which 
still has the abundance of undeveloped land to be developed as public 
parks compared to the other main cities in Malaysia. It is believed that the 
presence	of	 sufficient	 public	 parks	 and	open	 space	 areas	with	 adequate	
accessibility in the city contributes to the happiness of the citizens towards 
a sustainable quality of life.

Data Collection and GIS Data Base Development

The spatial and non-spatial data was collected from the Department 
of Town Planning, MPKB. Getting data through formal requests was 
easy. There were some limitations, e.g., time constraint and sensitive area 
information. The base map of MPKB administration area was scanned, and 
geo-referencing	was	fixed	to	change	it	into	earth	coordinates,	then	it	was	
digitised in ArcGIS 9.2 software to develop the data layers.

Development and Computation of the Pairwise Comparison 
matrix

Although the results of the literature review show that there are many 
other factors to be taken into account in determining the suitability of an area 
for public park development, the limitations of the study led to only four 
factors be considered in this study (Table 3). The IDRISI GIS package was 
used to calculate the weights based on four alternative scenarios. Computed 
composite weights were inserted into the spatial analysis function of the 
GIS and produced four scenarios of suitability maps, i.e.: (a) population 
density, (b) existing public parks, (c) industrial area and, (d) land availability.
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Matrixes of pairwise comparisons were created by the experts on 
condition	 that	 judgments	were	 evaluated	 to	find	 suitable	 alternatives	 to	
estimate associated absolute numbers from 1 to 9, the major scales of the 
AHP (Saaty, 2007) exhibited in Table 4. Four alternative scenarios were 
produced by using the AHP in the proper site selection of public parks.

Table 3: The Scenario of Suitability Maps

Scenarios Parametres
Social Population Density

(kernel density estimation)
High
Medium
Low

Accessibility Major roads < 1000 metres
Local roads > 1000 metres

Land use
Existing parks

< 1000 metres
> 1000 metres                                                          

Industrial area Heavy < 500 meters
Medium < 250 metres
Light < 50 metres

Land Availability Vacant land (including abandoned agriculture, water bodies)

(Source: Edited from JPBD, 2000)

Table 4: AHP Scale of Relative Importance

Intensity 
of relative 

importance

Definition Explanation

1 Equal importance Two activities combine equally to the 
objective.

3 Moderate importance 
of one over another

Experience and judgment slightly favor 
one activity over another.

5 Essential or strong 
importance

Experience and judgment strongly favor 
one activity over another.

7 D e m o n s t r a t e d 
importance

An activity is strongly favored and its 
dominance is shown in practice.

9 Extreme importance The evidence favoring one activity over 
another is of the highest possible order 
of affirmation.

2, 4, 6, and 8 Intermediate values 
b e t w e e n  t h e  t w o 
adjacent judgments

When compromise is needed.

(Source: Saaty, 2007)
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Table 3 exhibits the criteria and sub-criteria, considered in the land 
suitability analysis to create four scenarios by using the ArcGIS 9.2 spatial 
analysis tool. The weights of factors and parameters were successfully 
calculated quickly for land suitability with the Idrisi Kilimanjaro software 
keeping in view the consistency ratio (CR) (Figure 3).  If the CR was 
satisfactory, it did not exceed the desired range, i.e., >0.10. If the CR value 
was in an undesirable range, the obtained judgment matrix needed to be 
reviewed till these values improved were satisfactory. Later on, to compute 
the composite weights, literature stated two procedures for multi-criteria 
evaluation: the concordance discordance analysis and the weighted linear 
combination. The function of a Weighted Linear Combination (WLC) 
procedure where each factor and parameter (Vi) are multiplied by the 
weight of the suitability parameters (Wi) to get composite weights. WLC is 
a straight forward linear method calculating composite weights. Similarly, 
the results of composite weights based on alternatives (scenarios) are used 
in a weighted sum spatial analysis function. This function multiplies and 
sums up the layers to produce scenario suitability maps for parks by the 
following formula: 

Where:  relative importance or weight of factors/parameters = relative 
weight of parameters and = total number of parameters related to the study.

GIS-based Land Suitability Analysis

The land suitability analysis was performed in the raster format. The 
raster data model is the more suitable technique because the structure of 
raster data is grid cell based, which can easily delineate suitable sites. Raster 
data facilitates the user in carrying out a weighted overlay on many layers. 
Suitability maps were created under a raster GIS environment, based on 
various scenarios. The suitability for each land use was analysed in ArcGIS 
9.2 to locate suitable areas for parks.
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RESULTS AND DISCUSSION

The AHP method is used to evaluate the weight of each factor and sub-
criteria (parameters). The AHP and the GIS are integrated to assess suitable 
land for public parks in the study area for the year 2015 and the year 2020 
(Figure 3 and Figure 4). All four scenarios were combined to determine 
potential land. As stated in Figure 3(a) 0.9%; of the area was ranked 
by a suitability value 6, 11.5 % with a suitability value 5, 30.6% with a 
suitability value 4 and 54.7% with a suitability value 3. The total population 
projection for the year 2015 is 359,880 people and the estimation of the 
need to open space and recreation in that year is 719.76 hectares. Priority 
has been given to areas with the highest suitability value and in regards 
to land availability shown in Figure 3(b), to the proposed new public park 
with 47.36 hectares in Figure 3(d).

Figure 3: (a) Weighted Overlay (Determine Potential Land), (b) Land 
Availability, (c) Intersect of Land Suitability and Land Availability, and 

(d) Land Suitability for New Public Park in 2015
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Figure 4: (a) Weighted Overlay (Determine Potential Land), (b) Land 
Availability, (c) Intersect of Land Suitability and Land Availability, and 

(d) Land Suitability for New Public Park in 2020

The weighted overlay of all criteria including the distance to the 
proposed new public park in 2015 produced the suitability map for the year 
2020 in Figure 4(a). The total area 0.26% ranked by a suitability value 6, 
1.1% ranked by a suitability value 5, 47.8% ranked by a suitability value 4 
and 36.6% ranked by a suitability value 3. The total population projection 
for the year 2020 is 394, 330 people and the estimation of the need to open 
space and recreation in that year is 788.66 hectares. Priority has been given 
to areas with the highest suitability value and in regards to land availability 
shown in Figure 4(b), to the proposed new public park with 47.36 hectares 
(Figure 4(d). 
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CONCLUSION

This study has focused the use of integrated AHP with GIS to determine 
the suitability of the land for parks in the MPKB administrative area. The 
GIS-based AHP as MCE in the land suitability analysis approach can be 
useful to identify suitable land in urban development. Planning standards of 
optimal locations are not the only important consideration in the planning 
process, but also sustainable distances from facilities to people should also 
be considered. Therefore, this study presented the advantages of integrated 
GIS-based land suitability analysis and a solution for such complicated 
decisions. It can also provide valuable guidance for future land use changes 
and cost effective solutions in the cities.

Finding an optimal and proper location for various urban uses and 
urban service rendering centers will decrease costs, on the one hand, and 
will	increase	the	quality	of	services	and	hence,	the	efficiency	rate.	Among	
other things, the urban parks, as the most open and public spaces of cities, 
play	 significant	 roles	 in	 improving	 the	 social,	 cultural,	 economic	 and	
environmental conditions of the urban areas. Such spaces have grabbed 
more attention in parallel with the growth of an area and the population of 
the urban regions in various countries; hence, various strategies have been 
invented and used to locate and distribute them appropriately throughout 
the urban environments.
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 ABSTRACT

Snatch theft has become a serious issue in Malaysia especially in cities. 
It tends to happen in cities because there is a possibility to commit it and 
both crime and urban are often associated with each other. The aim of this 
paper is to identify the street pattern in urban area that influence the snatch 
theft activities. The street pattern is identified by using the Geographic 
Information System (GIS) to determine and analyse the area with high 
snatch theft cases. It was found that the area with high number of reported 
snatch theft cases possessed a fragmented parallel street pattern.

