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ABSTRACT

The	insufficient	property	manager	competency	in	handling	operation	and	
maintenance	work	 often	 overshadows	 the	 benefits	 from	green	 building	
development.	The	uniqueness	of	green	building	design	makes	it	different	with	
traditional	building	and	need	expertise	to	handle	it.	Thus,	this	study	intends	
to	determine	the	competencies	required	by	property	manager	in	managing	
green	buildings.	The	reviews	from	previous	research	were	conducted	and	
study	indicates	four	main	competency	elements,	which	are	knowledge,	skill,	
ability	and	other	characteristics	for	property	managers	to	manage	green	
buildings.	This	research	gives	a	significant	impact	for	property	managers	
in	providing	an	effective	and	efficient	green	building	management.

Keywords: Green Building, Property Manager, Competency, Property 
Management

INTRODUCTION

The modern practice of green building has started to emerge in 1990s as an 
initiative to reduce environmental impact (Fischer, 2010). Green building 
is designed and constructed to boost environment, economic, health and 
productivity performance better than the traditional building. The design 
of green building has reduced electricity and water consumption, carbon 
dioxide (CO2) gas emission and pollution as well as provide better indoor 
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air quality to building occupants. Malaysia is still not too late in the 
implementation of green building development. The Malaysian government 
shows the seriousness in green practice among community by launching the 
National Green Technology Policy (NGTP) in 2009 and the implementation 
of Eleventh Malaysia Plan (EMP) 2016-2020. This NGTP and EMP have 
been exposed to community with the application of renewal energy and 
energy efficiency (Suhaida, Tan & Leong, 2013) as well as encourage 
Malaysian to adapt green lifestyle and culture by practicing in reduce, 
reuse and recycle concept as well as exposing the generation to conserve 
the environmental (Unit Perancang Ekonomi, 2015). Besides that, the 
government also is offering incentive via tax exemptions on the development 
which adopts energy efficiency and integrates renewable energy in the form 
of income tax, import duty, sales tax and tax allowance (KeTTHA, 2010).

The initiative in developing the green environment culture among 
Malaysian does not only involve the public and government agencies but 
also private and non-government organisations (NGOs). For instance, 
the collaboration between Association of Consulting Engineer Malaysia 
(ACEM) and Institute of Architect Malaysia/ Pertubuhan Arkitek Malaysia 
(PAM) have developed the Green Building Index (GBI) as the first rating 
tool for evaluating the green status of the building. The objective of GBI is 
to save energy, resources, recycle materials and adapt buildings to Malaysia 
climate, culture and environment (Aliagha, Hashim, Sanni & Ali, 2013). 
Furthermore, the encouragement by general discipline especially involving 
the construction industry may increase green building development. The 
collaboration between Construction Industry Development Board (CIBD) 
and Public Work Department (PWD) in launching the Malaysian Carbon 
Reduction and Environment Sustainable Tool (MyCREST) on 2015 was 
aimed to increase the number of green buildings throughout the country. 
The new public building project that worths RM50 million and above under 
CIDB is mandatory to follow MyCREST’s rules. This is an indication as 
moving forward to a green certified building. About 20 developers under 
Real Estate and Housing Developers’ Association Malaysia (Rehda) also 
join the collaboration with CIDB to adopt MyCREST in order to develop 
more green buildings. CIDB also has launched the Sustainable Construction 
Excellence Centre (MAMPAN) to increase awareness among people in 
sustainable development (Yusof, 2018).
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The encouragement by government, NGOs as well as private 
organisations has increased green building development. The latest green 
building registered under GBI has increased from 2014 – 2017 with the 
total of 595 units to 815 units (GBI, 2017). The increasing of green building 
development shows that there has been quite a large number of demands 
from Malaysians. The demand from people on green building development 
makes the property management plays an important part in order to ensure 
the green buildings are well functioned. However, the lack of competency 
from property manager has overshadowed the benefit of green building 
(Ruban, 2016). Izran Sarrazin et al. (2014) and Miller, Pogue, Saville, Tu 
(2010) agree inexperienced property manager can affect a high operation 
and maintenance cost. The insufficient experience from property manager 
may lead to some complexities and difficulties during operation and 
maintenance work in the green building (Izran Sarrazin et al., 2014). The 
misunderstanding within property management team would occur such as 
the poor workmanship to perform maintenance task which may affect the 
green building performance (Karim, Marosszeky & Davis, 2006; Shun Fong, 
2012). Hence, to tackle a good practice in managing the green building, 
property manager itself needs to improve their competencies in order to 
grow with the speed of the burgeoning technology.

Before this the research only studied on the project manager 
competency in green building development. The researcher reveals that the 
knowledge base for project managers is to be competitive and able to respond 
to the challenges in the green building construction (Hate, 2010; Hwang 
& Ng, 2016). However, the research on property manager’s competency 
in managing green building is rarely done whereas the property manager 
plays an important role in managing the building (Evans, 1949). In obtaining 
a successful property management, property manager is required to have 
technical knowledge and professional expertise in order to ensure that the 
building can function as intended (Siegler & Talel, 2011). However, with few 
studies on property manager competencies in managing the green building, 
there is no guideline prepared on this matter as reference to them. There 
is no benchmark for a property manager to measure their competencies 
in managing the green building because previous research only focus on 
the property professional competencies in managing traditional buildings 
(Clark & Hinxman, 2009; Zaki, Nor’ Aini & Shardy, 2012; Pheng & Lee, 
1993; Poon & Brownlow, 2014; Raja Mazyani & Abdul Hakim, 2015; Tas, 
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Labrecque, & Clayton, 1996; Zarita, Hwa & Sharuzaman, 2016). Therefore, 
this research is conducted to identify the property manager’s competency 
in managing the green building.

OVERVIEW OF PROPERTY MANAGER COMPETENCY IN 
MANAGING GREEN BUILDING 

Definition of Green Building 

According to the United State Environment Protection Agency 
(USEPA), green building is defined as building responsibly for protecting 
the environment by applying the eco-friendly concept practice. The practice 
is by creating structures and using the process that is environmentally 
responsible and resource-efficient throughout a building’s life-cycle from 
design, construction, operation, maintenance, renovation and deconstruction. 
The green building practices put emphasis on the building design that is 
economical, utility, durability and comfort for the occupants. This green 
building practice makes it known as a sustainable or high-performance 
building. Zigenfus (2008) also stated that green building is constructed 
with sustainable materials by using the reused, recycled-content or made 
from renewable resources. During the construction of green building, they 
also consider to create healthy indoor environments with minimal pollution 
like reducing the product emission and creating a feature landscaping that 
reduces the water consumption. 

The building can be acknowledged as “green building” as it follows 
the specification of green element criteria in green rating tool system. The 
building consists various green rating tool and every rating tool has different 
green criteria. The famous green rating tools in worldwide are Leadership 
in Energy and Environment Design (LEED, US), Korean Green Building 
Council (KGBCC), Green Start (Australia and New Zealand, Hong Kong 
Built Environment Assessment Method (HK BEAM), Comprehensive 
Assessment System for Built Environment Efficiency (CASBEE, Japan), 
and Green Ship (Indonesia) (Bahaudin, Elias & Saifudin, 2014). In Malaysia, 
there are also green rating tools which are Green Building Index (GBI), 
GreenRE, and Green Pass. Every green rating tool consists of its own green 
element and aspect to be evaluated towards the green building and all the 
aspects need to be fulfilled, in order to acquire the green award.
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Definition of Competency

Traditionally, the concept of competency has been introduced by 
Boyatzis (1982) and it became very popular in the late 1980s. He defines 
competency as an underlying characteristic of an individual. The individual 
characteristics can be a motive, trait, skill, aspect of one’s self-image or 
social role, or a body of knowledge, which he or she uses in performing a 
job. It is the same opinion from Spencer and Spencer (1993) but they have 
distinguished competency into five individual characteristics which are 
motive, traits, self-concept, knowledge and skill. Evarts, (1987) and Jevscek 
(2016) also agree that competency is the individual characteristics, which 
refers to individual’s general behaviour and mind-set which can reflect in 
a certain situation. The action from individual behaviour and mind-set will 
affect the effective criteria and/or superior performance in a certain job or 
situation. Meanwhile, Woodruffe (1993) defines competency as not only 
depending on the general behaviour of the person to bring a job effectively. 
There might reveal specific technical skills, knowledge, and abilities of a 
person that are needed for competence performance. Holmes and Joyce 
(1993) also define competency as an action, behaviour or result exhibited 
by individuals that linked to the ability to transfer skills and knowledge to 
new situations within his or her career. 

Furthermore, according to Ulrich, Brockbank, Yeung and Lake (1995), 
they define competency as demonstrated individual’s knowledge, skills 
or abilities. It is the same with Parry (1996), he defined competency as 
a collection of knowledge, skills and attribute that influence individual’s 
performance. Mansfield (1996) also stated that competency is a series of 
skills and traits needed by workers to do their job effectively. Meanwhile, the 
competency also refers to knowledge, skills, ability and other characteristics 
demonstrating the desired behaviour in the future (Blancero, Boroski, & 
Dyer, 1996). Besides, Hammersley and Tynon (1998) describe competencies 
as an ability to implement activities within the scope of work. The core 
competencies of individual consist of any knowledge, skills, abilities or 
personal qualities expressed through behaviour that can result in excellence 
service. 

Competency is related with job performance and it has been discussed 
by the first researcher, McClelland (1973), who introduces the concept 
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of competency-based human resource. He claims competency is related 
with performance since 44 years ago. He states that competency is a 
characteristics trait of person that is related to the superior performance 
and demonstration of particular talents such as in practice and application 
of knowledge required to perform a job. Spencer and Spencer (1993) who 
generated competency causal flow model to show the causal relationship 
between motive, traits, self-concept that defines the manner of the skill or 
knowledge implementation, which consequently affect the result. Boyatzis 
(2008) also believes a theory of performance is the basis for the concept 
of competency. He also stated in his basic contingency theory, which is 
the maximum performance, would occur when the person’s capability 
is consistence with the need for the job demands and organisational 
environment. 

The definition of competency varies from different researchers and 
most researchers agree that the competencies represent knowledge, skill, 
abilities, attribute as well as other characteristics such as motivation, 
traits, personal qualities and self-concept that reflect general behaviour in 
performing an outstanding job performance. Therefore, the competencies 
in this study is referred to individual general behaviour which represents 
the knowledge, skill, ability and other characteristics (KSAOs) to carry out 
an excellent job performance. 

Property Manager’s Competency

Property manager is a person who performed the leasing or operation 
function associated with the real estate property. Property manager 
is responsible for the ongoing operation such as the evaluation of the 
performance of the on-site manager, the establishment of management 
policies and planning for the property works and participation in planning 
the yearly budget for the property (Evans, 1949). Property manager always 
concentrates on the implementation and interpretation of owner policies. 
In the property management, he or she plays their role in giving advice on 
the possible outcomes from any alternative action proposals (Thorncrof, 
1965). Property manager also is the expert person who manages a building 
for a fee. They manage a property to secure the capital for the benefit from 
the building owner. The benefit includes maximizing income, adequate 
insurance coverage, reduce taxes and maintaining a high capital appreciation 
(Shenkel, 1980). 
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The literature review for property manager competency has not been 
discussed directly on the competency needed in managing the green building. 
An in-depth review of competency is mainly on the domain of property 
management industry. The research from Pheng and Lee (1993) showed the 
property manager competencies in managing the traditional building and 
focus to commercial properties. Pheng and Lee (1993) conducted a survey 
of 350 questionnaires to property manager in Singapore and concluded 
that the critical competencies for property managers consist of good 
knowledge of land title, good communication skill, ability to prepare report 
with council members, cooperative council members and council member 
should be committed and active. Then, Tas et. al (1996) discovers the most 
important property-management competencies required by entry-level hotel 
manager trainees are the interpersonal and leadership domains, followed by 
conceptual and administrative competencies. The technical competencies 
are still important although it is the lowest evaluated. Tas et. al (1996) also 
explained the entry-level manager trainees in managing hotel, requires 
skill in human relations, crisis management and operational efficiency and 
record keeping, as well as the knowledge of relevant legislation to get an 
effective hotel management.

Furthermore, Donellan (1998) conducted a survey involving major 
retailer in United State has claimed that the communication skill and 
entertaining customers become crucial factors in retail business. Meanwhile, 
Mohd Zaki, Nor’ Aini and Shardy (2012) conducted a survey involving 125 
Malaysian mall managers where they have discovered the competencies 
for mall manager consists of knowledge, skill, and conscientiousness. The 
research was testing on knowledge, skill, abilities and other characteristics. 
However, the abilities and other characteristics are difficult to infer with the 
job performance. The conscientiousness refers to individual’s personalities 
such as self-control, leadership, integrity, cooperative, near vision and 
independence. 

Kay and Moncarz (2004) claimed the effects of knowledge, skills, 
and abilities (KSA’s) on managers’ lodging success, human resources 
management are a crucial skill for lodging managers. However, the 
knowledge in financial management has appeared as a strong indicator of the 
top-level success. Thus, it shows that knowledge in financial management 
plays an important role in the manager advancement and careers in the 



8

Malaysian Journal of Sustainable Environment (MySE)

lodging industry. The hospitality management requisite has changed over 
time with the increasing importance placed on the competencies such as 
financial management and marketing. Meanwhile, according to Zaki and 
Rohaya (2009), the property manager’s knowledge and skills consists of 
three main domains which are the general business process, risk management 
and cost reduction in handling the property management. These three main 
domains are essential in order to secure capital investments for the building 
owner.

Recently, the competency for property management and facility 
management has been discussed by Zarita et al. (2016); Raja Mazyani 
and Abdul Hakim (2015); Mariah, Hakim, Maimunah and Shahril (2014). 
Zarita et al. (2016) claim the competency required by professional 
property managers in property management consists of advanced technical 
knowledge, a good grasp of business operations and working knowledge 
of the real estate business environment. Zarita and team also propose the 
property management competencies framework that is applicable to the 
property management team to execute successful management. Meanwhile, 
Raja Mazyani and Abdul Hakim (2015) come out with a different result in 
conducting a survey on 175 Malaysian School administrators on facilities 
management competencies, where it consists the main element competencies 
which are managing physical facility’s performance, aligning facilities 
management with organisational aim, control of resources and people 
management.

In addition, Mariah et al. (2014) conducted a survey to 661 facility 
management personnel in polytechnics. The study revealed the most 
important competencies for sustainable for higher education comprises of 
leadership and management, managing the work environment, managing 
human resources and business organisation. The competencies are very 
crucial in carrying out the responsibility for sustainable development. 
Moreover, the research on competency expectation for the property 
professional in Australia conducted by Poon and Brownlow, (2014) revealed 
that the most important knowledge, skill and attribute among Australian 
property professional are valuation, effective written, communication skills 
and practical experience respectively. The practical experience factor is 
essential to ensure graduate are work-ready when they start to involve in 
the property industry. 
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While the above studies analysed the essential competencies in 
facility and property management, Hwang and Ng (2012) and Hate (2010), 
discussed competencies needed by general discipline and project manager 
competencies in developing the green building in Malaysia. According to 
Hwang and Ng (2012) in their research on project management knowledge 
and skills for the green construction, the study revealed that the most important 
knowledge areas to overcome challenges were schedule management and 
planning, stakeholder management, communication management, cost 
management and human resources management. In addition, the most 
important skill that are required in mitigating the challenges were analytical, 
decision-making, team working, delegation and problem-solving skills. 
Meanwhile, Hate (2010) on his green industry competency model come 
out with different type category needed by general discipline involved in 
green building development which are personal effectiveness competencies, 
academic competencies, workplace competencies, industry-wide technical 
competencies and industry-sector technical competencies. Table 1 below 
shows the summary of property professional competencies that focus on the 
property management and construction industry that has been discussing. 

Table 1: The Property Professional Competency-focus 
in Property Management and Construction Industry

No. Author Focus of 
Study

Sample Main findings

1. Pheng 
and Lee 
(1993)

Property 
management 

40 
practitioners’ 
property 
management
32 
management 
council 

The most important 
competencies needed for 
effective property management 
consist of: 
1. Knowledge of land title
2. Good communication skill
3. Ability to prepare report for 
council members
4. Cooperative within council 
members
5. Committed and active in 
carry out management
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2. Tas et al. 
(1996)

Entry-level 
hotel manager 
trainees 

107 lodging 
managers 

The study followed 
competency-domain model 
and it comprises five areas of 
managerial competency which 
are conceptual, leadership, 
administrative, interpersonal 
and technical competencies. 
The interpersonal and 
leadership competencies rated 
as most important, meanwhile, 
technical competencies rated 
as least important. 

3. Donellan 
(1998)

Major Retailer  75 shopping 
center 
developers 

The most important factor to 
succeed in retail business are
1. Communication skill
2. Entertaining customers 

4. Mohd 
Zaki et al. 
(2012)

Shopping 
center 
management  

275 mall 
managers

Tested on nine knowledge, 12 
skills, 11 abilities and 13 others 
characteristics. The result 
shows the main competencies:
1. Consist of 19 skills, 
three knowledge and 10 
conscientiousness elements.
2. EFA (Exploratory Factor 
Analysis) has eliminated 
elements ability and 
other characteristics 
and it substitutes with 
conscientiousness. This is 
because abilities and other 
characteristic are difficult to 
inferring with job performance. 
3. Conscientiousness refers to 
individual personality and it has 
a strong relationship with job 
performance.  
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5. Kay and 
Moncarz 
(2004)

Hospitality 
managers 

82 senior 
managers 
102 middle 
managers

1. The study beliefs regarding 
KSAs is required for lodging 
professional and actual 
knowledge associated with 
lodging management success. 
2. Knowledge in financial 
management was appeared 
significant role in manager’s 
advancement in the lodging 
industry. 
3. The hospitality management 
requisite has changed over 
time with increasing importance 
placed on competencies such 
as financial management and 
marketing.
4. Knowledge in financial 
management will drive lodging 
manager success to a greater 
degree as managers’ advance 
to higher ranks of responsibility. 

6. Zarita et 
al. (2016)

Property 
management 
team 

Industry expert 
panel 

1. The Propose Competency 
Property Management 
Framework consists of three 
levels namely foundational, 
expert area and added 
competencies for property 
management team.    