Keywords: crime, CPTED, hotspot, snatch theft, street pattern 
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INTRODUCTION

Urban and crime are such condition that cannot be separated. Most of the 
time, crime usually happen in urban area because of the physical setting and 
user behaviour (Block & Block, 1995) which could attend crime activities 
and also the population in urban area has the higher amount compare to 
sub-urban area (Levitt, 1999). It shows that the opportunity to commit crime 
is possible since urban and crime are associated with each other. This is 
also supported by Cozens (2008) that every potential threat to the long term 
health, endurance, personal safety and security of both built environment and 
its citizens must be consider in order to develop a sustainable city (Cozens, 
2008).  This is related with their needs in order to survive in urban area.  

Snatch theft events are getting worst since some of this crime 
occurrence include fatalities (Yew, 2012). This problem has given a huge 
impact to the society and creates sense of anxiety, fear and panic which 
jeopardize the safety of people. Especially, there are snatch theft incidents 
in Malaysia that has been reported in the news and went viral when some 
video recordings are uploaded in the cyberspace by witnesses. This incident 
developed sense of fear among the urban societies especially the pedestrians 
(Lakshiny, 2016). The existence of crime within an urban area are making 
the citizens’ quality of life deteriorated. Colquhoun (2004) stated that it 
is important to get the built environment design right (Colquhoun, 2004) 
since good environment design has a vital conduct on the quality of life.

Malaysia also is facing the same problem regarding snatch theft 
issues. Malaysia is one of the countries that is having rapid urbanisation 
and the rate of crimes are worsening as well which become some of the 
challenges faced by the citizens. Snatch theft in Malaysia by the period 
of six years that is from the year of 2010 until the year of 2015, the crime 
rates	has	been	fluctuating.	Refer	to	the	Table	1,	it	explains	the	condition	of	
snatch theft cases in 14 states in Malaysia. Among the 14 states, it is found 
that there are four major cities with high number reported cases of snatch 
theft which are in Selangor, Kuala Lumpur, Penang and Johor with 4,687 
cases, 5,553 cases, 1,953 cases, and Johor with 298 cases respectively 
(PDRM, 2016a). These cities are known as the major cities in Malaysia. 
Cities are becoming more attractive towards people from rural areas due 
to its economic and job opportunities. Therefore, crime prevention and 
common crimes of opportunities such as snatches should be address and 
target in urban planning.
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Table 1. Snatch Theft Crime Data in Malaysia in 2010 to 2015

STATE/ YEAR 2010 2011 2012 2013 2014 2015 Total 
by 

state

Perlis 58 52 38 25 26 16 215

Kedah 412 286 234 158 102 101 1293

Penang 835 197 280 165 245 231 1953

Perak 252 167 143 152 133 73 920

Kelantan 295 168 116 64 76 63 782

Terengganu 56 63 56 28 22 21 246

Pahang 101 66 79 43 72 43 404

Kuala Lumpur 1901 951 385 214 632 604 4687

Selangor 1247 799 726 985 846 950 5553

Melaka 122 117 27 12 5 2 285

N. Sembilan 55 25 10 6 22 18 136

Johor 84 76 38 28 39 33 298

Sabah 99 60 98 57 68 99 481

Sarawak 344 293 263 184 143 108 1335

Total by year 5861 3320 2493 2121 2431 2362 18588
(Source:  Polis Diraja Malaysia (PDRM), 2016)

The government are aware of this issue and is putting great effort in 
reducing crime through the National Key Result Areas (NKRA) that has 
been established in the Government Transformation Programme (GTP) 
(Jabatan Penerangan Malaysia, 2009). NKRA has been announced by the 
Prime Minister in July 2009 where one of the criteria includes the efforts in 
reducing crime. Other government-related agencies such as Home Affairs 
Ministry and Polis Diraja Malaysia (PDRM) also has made their top priority 
to reduce crime, which is through Crime Prevention through Environment 
Design (CPTED). This seems that CPTED and its awareness amongst 
the professionals of built environment has been taken into account since 
it is crucial to reduce crime rates especially within urban area because it 
can	influence	the	residents’	perception	on	safety	and	fear	towards	crime.	
CPTED is disputed as a planning device that is favourable for assisting 
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in the creation of more competent, sustainable and liveable urban design 
(Cozens, 2008). It is becoming increasingly more important for getting the 
building designs and the environment right, as the interest in CPTED is 
growing (Colquhoun, 2004). The existence of crime within an urban area 
are making the citizens’ quality of life deteriorated. 

Therefore, it is essential especially for the architects, planners and 
other	related	fields	involved	to	understand	the	importance	of	addressing	the	
issues (Colquhoun, 2004). There are many factors contributed to the crime 
activities	such	as	unemployment	rate	and	economy	inflation	(Sidhu	Singh,	
2005). The current research is to study on environmental criminology which 
concentrate towards the reasons of the crime occur and grow. Wide range of 
variables	of	the	influencing	factors	has	been	identified.	The	variables	may	
include the poverty level (Howsen & Jarrell, 1987) and design physical 
(Clontz, 1997) uncommonly situated in hectic, multipurpose, urban 
areas, have high risk of being the target locations for theft and robbery. In 
Malaysia, crime index is divided into two categories which are violent crime 
and property crime. Violent crime consists of murder, rape, armed group 
robbery, unarmed group robbery, armed robbery, unarmed robbery, and 
injury while as for property crime, it consists of theft, car theft, motorcycle 
theft, van/lorry/heavy machine theft, snatch theft, and house break-in and 
theft. The crime index rate, especially snatch theft, are worsening in the 
recent few years. The incident can be being viral through news, in the 
daily newspaper articles, and also being uploaded into the social media 
and Internet streaming. Even though from the statistical data snatch theft 
cases	are	fluctuating	every	year,	but	the	public’s	fear	is	increasing	as	stated	
by Tan Sri Lam Thye the Malaysia Crime Prevention Foundation (MCPF) 
vice chairman (The Star, 2016).

LITERATURE REVIEW

Crime has been the major problems faced by not only Malaysia but also 
the majority of the countries all over the world. In most of the developing 
countries, urban areas are always becoming the main target for the crime 
offenders. Criminal acts are closely related with behaviour in an incident. 
Crime incidents can be categorised into two types which are index crimes 
and non-index crime (PDRM, 2016b). Index crimes usually being reported 
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and considered to have ample importance an evidence towards the crime 
level, for instance the break-ins of the house while for non-index crimes 
involve	 crimes	 such	 as	 scam	 cases,	 scam	of	 insurance,	 falsification	 of	
currency and breach of trusts which the measurement are not considered as 
crime	streams	(PDRM,	2008).	As	for	the	environmental	aspect	definition,	
crime is acknowledged as a real situation of behavioural action. In terms 
of the desired motivation, every crime act is different. There are three 
factors of the environmental that occur at the same time which involves 
the aimed victim either a person, an association or equity, the offender with 
the devotion to commit the offence, and the opportunity to commit crime 
(P. L. Brantingham & Brantingham, 1993).