7. Raja 
Mazyani 
and Abdul 
Hakim 
(2015)

Facility 
management 

175 Malaysian 
school 
administrators  

The facility management 
competencies consist of four 
key components: 
1. Managing physical facility 
management 
2. Aligning facilities 
management with 
organisational aim
3. Control of resources 
4. People management 
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8. Poon and 
Brownlow, 
(2014)

Property 
professional 
manager 

Australian 
Institute 
Members  

Identify 31 knowledge area, 
20 skills, and 21 attribute. The 
most important categories 
among of knowledge, skill and 
attributes consist of valuation, 
effective written communication 
and practical experience. The 
least important are international 
real estate and second 
language and creativity. 

9. Mariah et 
al. (2014)

Facility 
management 

661 facility 
management 
personnel  

The most important 
competencies for sustainable 
education institution are:
1. Leadership and management
2. Work environment 
management 
3. Human resources 
management 
4. Business organisation 

10. Hwang 
and Ng 
(2012)

Project 
management 

500 project 
managers

Discovers 20 knowledge 
and skill relevant to project 
manager for green building 
construction.
1. Schedule management and 
planning
2. Stakeholder management 
3. Communication 
management 
4. Cost management 
5. Human resources 
management 

11. Hate 
(2010)

Project 
management  

Construction 
general 
discipline 

1. Personal effectiveness 
competencies
2. Academic competencies 
3. Workplace competencies 
4. Industry-wide technical 
competencies 
5. Industry-sector technical 
competencies 

METHOD

The study use desk analysis with a comprehensive literature review on 
the property manager’s competency in managing green buildings. Firstly, 
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in clarifying the suitable publish paper for this study, a research strategy 
is done by using related keywords to the purpose of study such as green 
building, property manager, facility manager, green property management, 
sustainable facility management, skill and knowledge, and competencies or 
competence or competency. The resources are mostly from articles, journals, 
conference proceedings and thesis related to the property management and 
construction industry. 

Then, the articles and journals selected are between the years 1990 until 
2016 to ensure enough data gathered. The term competency is used to reflect 
the knowledge, skill, ability and other characteristics required for property 
manager in the practice of property management. Mostly, the papers taken 
do not only focus on the property manager’s competency in green building 
management practice but also in the traditional building due to the limited 
research on the property manager’s competency in managing the green 
building. There consists of nine (9) papers that are related to property/facility 
management and two (2) papers from project management. These education 
articles from Malaysia, Singapore, the United State, Australia, and Florida 
found to be relevant for this review. The information on relevant studies 
obtained are from the databases Science Direct, Emerald Insight, ProQuest, 
SAGE, and UfoRIA Research Knowledge and Intellect Application.

Finally, the eleventh (11) selected titles, abstracts and full text were 
screened to obtain the relevant competencies elements and to ensure that no 
relevant studies were omitted. The property manager’s competency elements 
were discussed based on the current scenario and existing literature.

FINDINGS AND DISCUSSIONS

Property manager competencies are vital in order to get a successful 
property management performance. The previous review discussed on 
the property professional competencies in managing traditional buildings 
and project management competencies to develop green buildings. The 
previous researcher revealed that the competency for the different profession 
varies from each other. This is supported by Zaki and Rohaya (2009) and 
they further stated it is especially true where the different professions 
and the place of practice have different core competencies. However, the 
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competencies from the previous review are still adopted and tested for the 
property manager competencies in managing the green building in order 
to see the crucial knowledge, skill, ability and other characteristics needed. 
But, there is minimal difference in terms of knowledge and technical skill 
or ability for property management practice in the green building due to 
eco-friendly building design and material used in green building (Razali, 
Kamarudin, Zainuddin & Othman, 2015).

Table 2 represents the matrix of property professional competencies. 
The element of competencies in matrix table is obtained from the elements 
stated in the previous study. From the matrix table, it shows the frequency 
from previous researchers on their competencies element selected in their 
research based on main elements, which are knowledge, skill, ability and 
other characteristics. The findings reflect the definition of competency 
itself in the category of KSAOs and it is accepted by most scholars in the 
related industry (Kay & Moncarz, 2004; Mohd Zaki et al., 2012; Poon & 
Brownlow, 2014). The findings in the Table 2.0 were transferred in Figure 
1 which represents the summary of property professional’s competency 
in managing the traditional building and developing the green building. 
In this study, the element with the least frequent shown in Figure 1.0 was 
excluded because it shows the least essential in competencies elements. 
The discussion of categorizing competencies element from the previous 
researcher is as follows:

Knowledge 

Knowledge is defined as the body of information that is relevant to 
job performance and capability of the person to upgrade their knowledge 
continuously in order to improve their self-performance effectively 
(Mirabile, 1997; Posner, 1987). The term knowledge is used to show a 
person’s understanding of a subject with the ability to use it for the specific 
purpose (Bozkurt, 2011). In the property management context, the property 
manager needs knowledge that is related to specific task or job involved 
in green building management as to ensure the management can be done.   

Based on Figure 1, the most elements used is knowledge element for 
property professional in management such as financial and cost management 
and knowledge of legislation, codes, directive and regulatory issues. The 
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financial and cost management becomes crucial knowledge for lodging 
manager and project manager to gain successful management (Hwang & Ng, 
2012); Kay and Moncarz (2004) asserted that this is done as to maximize the 
high return and at the same time minimize the cost of management (Gurjit, 
1996). Indeed, the building life-cycle cost (Lo, Hui & Zhang, 2014) can 
be reduced. Therefore, the knowledge of financial and cost management 
is seen as a significant knowledge to ensure the efficiency of the manager.

Meanwhile, Pheng and Lee, (1993) and Tas et al., (1996) mention 
knowledge in legislation, codes, directive and regulatory issues are the 
most crucial knowledge for property professional manager. This is to 
ensure all the work and activities involved in the management comply with 
the regulation at all times (Hate, 2010) and also to ensure if there were 
any problems related to the regulatory issue, the property can be handled 
effectively (Bennett, Wallace, & Williamson, 2008). Furthermore, in green 
building management, regulatory and legal issues are also crucial for 
property manager tackle occupants to follow the green lease which generally 
address “environmentally friendly” products to be used, water and energy 
conservation, the use of alternative energy such as solar or wind, indoor air 
quality and dispute resolution (Howe & Gerrard, 2012). 

In addition, Figure 1 also shows that energy and utility management 
knowledge is least used by previous research. In green building management 
context, this element is seen crucial because one of the agendas of green 
building development is energy efficiency (Hashim, Zakaria, Ahzahar, 
Yasin & Aziz, 2016). Furthermore, the key practice for green building 
management in Malaysia, that was studied by Aghili, Abdul Hakim and  
Sheau-ting (2016), should be set as a requirement criterion knowledge for 
the property manager. According to Aghili et al. (2016), there are five key 
practices for green building management, which consists of sustainable 
procurement, sustainable operation, resources management, repair and 
maintenance management, and environmental health management. The 
knowledge based on the key practice of green building management will 
help property manager to easily tackle effective management. 

Skill 

According to Mirabile, (1997) and Posner, (1987), skill is referred 
to the ability of the person to use and implement the work efficiently in 
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order to achieve the organisation’s objective. It also refers to the ability in 
performing a certain physical and mental task according to nature of work 
handle (Spencer & Spencer, 1993). Based on Figure 1, the communication 
and analytical thinking skill is the most skill element adopted by the 
previous study. The communication skill is an essential skill in management 
practice (Donellan, 1998; Hwang & Ng, 2016; Pheng & Lee, 1993; Poon 
& Brownlow, 2014) because the good communication between the parties 
involved in the property management practice can give effective exchange 
of massage to avoid any misunderstanding and misinterpretation (Miller, 
Pogue, Saville & Tu, 2010; Szu-Fang, 2013). Next, the property manager 
with analytical thinking able to determine the cause-effect relationship, 
prediction of potential obstacles and realistic plan to overcome a certain 
problem or situation in completing any task (Peleckis, Vilnius & Peleckien, 
2013). Hence, any problem involved in management also can be handled 
perfectly.

The skills adopted by the previous researcher is actually suitable to 
adapt for property manager in managing green building because all the 
skill element is suitable for management industry. Nevertheless, there is 
important skill element that is not mentioned by the previous researcher on 
the importance to adopt which is the technical skill. Technical skill in green 
building management refers to the skill in handling energy-using equipment 
and water-using equipment which includes its processes. This is to ensure 
the manager is able to control technologies like handling energy monitoring 
system, electrical distribution system, HVAC systems, plumbing fixture 
and metering equipment (Siciliano, Tutterow & Reyes, 2013; Smallwood, 
Sauntson, Short, Cranfield & EERE, 2008). 

Ability 

Ability refers to personal talents such as manual dexterity, visual or 
spatial acuity or conceptual thinking. Although ability may be taught, learned 
or enhanced, it also has natural ability predisposition to the individual 
(Mirabile, 1997). According to Lohman (1997), ability is sometimes 
defined as performance on a particular task. In other words an individual 
needs certain abilities to execute task performance. The belief in green 
building management also needs the specific ability. According to Figure 1, 
teamwork and ability to work under pressure are the most ability elements 
adapted by previous authors. Teamwork is the actual crucial ability in 
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property management because the effective teamwork in the organisation 
makes the work more well-organised. The organisation members are able to 
share ideas and suggestion, keep others well informed on certain situation 
or problems and utilized skills of members in management practice (AIM, 
2012; Woodruffe, 1993). Meanwhile, the ability to work under pressure 
is an important competency for the manager, especially in the service 
industry. In hospitality management, the managerial jobs are often highly 
demanded, task-specific and poor structured which force the manager to 
perform many tasks and comply with inflexible demands (Bernsen, Segers 
& Tillema, 2009). In addition, the ability to work under pressure enables 
the manager to define and solve problems in the workplace. The manager 
also able to recognize the problem exists and solve the problem by applying 
and adapting information in an organised, safe and systematic way to solve 
the problem (Friedman & Fleishman, 1992). 

Other Characteristics 

According to Mirabile (1997), other characteristics are defined as other 
personality predisposition that may be taught, learned or altered but probably 
occurs naturally in some people. Other characteristics that can be added are 
values for successful property management execution (Zarita et al., 2016). 
Figure 1 displays leadership is the most other characteristics element adopted 
by the previous researchers. Leadership is crucial competency especially 
among managers who will lead certain organisation or management 
(Evarts, 1987; Loqman, Asmoni & Shaari, 2017). An effective leadership 
in management is needed by manager consist of four dimension which is 
task leadership, organisational leadership, people leadership, and systems 
leadership (Friedman & Fleishman, 1992). With these four dimensions, 
it is believed that property manager can lead property management team 
effectively to ensure the building can function as intended.

As mentioned earlier, all the elements were adapted in the study 
except the element with frequent 1. The key green building management 
practice such as sustainable procurement, sustainable operation, resources 
management, repair and maintenance management and environment health 
management (Aghili et al., 2016) and technical skill (Siciliano et al., 2013; 
Smallwood et al., 2008) are included in this study as a part of knowledge 
and skill. Overall, the competencies elements in the study context consists 
of nineteen (19) knowledge, fourteen (14) skill, eleven (11) ability and 
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ten (10) other characteristics with total competencies element is fifty-five 
(55). The summary of property manager’s competencies in managing green 
building is as Table 3.

Table 2: The Matrix of Property Professional’s Competencies
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All type 
of green 
building 

(commercial, 
residential, 
industrial & 
etc)Project 
manager

Knowledge
- legislation, codes, directive 
& regulatory issues

x x x x x x x x 8

- administrative 
management (checking, 
examining & recording)

x x x x x x x 7

- building technology and 
service 

x x x x x 5

- risk management x x 2
- human resources 
management

x x x x 4

- financial management x x x x x x x x x x 10
- environmental knowledge 
(environmental impact 
management) 

x x x x x 5

-sustainability & 
management

x x x 3

- health and safety x x x x x x x 7
- business marketing x x x x x 5
- energy and utility 
management

x 1

- quality management/ 
assurance 

x x x x 4

- operation, installation & 
repair (Maintenance)

x x x x x x 6

- material resources 
management 

x x x 3

- building and construction 
design 

x x x x 4

- planning & schedule x x x x x x 6
- sustainable procurement x x x 3
- accounting and economic x x x 3
- Mathematics, Science, 
English language, Physic, 
mechanical 

x x x x 4

- client care and customers 
service 

x x x x 4
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- tenancy management x x x 3
Skill 
- communication skills x x x x x x x 7
- independent thinking x x x 3
- effective verbal 
presentation 

x x x x 4

- networking x x x x 4
- negotiation/ dispute 
resolution skills

x x x x x 5

- critical thinking x x x x x 5
- analytical thinking x x x x x x 6
- financial analysis skill x x x 3
- listening skills x x 2
- information technology x x x 3
- interpersonal skills x x x x x 5
- mentoring skills x x x 3
- flexibility x x 2
- basic computer and 
technology skill

x x x x x 5

- management of personnel 
resources

x x x x 4

- second language x x 2
Ability 
- ability to work under 
pressure

x x x x x 5

- reading and writing x x 2
- selective attention x x 2
- oral comprehensive x x x x 4
- oral expression x x 2
- written comprehensive x x x x 4
- ability to meet others’ 
(including clients’) 
expectations

x 1

- willing to learn (continuous 
learning)

x x 2

- ability to define and solve 
problems

x x x x 4

- effective reading x x x x 4
- time management x x x x 4
- teamwork x x x x x x x x 8
Others 
- practical experience x x 2
- client focus x 1
- self-motivation x x 2
- self-confidence   x x 2
- commercial attitude x 1
- being persuasive x x 2
- maturity x 1
- professionalism x x x x 4
- leadership x x x x x x x 7
- vision x x x 3
- managing performance x 1
- judgement / decision-
making

x x x x 4

- self control x x 2
- initiative x x 2
- dependability & Reliability x x 2
- integrity x x 2
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Figure 1: The Summarized of Property Professional’s Competencies 
in Manage Traditional Building and Developed Green Building
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Table 3: The Property Manager’s Competencies 
Element in Managing Green Building

Knowledge Skill Ability Other 
Characteristics

1.  Legislation, codes, 
     direction and 
     regulatory issues

1.  Interpersonal skill 1.  Ability to define 
    and solve problem

1.  Professionalism

2.  Environmental impact 
     management

2.  Communication 
     skill

2.  Ability reading and 
     writing

2.  Self-motivation

3.  Sustainable 
     operation

3.  Effective verbal  
     presentation

3.  Oral 
     comprehensive

3.  Self-confident

4.  Health and safety 4.  Critical thinking 4.  Time management 4.  Self-control
5.  Human Resources 
     Management

5.  Analytical 
     thinking 

5.  Oral expression 5.  Persuasion

6.  Operation installation 
     and repair

6.  Second language 6.  Written 
     comprehensive

6.  Decision making

7.  Building services and 
     technology 
     management

7.  Monitoring Skill 7.  Written 
     expression

7.  Practical 
     experience

8.  Material resources 8.  Basic computer 
     and technology 
     skill

8.  Teamwork 8.  Initiative

9.  Building and 
     construction design

9.  Information 
     technology skill 

9.  Technology and 
     tool

9.  Dependability 
     and reliability

10.  Administrative 
      management

10.  Negotiation skill 10.  Continuous learn 10.  Integrity

11.  Client care and 
       customers service

11.  Independent 
       Thinking

11.  Leadership

12.  Financial 
       management

12.  Networking 

13.  Business marketing 
       management

13.  Flexibility and 
       adaptability 

14.  Sustainable    
       procurement

14.  Financial 
      analysis skill 

15.  Planning and 
       scheduling 

15.  Technical skill

16.  Economic and 
       accounting 
17.  Quality 
       management  
18.  Tenants and 
       Occupancy
19.  Basic knowledge

LIMITATIONS 

The limitations of this literature review include the biasness of publication 
as not all results and funding in relation to property manager competency 
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in managing green building are available, known or written about. So, it 
can potentially influence the finding of reviews. Previous study on this area 
are mostly presented on property manager competencies in managing the 
traditional building and related to green building management and have not 
directly discussed on competency matters. This will limit the generalisation 
of the findings. However, from the reviews we could identify the competency 
elements needed by property manager competencies’ transition into the 
property manager competencies in managing green building by identifying 
similar issues, which may be utilised in developing effective and efficient 
green building management.

CONCLUSION

As a conclusion, the one factor that unites all the literature review in this 
paper is the competencies needed by the property manager in order to 
improve the green building management performance. The result from 
literature review shows, the top rank competencies under knowledge 
element is financial management due to manager’s concern in minimizing 
operational cost and at the same time maximizing the return to the building 
owner. Under the skill element, the highest rank fall to communication skill 
in property management because good communication skill is needed as to 
avoid any misrepresentation or misunderstanding among management team 
in carrying out the task. Meanwhile, under ability elements, teamwork is the 
highest rank among the previous literature. Teamwork is crucial for manager 
especially in the management area that needs to cooperate with organisation 
team to ensure the job or work can be done smoothly. Lastly, leadership 
becomes the most element under other characteristics competencies which 
substantiated by previous research. It is crucial for the manager to lead 
property management team in better management ways.  

The competencies elements adopted by the previous researcher is 
actually suitable to use because in property management it has the same 
management practice in the traditional and green building. There is a little 
difference in term of green element adapted to green building. So, there are 
additional competencies that are relevant to be adapted which are technical 
skill and knowledge in sustainable procurement, sustainable operation, 
resources management and environmental health management. This element 



23

A Review of Property Manager’s Competency in Managing Green Building

is actually obtained from current practice property management in green 
building. Therefore, it important for the property manager to have the 
competency to ensure effective and efficient green building management.

Overall, the result shows, fifty-five (55) competencies elements will 
further tested to prove the important and relevant competencies needed in 
green building management. Highlighted here, the future direction of this 
study is to find the relationship between knowledge, skills, ability and other 
characteristics with job performance. This is because the competencies 
required by an individual is the way to improve job performance in a 
certain situation. Many scholars already proved that sufficient competencies 
will boost excellent job performance (Boyatzis, 1982; McClelland, 1973; 
Spencer & Spencer, 1993). Meanwhile, the significance of this review may 
contribute to the property manager in improving their skill, knowledge, 
ability and other characteristics to achieve the outstanding green building 
management performance. The study also can be put as references to 
property manager in ensuring the “greenness” of green building be achieved 
totally for its whole life cycle. This research also response to the 11th 
Malaysia Plan in order to produce highly skilled generation and improve 
the green and sustainable development.
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ABSTRACT
(Blank, 11pt)

The	implementation	of	green	roof	on	top	of	buildings	is	becoming	a	trend	in	
the	urban	cities	and	provides	numerous	benefits	to	the	green	development	
growth.	Despite	the	benefit	and	enhancement	on	green	roof	installation,	
maintenance	consideration	is	still	largely	unexplored	as	the	main	significant	
factor	 in	 the	viability	of	green	 roof	 installation.	This	paper	 is	aimed	 to	
identify	 the	 significant	 criteria	 of	 green	 roof	maintenance	 practice	 in	
Malaysia.	The	literature	findings	revealed	that	there	are	generally	twenty	
(20)	criteria	pointed	as	maintenance	criteria.	Out	of	20,	six	maintenance	
criteria	were	 identified	as	 the	most	 significant	 factors	 towards	 the	 best	
practice	of	green	roof	maintenance.	

Keywords: Green roof, green roof maintenance, maintenance, maintenance 
criteria
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INTRODUCTION AND BACKGROUND TO THE STUDY

Malaysia is one of the tropical countries that is located on the South China 
Sea, and lies at the latitude 3.12 °N and longitude 101.55 °E (Mirrahimi et 
al., 2016). The tropical region is an uncomfortable climate zone that accepts 
a large amount of solar radiation, high temperature, high level of relative 
humidity, and long periods of sunny days all the year (Al-obaidi et al., 2014). 
This is also supported by Khalil and Husin (2009) that described the location 
of Malaysia as under tropical climate region is naturally hot and a humid 
climate. Moreover, due to the rapid growth of the urban population, this 
region has experienced a rise in urbanization, especially in the developed 
countries such as Singapore, Malaysia, and Indonesia (Al-obaidi et al., 
2014). The booming of urban population has produced mass development 
and has reduced the green areas. In 2012, a study by Yusof and Johari as 
cited in (Chow & Abu Bakar, 2016) stated that the green areas of Kuala 
Lumpur have been reduced from its original 24,222 hectare of city area 
to 59.4% or 14,386 hectare. This rapid development also has boosted the 
intensity of urban heat island (UHI) (Wong & Yuen, 2011). Nevertheless, 
the construction industry in Malaysia has been growing concurrently with 
sustainable development in order to cease the problems which have been 
occurring in the recent decades. One of the sustainable approaches to help 
minimizing this environmental problem is by using the means of vegetation 
or plant material on rooftops or also known as green roof.

Many buildings in developed countries such as Germany, Canada, 
Japan, America and Singapore have used green roof as one of the solution 
to reduce the environmental problems along with its benefits. As cited by 
Herman in  (Zahir et al., 2014), about 14% of all flat roofs in Germany have 
adapted green roof and the supportive government policies make it becomes 
typical to have green roof in the cities. At the same time, over the past few 
decades, green roofs were well accepted and more popular across Europe 
(Kamarulzaman et al., 2014). Furthermore, Getter and Rowe (2006) also 
mentioned that, the roof area in most urban regions would usually constitute 
around 21% - 26% of the total areas. Thus, it will provide the possibility 
to add to the urban green area if green roofs were used. This technology 
also becomes common in USA for instance in Chicago, Portland, Atlanta 
and other cities (Ismail et al., 2016). Meanwhile in Canada, the Canadian 
government began incorporating green roofs in a continuum of sustainable 



33

Analytical Review of Maintenance Criteria for Green Roof in Malaysia

initiatives eligible for partial reimbursement and funding (McIntyre & 
Snodgrass, 2010). Moreover, Ministry of Federal Territories and Urban 
Wellbeing through the program of “The Greening of Greater KL” have 
targeted a total conventional roofs area of 150,000m2 to be converted into 
green roofs by 2020 (Getter & Rowe, 2006). That was a very great initiative 
by the Government to help promote the implementation of green roof in 
the country even though the implementation of green roof in Malaysia is 
still at the preliminary stage.

Despite the application of green roofs in the country is still low, there 
are some successful green roofs applications applied in a few buildings in 
Malaysia as it has slowly becoming a trend in building industry. Regardless 
the green roof implementation on certain buildings are being imposed, 
challenges in terms of its maintenance should also be taken into account 
and should also be given attention. There have been cases where the main 
problems in green roof are on the technical issues such as damage on water 
proofing and leakage on floor structure for green roof level, blockage in 
the drainage system, increasing in the occurrence of water ponding as well 
as mosquito breeding (Ismail et al., 2010). Thus, lack of maintenance is 
seen as an observable fact that can result in the roof garden not functioning 
as intended (Ismail et al., 2010). The establishment of plant material on 
rooftops provide numerous benefits to the man and nature. When considering 
the viability of the installation of green roof, the maintenance process is 
a highly important factor. It is believed to be one of the major obstacles 
to their installation. According to Ismail et al., (2016) maintenance is 
essential in order to preserve the function of the green roof garden, where 
a thorough protection and maintenance is needed from the moment they 
are installed as to prevent from high capital cost as well as maintenance 
cost of the green roof.

Therefore, the aim of this paper is to identify the significant criteria 
of green roof maintenance practice in Malaysia. The objective of this 
research is to identify the current practices and vital criteria needed for 
green roof maintenance in Malaysia. Hence, the findings in this paper are 
presented to achieve the research’s objective. Apart from that, the findings 
can be an added value to the existing practice that are previously more 
concerns on the design and benefits consideration In order to achieve this 
aim, previous studies on the types of green roof, relation to the significant 
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of maintenance and maintenance criteria were explored in both local and 
international context. 

TYPES OF GREEN ROOF  

Basically, green roofs can be divided into two distinguished types which 
are either extensive or intensive green roofs (Abdul Rahman et al.,  2015; 
Abdul Rahman et al., 2013; Hui, 2010; Jim, 2017; Silva et al., 2015). 
Extensive green roof is thinner, simple and a lighter kind of green roof 
where it is normally suitable for lightweight buildings. Usually, it only 
needs a shallow substrate of a depth about 15cm or less, and the selection 
of vegetations is rather limited than intensive green roof where the plants 
adopted are usually from the species of small plants, sedum, shrubs and 
bushes that only need low maintenance and can be self-generative. These 
make the extensive green roof to only require a low cost and easier to build 
and maintain than intensive green roof. Basically, this type of green roof is 
rarely accessible to the public as most of the time, it is only accessible for 
maintenance purposes (Abdul Rahman et al., 2013).

Meanwhile, the intensive green roofs or also known as roof gardens are 
heavier and strong enough to support an additional load, where it is suitable 
for underground garages and heavy buildings. Therefore, as it is generally 
heavy, the system requires specific support from the building (Rahman et 
al., 2013). On the contrary, it requires a deeper substrate of a minimum 
depth of 15 cm, and it offers varieties of vegetations which consist of trees, 
big shrubs and bushes and many species of ornamental plants as in the roof 
top garden. As described Hui (2006), it sometimes have additional features 
such as walkways, benches, playgrounds or even ponds can be set-up on 
the roof. Hence, it requires regular garden maintenance and needs proper 
irrigation system which makes it costly to build and maintain as intensive 
maintenance is needed periodically with skilled labours (Fauzi et al., 2013). 
The intensive green roof is usually accessible to the public as the green 
roof itself is being fully-facilitated with that of a park or normal garden; 
it is just that the garden is located on the building structure which makes 
it different from the normal one. Table 2.1 shows the difference between 
intensive and extensive green roof, as compiled from Bass et al. (2014) and 
Getter and Rowe (2006):
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Table 2.1: Key Difference of Extensive and Intensive Green Roof 
(Bass et al., 2014; Getter & Rowe, 2006)

KEY 
DIFFERENCE EXTENSIVE GREEN ROOF INTENSIVE GREEN ROOF

Photo/Figure

(Getter & Rowe, 2006) (Getter & Rowe, 2006)

Growing 
Media/ 

Structural 
Preparation

(source: Bass 
et al., 2014)

Depth of growing media 
generally between 50 - 100 
mm (2 – 4 inches)
Minimal to no irrigation
Light weight
Structural engineering usually 
not required
Suitable to cover large surface 
areas

Depth of growing media greater 
than 100 mm (4 inches)
More likely to require irrigation
Heavier in weight
Requires structural engineering
Used over smaller areas or in 
landscaped containers

Vegetation
(source: Bass 
et al., 2014)

Stressful conditions for plants 
requires low growing drought 
resistant species
Can support few plant species, 
generally monoculture

Deeper substrate can support 
wider range of native plant 
species
Can be designed to simulate 
greater range of plant species 
and habitats

By considering the types of green roofs, the maintenance criterion is 
therefore critical factors in the operation phase of a building. As mentioned 
by Saiz et al. (2006), building maintenance and operation is one of the 
critical factors in the stages of the building life cycle. To sustain the 
building life span with the green roof installation, ideally the criteria of 
green roof maintenance should be highlighted in reviewing the viability 
of its installation. Determining suitable criteria for maintenance helps to 
prolong the life-span of building, thus achieve sustainability. As supported 
by Khalil et al. (2015), proper building and maintenance assessment through 
suitable criteria and indicators can help organisations to reduce the building 
operation cost, including green roof maintenance. 
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The Criteria of Green Roof Maintenance 

This section confers on the maintenance criteria derived from the 
previous researchers in examining the green roof systems. A lot of studies 
have been done, both locally and abroad, on matters concerning the green 
roof implementation issues and have been recorded and documented in 
various publications. But only a few studies were carried out in regards 
to the maintenance of green roof, particularly in Malaysia. This paper 
addressed an exploratory step and initial establishment in assessing the 
suitable maintenance criteria that can be used in this study. By exploring 
and understanding the viewpoints of past studies, the maintenance criterion 
of green roof is ascertained and leads to a better result.

Literatures studies on the maintenance of green roof in Malaysia 
were minimal. Nevertheless, there are few articles regarding this matter. 
These authors have also identified various literatures from overseas that 
create a more comprehensive research on the subject matter. Research by 
Kamarulzaman et al. (2014) points out on the vegetation, growing medium, 
filter mats, drainage layer, insulation, root barrier and waterproof membrane 
as the main criteria needed in the maintenance of green roof. Meanwhile, 
Ismail et al. (2016) highlights criteria such as roof slab, waterproofing 
membrane, drainage system, fertilization, pruning, weed control and 
irrigation system.

Tolderlund (2010) on the other hand, emphasizes the green roof 
maintenance criteria of waterproofing membrane, drainage inspection, 
rooftop structures, plants and growing medium including weeding, watering, 
pruning, fertilization, replacing plants and also irrigation. Other than 
that, Lucket (2009) stresses more to the vegetations involving watering, 
fertilizers, weed and pests. Harris (2014) analyses the criteria of irrigation, 
fertilization, plant management and clearance or removal. Coelho et al., 
(2015) divides the criteria into two which is layers and other elements, 
while Townshend (2006) underlines waterproofing inspection, drainage 
inspection, plant health inspections, replacing planting, irrigation, pruning, 
fertilizing, pests control and weeding as the important criteria in maintaining 
the green roof system. In the meantime, Gedge et al. (2013) discusses on 
the criteria of functional layers, roof deck, climate, thermal performance, 
stability, insulation, waterproofing, storm water management and also 
vegetation of the green roof.



37

Analytical Review of Maintenance Criteria for Green Roof in Malaysia

Based on the above, the findings were further compiled and 
summarised as per Table 2.2, Table 2.3 and Table 2.4. Table 1 shows 20 
criteria and the descriptions that were shortlisted in abbreviations. These 
criteria are revealed as the significant factors that should be considered in 
the maintenance management of green roof applications.

Table 2.2: Abbreviations and Description of the Maintenance Criteria 

ABBREVIATION THE MAINTENANCE CRITERIA

CL Climate

DR Debris Removal

DS Drainage system

FT Fertilization

FM Filter mats

GM Growing medium/ Soil substrate

INS Insulation

ISW Irrigation system/ Watering

OS Occupancy & safety / Accident prevention

PC Pest and disease control/ Plant Health Inspections

PR Pruning

RA Roof access

RS Roof slab/ Structural deck

RB Root Barrier

SS Slope stability

TP Thermal performance

VG Vegetation

WR Water retention/ Storm water management

WM Waterproofing Membrane

WC Weed control

From the description of criteria and its abbreviations, Table 2.3 and 
Table 2.4 showed the summary of previous research that has pointed the 
maintenance criteria of green roof. Both compilations addressed the criteria 
of maintenance in both international and local context, respectively. The 
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compilation is highlighted as an initial establishment of the significant 
criteria for green roof maintenance in Malaysia. 

Table 2.3: The Criteria of Maintenance in Green Roof (International Context) 

SOURCE(S)

THE CRITERIA OF MAINTENANCE 

C
L

D
R

D
S FT FM G
M

IN
S

IS
W

O
S

PC PR R
A

R
S

R
B SS TP VG W
R

W
M

W
C

(Coelho, et 
al., 2015) a a a a a a a a

(Harris, 
2014) a a a a

(Gedge et 
al., 2013) a a a a a a a a a

(Tolderlund, 
2010) a a a a a a a a a

(Lucket, 
2009) a a a a

(Townshend, 
2006) a a a a a a a a

ASTM 
International 

(2006)
a a

Table 2.4: The Criteria of Maintenance in Green Roof (Malaysian Context) 

SOURCE(S)

THE CRITERIA OF MAINTENANCE 

C
L

D
R

D
S FT FM G
M

IN
S

IS
W

O
S

PC PR R
A

R
S

R
B SS TP VG W
R

W
M

W
C

(Ismail, et al., 2016) a a a a a a a

(Kamarulzaman, et al., 
2014) a a a a a a a
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METHODOLOGY

This study was done through an analysis of literature review on the tropical 
green roof and its maintenance criteria. The resources of the study are 
mostly from the secondary data which is journals and articles, conference 
proceedings, and also existing green roof guidelines. They are mainly 
drawn from between the years 2006 until 2017 in order to assure the most 
updated data on green roofs system are used. Based on the review on the 
current scenario and existing literatures, the maintenance criteria for green 
roofs are then analyzed.

DISCUSSIONS OF FINDINGS

Based on the review, the results had a number of similarities on the 
maintenance criteria of the green roof. It is also found that one criterion 
is very much related to other criteria. For instance, the criterion of weed 
control is much related to debris removal and fertilisation, while the 
criterion of drainage is related to water retention and irrigation system. The 
author decided to use the common criteria based on mode or frequent value 
retrieved in the previous study in identifying the suitable criteria of green 
roof maintenance in Malaysia. Based on the preliminary findings, six (6) 
maintenance criteria retrieved a higher mode or frequent value and they are; 
i) drainage, ii) fertilisation, iii) irrigation, iv) vegetation, v) waterproofing, 
vi) weed control. As an initial establishment of green roof maintenance 
criteria in Malaysia, these criteria were considered as the most significant 
factors to be included in the maintenance process. As compiled in Table 
4.1, the justification on the appropriateness of the maintenance criteria is 
summarised as follows:
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Table 4.1: Justifications of the Maintenance Criteria for Green Roof  

CRITERIA JUSTIFICATION

Drainage 
system

All drains must remain free of vegetation and foreign objects. 
Inspection of drainage flow paths is crucial because of the 
severe consequences of drainage back-ups. Every drain on 
a green roof must remain permanently accessible in order to 
allow for regular inspections and maintenance. Roof outlets, 
drains, interior gutters, and emergency overflows should be 
kept free from obstruction by either providing a drainage barrier 
or equipped with an inspection shaft (Tolderlund, 2010).

Fertilization

Fertilisation is the process by which additional nutrients can 
be supplied to the plants, enhancing germination, flowering 
and resistance to weather extremes. It may be used during 
establishment phase to promote plant health,where organic 
products are recommended (Tolderlund, 2010). Fertilization 
is not recommended for extensive green roof because they 
typically have low nutrient requirements and are therefore often 
fertilised on an annual basis, using a slow-release fertiliser. 
Meanwhile, the intensive greenroofs with a wider range of 
planting, using a more fertile growing medium, require a more 
regular fertilisation (Harris, 2014). Fertilizer application should 
be only be at minimum level (Ismail et al., 2016). Annual 
fertilization is necessary for the first 3 to 5 years (Lucket, 
2009). Nonetheless, Periodic fertilization may be necessary 
to maintain lush growth (ASTM International, 2006).

Irrigation 
system/ 
Watering

Irrigation is a process where water is supplied by using artificial 
means for example by using pipes. Other than pipes, sprinkler 
or drip irrigation systems also can be used by installing their 
tanks, pipes and emitters during the design phase of the green 
roof. As the green roof can be accessed (intensive green roof), 
the more likely irrigation system is required (Ismail et al., 2016). 
Meanwhile, the extensive roofs should not require irrigation in 
general. However,
it may be advisable to have an irrigation system in place just in 
case the site experiences an extended drought or other unusual 
weather patterns (ASTM International, 2006)
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Vegetation

The type of plants and vegetations used for the green roof 
depends on the type of green roof design, the depth of 
growing medium installed, and the climate zone. An Intensive 
green roofs may use any plant, including shrubs, perennials, 
trees, and so on. Meanwhile, Extensive green roof generally 
uses drought resistant plants with shallow roots such as 
Sedums and lawn (Kamarulzaman et al., 2014). The ability 
of plants to survive on a green roof is directly proportional to 
the amount of maintenance time and budget allocated to the 
project, particularly in the first two years when they are getting 
established (Ismail et al., 2016).