Hotspot area refers to the areas that are concentrated with crime no 
matter whether criminal incidents have occurred or not (Wang et al., 2013) 
(Nasar & Fisher, 1993) (Maltz, Gordon, & Freidman, 1991) or have high 
crime intensity which have appeal to both crime prevention practitioners 
and police managers (Ratcliffe, 2004). These areas often obtained after 
mapping is done based on the police recorded reports from the victims. 
That area often havinga higher frequency of crime incidents as compared 
to other places. Criminal activities are believed to be unevenly distributed 
over space (Wang et al., 2013). The reasons that have been explained based 
on the interaction between the victims and the offenders and the strength of 
guardianship, these activities tend to concentrate in certain places (Cohen 
& Felson, 2016). In urban area, as we are aware, most of the land uses are 
commercial areas. It was found that commercial-only areas have higher 
crime (Anderson, Macdonald, Bluthenthal & Ashwood, 2013). These areas 
usually will be “dead” during night time because there is no longer activity 
occurs. During this time, the area tend to be scarier and will be avoided by 
people. Commercial land that is busy during daytime will have low public 
activity	especially	after	office	hours	and	become	quiet,	crime-prone	areas	
during the night (Chowdhury, 2014). While most streets are safe to walk, 
downtown areas that is surrounded with entertainment facilities such as 
discos and bars tend to become populated with less desirable people after 
midnight. It is better avoid these areas late at night if possible (OSAC, 2015). 
There	are	some	areas	nearby	the	commercial	and	public	spaces	identified	
as crime prone locations due to the existence of potential sources of easy 
escape routes for the criminals (Chowdhury, 2014). This shows that land 
use	could	also	be	identified	as	one	of	the	crucial	factors	for	high	crime	rate	
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until it become crime hotspot due to the existence of connectivity value and 
high integration of the area (Faizah, 2015). This statement also is supported 
by Brantingham and Brantingham (1984) where the urban area contains 
nodes, paths and edges where crime is concentrated (P. Brantingham & 
Brantingham, 1984).

Generally,	snatch	theft	is	defined	as	a	criminal	act	of	stealing	property	
of other people by engaging rob-and-run plan (Yew, 2012). It is not 
uncommon that most of the incidents are operated by the offenders on a 
motorcycle which it is easier to allow them to escape and safe more time 
without their face being recognised by the public. They will either work 
alone or with a pillion rider. The pillion rider is the one who usually do 
snatch action of items from pedestrians or other people either on motorcycles 
nor cars, while the motorcyclist rider tries to run away after obtaining their 
desired things. Other than that, there is also another method used by the 
snatch thieves which is called smash-and-snatch plan (Yew, 2012). This 
tactic is involved with motorcyclist and a pillion rider. The offenders will 
smash the car window in order to snatch away the handbag or laptops that 
is located at the passenger seat. The tactic of the snatch theft occurs in an 
instant. There will be no verbal communication occurs between the offender 
and the victim before the robbery (Monk, Heinonen, & Eck, 2010).The most 
common purse snatching incidents is that there will be two thieves riding 
a motorcycle, speed up towards a victim from behind where the passenger 
on the back snatches valuable items such as purse, handbag, or cellular 
phone. Thieves have also conducted snatch thefts while leaning out of the 
passenger side of moving vehicles (OSAC, 2015). From the previous study, 
it was revealed that snatch thefts often occurred on a person’s way home 
from work (Takizawa, Koo, & Katoh, 2010). The non-housing sites is found 
to be relatively high at snatch theft locations and snatch occurrence areas 
tended to have relatively high visibility of public facilities (Takizawa et al., 
2010). It is clearly shows that snatch theft incident is associated with the 
physical environment in urban area.

The physical environment is defined as the characteristics and 
objective view of the physical context in which children spend their time 
(eg, home, neighbourhood, school) and aspects of urban design (e.g., the 
presence	and	structure	of	the	pavement),	traffic	volume	and	speed,	distance	
to and locations for physical activity design (e.g., playgrounds, parks and 
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schools), crime, safety and weather conditions. Although criminal and 
security features of the physical environment are not clear, it is included in 
the study because they are both closely associated with the various features 
of the physical environment, for example lighting, building conditions, 
and the presence of garbage. They also have environmental impacts that 
particular area can earn a reputation for security or criminal activity (Ortega, 
Ruiz & Sjostrom, 2007). 

Street acts and known as the ‘skeleton’ of an urban area where it is 
a channel designed for human motion such as vehicle, pedestrian, mass 
transportation, bicycle or foot paths (Spicer, Song, Brantingham, Park & 
Andresen, 2016). Streets associate the private with the public domain and 
also connects different parts of the neighbourhood. Street design contributes 
significantly	 to	 the	 quality	 and	 characteristics	 of	 the	 community.	Street	
networks	influence	the	mobility	patterns,	awareness	space	and	criminals	
target choices, especially those who are using automobiles or street-level 
public transit (Beavon, Brantingham & Brantingham, 1994). There are 
several types of street pattern which are conventional suburban loops and 
cul-de-sacs, and traditional grid models. The use of grids, sometimes with 
diagonal avenues, was convenient for streetcar stops which were directly 
accessible from all parts of the suburb. Street and crime has a relation that 
existed for a very long time. The evolution in shape and connectivity is 
being emphasized in Stephen Marshall’s sketch and M. Southworth shown in 
Figure 1 and Table 2 below which is going from fully-connected networks to 
increasingly more dendritic networks. If the street pattern of both Marshall 
and Southworth were to compare, Marshall stated the evolution started 
from 1920s until 1950 while Southworth started from 1900s to 1980s. Even 
though there is difference in time frame of the street patterns evolution, it 
still	can	be	concluded	that	both	of	their	findings	are	having	similar	patterns	
which is from higher to lower access of the streets. Actually is just not about 
the changes in connectivity and shape of the streets but also the density 
which is with increasingly less dense network over the last half of the late 
20th century. These diverse changes are usually converge by many observers 
of this evolution in the street network (Marshall & Garrick, 2010).
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(Source: Marshall, 2005)

Figure 1: Evolution of Street Pattern from 1920s to 1950s

Table 2: Evolution of Street Patterns from 1900s to 1980s

(Source: Southworth, 1997)

This shows some unique features that support an environment for crime 
to gather including concentration of major arteries, truants, concentrated 
poverty, poor lighting (Weisburd, Groff, & Yang, 2013), bars and taverns 
(Roncek & Maier, 1991), malls (Weisburd, Morris, & Groff, 2009), physical 
disorder (Weisburd et al., 2013), high schools, fast food restaurants, and 
ATMs and banks (Haberman & Ratcliffe, 2015) (Mazeika & Kumar, 2016). 
Residents living in highly accessible street layouts are statistically more 
likely to have a high regards fear of crime and low social unity (Hedayati 
Marzbali, Abdullah, Razak & Maghsoodi Tilaki, 2012). This is also 
supported by Nagaie (2007, 2008) that they found that crime often takes 
place in highly accessible places (An & Yoshida, 2013). Sight distance, 
street width, the number of escape routes (Fujii, Sasaki & Kishimoto, 
2013),	household	density,	population	density,	and	the	presence	of	financial	
institutions, transport hubs, police station and open space  (Kinashi & Kin, 
2008)	are	several	factors	influencing	snatches	activities.	It	can	be	concluded	
that the factors of snatch theft incident to happen in this residential area 
is because there is the presence of the number of escape routes, street 
width, transport hub, and open space. Most of crime-prone area tend to 
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have	factors	of	low	traffic,	less	movement	of	people	and	poor	condition	of	
street lighting (Chowdhury, 2014). There are also several factors of crime 
to be considered which are the layout design, access route, lighting, safety 
features, monitoring and management and maintenance (Faizah, 2015). Both 
of Chowdhury (2014) and Faizah (2015) stated that lighting contributed as 
the	factors	for	the	crime	to	occur.	As	stated	earlier,	less	traffic	and	pedestrian	
in an area contribute for the crime to take place but nowadays if we watch 
videos that captured snatch theft incidents through CCTV or witness, some 
of the incidents happened on the busiest streets regardless of day or night.The 
physical features existence increase the site visibility such as unobstructed 
windows, and well-lit areas and features that can block views are absence 
for example, solid boundary walls, dense vegetation can help mitigate crime 
(Liggett, Loukaitou-sideris, Iseki & Candidate, 2003). This contributes to 
crime because absence of this features can allow natural surveillance of 
the streets, thereby discouraging criminals from committing any kind of 
offences there (Chowdhury, 2014).