Waterproofing 
Membrane

This membrane either as a liquid or in sheets is applied to 
the building surface and keeps water from leaking into the 
building construction. In some cases, the membrane will also 
contain a root barrier either as a laminated surface or through 
chemical additives in the coating (Kamarulzaman et al., 2014). 
As leak is one of the main defects found at intensive green 
roofs, it can be detected by using a few methods such as 
Flood Testing, Flowing Testing, Electric Field Vector Mapping 
(EFVM), Capacitance, Infrared (IR) Thermal Imaging and 
Moisture Sensors (Hui, 2010). The roof membrane will have 
to be replaced after 30 – 50 years, according on the roof size, 
building height, type of planting and depth of the growing 
medium (Ismail et al., 2016). Meanhwhile, regular inspections 
are advised at least three times per year (Tolderlund, 2010).

Weed control

Weeding is where the wild plants growing where it is not wanted 
especially among garden plants need to be taken out from the 
ground. Weeds can compete for water and food and choke out 
the intended green roof plants. It can also have much more 
aggressive roots that, when left unchecked, are capable of 
exploiting weaknesses in root barriers and damaging roofing 
membranes. Weed eradication is necessary throughout life of 
the roof whre it usually involves hand weeding by using garden 
gloves and energetic weed pullers. The use of herbicides is 
strongly discouraged due to the same environmental concerns 
(Lucket, 2009)
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CONCLUSION

The green movement has become a global trend in the construction 
industry nowadays, where the concept of a green roof is also being looked 
at and explored deeply. However, in Malaysia, the concerns on green roof 
maintenance are not prioritised in reviewing the viability of its application. 
The maintenance of the green roof system itself is often being neglected, 
but the maintenance holds an important role in sustaining the green roofs 
for their intended function. The outcome of this study has focused on the 
green roof concepts in assessing the appropriate maintenance criteria to be 
applied in Malaysia. Hence, the paper outlined six (6) maintenance criteria 
of green roof as an initial establishment. The criteria marked are appropriate 
and significant in the context of green roof maintenance in Malaysia. 
Further path of this study will outline the strategic ways and best practices 
in lieu of the current maintenance practice of green roof towards achieving 
sustainability and environmental enhancement.
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ABSTRACT
(Blank, 11pt)
The	construction	industry	is	the	major	solid	waste	generator	in	Malaysia.	
The	extensive	building	and	infrastructure	development	projects	have	led	to	an	
inclination	in	construction	waste	generation.	The	accurate	waste	composition	
and	quantity	 are	 hardly	 to	 be	measured,	 as	 the	 construction	activity	 is	
dynamic	 in	nature.	Every	 construction	 stage	produced	different	 types	of	
waste	and	amount.	Therefore,	the	pattern	of	waste	generated	throughout	
the	construction	stages	need	to	be	identified.	This	paper	critically	reviewed	
construction	waste	issue	in	Malaysia	in	order	to	identify	the	gap	in	research.	
Based	on	literature	studied,	this	paper	proposes	an	approach	to	quantify	the	
wastage	rate	and	develop	construction	waste	standard	tolerance	for	stratified	
residential	building	projects.	There	are	six	steps	in	the	empirical	research	
approach.	First	 is	 identification	of	 the	stratified	residential	construction	
buildings.	Second	is	characteristics	of	project	analyze	is	similar	for	uniform	
investigation.	 Third	 is	 determination	 of	 construction	 stages.	Fourth	 is	
quantification	of	the	waste	generated	in	the	construction	projects	studied.	
The	fifth	step	 is	conduct	structure	 interview	with	 the	authorized	person.	
The	last	step	is	summation	of	the	recorded	quantity	and	development	of	
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construction	waste	 standard	 tolerance.	 It	 is	 expected	 that	 the	 proposed	
research	approach	will	be	practical	for	construction	waste	quantification	
and	for	future	research	undertaken.	
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INTRODUCTION 

Construction waste has placed a heavy burden on sustainable development 
in a lot of countries or regions and is crucial to the growth of Malaysian 
economy. With the major infrastructure projects planned construction 
becomes even more critical (Construction Industry Transformation 
Program 2016-2020). The efficiency of the construction industry and 
also environment could be affected by the construction waste generation 
(Formoso et al., 2002). In Malaysia, the construction industry produces a 
lot of by-product or construction waste. This was then proved by RM553.5 
million of waste management expenditure that has been supplied for 
year 2013 and RM189.1 million were allocated for construction activity 
(Department of Statistic Malaysia, 2013). In order to reduce the impact on 
the environment, waste management must successfully be implemented.

Waste management and waste minimization effectiveness are the most 
pressing issue nowadays. A systematic waste management is crucial to be in 
place at the construction site (Tchobanoglus, 2012). A systematic approach 
that supported by various decision making tool can initiate an efficient 
construction waste management (Martinez-Lage et al., 2010) and indirectly 
will resume the environmental sustainability. One of the tools is a practical 
construction waste estimation system. Researchers and organisations from 
all over the world are aware of this issue and have focused on the estimation 
of construction waste accumulation. Lu, Yuan, Hao, Mi and Ding (2011) 
agreed that the future challenge of construction waste studies is to establish 
standardize measurement technique for waste generation in order to improve 
performance management.
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The accurate quantification of construction waste at project level is 
the need for the authorities to establish appropriate policies, guidelines, 
strategies and codes of practice for sustainable construction waste 
management. Later, these law and enforcement can be referred to for the 
development of optimal waste treatment facilities, reasonable charge for the 
level of waste and also the appropriate incentives for construction companies 
to take proactive measures in minimizing construction waste (Li, 2013). 

In general, the lacking of reliable and official data from the local 
governments has encouraged researchers to estimate the construction waste 
quantification. Researchers from Malaysia has done a few research on 
construction waste quantification as shown in Table 1 (Mei and Fujiwara 
(2016); Mahayuddin, Pereira, Badaruzzaman and Mokhtar (2008) and 
Jalali (2007). However, none of them has generated a standard tolerance 
for construction waste. This has made it difficult to control and minimize 
construction waste generation in Malaysia. CITP (2016-2020) also supported 
that there is a lack of sustainable-rated in construction that shows the 
high volume of construction and demolition waste dumping. Therefore, 
there is a need to drive innovation in sustainable construction by reducing 
irresponsible waste during construction through standard tolerance.

Table 1: Previous Research on Waste Quantification

Author/ year Area Method Outcome
Mei and 
Fujiwara 
(2016)

Quantification of 
construction waste 
for mixed use 
development

Structured 
interview and site 
observation

Waste generation 
rate for different 
construction 
method.

Bakshan et al. 
(2015)

Methodology for 
estimation waste 
generation rates

Field observation 
at construction 
site

Framework on how 
to calculate WGR in 
Lebanon

Saez et al. 
(2013)

Performance waste 
management

Construction 
database

Best practice 
measures 
assessment for 
construction waste 
management

Yuan (2012) Performance waste 
management

Structured 
interview

Key indicator for 
assessing the 
effectiveness of 
construction waste 
management
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Katz and 
Baum (2011)

Construction waste 
estimation

Field observation 
at construction 
site

Waste estimation 
model

Llatas (2011) Construction waste 
quantification

Construction 
database

A model for 
construction waste 
quantification

Kofoworola 
and Gheewala 
(2009)

Estimation of 
construction waste 
generation

Field observation 
at construction 
site

Percentage of 
energy savings from 
the construction 
waste recycled

Mahayuddin et 
al. (2008)

Construction waste 
index for residential 
projects

Heap survey Waste index

Jalali (2007) Quantification of 
construction waste 
amount

Building 
components 
through 
component index

Construction waste 
generation

Bossink and 
Brouwers 
(1996)

Construction waste 
quantification and 
source evaluation

Construction 
database and 
field observation

Percentage, cost 
and total amount of 
construction waste 

(Source: Mei and Fujiwara (2016), Bakshan et al. (2015), Saez et al. (2013), Yuan (2012), Katz and Baum (2011), Llatas 
(2011), Kofoworola and Gheewala (2009), Mahayuddin et al. (2008), Jalali (2007) and Bossink and Brouwers (1996)

LITERATURE REVIEW

Standard tolerance is a convenient reference for an acceptable standard 
of workmanship in domestic building construction (Victorian Building 
Authority, 2015). In waste management scenario, standard tolerance acts 
as a baseline to allow waste generation in a construction project. Generally, 
building contractor must agree and follow the standard that they consider 
appropriate to their building project (Vitorian Building Authority, 2015). 
So far, England and Hong Kong have its own standard tolerance. The 
standard tolerance for England was produced by Waste Resource Action 
Program (WRAP).

WRAP is an independent, non-profit company and is con-funded by 
Defra and the Devolved Administrations (DAs). WRAP conducts research 
and provides a technical report and gives advice on waste reduction and 
resource efficiency in England. WRAP has developed a system to record 
and calculate the wastage rate. The system called Net Waste Tool (NWTool). 
This system will analyze all the input data and generate a technical report. 
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The report helps the industry, organisation and local authorities in efficiently 
managing construction waste, raw materials, water and energy.

WRAP uses wastage rate as the quantification method to establish 
construction waste tolerance. Wastage rates account for the proportion of 
component that ends up as waste during installation and construction process. 
Wastage rates are expressed as a percentage by volume of construction 
materials ordered which becomes waste and are used to calculate the likely 
or actual proportion of each component wasted (WRAP, 2008).

In addition, wastage rates in WRAP Net Waste Tool (NWT) are 
applied to all components in the waste classification dataset and exist in 
two forms, which is standard tolerance and good practice (WRAP, 2008). 
Tolerance has been made to accommodate best practice wastage rate in 
future adaptation on construction waste management. The tolerance made 
of data gathered from Building Research Establish (BRE), Net Waste Tool 
Consultation Group (NW Consultation Group), Waste Aware Construction 
and WRAP Net Waste Trial (NW Trial). Net Waste method was put on trial 
on eight construction waste projects across United Kingdom, involving the 
collection of wastage rate data for a variety of waste classification based 
on the various contractor experience (WRAP, 2008). The data have been 
used for the tolerance establishment.

Table 2 functions to assist project teams quickly identify their major 
sources of waste and the most significant opportunities to take action 
(WRAP, 2008). For this purpose, the authorized person in charge on waste 
management able to over-write data with specific project information such 
as reducing some cost which appear highly variable and setting their own 
target wastage rates. Therefore, this set of data aim to be a benchmark, but 
will inevitably not be corrected depending on the types of construction. 

Every construction waste has been classified according to five main 
waste streams. This is to organize the input data and to ease the authorized 
person in charge. The five main waste streams are inert, plasterboard, 
metals, timber and general mixed. According to Hong Kong Environmental 
Protection Department (EPD) (2015), inert waste is a public fill waste. It 
includes bricks, concrete, sand, stone, gravel and ceramics which is suitable 
for land reclamation and site formation. The unprocessed timber in Table 2 
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refers to softwood and hardwood timber. Meanwhile, the processed timber 
is the wood based panel products in which wood is pre-dominant in the 
form of strips, veneers, chipboard and plywood.

Table 2: Construction Waste Tolerance in England

Waste material Standard tolerance Best practice
Inert 

Bricks and blocks 20% 10% (bricks), 5% (blocks)
Aggregates 10% 5%
Surfacing materials 5% 2.5%
Tiles and ceramics 8% 5%
Pre-cast concrete 1% 0%
In-situ concrete 5% 2.5%
Screed 5% 2.5%
Gravel 10% 5.5%
Sand 12.5% 5.5%
Stone 10% 5%
Other inert 10% 5%

Plasterboard
Plasterboard 22.5% 15%
Metals
Non-ferrous metal 5% 2.5%
Ferrous metal 15% 5%

Timber 
Wooden pallets 20% 20%
Unprocessed timber 10% 5%
Processed timber 10% 5%

General mixed
Packaging (paper, cardboard 
and plastic)

100% 100%

Glass 5% 2.5%
Insulation 15% 5%
Tiled soft-flooring 5% 2%
Roll soft-flooring 20% 10%
plastic 5% 2%
Structural waterproofing 15% 5%
Gypsum products 5% 2.5%

(Source: WRAP (2008)
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Meanwhile, standard tolerance in Hong Kong was produced by 
Poon, Yu and Ng (2001). Hong Kong is one of the countries that also faces 
problem regarding construction waste management. About 37,110 tons of 
construction waste was generated daily in 1999 (Environmental Protection 
Department, 2000). However, in December 2005, a successful Construction 
Waste Disposal Charging Scheme (CWDCS) has been implemented. 
After three years of implementation, it shows the effectiveness. The 
implementation of this charging scheme has effectively reduce the number 
of construction waste generated in Hong Kong. A 60% of construction waste 
was able to secure from disposed to landfill (Hao, Hills & Tam, 2008). As a 
result, it shows that construction waste disposal can be reduced effectively 
and can help to improve the environment by implementing the CWDCS 
(Hao, Hills & Tam, 2008).

Besides that, Hong Kong which is a pioneer and leading country in 
construction waste research has established “A Guide for Managing and 
Minimizing Building and Demolition Waste”. The guide book explains in 
details on how to estimate, reuse and minimize construction waste on site 
(Poon, Yu & Ng, 2001). In addition, Hong Kong is also using the same 
method as WRAP in monitoring their amount of waste produced. Wastage 
rate has been the most preferable method to monitor and keep track on 
waste generation in a project.

Table 3 shows the construction waste standard tolerance in Hong 
Kong. It acts as the baseline for the construction waste generation in the 
country. It applies only for public housing projects. This standard tolerance 
is less detail than WRAP standard tolerance. This tolerance was made for 
a common construction waste such as concrete, timber board, steel bars, 
bricks, fine aggregates, ready-mix cement, plaster, tiles, sanitary fitting and 
kitchen joinery. 

The actual amount of waste generated will be dependent on the 
practice, experience of a company and nature of the project. The data 
gathered will then compared with the norm, to quantify the average 
performance of the industry. The Hong Kong guide book has prepared two 
different construction waste tolerance for public housing projects and private 
housing projects. However, this research will only focus on public housing 
projects as mentioned in the approach method section. 
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Table 3: Construction Waste Tolerance in Hong Kong

Waste material Standard tolerance
Concrete 3-5%
Timber board 5%
Steel bars 3-5%
Brick and block 6%
Fine aggregate 5%
Ready-mix cement 7%
Plaster 2%
Tiles 6%
Sanitary fitting 2%
Kitchen joinery 1%

(Source: Poon, Yu & Ng (2001)

METHODOLOGY

The term empirical was derived from the term empiricism which means, 
making observation to gain knowledge (Patten, 2017). Basically, all of us 
make an informal observation of the people and things around us every day. 
These observations become a basis for making decisions in life. Meanwhile, 
empirical research is defined as making observations. By following plans 
order for making observations, a researcher has indirectly engaged in a 
systematic, thoughtful process that deserves to be called research (Patten, 
2017). 

Empirical research is based on observation and measured phenomena 
that derive knowledge from actual experience rather than theory (Patten, 
2017). To plan for an observation, a researcher must first plan what to 
observe, whom to observe, how to observe and when to observe. Empirical 
evidence can be analyzed either quantitatively or qualitatively. However, 
the research design varies according to field and the type of questions being 
investigated. This research implemented the pragmatism research paradigm. 
Pragmatist researcher starts off with the research question to determine 
their research framework and ideally working with both qualitative and 
quantitative data as it allows them to better understand social reality. These 
substantiate with the principle of empirical research mentioned earlier. In 
this research, the approach implemented were observation and structured 
interview as shown in Figure 1. 
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Research approach

Structured interviewObservation

Figure 1: Research Approach

The research would be carried out in six phases.

1. Identification of the stratified residential construction building.
2. Characteristics of the projects analyzed.
3. Determination of the construction stages.
4. Quantification of the waste generated in the construction projects 

studied.
5. Structured interview with authorized person
6. Development of standard tolerance

Identification of the Stratified Residential Construction 
Building

The study focused on obtaining data from a stratified residential building 
construction in Klang Valley, Malaysia. The National Property Information 
Centre (NAPIC) (2015) reported that stratified properties formed 63.2% 
(87,913 units) of the total building plan approval (139,189 units). Table 4 
shows the stratified property stock comprised of condominium/apartment 
(44,932 units; 51.1%) and serviced apartment (31,251 units; 35.5%). 44.0% 
(19,771 units) of the condominium/apartment and 72.5% (22,661 units) of 
serviced apartment were allocated in Kuala Lumpur. The remaining 36.8% 
(51,276 units) of the total new residential supply were landed properties 
comprising of terraced (35,365 units; 69.0%s) and semi-detached houses 
(10,163 units; 19.8%). To identify this type of construction, data from the 
Construction Industry Development Board (CIDB) business department for 
the period of 2015 – 2016 were used. Therefore, in line with current trend, 
sixteen service apartment projects have been chosen.
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Table 4: Stratified Property Stock for Year 2015

Types of property Stock
Condominium / Apartment 44,932 units
Service Apartment 31,251 units

(Source: NAPIC (2015)

Characteristics of the Projects Analyzed

The scope of this study was limited to the construction type identified 
in the previous sub-section. The analysis focused on serviced apartment 
residential projects with similar construction features, materials and 
techniques in order to obtain comparable results for a precise construction 
waste analysis.

Table 5: Characteristics of the Construction Projects Analyzed

Characteristics 
Type of construction: new construction service apartment
Location: Klang Valley
Use: residential buildings
Number of levels: from 30 to 80 levels
Number of blocks: 2
Stores and/or offices are situated at ground level. 
Number of dwellings: 300 to 700 units

Determination of the Construction Stages

The study drew information obtained from the reports and the bill of 
quantities of the real construction projects analyzed. As the bill of quantities 
of all the projects analyzed does not follow the same classification of 
construction stages, it is necessary first, to state a standardized classification, 
in order to homogenize the construction process and to allow using the data 
for comparison of future results. The guideline was derived based on the 
nature of practice in the construction industry.

The guidelines used to define the construction stages are presented 
here.

1. The bill of quantities should be homogeneous and have a similar 
structure (by stages) in all the construction projects analyzed, clearly 
identifying the building stages.
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2. The project should be subdivided into elements constructed and 
activities undertaken.

3. A standardized classification of the construction stages should be 
provided. In this way, this classification could be extrapolated to other 
projects with similar characteristics.

Quantification of the Waste Generated in the Construction 
Projects Studies

Once the bills of quantities have been structured in stages, they will be 
used together with the database provided by the Solid Waste Management 
and Public Cleansing Corporation (SWCorp), which provides the estimation, 
in volume (m3) of the different types of waste generated per m2 in each 
sub-construction stage. In addition, the volume of waste generated in each 
construction stage or in the whole construction project can be determined. 