The	idea	that	the	physical	environment	influences	criminal	behaviour	
is hardly new and has been associated with the physical environment for 
a very long time (Brantingham & Brantingham, 1993). This statement 
also is supported by Taylor and Harrell (1996) that the chances of a crime 
occurring	can	be	influenced	by	the	physical	environment	features.	Physical	
environment incredibly affects crime, fear of crime, and quality of life. The 
features	of	the	physical	environment	are	able	to	influence	the	opportunities	
of crime occurring. Research up until now clearly counters the idea that the 
features of physical environment has its own effects on crime and related 
issues. Research has shown that various features of the physical environment 
in the street block and neighbourhood levels have proven relevant to rates 
of crime predicting and crime-related results, such as fear of crime and 
neighbourhood	confidence	(Taylor	&	Harrell,	1996).
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Physical environment tend to be more important than the social 
environment when it comes to the crime reduction opportunities because 
elements	that	are	involved	in	physical	design	able	to	be	modified	through	
planning and design (Abdullah, Razak, Salleh & Sakip, 2012). There 
are numbers of literature shown that certain physical attributes such as 
“negative” land uses, the street layout that generates different escape routes, 
environmental disrepair and desolation, and physical features that block 
visibility and surveillance can encourage high crime incidence (Liggett et 
al., 2003). While Nagaie et. al. (2007, 2008) argued that natural surveillance 
cannot prevent street crime as reviewed by An and Yoshida (2013) (An & 
Yoshida, 2013). This statement is also supported by Beavon, Brantingham 
& Brantingham (1994) where property crime is most likely to occur on 
street	segments	with	higher	levels	of	traffic	or	people	in	his	research	paper	
(Beavon, Brantingham, & Brantingham, 1994). Some CCTVs videos 
captured, shows that some snatch theft incident happened at a place with 
high surveillance.

Theories of crime are important for producing useful crime mapping 
because	these	maps	aid	in	the	clarification	of	the	data	(Eck,	1998)	and	provide	
guidance	as	to	what	actions	are	most	appropriate	(Gonzales,	Schofield	&	
Hart,	2005).	Crime	hotspot	map	that	are	accurately	identified	and	clearly	
visualised	definitely	will	give	benefits	to	the	police	organisation	by	guiding	
visualisation of threat, allocation of police resource and prediction of crime 
(Chainey, Tompson & Uhlig, 2008). Techniques for detecting crime hotspots 
have been developed for several years, although there are no means at the 
stage	where	they	are	both	definitive	and	applicable	(Ratcliffe,	2004).

METHODOLOGY

The method use for this research is qualitative method approach. Since 
it	is	a	study	which	involving	crime	rates	and	statistics,	the	data	will	first	
be obtained from Polis Diraja Malaysia (PDRM). Snatch theft statistical 
data obtained will be sorted out according to the states, districts, city, and 
the road or street names. We will be concentrating on the street where the 
crime incidents happened the most in order to identify what kind of street 
pattern and physical environment that contribute to the snatch theft hotspot 
area. This research also is using Geographic Information System (GIS) in 
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order to produce hotspot map based on the snatch theft statistical data from 
PDRM. Snatch theft hotspot map is produced after key in the police data to 
the map of Ampang Jaya by using ArcMap 10.2. The areas in Ampang Jaya 
is divided according to the existing neighbourhood. After the data has been 
inserted and snatch theft incidents are located, these areas categorised into 
five	different	colour	coded	which	are	red,	orange,	yellow,	light	green	and	
green in order to identify which area will be the hotspot area. Red colour 
represents an area with the highest number of snatch theft cases while green 
with the lowest or no snatch theft cases. The research employs a qualitative 
method approach which involving data statistical data for the crime mapping, 
identification	of	 the	 street	 pattern	 and	 collection	of	 on-site	 observation	
checklist	in	order	to	analyse	the	specific	physical	environment	condition	on	
the site. Since the research is still ongoing the data for on-site observation 
have not yet conducted. Another method used for this article is based on 
secondary data, that can be obtained from reading materials such as academic 
reading sources, previous studies, and published journals and reports which 
are related to the topic of this article. This exploratory research method 
reviews	 through	significant	numbers	of	previous	 research	as	designated	
literature review on crime, Crime Prevention Through Environment Design 
(CPTED), street crime, hotspot area and physical environment.

RESULTS AND FINDINGS

Figure 2(a-f) below shows the results of the hotspot map obtained using 
ArcMap 10.2 from the year of 2010 until 2015 respectively. The dotted 
lines represent the number of cases according to the statistical data. From 
Figure 2(a-f), the hotspot area is shown in red colour which is in Pandan 
Indah. The case study area will be Pandan Indah which located within a 
local authority area of Ampang Jaya. This area especially consists of land 
uses such as commercial areas and residential areas.
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(b) Snatch theft 
cases in 2011

a) Snatch theft cases 
in 2010

(c) Snatch theft cases 
in 2012

(d) Snatch theft 
cases in 2013
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(e) Snatch theft cases 
in 2014

(f) Snatch theft 
cases in 2015

(Source: Author, 2016)

Figure 2(a-f): Snatch Theft Cases from 2010 until 2015

The hotspot area in Pandan Indah is zoomed in to view the most 
incidents happened in the area. From the Figure  3 below, it can be seen that 
the neighbourhood area on the Northwest of Pandan Indah has more snatch 
theft cases, especially in Jalan Pandan Indah 12 in the year of 2015 in Figure  
4. At this level, the street pattern of the residential is examined. This is done 
by comparing the street pattern of the residential area from the previous 
studies. If it were to compare the examples of the street patterns mentioned 
earlier with the case study area, this area is having a fragmented parallel 
street pattern. This street pattern is having almost as high accessibility as 
compared to the grid street pattern network even though the pattern might 
seems not to have a direct access or more navigable pattern. The fragmented 
parallel street pattern is a derivative from the traditional grid pattern, has 
been used widely since the middle of 20th century. Most of the junctions 
for fragmented parallel pattern turn into either T intersections or L-shaped 
corners, which shaped blocks into the irregular mixture of rectangular. The 
street pattern in Figure 5 can be the example of the fragmented parallel street 
pattern where there is T intersections and L-shaped corners. This pattern 
actually lessens the number of accessibilities, the routes choices through a 
neighbourhood and the interconnection degree compared to the traditional 
gridiron street pattern. Although, this pattern has a similar street length as 
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the	grid-iron,	it	limits	the	number	of	blocks	and	traffic	flow	(Southworth,	
1993).	The	accessibility	within	the	block	also	is	influenced	by	the	decreased	
in the number of access points.

Figure 3: Pandan Indah in Red as Hotspot Area

Pandan Indah 
Main Road

Jalan Pandan 
Indah 12

LRT Railway

 

Figure 4: Residential Area with High Snatch Theft Cases
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Pandan Indah 
Main Road

Jalan Pandan 
Indah 12

LRT Railway

(Source: Google Maps, 2016)

Figure 5:Residential Area with High Snatch Theft Cases in Google 
Map View

Figure 4 and Figure 5 is to compare the digitized map from GIS and 
satellite map from Google Map where is the highest snatch incident took 
place. From Google map, the neighbourhood road have direct access towards 
the Pandan Indan main road. Snatch offenders often used a motorcycle, 
which is smaller than a car, to commit the crime. Hence, it is easier for 
them to escape especially by using the smaller routes that cannot be access 
by bigger vehicles such as cars. In this neighbourhood, there are closed 
routes and dead-ends for cars and smaller lorries, but these routes also are 
accessible for smaller transportation such as motorcycle and bicycle. Jalan 
Pandan Indah 12 is having the highest recorded snatch incidents might 
be because of the street pattern is linear; easy to survey and have a clear 
directions which the offenders are able to make shortcuts from one place 
to another. From the Figure  5, this residential area is located between 
Pandan Indah main road and Light Rapid Transit (LRT) rail station.This 
neighbourhood also can be access from and exit to the main road directly 
by anyone at any time of the day.