The steps in planning construction waste quantification for stratified 
residential are:

MALAYSIAN JOURNAL OF SUSTAINABLE ENVIRONMENT, VOLUME 1, NUMBER 02, 11/2016 

 Nur Amierah Harun, Asmalia Che Ahmad, Faridah Ismail 12

3.4 Quantification of the waste generated in the construction 
projects studies 

Once the bills of quantities have been structured in stages, they will be 
used together with the database provided by the Solid Waste 
Management and Public Cleansing Corporation (SWCorp), which 
provides the estimation, in volume (m3) of the different types of waste 
generated per m2 in each sub-construction stage. In addition, the 
volume of waste generated in each construction stage or in the whole 
construction project can be determined.  

The steps in planning construction waste quantification for stratified 
residential are: 

Figure 2. Steps in construction waste quantification for stratified residential building 

i. Prepare the waste classification to be quantified 

The construction waste measured in the research was classified 
based on waste classification by WRAP (WRAP, 2008) for a 
systematic and adequate quantification. The waste material 
studied have been classified into six major groups; inert, 

i. Prepare the waste classification to be quantified 

ii. Select the method for quantifying waste 

iii. Prepare the instrument / observation form 

iv. Obtain project information and conduct observation 

v. Record data on the observation form 

(i) 

(ii)

(iv)

(iv)

(iii)

Figure 2: Steps in Construction Waste Quantification 
for Stratified Residential Building
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1. Prepare the waste classification to be quantified

 The construction waste measured in the research was classified based 
on waste classification by WRAP (WRAP, 2008) for a systematic 
and adequate quantification. The waste material studied have been 
classified into six major groups; inert, plasterboard, metals, timber, 
packaging and general mixed. The data will be recorded according 
to this classification details. All the expected construction waste was 
listed in an observation form.

2. Select the method for quantifying the waste
 
 After waste classification has been determined, it is time to select 

the best method for waste quantification. According to the literature 
review, quantification of wastage rate is the best choice. This research 
will be implementing wastage rate formula generated by Poon et al. 
(2001).

 These are two examples of wastage calculation formula for concrete 
and reinforcement

Table 6: Example of Wastage Calculation for Concrete and Reinforcement

Concrete 
A. = Quantity ordered
B. = Quantity work done
C. = Waste = A - B
D. = Wastage percentage = (C / B)*100

Reinforcement
A. =Quantity ordered
B. = Quantity work done
C. = Calculated materials on site 
        = (A) –(B)
D. = Measured materials on site
E. = Waste = C -D
F. = Wastage percentage = 
       (E / B)*100

(Source: Poon et al., 2001)

3. Prepare the instrument

 The instrument used in this research is observation form. Basically 
the observation form consists of date of the observation, element 
constructed on that day, activity involved on that day and built up 
area. The observation form is divided into four sections; section A, 
B, C and D. 
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 Section A is the waste classification derives from WRAP. It consists 
of six main waste stream with details. The details help the estimator 
to easily estimate and quantify the specific waste.

 Section B is about estimation of waste generation based on project 
bill of quantity. It consists of ordered quantity for each material and 
wastage rate prepared by SWCorp.

 Meanwhile section C explains the main study, which is the on-site 
waste quantification using the above formula. The actual data form 
this section, will then be compared with the norm. In this case, it will 
compare with the result from section B. At the end, the comparison 
result will generate the construction waste tolerance, which is the aim 
of this research.  

 Section D uses rating scale to measure waste management performance. 
The rating was derived from Garas, Anis and El-Gammal, (2001). It 
is based on estimation made by the authorized person in charge on 
the waste management practices on site. The authorized person in 
charge will give rating for every waste produced according to the 
waste management hierarchy; reduce, reuse, recycle, recovery and 
dispose. The rating are as follows:

Table 7: Rating Table for Construction Waste Management

Rating Description
1 totally not implemented (0% of the total waste generated)
2 less implemented (1 – 30% of the total waste generated)
3 moderately implemented (31 -50% of the total waste generated)
4 highly implemented (51 – 70% of the total waste generated)
5 most highly implemented (71 – 100% of the total waste generated)

(Source: Garas et al., 2001)

4. Obtain project information and conduct observation

 An appointment will be set up with the authorized person in charge 
on the sixteen selected projects. On the set date, the researcher would 
first extract the data from the construction database to estimate the 
construction waste generation. After that, an observation will be 
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conducted on site. Next, construction waste will be quantified and 
recorded on observation form. To support the quantification, photos 
will be taken and attached as evidence. 

5. Record data on the observation form

 Data gathered through observation and extracted from the construction 
database (bill of quantity) will be recorded on the observation form. 
Any evidence or samples data given by the respondent will also be 
attached with the observation form, to avoid careless and for a proper 
documentation.

Structured Interview with Authorized Person

After the construction has been estimated and quantified, the next step 
is to conduct a structured interview with an authorized person in charge 
of construction waste management on site. A set of questions has been 
draft regarding construction waste management implemented on site. The 
questions were drafted according to Deming cycle; plan, do check and act. 
Deming cycle is a quality improvement model consist of logical sequence 
for improvement and learning. It suits well with the function of structured 
interview which is to identify the construction waste management practices 
on site as a support for the standard tolerance development.

The first in Deming cycle is planning. Questions on future waste 
management plan has been asked. The plan can be used to analyse and 
predict the result and record issues that may arise in future. Followed by 
the second cycle which is do. Do is about the plan execution. The action 
will be controlled by any circumstances that occur during the execution. 
Later, the respondents will be asked if they did any checking after the plan 
execution. It is used to study the result for improvement. Lastly, an action 
must take place to standardize or improve the plan and process for future 
implementation to avoid lost.
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Figure 2: Deming Cycle
(Source: Richard, Elsa & Bruce (2007)

Development of Standard Tolerance

The standard tolerance will be developed by using the results from 
section B and C. An average of wastage rates from the sixteen projects will 
be quantified. Then, the results will be compared between the estimated 
and quantified wastage rates. Results from the comparison will become the 
standard tolerance. If the value between the estimated wastage rates and the 
quantified wastages rates is the same, then the value will be maintained as it 
is. However, if the comparison results for certain waste material is slightly 
different then an adjustment will be made with justification which means, 
a new standard tolerance will be set. 

CONCLUSION

In conclusion, this is the proposed research approach as a method to quantify 
the construction waste generation and to conduct an observation. It also 
will be used for further data collection to achieve the objectives and aim 
to develop construction waste standard tolerance for stratified residential 
building projects. It is hoped that t his could help in improving environmental 
sustainability in Malaysia.
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ABSTRACT
(Blank, 11pt)
Snatch	theft	incidents	are	on	the	rise	in	Malaysia	especially	in	the	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	find	out	whether	the	building	with	two	or	more	levels	in	urban	area	
contributes	to	the	snatch	theft	incidents.	The	present	study	has	been	taken	
up	to	detect	the	hotspots	of	snatch	theft	in	Selangor,	Malaysia.	The	crime	
data	were	obtained	by	requesting	and	analysing	the	index	crime	statistical	
data	from	the	Royal	Malaysian	Police	(RMP).	This	study	made	use	of	the	
Geographical	Information	System	(GIS)	where	its	3D	modelling	function	
to	construct,	assess	and	analyse	the	area	with	high	snatch	theft	cases.	The	
crime	reports	of	2010	until	2015	were	geocoded	and	the	crime	maps	were	
prepared	in	ArcGIS	10.2.	It	was	found	that	the	hotspot	area	is	a	mix-used	
development	 area	which	 consists	mainly	 of	 commercial	 and	 residential	
areas	of	more	than	two-level	buildings.	
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INTRODUCTION 

Crime and urban are frequently associated with each other due to their 
physical surroundings and public’s behaviour (Block & Block, 1995). 
Other than that, urban area has higher number of population compared to 
the population in the sub-urban area (Levitt, 1999). This may partly be one 
of the factors which is responsible for the number of crimes is increasing 
especially when the cost of living in urban area is high and insufficient of job 
opportunities in a city. It was stated by Cozens (2008) that every potential 
threat to the abiding health, endurance, personal safety and security of both 
built environment and its users are essential to be considered in order to 
produce a sustainable city (Cozens, 2008) that is actually indirectly related 
with their needs to survive in the cities.  

Snatch theft events have been a very worrisome issue since a 
considerable number of this crime occurrence caused casualties (Yew, 
2012). This issue has created a huge impact on sense of panic, anxiety and 
fear which imperil the safety of the people. The snatch theft incidents that 
occurred in Malaysia are announced in the local media news as well as 
when others recorded through videos and later uploaded in the cyberspace 
which went viral nationally. The occurrence of snatch theft incidents has 
developed a sense of fear among the urban society especially to those who 
are walking to and from a place or workplace (Lakshiny, 2016). The quality 
of life of the society, especially in the urban areas, are getting deteriorated 
every day due to the presence of crime. The previous scholar, Colquhoun 
(2004) also stated that, it is crucial to get the design of the built environment 
right because good environment design has an important conduct towards 
the quality of life of the community.

In the fast pace of globalization process, Malaysia is experiencing rapid 
growth especially in the cities, In the bid to compete and not wanting to lag 
behind with other countries in terms of development the crime rates also 
are getting worst which becomes one of the threats that need to be faced by 
the societies. The number of cases and incidents of snatch theft in Malaysia 
during the period of six years, from the year of 2010 until the year of 2015 
has been oscillating. Although the number of cases in the statistical data 
of the snatch theft cases fluctuate in the particular six years, the public’s 
fear is not declining as stated by Malaysia Crime Prevention Foundation 
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(MCPF) vice chairman, Tan Sri Lam Thye, in the local newspaper (The 
Star, 2016). The conditions of snatch theft cases in every states in Malaysia 
is shown in Table 1. There are four major cities within these states that 
have a high number of snatch theft cases. Those states are Selangor (5,553 
cases), Kuala Lumpur (4,687 cases), Penang (1,953 cases) and Johor (298 
cases) (PDRM, 2016a). Nowadays, cities are drawing attention especially 
towards the people from rural settlement due to its favourable economic and 
job conditions to earn a living. Hence, the crime prevention and common 
crimes of opportunities such as snatch incidents should be put focus and 
mark especially in an urban planning.

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 is aware of this issue and strives to reduce the 
crime rates through the National Key Result Areas (NKRAs) that has been 
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established in the Government Transformation Program (GTP) in 2004 
(Department of Information, Malaysia, 2009). NKRA was announced by the 
Prime Minister in July 2009 where the efforts in reducing crime has been 
one of the criteria included. The Home Affairs Ministry and Royal Malaysia 
Police (RMP), as part of the government agencies, also are targeting the 
reduction of crime as their main priority matters, 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 consideration since this matter is very important in order to reduce 
the crime rates especially in the urban areas because it can influence the 
residents’ impression on safety and fear towards crime. CPTED is being 
highlighted as a planning device that is favourable for assisting in the 
creation of more competent, sustainable and liveable urban design (Cozens, 
2008). It is becoming increasingly more critical 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 societies’ quality of life to be declined. CPTED is known as the Safe 
City Program in Malaysia that act as a tool and guideline to reduce crime 
hence improving the quality of life of the societies. It is essential especially 
for built environment related body such as architects, planners and others 
who are involved in the understanding of the importance of addressing the 
issues (Colquhoun, 2004).

Therefore, the target of this paper is to find out whether the building 
density in urban area contribute to the snatch theft incidents by using the 
Geographic Information System (GIS) 3D modelling to construct, determine 
and analyse the hot spot area of the snatch theft cases based on the data 
obtained from the Polis Diraja Malaysia (PDRM).

LITERATURE REVIEW

Geographic Information System (GIS) is a map generated by a computer that 
uses geography as an interface to combine and access a lot of information 
based on location (Johnson, 2000; Weisburd & McEwen, 1998). GIS 
makes police personnel capable to plan effectively for emergency response, 
differentiate the reduction priorities, analyse historical events, and predict 
future events. (Chainey, Tompson & Uhlig, 2008; Johnson, 2000). GIS 
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plays a critical role in crime mapping and analysis as it offers visual 
representations of crime-related issues of where and why it occurs and can 
enhance attempts to encounter crime (Johnson, 2000; Weisburd & McEwen, 
1998). The GIS software helps incorporate a large number of multi-source 
location-based data where it allows users to compile data and view the data 
that matters most to a particular problem (Johnson, 2000). It is used widely 
by both large and small police organisation to supply mapping solutions 
for crime analysis, criminal tracking, traffic security, community policing, 
and various other tasks (Johnson, 2000). In addition, GIS can also be used 
to explore the relationship between the environment and crime because 
crime mapping can help police protect the people more effectively and 
policy makers in the police department may use a more complex map to 
observe the trend of criminal activity to solve crime cases (Johnson, 2000; 
J. H. Ratcliffe, 2002; Weisburd & McEwen, 1998).

Crime has been the big problems faced by all the countries in the 
world including Malaysia. Urban areas are always becoming the main 
target for the crime offenders to commit the crime especially in most of 
the developing countries. Crime incidents are categorized into two types of 
crime which are index crimes and non-index crime (PDRM, 2016). Index 
crimes usually being reported and considered to have ample 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 while 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).

Undistributed crime which is highly concentrated in particular areas 
and consists of fear concentration, no matter whether criminal incidents 
have occurred or not are called ‘hot spots’ (Wang et al., 2013; Cohen & 
Felson, 2016b). Crime ‘hot spots’ arise at a diversity of scales from the 
community to the block to the specific situations (Sherman et. al., 1989; 
Maltz et al., 1990). After a crime mapping process is done according to 
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the police statistical data, the hotspot areas are obtained. These maps of 
the crime hotspot that are accurately identified and clearly visualized will 
definitely give advantages to the police organisation by guiding visualization 
of threat, allocation of police resource and prediction of the crime activities 
in the area (Chainey, Tompson & Uhlig, 2008). Usually these maps show 
characteristic or pattern distributions such as the spatial variation of crime 
hotspots that are related to particular offences (Baglioni, Antônio, Macêdo, 
& Renso, 2009). The locations where crimes or concentrations of crimes 
have occurred which are displayed on straightforward maps can be used 
to help direct patrols to the places that needed them the most (Johnson, 
2000). One can find numerous size of hot spots, from as small as hot spot 
places to as big as hot spots regions with today’s latest developments in 
crime mapping. It is crucial to know and understand that the factors that 
led to the rise of the hot spot places are not the same with the factors that 
lead to the hotspot of the streets, neighbourhoods, cities. Accurate and clear 
visualized crime hotspot map will definitely give advantages to the police 
organisation to find threat visualization, police resource distribution and 
crime prediction (Chainey, Tompson & Uhlig, 2008).

‘Snatch thefts’ are part of the offence ‘theft from the person’ and are 
covered under the Theft Act 1968. The term target to bring to mind the image 
of an offender snatching a property away from the victim that is currently in 
his or her personal possession. Generally, snatch theft is defined as a criminal 
act of stealing property of other people by engaging rob-and-run tactics 
(Yew, 2012) which happens instantly without any verbal communication 
that takes place between the offenders and the victims (Monk, Heinonen 
& Eck, 2010). Most of the incidents are normally operated and done by 
the offenders who is riding on a motorcycle and this makes them easier to 
escape after committing the crime. Snatch thefts will either work alone or 
with a friend riding at the back seat of the motorcycle, who is the one who 
usually do snatch action of items from people who are walking, while the 
motorcyclist rider tries to run away after obtaining their desired things. The 
most usual 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 towards 
the passenger side of moving vehicles (OSAC, 2015).
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As we are aware, most of the land uses in urban areas consist of the 
commercial areas. It was found that commercial-only areas have higher 
crime rate (Anderson, Macdonald, Bluthenthal & Ashwood, 2013). At 
night, these areas usually will be “dead” since there is no activity occurs. 
During this time, the area tends to be scarier and people will try to avoid it. 
Commercial land that is busy during daytime will have low public activity 
especially after business hours and the area will become quiet and a crime-
prone area at 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 to 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 until it become crime hotspot due to the existence of connectivity 
value and high integration of the area (Faizah, 2015). This is also supported 
by Brantingham and Brantingham (1984) where the urban area contains 
nodes, paths and edges where crime is concentrated (P. Brantingham & 
Brantingham, 1984).

METHODOLOGY

The study in this paper employed a qualitative approach. The crime statistical 
data of snatch theft were obtained from Polis Diraja Malaysia (PDRM). 
Snatch theft statistical data that has been obtained from PDRM will be 
sorted out according to the states as shown in Table 1 and districts shown 
in Table 2 from the highest to the lowest number of snatch theft cases from 
the police data. Table 1 shows the four main cities in bold font in Malaysia 
which are Selangor, Kuala Lumpur, Penang and Johor. The Geographic 
Information System (GIS) is used for this study in order to produce hotspot 
map based on the snatch theft statistical data from PDRM. All existing 
buildings located at Ampang Jaya are digitized to the approximate actual 
form and height so that 3D city visualization can be performed. A 3D city 
model is used to find out the building distances to the closest crime scene. 
Snatch theft hotspot map is produced after the police data is inserted into 
the map of Ampang Jaya by using ArcMap 10.2. After the data have been 
inserted and snatch theft incidents were located, these areas categorized into 
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five different colours coding 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.

RESULTS AND FINDINGS

This paper aims to shed light on the urban area as a locality with noticeable 
features built with the sense of place and security. Table 2 shows four 
districts in Selangor that are having high numbers of snatch theft cases. 
Ampang Jaya has been selected as a case study area due to the total number 
of snatch theft cases in the period of six years, from 2010 until 2015. After 
sorting and analysing the statistical data given by the PDRM, the hotspot 
maps are produced through the ArcMap 10.2 and Pandan Indah shows as 
the snatch theft hotspot area. From this map, a 3D city model has been 
constructed as shown in Figure 1. 3D models of buildings were created in 
which all buildings with height less than 100 meters were generated. Based 
on this 3D digital city model which allows visualisation from any angle, 
direction or zoom level, several scenes of Ampang Jaya were modelled. 
The purpose of this paper is to find out whether the building density in 
urban area contribute to the snatch theft incidents which can be envisaged 
using 3D digital simulation and visualisation. The study area was limited 
to Pandan Indah which has been identified as snatch theft hotspot area. All 
existing buildings located in Ampang Jaya are digitized to the actual form 
and height so that 3D city visualisation can be performed.