Since there is a public transit in this area, which is the LRT Pandan 
Indah, it is becoming an attraction place where the public, especially within 
the neighbourhood, to use the facility to move from one place to another. 
Logically, people in this neighbourhood will be likely to walk to the LRT 
station since it is located within a walking distance from their house to go 
for a work. The street pattern in this neighbourhood is actually has less 
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access point especially for four-wheeled vehicles rather than two-wheeled 
vehicles. Motorcycles are smaller in size and can use any paths or passage 
available for it to get through. Same goes to the snatch thefts where they 
are usually using the motorcycles to commit the crime. Even though there 
are witnesses during the incidents, they are not able to help by going after 
the	offenders	by	using	cars	since	the	offenders	will	definitely	find	and	use	
any escape routes available regardless of its size.

(a): On the main road (b): In front of the security guard

(c): On the road in in front of 
shop lots 

(d): In front of shopping mall

(Source: Techlocal001 Solutions, YouTube (2016), White Eastern, YouTube (2016)) 

 Figure  6(a-d):Video Screenshots of Snatch Theft Incidents

Figure 6(a-d) are some of the video screenshots that have been 
uploaded in one of the social media websites. It can be seen at the screenshots 
above shows that snatch theft incident eventually happened in an urban 
area	which	it	is	known	to	have	a	high	volume	of	traffic	and	people.	This	
incident still happened in such place might be because of its street network 
accessibility and have easy to escape routes for the offenders to commit 
the crime. As cited by Ligget (2004), Greenberg and Rohe (1984) stated 
that the built environment design can affect crime through its effect on the 
degree of access, ease of entrance and exit, and surveillability. Irregular 
pattern of roads and narrow, curved roadways which hamper long view 
of a street which could help criminals to escape (Chowdhury, 2014). For 



153

Street Pattern effectS on Snatch IncIdentS

example, alleys and mid-block connections able to boost the number of 
escape routes, open a block or a neighbourhood to exploration and provoke 
the criminal risk for residential or commercial establishments (Brantingham 
and Brantingham, 1993). While from the results obtained, it can be seen 
that the snatch theft incidents happen in the residential area. It is often for 
street crime to happen in the urban area such as commercial and public areas 
rather than the residential areas. This might be because of the street design 
in the neighbourhood where it has ample escape routes for the snatch thieves

DISCUSSION & CONCLUSION

Snatch theft is worsening in Malaysia which it has become biggest concerns 
towards the citizens. This is because it has been causing deaths and injuries 
as reported in the daily local newspaper, and articles and videos which 
are being uploaded on the Internet. One of the reasons is because the 
awareness level of people in snatch theft issues are very low and it will 
eventually making the victims to be traumatised (Faizah, 2015). The physical 
environment and street theft are correlated with each other as stated in the 
previous	 literature	where	street	width,	presence	of	financial	 institutions,	
transport hubs and open space can be the snatches factors. Street design 
plays an important roles in an urban layout since streets connect a place to 
another place. However, crime incidents can occur along the street if there 
is an existence of potential victim and an offenders.

For Jalan Pandan Indah 12, the street is linear and connected with 
the main road which provide direct access for anyone. Since this area is a 
residential area, the residents in the neighbourhood are not always being 
outside of the housing area as compared to the commercial area or public 
spaces which can provide informal surveillance. This might be one of the 
advantages for the offenders to commit the crime. Other than that, this 
neighbourhood also is connected with the transit hub, LRT Pandan Indah, 
where people are walking, cycling and driving towards it. As we know, 
victims for snatch incidents are often to be the pedestrians. The victims here 
might be the people who are walking to the LRT station to work or coming 
back	home.	As	a	first	timer	being	in	this	neighbourhood,	it	was	found	that	
the area is having a confusing street layout where there is an access below 
the elevated main road from the other neighbourhood to this neighbourhood. 
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It seems as if the offenders who are the snatch thefts for this study, might 
be someone that already knows the layout of the neighbourhood area and 
the potential victims within it. Snatch theft activities usually happen before 
dawn and in the late evening and happens frequently around pathway near 
to the roadside, transit areas, and area with less or no people. Other than 
that,	snatch	theft	often	occurs	and	find	the	target	victims	when	they	are	on	
the way to go home.

Nowadays, almost every state in Malaysia aimed to produce a green 
and sustainable city in each of every states. Local authorities, architects, 
landscape architects and town planners are gathering ideas and energy to 
produce a comfortable, convenient, healthy and safe city for the citizens. 
The organisation also are putting great efforts to apply Crime Prevention 
through Environmental Design (CPTED) to reduce crime rates in particular 
places. CPTED usually related with the landscape design which vegetation 
play roles when designing spaces for people. Unplanned vegetation 
planting along the street in any urban area or residential area can provide an 
obstructed view and hiding places for offenders to commit crimes. Overall, 
it can be seen that the elements of physical environment can be factors in 
attracting crime within a space and cause uneasiness to the community 
and it is important to produce a good street design and safer surrounding 
in order to prevent abundant access into the neighbourhood where it can 
provide easy access and escape routes for the offenders to commit crime. 
The crime may be reduce, if the physical features are being controlled, which 
includes, the improvement of the street lighting, increase the use of shared 
public spaces, zones from public to private hierarchy are created, and the 
use of symbolic barriers in housing developments are increased (Nubani 
& Wineman, 2005). Creating safer public places by removing overgrown 
vegetation and improving lighting in neighbourhood parks to mitigate drug 
dealing, vandalism, and the homeless people existence (Weisel, Gouvis, 
& Harrell, 1994). Therefore, it is essential especially for the architects, 
planners,	 engineers	 and	other	 related	fields	 involved	 to	 understand	 the	
importance of the city planning especially in the design layout of the street 
and its safety.
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ABSTRACT

It is conventionally accepted that the use of renewable resources has been 
in uncontrolled stage where the depletion of natural resources is increasing. 
Inorder to be sustainable, the use of renewable resources must be at the 
rate that is less or equal to the rate of natural production. Therefore, there 
has been few efforts done by certain organisations to create awareness 
of sustainable built environment among the builders and public. Green 
assessment rating tools have been developed to act as a reference and 
guideline in order to create a sustainable development thus encourage a 
sustainable living. The objective of this paper is to evaluate the assessment 
criteria for green assessment tools. Four rating tools consists of Green 
Building Index (GBI), PenarafanHijau JKR (pH JKR), Green Performance 
Assessment System (GreenPASS) and Green Real Estate (GreenRE) were 
selected. The finding shows on how assessment criteria of water efficiency 
can contribute to the sustainability life cycle thus reducing the depletion of 
natural resources. These rating tools also can contribute to the designers, 
builders and building owners during design and construction stage to ensure 
the green building can be achieved.
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INTRODUCTION

Sustainability	refers	to	the	efficient	use	of	limited	resources	like	water,	land,	
energy and other raw materials, and holistic management of residues, solid 
waste,	effluents	or	emitted	gases	(EPU,	2015).	To	be	sustainable,	the	use	of	
renewable resources must proceed at a rate that is less than or equal to the rate 
of	natural	replenishment	(Heinberg,	2010).	Sustainable	city	can	be	defined	
as a city or society that can be maintained for many centuries (Heinberg, 
2010). According to Woods (2008), the trends towards sustainable city in 
South East Asia can be seen in few issues such as trends in solar sustainable 
housing, government policy, legislation and structure, standards of energy 
consumption, initiatives to promote solar housing and marketing (Hyde, 
Rostvik, Woods & Soebarto, 2008). Globally, energy consumption is 
projected to increase by 54% during the period of 2004 to 2025, with 
developing Asia accounting for 40% of total projected world increase 
(EIA, 2014). Of the developing countries in South East Asia, Malaysia has 
a high thermal mass materials and energy intensive construction processes 
with cheaper energy tariff in comparison to neighbouring countries (Hyde 
et al., 2008).