Table 2: Statistical Data of Snatch Theft cases 
in Four districts in Selangor from 2010 to 2015

STATE/ YEAR 2010 2011 2012 2013 2014 2015 Total by state

Ampang Jaya 429 260 321 322 257 220 1809

Petaling Jaya 135 79 82 183 153 355 987

Subang Jaya 195 152 127 130 151 70 825

Kajang 16 1 79 127 150 128 501
Source: Polis Diraja Malaysia (PDRM), (2016)
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Snatch theft cases and are worsening in Malaysia since it will cause 
victims to be traumatized and prolonged the impacts of fear on victims and 
communities. It has also become the biggest concerns towards the citizens. 
This is because it has been causing deaths and injuries as reported in the daily 
local news, newspaper, and articles. Figure 1(a) shows the plan view map 
and Figure 1(b) shows the 3D map of Pandan Indah produced in ArcScene 
10.2. The red colour area is the hotspot area of snatch theft in Pandan Indah 
where it consists of residential and commercial areas. Most of the terrace 
houses in Pandan Indah mainly are made of two-level houses. As shown in 
Figure 1(b), the light green colour buildings represent the residential with 
five or more floors building such as apartments and flats while the light 
purple colour buildings are non-residential buildings with five or more 
floors such as shopping mall and shop houses. 

Based on the statistical data of snatch theft, the highest recorded cases 
in Pandan Indah resulted to be in the Taman Pandan Indah residential area 
as shown in Figure 2(a), rather than the commercial areas. Ampang Jaya is 
having a grid iron layout which is known as highly accessible and navigable. 
Due to these uncomplicated entries and exits within the area, it is easier for 
the offender or snatch theft to escape after committing the crime. Most of 
the streets in Pandan Indah are straight or linear streets that is connected 
directly with the main road of Jalan Pandan Indah, which can be accessed 
by anyone at any time. Snatch offenders often use a motorcycle, which 
is smaller than a car, to commit the crime. Hence, it is easier for them to 
run away especially by using the smaller road that cannot be accessed by 
cars or lorries. In this neighbourhood, there are closed roads and road with 
dead-ends for bigger vehicles such as cars and smaller lorries, but these 
routes also are still able to be accessed by smaller transportations such as 
motorcycles and bicycles.

In Figure 2(b) shows the Taman Pandan Indah residential area which 
consists of two-level terrace houses and five-levels flat. Even though 
informal surveillance can be provided from the window of the building, 
it will not give much help if the window is obstructed with other physical 
elements such as advertisement board or signboard. This situation usually 
happens in the commercial areas where the windows at the upper part of the 
shop buildings are being blocked by signboards or advertisement banners. 
As for residential buildings, usually people tend to equip their windows with 
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curtain which is to provide privacy for the owner especially during night 
time. Due to this condition, it might become one of the advantages for the 
snatch theft to commit the crime within the neighbourhood without being 
witnessed by others especially the people inside the houses or buildings. 
Other than that, it seems as if the offenders, might be someone who already 
knows every corner of the residential area and the potential victims within 
it. The crime pattern has been linked by the environmental criminologists, 
the environment and physical layout of the places where the crime does 
take place (Abdullah, Razak, Salleh & Sakip, 2012).
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Boundary of Pandan Indah

Image 1: Pandan Indah as snatch theft hotspot (red) on plan view  
(a) and perspective view (b)

In addition, this residential area is located nearby the Pandan Indah 
Light Rapid Transit (LRT) station where it becomes another nodes or 
centre of attraction for the public in Pandan Indah besides the 
commercial area. People such as the pedestrians are walking, cycling 
or driving to go to the station to use the facility that have been provided. 
It is often known that the victims of the snatch incidents tend to be the 
pedestrians who are walking from one place to another. In Pandan 
Indah, there is limited number of pedestrian walkway. Within the Taman 
Pandan Indah neighbourhood, there is no appropriate walkway for 
pedestrians. These people are likely to be the snatch theft’s victims 
because of their vulnerable state during walking since there is no 
separation between the pedestrian walkway and the vehicles on the 
road which indirectly make the pedestrian safety and security level 
inadequate. The street pattern in this neighbourhood is actually more 
accessible for two-wheeled vehicles such as motorcycles and bicycles. 
The size of both motorcycles and bicycles are smaller and can use any 
smaller paths or passage available for it to get through. This idea also 
applied to the snatch thefts who mainly use motorcycles to commit the 
crime. Even though there are witnesses during the incidents, usually 
the witness will not be able to provide any help even by going after the 
snatch thefts by using cars or any bigger vehicles since the offenders 
will definitely find and use any small escape routes available to run 
away. Moreover, the street is linear and connected with the main road 
which provide direct access to any public users other than the residents 

b 

Image 1: Pandan Indah as snatch theft hotspot (red) on plan view 
(a) and perspective view (b)

In addition, this residential area is located nearby the Pandan Indah 
Light Rapid Transit (LRT) station where it becomes another nodes or centre 
of attraction for the public in Pandan Indah besides the commercial area. 
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People such as the pedestrians are walking, cycling or driving to go to the 
station to use the facility that have been provided. It is often known that the 
victims of the snatch incidents tend to be the pedestrians who are walking 
from one place to another. In Pandan Indah, there is limited number of 
pedestrian walkway. Within the Taman Pandan Indah neighbourhood, there 
is no appropriate walkway for pedestrians. These people are likely to be 
the snatch theft’s victims because of their vulnerable state during walking 
since there is no separation between the pedestrian walkway and the vehicles 
on the road which indirectly make the pedestrian safety and security level 
inadequate. The street pattern in this neighbourhood is actually more 
accessible for two-wheeled vehicles such as motorcycles and bicycles. The 
size of both motorcycles and bicycles are smaller and can use any smaller 
paths or passage available for it to get through. This idea also applied to 
the snatch thefts who mainly use motorcycles to commit the crime. Even 
though there are witnesses during the incidents, usually the witness will 
not be able to provide any help even by going after the snatch thefts by 
using cars or any bigger vehicles since the offenders will definitely find 
and use any small escape routes available to run away. Moreover, the street 
is linear and connected with the main road which provide direct access to 
any public users other than the residents in the neighbourhood. Since this 
area is a residential area, the residents in the neighbourhood are not always 
outside 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.
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residents in the neighbourhood are not always outside 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. 

Snatch theft hotspot 

Image 2(a-b): Taman Pandan Indah neighbourhood with highest snatch theft cases

5.0 CONCLUSION

Snatch theft has become the biggest concern towards the citizens in 
Malaysia since it has caused deaths and injuries as reported in the 
daily local newspaper, articles and videos which were uploaded on the 
internet. One of the reasons is because the awareness level of people 
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Image 2(a-b): Taman Pandan Indah Neighbourhood 
with Highest Snatch Theft Cases

CONCLUSION

Snatch theft has become the biggest concern towards the citizens in 
Malaysia since it has caused deaths and injuries as reported in the daily 
local newspaper, articles and videos which were uploaded on the Internet. 
One of the reasons is because the awareness level of people in snatch theft 
issues is very low and it will eventually make the victims to be traumatised 
(Faizah, 2015). This study has revealed that high-rise or tall building 
could contribute to snatch theft incidents due to its insufficient of informal 
surveillance from the public and from the inside of the building. It is not 
easy to provide informal surveillance from the inside of the building even 
though the buildings have big clear windows. This is because people do not 
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always be looking outside of the buildings through the window and some of 
the windows are covered or equipped with curtain to provide privacy and 
also from the direct sunlight. Also from the results obtained, it shows that 
the snatch theft incidents happened in the residential area. It is likely snatch 
theft to occur in the urban area such as commercial and public areas. This 
might be due to the neighbourhood as having ample escape routes for the 
snatch thefts without being seen by the residents in the neighbourhood. It is 
highly recommended to increase the usage of the mechanical surveillance by 
installing the CCTVs and the number of patrolling police within the snatch 
theft hotspot area. In addition, the schedule for the patrolling police should 
be varied instead of having fixed time. If the patrol time is fixed, the snatch 
thefts or any other crime offenders could observe and plan to commit crime 
when it is not the time of the patrolling takes place. Hence, the crime rates 
might be reduced through the strict enforcement at the hotspot area. GIS 
technologies evidently commit as efficient mapping instrument which carry 
significant potentials for urban planners and other related fields in planning.
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INTRODUCTION 

Islamic finance is built on the concept of maqasid al-shariah (objectives 
of shariah) which promotes both economic welfare and social justice. The 
spirit of maqasid al-shariah calls for an Islamic finance industry that fulfils 
its economic and social obligations beyond the conventional perspective 
that only aims for profit maximization (Dusuki, 2008). As a financial system 
that aims to provide a fair, transparent and one that is directly tied to the 
real economy, Islamic finance has the potential to end all forms of poverty 
and promote inclusive and sustainable growth (Islamic Development Bank, 
2015). 

The global Islamic finance industry has grown significantly over 
the past three decades. As of end-2016, the industry stood at USD2.293 
trillion in terms of total asset size (Dubai Islamic Bank, 2017). In addition, 
for the first quarter of 2017, the global Islamic asset under management is 
worth USD70.8 billion (MIFC, 2017). The Islamic concept of maqasid al-
shariah also resonates with the United Nations’ Sustainable Development 
Goals (SDGs). The main challenge in achieving the United Nations’ SDGs 
is to mobilize resources to targeted sectors (United Nations, 2015). With 
its considerable presence all around the globe, Islamic finance contributes 
towards financial inclusion, financial stability and inclusive economy, 
which is essentially important to ensure effective policies implementation 
on ending poverty (SDG-1) and hunger (SDG-2), achieving gender equality 
(SDG-5), ensuring decent work and economic growth (SDG-8), reducing 
inequality (SDG-10) and promoting just, peaceful and inclusive societies 
(SDG-16) (Islamic Development Bank, 2015). 

Sustainable development is broadly classified into three dimensions; 
economic sustainability, environmental sustainability and social 
sustainability. According to United Nations (2015), social sustainability 
particularly concerns with identifying the positive and negative business 
impacts on people and managing them. Company’s continuous engagements 
with various stakeholders may have impacted the stakeholders either directly 
or indirectly. While contributing to social development of the nation, 
company’s social sustainability efforts may attract new business partners, 
increasing employee’s productivity and eliminate company-community 
conflicts. In addition, Jenks and Jones (2009) underline the importance of 
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all parties, particularly companies to consider the social impacts of their 
decisions alongside economic and environmental impacts. 

Despite the maqasid al-shariah framework which promises social 
justice and welfare, there are criticisms on the Islamic finance industry for 
the minimal social impact that it has created and its contribution towards 
promoting social sustainability. The industry is seen to be technical, legalistic 
and focusing on form rather than substance, evidenced by a reliance 
on negative screening and lack of use of positive screening to channel 
investment towards some positive social and environmental goals. In this 
sense, apart from the shariah compliance standards which undoubtedly has 
been well put in place in many jurisdictions and at the global level, the social 
impact of the industry is probably offering little difference. There are only 
a few Islamic finance products and services that cater to the marginalized 
sector of society (Mohamad, Lehner & Khorshid, 2016). Thus, it is often 
pointed out there is little intentional contribution to the development in 
social sector as a result of development in Islamic finance industry in 
recent years. In spite of the idealistic social objectives, positive outlook 
and impressive growth of the Islamic finance industry in recent decades, 
the economic and social welfare of the vast majority of the Muslim world 
remains underdeveloped (Cebeci, 2012). 

But is it fair to put such a heavy responsibility of the welfare of the 
Muslim world on the “shoulders” of the Islamic financial institutions (IFIs)? 
In any case, it is also possible that IFI activities have already produced great 
social impacts, but such impacts have not been effectively identified and 
measured. The topic of social impact has not been thoroughly explored in 
the Islamic finance space be it in the Malaysian landscape or other Islamic 
countries. To the best of the researchers’ knowledge, there is very limited 
past studies that focus on setting the parameters and measuring the social 
impact of the IFIs from the Islamic perspective. In addition, within the 
wider sustainable development literature, the social dimension has not been 
thoroughly explored due to the intangible nature of social sustainability 
(Baffoe & Mutisya, 2015). Social sustainability is usually discussed in 
relation to economic and environmental sustainability or as a final impact 
of the economic and environmental sustainability efforts, rather than as one 
of the important pillars of sustainable development itself (Jaeger, Tabara 
& Jaeger, 2011; Lees, 2014). Thus, comprehensive literature on social 
sustainability is still limited. 
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Despite criticisms on Islamic finance having minimal social impact, 
the industry appears to strive to make a difference towards promoting 
social justice and welfare. The impacts of the industry extend beyond 
profitability (Askari, Iqbal & Mirakhor, 2010; Draz, Ahmad, & Ali, 2011; 
Bacha, Mirakhor & Askari, 2015; Ali & Hussain, 2016; Aassouli, 2016; 
Mohamad, Lehner & Khorshid, 2016). However, using conventional 
performance standards that only measure economic and financial impacts 
would seriously undermine the positive impacts that the industry has 
contributed to the social sector (Mohammed & Abdul Razak, 2008). Hence, 
the issue lies with the conceptualization and measurement of social impact 
and social sustainability. Thus, in order to assess the level of social impact 
contributed by Islamic finance, parameters for measurement and appropriate 
methodologies ought to be developed. 

This study aims to fill the gap in the apparent lack of innovations in the 
assessment and social performance measure of the Islamic finance sector. 
This paper thus examines firstly the concept of social impact and major 
measurement tools in existing literature. Secondly, this paper uses maqasid 
al-shariah as a theoretical framework to develop and conceptualise social 
impact and to propose a set of parameters that can be used to measure the 
social impact of IFIs. By having the right parameters and method to measure 
the degree of social impact contributed by the Islamic finance industry, 
policymakers and practitioners can evaluate whether Islamic finance can 
contribute to social impact and be closer to fulfilling the principles of 
maqasid al-shariah (the objectives of shariah), promoting the maslahah 
(public interest) and contributing towards social sustainability. 

The rest of this paper is organised as follows; Section 2 defines 
and conceptualizes social impact from existing literature. Measurement 
methodologies and proposed parameters are presented in Section 3. 
Section 4 discusses the topic of social impact measurement from an Islamic 
perspective. Finally, Section 5 provides the conclusion.
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DEFINING AND CONCEPTUALIZING SOCIAL IMPACT

It would be inappropriate to limit the objectives of Islamic finance to 
elimination of riba (interest), gharar (uncertainty), maysir (gambling) and 
other prohibited activities only. While elimination of these aspects is crucial 
in ensuring Islamic finance products and services are shariah-compliant, it 
is by no means the ultimate objectives of Islamic finance. Islamic finance 
exists to achieve various objectives; religious objectives, social objectives 
and economic objectives (Ahmed & Barikzai, 2017).

The multidimensional objectives of Islamic finance require a shift 
from single bottom line approach to double bottom lines approach which 
seeks to measure both social impacts as well as financial returns. While 
the measurement of financial returns is not a problem, there are several 
issues with the measurement of social impact (Porteous, 2007). Firstly, 
social impact is qualitative in nature, thus it is hard to quantify it. Secondly, 
social impact may be positive or negative. Thirdly, it is usually hard to 
link activities with impacts due to the issues of attribution and causality 
questions. Moreover, according to Porteous (2007), there is no consensus 
on the definition of social impact itself. 

Various definitions lead to confusion regarding the scope of social 
impact and this affects the ability to measure and assess it. While some 
researchers refer social impact to unintended impact only, some others 
refer it to both intended and unintended impacts (Maas & Liket, 2011). In 
addition, the term social impact is also sometimes replaced with social value 
or social return. Various definitions are found in various academic fields 
such as business, management, accounting, engineering and environmental. 
Several key definitions of social impact from various studies, reports and 
books are provided in Table 1.
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Table 1: Various Definitions of Social Impacts

Term Reference Definition
Social 
impact

Freudenburg (1986) Impacts that are likely to be experienced by 
an equally broad range of social groups as a 
result of some course of action

Social 
impact

Interorganisational 
Committee on 
Guidelines and 
Principles (1994)

The consequences to human populations of 
any public or private actions that alter the 
ways in which people live, work, play, relate to 
one another, organize to meet their needs and 
generally cope as members of society. 

Social 
value

Emerson, 
Wachowicz and 
Chun (2000)

The value created when resources, inputs, 
processes or policies are combined to generate 
improvements in the lives of individuals or 
society as a whole

Social 
impact

Clark, Rosenzweig, 
Long and Olsen 
(2004)

The portion of total outcomes that happened as 
a result of the activity of the venture, above and 
beyond what would have happened anyway.

Social 
impact

IDEO and The 
Rockefeller 
Foundation (2008)

The capacity of portfolio of projects to create 
positive social change on communities and 
individuals.

Social 
impact

Center for Social 
Impact (2014)

A significant, positive change that addresses 
a pressing social challenge. 

Social impact is an emerging and a relatively new concept in the field of 
Islamic finance. Thus, there is limited literature which focuses on discussing 
its concept and measurement. Social impact measurement, however, has 
garnered the attention of various parties in the Western countries since 
there is an increasing interest in socially responsible activities. Grieco 
(2015) has highlighted that social impact measurement is very important for 
various stakeholders as it aims to help the decision makers to evaluate the 
worthiness of investing and continuing with their businesses. Social impact 
measurement also provides information on the success of the business, 
which accordingly can motivate the employees. In addition, measuring 
the social impact of businesses increase transparency and accountability 
towards stakeholders (Arena, Azzone & Bengo, 2015). 
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Nevertheless, Islamic finance has seen an increasing interest in impact 
investment and corporate social responsibility (CSR) in recent years. 
United Nations (2015) define impact investment as “investments made 
into companies, organisations, and funds with the intention to generate a 
measurable social and environmental impact alongside a financial return”. 
On the other hand, the World Business Council for Sustainable Development 
(1999) defines CSR as “the continuing commitment by business to behave 
ethically and contribute to economic development while improving the 
quality of life of the workforce and their families as well as of the local 
community and society at large”. A substantial Islamic finance literature on 
impact investment and CSR provides evidences of the positive social impact 
created by these two activities (Wan Yusoff, Idris, Adeyemi & Babatunde, 
2013; Arshad, Mohd Noor & Yahya, 2015; Wan Jusoh & Ibrahim, 2017). 

Another global agenda that goes hand in hand with Islamic finance is 
the United Nations’ Sustainable Development Goals (SDGs) that officially 
came into force on 1st January 2016. According to Brundtland Commission 
(1987), sustainable development is “the development that meets the needs 
of the present without compromising the ability of future generations to 
meet their own needs”. The realization of United Nations’ SDGs requires 
actions from all parties to promote inclusive growth and social development, 
upholding social justice, supporting resilient and sustainable economic 
systems and protecting the environment. At the same time, various social 
needs must also be addressed such as education, health, social protection 
and job opportunities. 

The aims of SDGs are overlapping with the aims of Islamic finance 
itself. SDGs provide opportunities for Islamic finance to further strengthen 
its role and contributions towards economic growth, social inclusion and 
environmental protection, which are crucial for the well-being of the society. 
Through various innovative instruments such as sukuk, microfinance, zakat 
and waqf, Islamic finance is able to mobilize funds and resources to the 
targeted sectors (Ismail, 2017). However, as one of the three dimensions 
of sustainable development, social sustainability has not been equally 
prioritized within the sustainability discourse as compared to economic 
sustainability and environmental sustainability (Jaeger, Tabara & Jaeger, 
2011). Furthermore, there has been considerable debate regarding the 
definition of social sustainability which severely compromises the efforts 
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to understand the concept and effectively assessing it (Vallance, Perkins & 
Dixon, 2011; Barbier, Rogowski & Colomb, 2015). 

Every author derives their own definition of social sustainability 
based on the study conducted and the discipline they are in. Thus, there is 
no generalised definition of social sustainability. For example, McKenzie 
(2004) defines social sustainability as “a life-enhancing condition within 
communities, and a process within communities that can achieve that 
condition”. On the other hand, Polese and Stren (2000) offer a more 
comprehensive definition of social sustainability which is “development 
that is compatible with harmonious evolution of civil society, fostering an 
environment conducive to the compatible cohabitation of culturally and 
socially diverse group while at the same time encouraging social integration, 
with improvement in the quality of life of all segments”. Despite various 
definitions, it can be seen that the essence of social sustainability lies in 
the improvement and enhancement of the life of the people in the society. 

Maqasid al-shariah has been the central concept in Islamic finance, 
which is consistent with the objectives of Islamic finance having social 
impact. According to al-Ghazali, “the ultimate objective of Shariah is to 
promote the wellbeing of the people” (Dusuki & Abdullah, 2007). This 
lies in safeguarding the five main interests; deen (faith), nafs (life), ‘aql 
(intellect), nasl (posterity) and mal (wealth). Any actions that safeguard 
these five interests are desirable and whatever harms them must be removed 
(Saba, 2017). The other definition as provided by al-Shatibi, who defined 
maqasid al-shariah as “the tool to protect and preserve the interest and 
repels harm in the society” (Sheikh Obid & Naysary, 2016). Al-Shatibi also 
grouped the objectives of shariah into three broad categories; daruriyyat 
(essentials), hajiyyat (complementary) and tahsiniyyat (embellishment). 
Daruriyyat must be protected at all costs and al-Shatibi considered the five 
interests mentioned by al-Ghazali as the essential interests. Hajiyyat are 
the complementary interests exist for the betterment of the society while 
tahsiniyyat are the interests that aim to beautify the way of life (Al-Mubarak 
& Osmani, 2010).

In this context, maqasid al-shariah requires Islamic finance to take into 
account the justice and welfare of the society members in addition to profit 
maximization. Based on the concept of maqasid al-shariah, Mohammed 
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and Abdul Razak (2008) have identified three ideal objectives of Islamic 
finance which are educating individuals, establishing justice and protecting 
maslahah (public interest). In addition, Esen (2015) has used maqasid 
al-shariah approach in a conceptual study to develop a socio-economic 
development index.  Based on fiqh opinions on how best to preserve the five 
objectives of shariah, various socio-economic indicators have been selected 
as the parameters in developing the index. The table below illustrates the 
socio-economic indicators proposed by Esen.

Table 2: Maqasid al-shariah variables and explanatory sub-variables

Maqasid al-shariah 
Variables

Explanatory Sub-Variables

Protection of Religion 1. Peace Index
2. Values Index

Protection of Life 1. Labour participation rate (% of total population  
     ages 15+)
2. Freedom Index
3. Safety Index
4. Political Stability Index

Protection of Lineage 1. Health expenditure (% of GDP)
2. Prevalence rate of tobacco consumption (%)
3. Life expectancy at birth (ages)
4. Fertility Rate (births per woman)

Protection of Intellect 1. Articles published (numbers)
2. Education expenditure (% of GDP)
3. Patent grants by Filing Office (numbers)
4. Total researchers (numbers)
5. Internet users (per 100 persons)

Protection of Wealth 1. GDP per capita (current price)
2. Gross domestic savings (% of GDP)
3. Household consumption share in total consumption (%)

(Source: Esen (2015))

This study proposes a new concept of social impact from an Islamic 
perspective using maqasid al-shariah as the underlying framework. Thus, 
social impact can be defined as the positive impact generated from activities 
taken by an individual or organisation (IDEO & The Rockefeller Foundation, 
2008; Center for Social Impact, 2014), that aims to protect and preserve 



90

Malaysian Journal of Sustainable Environment (MySE)

the five major interests in Islam, which are faith, life, intellect, posterity 
and wealth. By protecting and preserving these five interests, the activities 
undertaken may improve and enhance the living condition of every member 
in the society, particularly the poor and marginalised group by ensuring 
that they have equal opportunities as the other members of the society 
(Mohammed & Abdul Razak, 2008; Laldin & Furqani, 2013; Asutay & 
Harningtyas, 2015).

Although there are debates regarding the minimal social impacts 
created by the Islamic finance industry, past studies have found that the 
industry has contributed to the social development in the countries that they 
are operating in. For example, the study done by Wan Yusoff, Idris, Adeyemi 
and Babatunde (2013) has revealed that there is statistically significant 
relationship between Islamic banks’ corporate social responsibility 
programs with the societal development in Malaysia. The study uses a 
set of questionnaires and societal development is based on perception of 
respondents. In addition, Aminuzzaman, Bakar and Islam (2016) did a study 
to investigate the contributions of Islami Bank Bangladesh Limited (IBBL) to 
the socio-economic impact and economic development in Bangladesh. Their 
study revealed that IBBL has provided both social and economic impact 
in Bangladesh through various investment and profit sharing schemes. 
Among the social impacts created by IBBL are generating employments, 
strengthening rural economy, developing housing sector, supporting SME 
program to eradicate poverty and hunger, supporting woman empowerment 
and providing scholarships. However, these studies only identified the social 
impact of Islamic finance without actually measuring it.

With Islamic finance having yet to live its full potential and the lack of 
studies that attempt to actually measure the social impact generated by the 
industry, there is a pressing need to initiate researches that fill the gaps in 
the literature and practice. This paper proposes parameters and measurement 
method to assess the degree of impact that the industry has contributed to the 
society. Various stakeholders in Islamic finance industry can use the newly 
proposed parameters and measurement method to evaluate whether Islamic 
finance can achieve the objectives of its establishment and thus fulfils the 
principles of maqasid al-shariah (the objectives of shariah).
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MEASUREMENT METHODOLOGIES AND PARAMETERS

In order to assess the level of social impact contributed by Islamic finance, 
there is a need for a development of measurement tools. In measuring 
such impacts there are two possible approaches. One is to use established 
measurement tools to measure social impact of Islamic finance. Secondly, 
as Islamic finance itself represents a distinct field with a unique underlying 
concept and principles, it is possible that the idea of social impact entails an 
alternative perspective which leads to a different measurement framework.

A survey of literature reveals over 30 social impact measurement 
methodologies developed throughout the years. Some methods are designed 
particularly for certain organisations while some methods are general which 
can be adopted by anyone. With the existence of various methodologies, it is 
difficult for firms and organisations to select the most suitable methodology 
to measure the social impact of their businesses and activities. The difficulty 
is due to the absence of consensus on the definition of social impact and 
the lack of methodology categorization system (Bengo, Arena, Azzone & 
Calderini, 2016). 

Several past studies have attempted to group various social impact 
measurement methods into some meaningful categories. For example, 
Maas and Liket (2011) categorized 30 social impact measurement method 
into several groups based on its purpose, time frame, orientation, length of 
time, perspective and approach. Their categorization can assist businesses 
in finding the most suitable method. In addition, Florman, Klingler-Vidra, 
and Facada (2016) evaluated 20 social impact assessment methodologies 
and analysed the strengths and weaknesses of each methodology. They 
also categorized the methodologies into two groups; general or specific. 
General methodologies broadly capture all impacts (social, economic and 
environmental), while specific methodologies only capture one type of 
impact. However, some methodologies are more prominent than the others. 
The methodologies that are listed in Table 3 have been used widely in many 
organisations.
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Table 3: Social Impact Measurement Methods, 
Primary Application and Purposes

Methodology
Primary Application

PurposesFor Profit 
Organisation

Non Profit 
Organisation

Theories of Change
a

1. Management 
    operation

Balanced Scorecard
a

1. Management 
    operation

Acumen Fund Scorecard

a a

1. Management 
    operation
2. External reporting

Social Return Assessment

a

1. Management 
    operation
2. External reporting

AtKisson Compass 
Assessment for Investors a

1. Screening
2. External reporting

Ongoing Assessment of 
Social Impacts (OASIS)

a

1. Management 
    operation
2. Retrospective 
    evaluation

Social Return on 
Investment (SROI)

a

1. Screening
2. External reporting
3. Retrospective 
    evaluation

Social Cost-Benefit 
Analysis a

1. Retrospective 
    evaluation

Poverty and Social Impact 
Analysis (PSIA) a a

1. Screening
2. Retrospective 
    evaluation

According to Clark, Rosenzweig, Long and Olsen (2004), the 
methodologies listed in Table 2 are flexible. Some methods are popular with 
profit organisations while some methods are mostly applied in non profit 
organisation. However, Acumen Fund Scorecard method is used in both for 
profit and non profit organisation. All of these methods can be applied in a 
comprehensive manner or they can be applied in a simpler way, depending 
on the users. In addition, each method has different purposes and is suitable 
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for certain needs of the organisations. Social Return on Investment (SROI) 
is the most comprehensive method as it can be used for three purposes; 
screening, external reporting and retrospective evaluation. 

The choice of measurement method depends on a number of factors 
and users need to decide which among the many is most appropriate.  
Firstly, users have to decide the purpose of them carrying out the social 
impact measurement, either for management operation for daily operation 
monitoring, external reporting to various stakeholders, investment screening 
or retrospective evaluation of historical social impact. Some methods can 
be used for many purposes while some methods are developed for one 
specific purpose. Then, the users have to weigh and balance between the 
need for having highly credible method and the costs that must be incurred 
in implementing them. A more comprehensive method produces more 
credible results but it is costly, complicated, take more time to be applied 
and sometimes infeasible for some users. On the other hand, a simpler 
method is relatively inexpensive, practical, easier to be implemented and 
requires less time, but the results are less credible.

Among the methods listed in Table 2, the Social Return on Investment 
(SROI) method is the most favourable and the most commonly used 
method to measure social impact. SROI framework, launched in 1997 by 
Robert Enterprise Development Fund (REDF), was the first comprehensive 
quantitative social impact assessment methodology as it can be used for 
three purposes; screening, external reporting and retrospective evaluation. 
SROI is a holistic impact measurement framework that is derived from 
cost-benefit analysis and social accounting. SROI is a general measurement 
method that is able to measure and account for a “broader concept of 
value”, going beyond the financial returns to include social, economic and 
environmental costs and benefits (Pathak & Dattani, 2014). According to 
The SROI Network (2009), in order to measure the impacts, SROI put 
monetary values to represent the social, environmental and economic 
outcomes which enable a benefit-cost ratio to be calculated. For example, 
a SROI ratio of 2:1 means that an investment of $1 delivers $2 of returns 
including social value. 

SROI analysis is very flexible and can take many forms. It can measure 
the social impact of the entire of organisation or focuses on one particular 
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project of the organisation. It is also suitable to be used by for profit 
organisations. Hence, this study proposes the use of SROI in measuring 
the social impact of the Islamic finance industry. However, one size will 
not suit all. Many companies are employing the adapted version of SROI 
that is catered to the company’s specific needs (Grieco, 2015; Florman, 
Klingler-Vidra & Facada, 2016). Therefore, there is a need to adapt the 
SROI method to fit the objectives of the Malaysian Islamic finance industry.

MEASURING SOCIAL IMPACT FROM AN ISLAMIC 
PERSPECTIVE

The measurement of social impact of the Islamic finance industry is a 
relatively new research topic. Thus, this study will be exploratory in nature 
with the purpose of identifying and proposing the underlying parameters of 
measurement from an Islamic perspective. In order to measure the social 
impact of Malaysian Islamic financial institutions (IFIs), the study proposes 
the use of SROI. Different organisations use different approach in using 
SROI. However, generally SROI analysis involves six stages as illustrated 
in Figure 1.

Figure 1: Six stages of SROI
(Source: The SROI Network (2009))
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Firstly, the scope of this SROI analysis will cover all of the activities 
of the Malaysian IFIs. It is good to include a SROI report together with 
annual financial report, thus this study proposes to measure SROI over 
one calendar year. The key stakeholders are the customers, employees, 
shareholders, investors, industry associations, educational institutions, 
communities and government. Secondly, the theory of change needs to be 
established whereby the inputs, outputs, outcomes and impacts are identified. 
Then, using maqasid al-shariah as the theoretical underpinning, the study 
comes up with a recommendation of suitable parameters for measuring the 
social impact of Islamic finance industry from Islamic perspective. The 
selected parameters represent the aspects that need to be fulfilled by the 
Islamic finance industry in order to preserve the five objectives of shariah, 
which are the protection of religion, protection of life, protection of lineage, 
protection of intellect and protection of wealth. Meanwhile, the indicators 
are the measurable information that represents the parameters. The most 
appropriate parameters and indicators to be used in the measurement of 
social impact of Islamic finance industry are proposed in Table 4.

Table 4: Proposed Parameters for Measurement of Social 
Impact from Islamic Perspective for Islamic Finance Industry

Maqasid al-
shariah variables

Proposed 
parameters

Indicators

Protection of 
Religion

Commitment in 
fulfilling Islamic 
principles

1. Shariah-related index
2. Number of interest free products
3. Islamic asset under management
4. Religious and spiritual programs 
    organised by IFIs

Promoting interest 
free products

1. Publicity and marketing expenses

Protection of Life

Occupational 
safety 
management

1. Safety policy in operated buildings
2. Expenditure on group Takaful plan
3. Women friendly security programs

Healthcare and 
lifestyle

1. Staff medical policy
2. Staff health policy 
3. Medical expenses on staffs
4. Expenses on promotion of healthy 
    lifestyle
5. Healthy lifestyle activities
6. Working hours
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Protection of 
Lineage

Elimination of 
prohibited income

1. Interest free income
2. Purified income

Women/family 
friendly policy

1. Maternity and paternity leaves
2. On-site child care facilities
3. Programs on marriage and family 
    development 
4. Company-family  events

Protection of 
Intellect

Advancement of 
knowledge

1. Scholarships
2. Research grants and activities

Embedding 
new skills and 
knowledge

Education and training expenses
Collaboration with educational 
institutions 
Classes, workshop, seminars

Human capital 1. Shariah scholars
2. Islamic finance experts

Protection of 
Wealth

Employment

1. Job creation
2. Wages and compensation policy
3. Takaful policy
4. Employee ownership and shares

Fair returns 1. Profit equalization reserve

Social/ financial 
inclusion

1. Investment in SME, rural economy 
    and real sector
2. Zakat payment
3. Risk sharing products
4. Amount of micro-financing
5. Allocations for CSR activities

After collecting the needed data, SROI of the IFIs can be measured 
using the following formula:

Net present value of benefits
Net present value of costsSROI =

In the final stage, the SROI report shall be prepared and presented 
to stakeholders of the Islamic finance industry. From the report, various 
stakeholders can assess and monitor the social performance of the IFIs. They 
can observe whether the Malaysian Islamic finance industry is successful 
in achieving the ideal objectives of its establishment.
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CONCLUSION 

Islam promotes economic development based on the principle of maqasid 
al-shariah which upholds the concept of social justice and welfare, 
equality, benevolence, cooperation and brotherhood. The true spirit of 
Islamic finance also goes hand in hand with the United Nations’ SDG that 
aims to end all poverty and inequality all around the world. In spite of its 
idealistic objectives, the Islamic finance industry remains very much outside 
the concern of majority of Muslims. In addition, by using conventional 
performance measure that solely focused on financial measure, the industry 
is also seen to be failing in capturing the multi objectives and the social 
impacts, both good and bad, that the industry has created. On top of financial 
performance measure, there is a need to assess and measure the impact that 
the industry has contributed to the social sector. This study proposed new 
parameters in measuring the social impact of the Islamic finance industry 
using maqasid al-shariah as the theoretical underpinning. 35 indicators 
representing 12 parameters are proposed to be measured. These parameters 
are the aspects that Islamic finance needs to fulfil to realize the objectives 
of its establishment. To measure the social impact, the study proposed the 
use of Social Return on Investment (SROI) method that is tailor-made to 
the unique objectives of Islamic finance. 