Co-currently to that, the 11th	Malaysia	Plan	thrust	IV	identified	energy	
efficiency	as	one	of	the	features	in	high	income	and	public	happiness	in	
national development in terms of pursuing green growth. In 15th Conference 
of Parties in 2009, Prime Minister of Malaysia, YAB Dato’ Sri Mohd 
Najib Tun Abdul Razak mentioned that Malaysia is adopting an indicator 
of a voluntary reduction of up to 40% in terms of emissions intensity of 
gross domestic product (GDP) by the year 2020 compared to 2005 levels 
(KeTTHA, 2014). 11th Malaysia Plan also focus on land management, 
geospatial	management,	water	 efficiency,	mineral	 conservation,	disaster	
risk management and also green growth under the chapter of governance 
and institutional reform.

Other than energy consumption, water consumption is also a critical 
issue worldwide including our beloved country, Malaysia. As per stated in 
Business Insider (2014), 70% of Malaysians use more water than they should 
(Ruslan, 2014). At 226 litres per person every day, we take for granted our 
wealth of water and good rainfall (Ruslan, 2014). The most recent water cut 
in the Klang Valley have affected nearly a million of people. However, to 
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meet the recommended water daily usage at 165 litres per person, Malaysians 
have to cut their usage by a whole 37% (Ruslan, 2014). From the prospect 
of government initiative, 11th Malaysia Plan, 2016-2020, green growth will 
be a fundamental shift in how Malaysia sees the role of natural resources 
and the environment in its socio-economic development, protecting both 
development gains and biodiversity at the same time (EPU, 2015). To pursue 
green growth, the enabling environment will be strengthened particularly in 
terms of policy and regulatory framework, human capital, green technology 
investment	 and	financial	 instruments	 (EPU,	 2015).	This	 transformation	
will ensure sustainability of the nation’s natural resources, minimise 
pollution, and strengthen energy, food and water security (EPU, 2015). In 
addition, the National Water Resources Policy was launched in 2012 to 
provide clear directions and strategies for water resources management, 
including collaborative governance to ensure water security and continued 
sustainability (EPU, 2015).

From the year of 2013 to 2014, water cuts and shortages have hurt the 
Malaysian deeply where hundreds of thousands of people are unable to get 
access to clean water. Now it’s time for us to takes steps to reduce the impact 
of water shortage and scarcity thus avoiding the depletion of our natural 
resources to ensure sustainable usage. We have to proactively take steps to 
control our water usage thus cut on the wastage. Beside manual control of 
water usage, implementation of water saving technology may contribute to 
water conservation. Hopefully with the development of green assessment 
tools in industry such as Green Building Index, Green Real Estate, Green 
Performance Assessment System and PenarafanHijau JKR, Malaysia can go 
towards	sustainability	with	the	beneficial	of	water	efficiency	thus	avoiding	
the depletion of our natural resources for future use. The review on these 
tools will be discussed in the next chapter. 

RESEARCH METHODOLODY

The study focused on green assessment tools in Malaysian construction 
industry. Four assessment rating tools such as Green Building Index (GBI), 
PenarafanHijau JKR (pH JKR), Green Performance Assessment System 
(GreenPASS) and Green Real Estate (GreenRE) are reviewed in this paper. 
The	common	assessment	criteria	in	these	rating	tools	are	Energy	Efficiency,	
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Indoor Environmental Quality, Sustainable Site Planning and Management, 
Material and Resources, Innovation, Waste Management and other green 
features.	The	review	is	concentrated	on	water	efficiency	assessment	criteria.	
The	assessment	approaches	such	as	water	efficiency,	rainwater	harvesting,	
water	 recycling,	water	 efficiency	 for	 irrigation/landscaping	 and	fittings,	
leak detection and water consumption of cooling tower will be explored. 
The score of each approach will be tabulated and compared among the 
assessment	rating	tools.	The	importance	of	water	efficiency	will	contribute	
to the sustainability of life cycle. 

GREEN BUILDING AND SUSTAINABLE BACKGROUND

The last couple of years had seem few growth of building sustainability 
assessment tools in Malaysia. The purpose of green assessment tools is to 
encourage	the	development	of	more	efficient	buildings	in	local	climate.	For	
example,	by	improving	energy	efficiency	by	building	design,	the	harmful	
impact of the building to the environment can be mitigated. Healthier and 
sustainable environment can be achieved if the industry and public are 
aware of the importance of green environment. The established assessment 
tools such as Building Research Establishment Environment Assessment 
Method (BREEAM), Leadership in Energy and Environmental Design 
(LEED), CASBEE, BCA Green Mark has been a benchmark in other 
developing countries to develop their own rating tools (see Figure 1). By 
this occurrence, few assessment tools in Malaysia has been developed by 
certain organisations to encourage the design and build industry towards 
sustainability which starting with the Green Building Index (GBI) in 2009, 
followed by PenarafanHijau JKR (pH JKR) and Green Performance 
Assessment System (GreenPASS) and lastly is Green Real Estate (GreenRE) 
in	2012.	There	are	six	assessment	approaches	for	water	efficiency	being	
developed by GBI, pH JKR, GreenPASS and GreenRE. The element consists 
of	 rainwater	 harvesting,	water	 recycling,	water	 efficient	 of	 landscape	
irrigation,	water	efficient	fittings,	metering	and	leak	detection	system	and	
also water consumption of cooling tower.
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(Source: Fauzi and Malek, 2013)

Figure 1:  Development of Rating Tools

GBI by PAM and ACEM

Green	Building	Index	(GBI)	is	the	first	rating	tools	in	Malaysia	and	was	
developed by Malaysian Institute of Architects (PAM) and the Association 
of Consulting Engineers Malaysia (ACEM) in 2009. The main objective 
of GBI is to act as a way to enhance and promoting the sustainable built 
environment as well as igniting the awareness for every parties involved 
with buildings about the issues in environments and sustainability for the 
future generations (Halim, 2012; Fauzi & Malek, 2013). GBI rating tool 
provides an opportunity for developers and building owners to design and 
construct green, sustainable buildings that can provide energy savings, 
water savings, a healthier indoor environment, better connectivity to public 
transport and the adoption of recycling and greenery for their projects and 
reduce our impact on the environment (Bahaudin , Elias & Saifudin, 2013; 
GBI, 2013). Three main rating tools that has been developed by GBI are 
GBI Residential, GBI Non-Residential, and GBI Township (GBI, 2013).

pH JKR by JKR

Jabatan Kerja Raya (JKR) has developed rating tools focus on two 
categories which are building sector (non-residential) and road sector. The 
tool can be used by the implementer of government projects to assess the 
level of sustainability of a development related to the two categories (Samad, 
2012). It was built based on the level of operation and development of our 
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government and also the needs that has been indicated for government 
projects. Therefore, this tool is friendly to the level of achievement for the 
development by the government (Samad, 2012). Objectives of pH JKR are 
to be a measurement tools for the sustainability of the government projects 
and development, to facilitate improvement from time to time. The fuction 
of pH JKR is also to be an incentive to the sustainable development and 
operation (Samad, 2012). Besides, the advantages of the implementation of 
pH JKR is also to decrease the use of natural resources, reduce the use of 
fossil fuel, reduce carbon footprint, lessen the water consumption, reduce 
gas emission to our air and also preserve and conserve our natural habitat.

GreenPASS by CIDB

GreenPASS or Green Performance Assessment System by 
Construction Industry Development Board (CIDB) Malaysia focuses on 
environmental consequences from construction. CIDB has published a 
manual of Standard Industri Pembinaan (Construction Industry Standard), 
CIS 7:2006 that explain in details of GreenPASS tools for construction. 
Basically, GreenPASS developed with two categories of building 
construction and building operations. GreenPASS initiatives are to evaluate 
the environmental impact of construction an operational performance of 
buildings in relations to carbon emission reduction; to give due recognition 
for low carbon building construction and operations; and to align and support 
the Low Carbon Cities Framework and Assessment System (LCCF&AS) 
initiatives (Ismail, 2012). Besides GreenPASS also encourage peer review 
of construction and operations management practices towards sustainable 
construction and also focus to increase awareness of carbon reduction and 
environmental impact in construction and building operations amongst 
project stakeholders (Ismail, 2012).

GreenRE by REHDA

GreenRE is an assessment tools that has been developed in 2012 by 
REHDA;	a	non-profit	initiative	organisation	which	committed	to	encourage	
the property development industry to be sustainable, emphasising on passive 
design (REHDA, 2015). In the quest for sustainability, particularly in the 
real estate industry, GreenRE has incorporated several measures to inform 
developers of properties, be it residential or non-residential, of the many 
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advantages of going green (REHDA, 2015). These various measures are 
derived from seven main branches of the proverbial ‘tree’ of sustainability 
which are efficient air conditioning, daylighting, indoor air quality, 
sustainable construction, greenery, water conservation and other green 
features. With the mission to become the leading green rating standard in 
Malaysia, GreenRE focused for Real Estate and construction industry where 
they try to encourage and enhance the participation of industry professionals 
to design and built green and sustainable building in integrated manner. 
Latest tools of GreenRE are consist of Existing Non-Residential Building 
(ENRB v2.0), Non-Residential Building (NRB v2.0), Residential Building 
(RES v2.0) and Township Tools v1.0 which are available online through 
their website.

WATER CONSERVATION AND EFFICIENCY

Although water covers more than 70% of the earth’s surface, on a small 
percentage of it is usable, the rest is saltwater or frozen in polar ice 
caps (Liming, 2011). Awareness of the water crisis is arising, and so is 
implementation of water-saving technology in the building sector. Green 
buildings	contribute	to	conservation	efforts	by	finding	additional	sources	
of water and by being designed to lessen water usage both indoors and 
outdoors (Liming, 2011). Besides the green technology such as the use of 
low-flow	fixtures	and	other	conservation	measures,	designers	and	builders	
has started a method of on-site water capture and reuse. In Malaysia recently, 
there	is	a	new	flash	on	green	effort	to	save	water	by	the	state	of	Selangor.	
Dewan Jubli Perak in Bangunan Sultan Salahuddin Abdul Aziz Shah in 
Shah Alam will adopt rainwater harvesting. The water conservation system 
will	cater	to	the	toilet	flushing	of	about	16	restrooms	located	within	the	
public banquet hall (Chen, 2015). As said by Selangor Executive Councilor 
Elizabeth	Wong,	the	harvesting	tank	is	expected	to	fulfill	75%	of	the	hall’s	
needs (Chen, 2015). This planning is essential in the effort of conserving 
our natural resources in the process of 3R which are to reduce, reuse and 
recycle for conservation towards sustainability. 

The last couple of decade has seen tremendous growth of sustainable 
assessment	 tools	worldwide.	The	first	 recognised	 tools;	BREEAM	had	
emerged in 1990 with the latest tools from Asia and other developing 
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countries. In Malaysia, starting with GBI, other parties in built environment 
also has started to develop their rating tools that shows our country has 
grown the awareness of sustainability, with the mean of conserving natural 
resources and built a development without giving any bad impact to our 
environment. The comparative review of rating tools in Malaysia will be 
discussed in the next chapter.

DISCUSSION AND FINDINGS

Refers to previous explanation, Malaysia has developed four assessment 
tools for green building from 2009–2012 inclusive of GBI, pH JKR, 
GreenPASS and GreenRE. Each rating tools is to be compared (see Table 1) 
to review its contribution towards sustainable design and later detail review 
for	assessment	criteria	of	water	efficiency	will	be	analysed.

Table 1:  Review Criteria of Four Rating Tools in Malaysia

Criteria GBI pH JKR GreenPASS GreenRE

Year of 
Establishment

2009 2011 2011 2012

Developed by PAM and 
ACEM 

JKR CIDB REHDA 

Running Body GBI Sdn. 
Bhd

Jabatan Kerja 
Raya / Malaysia 
Government

CIDB 
Malaysia 
Sdn.Bhd

REHDA 
Malaysia 
Sdn.Bhd

Certification 
Process

Voluntary; 
no 
regulatory 
obligation

Voluntary; 
no regulatory 
obligation

Voluntary; 
no regulatory 
obligation

Voluntary; 
no regulatory 
obligation

Assessment 
Phase

Design & 
construction

Design & 
construction 

Construction 
& operation 

Design & 
Construction 

Mode of 
Assessment

Criteria 
checklist 

Criteria checklist Based 
on CO2 
emission 
measurement

Criteria 
checklist 

Implementation 
Area

Private 
and semi-
government 
building

Government 
building

Government 
building

Private 
building
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Rating 
Categories 

Non-
residential 
New 
construction 
(NRNC), 
Non-
residential 
existing 
building 
(NREB), 
Residential 
new 
construction 
(RNC), 
Industrial 
existing 
building 
(IEB),
Industrial 
new 
construction 
(INC)
Township 
tool.

Building sector;
Non-residential 
new building 
(KBI),
Non-residential 
existing building 
(KB2),
Non-residential 
w/o air-
conditioner 
building (KB3),
Health services 
building (KB4).

Building 
construction,
Building 
operation

Real estate 
industry;
Existing non-
residential 
building 
(ENRB),
Non-
residential 
building 
(NRB),
Residential 
building 
(RES),
Township 
tool.

From the table above, it can be seen that GBI is the earliest green rating 
tools being developed in Malaysia, followed by pH JKR, GreenPASS and 
then GreenRE. Basically all four developed rating tools is not related to 
regulatory obligations therefore it is an option for the developer to certify 
their building with green label. GBI and GreenRE developed their tools based 
on international normative references such as BREEAM, GREENMARK, 
LEED and GREENSTAR while pH JKR and GreenPASS developed their 
tools based on their standard requirement that has been established earlier. 
Therefore the rating categories of the rating systems show that GBI and 
GreenRE	is	more	flexible	to	be	applied	for	most	built	environment	design	
while pH JKR and GreenPASS is more focus on related design and built 
that always been implemented with the systems of government buildings. 
For example, GreenPASS focuses more on the CO2 emissions during the 
operation phase of a government owned building while pH JKR was build 
based on the operation level and development of the existing government 
buildings.
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Based on the rating categories, GBI and GreenRE allow for a fair 
comparison since both focuses on the design and construction phase of 
most related buildings in the industry; residential and non-residential 
and also township categories. Meanwhile, other two evaluation tools can 
be categorised as a stand-alone rating tools of pH JKR and GreenPASS 
because of different aspect of green evaluation. Similarly, GBI, pH JKR, 
GreenPASS and GreenRE focus on energy, water and indoor quality as the 
main criteria. It shows that there has been an arisen of awareness among 
designers and builders towards the responsibility of preserving our natural 
resources and decreasing the depletion of energy and clean water source 
for future usage. Other than that, environmental comfort also has been seen 
as an essential element to create a healthy lifestyle thus enable the concern 
of indoor health and arisen of green technology that may contribute to a 
sustainable indoor environmental quality. 

Besides	energy	efficiency,	water	efficiency	and	indoor	environmental	
quality, other criteria such as sustainable site planning and management, 
material and resources, innovation, waste management, environmental 
protection, carbon emission of development and other green features also 
are being considered in the rating tools system accordingly to the objectives 
of the rating tools itself. The weighing distribution of each assessment 
criteria of each rating tools can be seen in Table 2. In terms of scoring and 
weighing, GBI and GreenRE having the same process of cumulative points 
while pH JKR and GreenPASS scoring are based on cumulative percentage

Table 2: Scoring and Percentage Distribution of Assessment Criteria 
for Each Rating Tools

Assessment Criteria GBI pH JKR GreenPASS GreenRE

Energy Efficiency (EE) √ 35 / 
35%

√ 43 / 
37%

√ n/a √ 105 / 
60%

Indoor Environmental Quality 
(IEQ)

√ 21 / 
21%

√ 26 / 
22%

√ n/a √ 10 / 
5%

Sustainable Site Planning & 
Management (SP)

√ 16 / 
16%

√ 24 / 
20%

√ n/a -

Material and Resources √ 11 / 
11%

√ 8 / 
7%

√ n/a -

Water Efficiency √ 10 / 
10%

√ 10 / 
9%

√ n/a √ 15 / 
9%
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Innovation √ 7 / 7% √ 6 / 
5%

- -

Waste Management - - √ n/a -
Environmental Protection - - - √ 41 / 

20%
Other Green Features - - - √ 7 / 

4%
C a r b o n  E m i s s i o n  o f 
Development

- - - √ 4 / 
2%

TOTAL 100 
/100%

117 / 
100%

n/a 182 / 
100%

*  n/a – resources not available / not visible to public access

Referring to Figure 2, the chart shows that GBI, pH JKR and 
GreenRE	having	almost	similar	and	balance	weighing	on	water	efficiency	
criteria, 32% and 36% respectively. It is again shows that this criteria is 
essential	in	order	to	classify	a	building	as	green	with	efficiency	usage	of	
natural resources. Generally, GBI focus on the design implementation of 
a building by the usage of rainwater harvesting, water reuse and recycle 
for	landscape	irrigation,	green	technology	for	water	efficient	fittings	and	
metering and leak detection system.  Other tools, pH JKR having almost 
the same consideration with GBI with the exception of water recycle and 
reuse for landscape irrigation maybe because government building having 
less requirement area for landscaping therefore the water consumption 
for landscape irrigation does not bring a big impact to the whole water 
consumption of the building. 

* 0% (GreenPASS) – resources not available / not visible to public access

Figure 2:  Weighing Percentage of Water Efficiency between Different 
Tools
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While	for	GreenRE,	their	focus	on	water	efficiency	is	more	towards	
the selection of fittings and strategies on water consumption during 
construction and building operation. Therefore they did not focus on the 
rainwater harvesting besides the water reuse and recycle. GreenPASS intent 
for	water	efficiency	is	to	ensure	the	effective	use	of	water	during	operation.	
However, because of limited resources, it is hard to review on their detail 
assessment	approach.	The	details	assessment	approach	for	water	efficiency	
in every rating tools may be viewed in Table 3. 

Table 3: Scoring Distribution of Assessment Approaches for Each 
Rating Tools

Water Efficiency 
Assessment 
Approaches 

GBI pH JKR GreenPASS GreenRE

Rainwater Harvesting √ 2 / 
20%

√ 3 / 
30%

n/a -

Water Recycling √ 2 / 
20%

√ 2 / 
20%

n/a -

Water Efficient – Irrigation 
/Landscaping

√ 2 / 
20%

 - n/a √ 3 / 
20%

Water Efficient Fittings √ 2 / 
20%

√ 2 / 
20%

n/a √ 8 / 
54%

M e t e r i n g  a n d  L e a k 
Detection System

√ 2 / 
20%

√ 3 / 
30%

n/a √ 2 / 
13%

Water Consumption of 
Cooling Tower

- - n/a √ 2 / 
13%

TOTAL 10 
/100%

10 
/100%

n/a 15 
/100%

Refers to above Table 3, basically there are six assessment approaches 
for	water	efficiency	being	developed	by	GBI,	pH	JKR,	GreenPASS	and	
GreenRE	consists	of	rainwater	harvesting,	water	recycling,	water	efficient	
of	landscape	irrigation,	water	efficient	fittings,	metering	and	leak	detection	
system and also water consumption of cooling tower. Basically, GBI has the 
most assessment approaches of all listed above, followed by pH JKR and 
GreenRE. However, among all listed assessment approaches, only water 
efficient	fittings	is	being	implemented	by	all	four	rating	tools	and	water	
consumption of cooling tower is only being implemented by GreenRE. 
This is understandable as human daily activity such as washing, cleaning 
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and bath contribute to the most water consumption as per discussed in 
early chapter. Thus, this phenomenon contributes to the weighing system 
assessment	whereas	water	efficient	fitting	has	the	highest	points	for	GBI	and	
GreenPASS. Whereas pH JKR may not consider to weight more on water 
efficient	fittings	mainly	because	their	focus	is	more	towards	government	
building where most of the building only being occupied during the day and 
no	major	activities	related	to	water	consumption	except	for	toilet	flushing	
and washing, etc. 

It also can be seen that GBI having an even scores for all related 
assessment	approaches	while	GreenRE	focus	more	on	water	efficient	fittings.	
It shows that GBI is developing a balance usage of water either recycles 
or potable water to maintain the water consumption by reuse of rainwater 
harvesting	 and	 increased	 efficiency	 in	 any	 approach	while	GreenRE	 is	
focus	on	water	use	efficiency	by	the	fitting	technology.	In	comparison	of	
assessment approach and scoring and weighing of all four rating tools for 
water	 efficiency,	GBI	 has	 the	most	 efficient	 and	 functional	 assessment	
comprises of all approach of reduce, reuse and recycle of rainwater and 
potable water while the other tools developed their assessment based on the 
needs of the implementation area such as pH JKR and GreenPASS which 
focus only on government building.

CONCLUSION

Generally, GBI and GreenRE are the most well-known green rating tools 
in Malaysia where they cover a wider scope of green assessments. These 
assessment tools can be implemented by most of the developments such 
as residential, non-residential, retail, township, etc compare with pH JKR, 
GreenPASS where they just focus on certain area of development and 
government based projects. Therefore, GBI and GreenRE can be seen as 
more comprehensive compare to pH JKR and GreenPASS. Besides, the 
assessment	tools	give	benefits	to	all	parties	of	design	and	build	to	create	a	
sustainable	building	and	environment	not	only	in	terms	of	water	efficiency	
but also all other elements such as energy usage, indoor environmental 
quality and health, waste management and also sustainable site planning 
in order to have a sustainable living. Besides, by implementing a water 
efficiency	approach,	we	can	reduce	the	potable	water	consumption	by	reuse	
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of rainwater harvesting and water recycling, and also by using a water 
efficient	fitting	to	ensure	a	sufficient	use	of	water	without	wasting	any	of	it.	
In addition, all of these green assessment rating tools can contribute to the 
designers and builders during the design and construction stage to ensure 
the performance of the built environment.

Throughout this study, it can be concluded that different green 
assessment rating tools in Malaysia has different approaches and objectives 
even the assessment criteria are almost related to each other. It has been 
clarified	by	each	tools	of	their	functions	such	as	GBI	focus	on	the	act	to	
enhance awareness of sustainability in built environment among designer 
and developers while GreenRE focus on the effort to encourage the property 
development industry to be sustainable by emphasising on passive design. 
GreenPASS and pH JKR focusses more on the construction and operation 
of government buildings to minimise construction impact towards our 
environment where GreenPASS highlighting on the emission of CO2 and 
pH JKR enable the assessment on the sustainability on the road sector. 
Lastly, this paper shows the comparison on the assessment criteria of water 
efficiency	 for	 each	 rating	 tools	 in	Malaysia.	From	 the	 analysis,	we	 can	
see that all rating tools highlighting almost 80% of the same assessment 
approaches	of	water	efficiency	whereby	the	design	and	build	consideration	
highlighting the water reduce, reuse and recycle of rainwater and waste 
water thus encourage reduction in potable water consumption for sustainable 
use. It is hope that the assessment for green building is to ensure that 
the implementation of the development is not harmful to the human and 
environment.
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