Islamic finance is much more than elimination of interest and 
conforming to legal shariah requirements. It is a comprehensive financial 
system that aims to contribute towards sustainable socio-economic 
development and creation of just society, as manifested in the principles 
of maqasid al-shariah. Thus, by having the right parameters and method 
to measure the degree of social impact contributed by the Islamic finance 
industry, various stakeholders can examine whether the industry has 
achieved the objectives of its establishment and thus fulfils the principles 
of maqasid al-shariah (the objectives of shariah), promoting the maslahah 
(public interest) and contributing towards social sustainability
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ABSTRACT

The	significant	increment	of	waste	concrete	in	recent	years	that	is	happening	
worldwide	has	a	tremendous	consequence	to	the	environment.	Recycling	
concrete	wastes	will	reduce	the	amount	of	waste	as	well	as	save	natural	
resources,	thus	help	promote	green	and	sustainable	development.	This	study	
presents	 an	 experimental	 investigation	dealing	with	 the	development	 of	
green	concrete	using	recycled	concrete	waste	(RCWA)	as	coarse	aggregate	
replacement	materials.	The	mechanical	properties	of	reinforced	concrete	
(RC)	 beams	 in	 terms	 of	 its	 compressive	 and	 flexural	 strengths	were	
determined.	The	main	parameter	considered	is	the	percentage	of	RCWA	in	
the	concrete	design	of	RC	beams	that	ranges	from	0%	to	50%.		From	the	
test	results,	it	was	observed	that	the	flexural	strength	and	the	compression	
strength	decreased	as	the	percentage	of	recycled	concrete	waste	aggregate	
used	increased.	Generally,	the	flexural	strength	of	RC	beam	with	RCWA	
can	be	5%	to	12.4%	lower	than	that	of	conventional	concrete	made	with	
natural	course	aggregate.
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INTRODUCTION

Johnston, Dawson and Brown (1998) reported that about 12 million tonnes 
of concrete waste are generated in the United Kingdom (UK) each year. 
In Malaysia, 9.3 million tonnes of concrete waste are generated each year 
(Saadi, Ismail & Alias, 2016). This problem is the result of the increasing 
amount of wastes concrete from the demolition of old buildings, debris 
from construction industry or natural disaster that caused large amount of 
concrete rubbles. This significant increase of waste concrete affects the 
environment which leads to the use of large landfill space. 

The environmental and societal impact due to the production of waste 
concrete is rather alarming and is a growing concern all over the world 
which calls for immediate action. Recycling waste concrete as aggregate 
is one of the best potential solution to be considered. Previous studies have 
proven that concrete waste could be utilized not only as recycled aggregate 
for production of environmental friendly concrete, but also for a lot of other 
applications in construction with considerable advantages (Malesev et al., 
2010; Corinaldesi et al., 2011; Ajdukiewicz & Kliszewicz, 2006; Lakshmi 
& Nivedhitha, 2015). Some of the advantages include lower environmental 
pollution and reduction in valuable landfill space, thus encouraging a green 
city environment. Besides that, the massive quantity of natural aggregates 
resources being harvested resulting from the high demand in the construction 
industry could be reduced, thus savings in natural aggregate resources could 
be promoted. 

There are several developed countries that are producing and utilizing 
recycled aggregate in construction industries like USA, Australia, Germany 
and Japan (Neeraj, Mridul & Minocha, 2015).  The European Aggregates 
Association, Annual Review report, (2012) revealed that Germany is the 
greatest producer of recycled aggregate, with a production of about 60 
million tonnes followed by UK, Netherlands, and France with about 49, 
20 and 17 million tonnes, respectively. Structural design requires waste 
concrete to be crushed into the required sizes of aggregates.

Previous reported studies (Poon et al., 2004; Lakshmi & Nivedhitha, 
2015) confirm that concrete with recycle concrete wastes aggregates up to 
20% can be used without compromising the concrete strength. Optimum 
replacement of natural aggregates with recycled aggregates was found 
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to be between 10% - 20%. Recycled coarse aggregate concrete increases 
in the ratio of compressive strength as the water-cement ratio decreased. 
Recycled concrete aggregates produced a lower strength compared to 
natural aggregates. Young’s modulus for the recycled aggregate concrete 
were shown to be 5% to 20% lower than the natural aggregate concrete. For 
the recycled fine aggregate concrete, compressive strength decreased as the 
replacement ratio of recycled fine aggregate increased. Higher compressive 
strength was obtained for 5 mm recycled fine aggregate compared with 20 
mm size of aggregate (Kikuchi et al., 2015). Lower compressive strength 
of concrete with recycled waste concrete aggregates is obtained due to a 
higher water absorption capacity and the existence of a wide range of density 
variation in the recycled aggregates (Barra, 1998; Kikuchi et al., 2015).

The available studies on the compression strength and other properties 
of recycle concrete are abundant, however, studies on flexural strength of 
concrete with recycle concrete waste aggregates are still limited especially 
on the flexural strength of reinforced concrete beam with recycle concrete 
aggregates. Malešev, Radonjanin & Marinković, (2010) have proven that 
regardless of the replacement ratio, recycled aggregate concrete in reinforced 
concrete beam, had a satisfactory performance, provided, quality recycled 
concrete coarse aggregate is used. However, the feasibility of utilizing 
concrete debris after recycling in the construction industry reinforced 
concrete beam has yet to be explored.

In this paper, a series of laboratory tests were carried out to determine 
the compression strength of concrete cube and the flexural strength of 
reinforced concrete beam containing recycled concrete waste aggregates 
from laboratory concrete debris. The results were then compared with 
conventional concrete containing natural coarse and fine aggregates.

EXPERIMENTAL PROGRAM

Experimental program was conducted on concrete cubes and reinforced 
concrete beam specimens with RCWA as partial replacement of course 
aggregate. The details of the specimens are presented in Table 1. The 
specimens were labelled according to the percentage of RCWA used, namely 
0%RCWA, 25%RCWA and 50%RCWA for 0%, 25% and 50% of RCWA 
respectively. A total of six (6) 150 mm x 150 mm x 750 mm RC beams 
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specimens and twenty-seven (27) 150 mm x 150 mm x 150 mm concrete 
cube specimens were prepared. Two beam specimens were prepared for each 
different proportion of RCWA namely, 0%, 25% and 50% respectively. The 
beam specimens were designed as a simply supported beam with concrete 
characteristic strength of Grade C30, in accordance to Eurocode 2. The 
diameter for the longitudinal reinforcement bars and links are 10 mm and 
6 mm respectively, while the diameter of the hanger bars used is 8mm.

Table 1: Specimens Details

Specimens 
Designation

Concrete Cube Beam

No. of 
Spec. Size (mm3) No of 

Spec.

Size
(b mm x h mm 

x L mm)

Reinforcement

Main Links

0% RCWA 9 150 x 150 x 150 2 150 x 150 x 750 4R10 R6

25% RCWA 9 150 x 150 x 150 2 150 x 150 x 750 4R10 R6
50% RCWA 9 150 x 150 x 150 2 150 x 150 x 750 4R10 R6

Recycled Concrete Aggregates

The waste concrete was obtained from the disposal area at Heavy 
Structural Laboratory, Faculty of Civil Engineering in UiTM Pulau Pinang. 
The nominal sizes of the natural and recycle concrete aggregates used are 
10 mm and 20 mm. The RCWA were prepared by crushing the concrete 
wastes manually using a hammer, into smaller pieces. The crushed pieces 
were then sieved and aggregates retained on sieve size 10 and 20 mm were 
collected. A partial replacement aggregate from recycle concrete waste used 
was 25% and 50% for both the 10 mm and 20 mm course aggregate size. 
Since the recycle concrete aggregates have high water absorption capacity, 
the aggregates are maintained at dry surface conditions before mixing.

Concrete Mix Proportions

The concrete mix proportions of grade C30 were designed to achieve 
the target strength of 30 MPa. Three different concrete mixes were used in 
the experimental program of this study. All different mixes were designed 
with 0.5 water cement ratio. The detail of the mix proportion is tabulated 
in Table 2. The proportions of the concrete mixes are given for quantities 
per cubic meter. The quantities of the RCWA for size 10 mm and 20 mm 
differ for each type of concrete mixes. 
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The mixing procedure adopted in this study is similar to the procedure 
described by Neeraj, Mridul and Minocha, (2015). First, both coarse and 
fine aggregates were added in a rotating mixing drum and dry mixed for 
30 seconds, so that all the aggregates could mix homogenously. Then, 
the first half portion of the mixing water was added into the mixer and 
the mixing continued for another two min. To facilitate the absorption of 
water into aggregates, the mixer was stopped for three min. After that, the 
cement was added and the mixer continued for another 30 seconds. The 
remaining half of the mixing water was finally added and mixing continued 
for approximately two min more. The mixing procedure and time have been 
kept constant for all the mixes.

Before the concrete casting, the workability of the fresh concrete 
mix was determined by conducting a slump cone test according to the BS 
EN 12350-2-2000. The average concrete slump obtained was 35 mm, 32 
mm and 30 mm for RCWA contents of 0%, 25% and 50% respectively. It 
was classified as a true slump where the concrete was simply subsided and 
keeping more shape of slump cone. 

The casting of cubes and beams was carried out as per mix proportion 
shown in Table 2 in laboratory condition. The concrete mixes were poured 
into steel beam and cube moulds, and then compacted to remove any air 
void trapped inside the mould. The hardened concrete specimens were de-
moulded at 24 hours after casting and then the specimens were immersed 
in water for curing for 28 days.  

Table 2: Proportion of Concrete Mixes

Quantities 
Per m3

Cement 
(kg)

Water 
(kg)

Fine 
Aggregates

(kg)

Natural 
course 

aggregate 
(kg)

RCWA 
(kg) Ave. 

Slump 
(mm)10 

mm
20 

mm
10 

mm
20 

mm
0% RCWA 360 180 819.2 362 724 - - 35

25% RCWA 360 180 819.2 271.5 543 90.5 181 32
50% RCWA 360 180 819.2 181 362 181 362 30
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Specimens and Esting

The mechanical properties in terms of the compressive strength 
and flexural strength were determined. Concrete cubes were tested using 
compressive test machine as per procedure based on BS 1881:118:198. The 
compressive strength was determined on the 3rd, 7th and 28th day curing 
period of the concrete cube specimens, while the flexural test on beam 
specimens at 28-day curing period. The beam specimens were tested using 
the 1000 kN universal testing machine (UTM) for three points bending test 
according to BS 1881:118:1983. The beam specimens were placed on the 
two supporting rollers. The support was located 50 mm from the end span 
of the beam. Distance, L between two supports is 700 mm centre to centre. 
A linear variable differential transformer (LVDT) was used to measure the 
displacement at the middle span of the beam.  The schematic drawing and 
the actual three bending test set-up is shown in Figure 1.

Figure 1: Flexural Test Set-up

RESULTS AND DISCUSSIONS

Results of the compression test conducted on concrete cubes after seven 
days, 14 days, and 28 days of curing is presented in Table 3. The graphical 
representation of the effect of RCWA on compressive strength of concrete 
with different concrete mixes is shown in Figure 2.

Result shows that the compressive strength of the specimens decreases 
with the increase of RCWA. Significant decrement of the compression 
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strength occurred on the 28th day for specimen 50%RCWA. The decrement 
of 25%RCWA and 50%RCWA on the 28th days are recorded to be 8.7% 
and 28.2% respectively.

Table 2: Compressive Strength of Concrete with RCWA

Specimen 
Designation Curing Days compressive strength 

 (kN/mm2) % different

0%RCWA
7

33.45 -
25%RCWA 32.55 2.7
50%RCWA 31.92 4.6
0%RCWA

14
39.62 -

25%RCWA 37.55 5.2
50%RCWA 35.92 9.3
0%RCWA

28
53.09 -

25%RCWA 48.49 8.7
50%RCWA 38.13 28.2

Figure 2: Effect of RCWA on Compressive Strength of Concrete

From the observed results, it can be concluded that, concrete with 
25% replacement of natural aggregates with recycle concrete aggregates, 
was found to be good in compression. However, the compressive strength 
for specimens 50%RCWA showed a significant drop compared to the 
control specimens. Nevertheless, the compressive strength obtained for 
specimen with 50% replacement of natural aggregates with recycle concrete 
aggregates, is still acceptable as the target strength of 30 MPa is found to 
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be achievable. These observations exhibit a similar trend as the previous 
findings reported in the literature (Muthu Lakshmi & Nivedhitha, 2015). 
Thus in compression members like concrete blocks, concrete pavements etc. 
RCWA up to 25% can be used without compromising on strength. In minor 
infrastructures works like foot paths, gutters, paving blocks etc., RCWA 
with 50% replacement or more can be used, thus it is more economical. 

Flexural Strength 

The flexural strength of the reinforced concrete beams with RCWA 
after 28 days of curing was determined from a three-point bending test. 
Results of the flexural strength of six RC beam specimens are presented in 
Table 4. Experimental result shows that the flexural strength of RC beams 
with RCWA decreases as the percentage of RCWA content increases. The 
decrement of flexural strength of specimens 25%RCWA and 50%RCWA 
were recorded to be 5.04% and 12.46% respectively compared to the control 
specimens 0%RCWA. 

Table 3: Flexural Test Strength of RC Beam with RCWA

Specimen
Designation

Average 
Deformation 

(mm)

Average 
Maximum 
Load (kN)

Average
 Flexural 

strength (N/
mm2)

Reduction 
Performance 

(%)

0%RCWA 3.37 60.73 20.23 -

25%RCWA 3.73 57.62 19.21 5.04

50%RCWA 6.84 53.12 17.71 12.46

The load-deflection curve for different percentage of RCWA from the 
three points bending test is shown in Figure 3. In general, all the specimens 
exhibit similar load deflection response. However, it was observed that 
the middle span deflection of the beam increased with increasing RCWA 
content. The displacement at maximum load is recorded to be 3.37 mm, of 
3.73 mm and 6.84 mm for beam specimens of 0%RCWA, 25%RCWA and 
50%RCWA respectively. This observation is similar to the findings reported 
by Mcneil and Kang, (2013), and Malesev et al. (2010), which explained 
that the increased deflection in RCWA RC beams is likely due to the reduced 
Modulus of Elasticity of the concrete. Low Modulus of Elasticity indicated 
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by the higher mid-span deflection, thus easier to deform compared to the 
RC beams with natural aggregates. 

Figure 3: Load-deflection Curves of RC Beam 
with Different Percentage of RCWA 

Crack Behaviour

The crack behaviour of the beam specimens with different percentage 
of RCWA is shown in Figure 4. The crack propagation behaviour of the 
beam specimens was observed throughout the three points bending test. 
In general, all the specimens exhibit similar crack behaviour. However, it 
was observed that the beam specimens fractured either due to bending or 
a combination of bending and shear.
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Figure 4: The Effect of RCWA to the Beams Deflection Behaviour

For the specimen with 0%RCWA, the crack was initiated at mid-span 
of the beam soon after the maximum load was reached. The cracks then 
propagated vertically to the top towards the point where the load was being 
applied. After that, it propagated almost diagonally to both supports where 
the load progress to ultimate load until fracture. The beam failed due to 
bending since the beam fractured at mid span.



114

Malaysian Journal of Sustainable Environment (MySE)

For beam specimens of 25%RCWA and 50%RCWA, the crack pattern 
started at mid-span of the beam soon after the yield load was reached. The 
crack then propagated to the top of the beam where loading was applied. 
After that, the crack propagated to the support where the load progress to 
ultimate load until fracture. The beams failed due to the combination of 
bending and shear since the beam fractured at the edge supports.

Based on the observation of service load deflection, RC beam 
specimens with RCWA performed less well than the specimens with natural 
aggregates. The increased deflection in RCWA RC beams is likely due to the 
reduced Modulus of Elasticity of the concrete. Low Modulus of Elasticity 
indicated by the higher mid-span deflection, thus easier to deform compared 
to the RC beams with natural aggregates. These behaviours are similar to 
the observation reported by Mcneil and Kang, (2013).

CONCLUSION

This study presents an experimental investigation dealing with the 
development of green concrete using recycled concrete waste (RCWA) as 
coarse aggregate replacement materials. Laboratory tests were carried out 
to determine the concrete compression strength of concrete cube and the 
flexural strength of reinforced concrete beam containing recycled concrete 
aggregates (RCWA) from laboratory concrete debris. The results were then 
compared with conventional concrete containing natural coarse and fine 
aggregates.

In general, the compressive strength of concrete cubes decreases 
with the increasing contents of RCWA. The decrement of the compression 
strength for specimen 25%RCWA and 50%RCWA on the 28th day are 
recorded to be 8.7% and 28.2% respectively. The specimen with 25% 
RCWA, achieved a compression strength that is above the mean target 
strength of 43.12 N/mm2. While, the compressive strength obtained for 
specimen with 50% RCWA, is still acceptable as the designed strength of 30 
MPa is found to be achievable. Thus, in compression members like concrete 
blocks, concrete pavements etc., RCWA up to 25% can be used without 
compromising on strength. Meanwhile, RCWA with 50% replacement or 
more can be used in minor infrastructures works like foot paths, gutters, 
paving blocks etc., thus more economical.
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The flexural strength of RC beams with RCWA was found to be 
decreasing as the percentage of RCWA content increases. The decrement of 
flexural strength of specimens 25%RCWA and 50%RCWA were recorded 
to be 5.04% and 12.46% respectively compared to the control specimens 
0%RCWA. In general, it was observed that the middle span deflection of 
the beam increased with increasing RCWA content. The displacement at 
maximum load is recorded to be 3.37 mm, of 3.73 mm and 6.84 mm for 
beam specimens of 0%RCWA, 25%RCWA and 50%RCWA respectively. 
The increased deflection in RCWA RC beams is likely due to the reduced 
Modulus of Elasticity of the concrete. It was also observed that beam 
specimens with RCWA fractured either due to bending or a combination 
of bending and shear. 
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ABSTRACT

The	involvement	of	households	in	the	recycling	activity	in	the	last	decade	has	
been	perceived	as	an	effective	way	to	reduce	the	amount	of	solid	wastes	in	the	
landfill	areas	as	well	as	to	reuse	the	materials.	The	recycling	practice	among	
the	public	is	very	crucial	in	order	to	reduce	the	problem	of	overwhelming	
landfills	and	energy.	The	ever-increasing	flow	of	household	waste	 is	an	
enormous	 environmental	 problem	 in	many	 countries.	By	 looking	at	 the	
tremendous	amount	of	solid	wastes,	Malaysia	needs	public	participation	
in	solid	waste	management	by	recycling	the	unused	materials.	Thus,	the	
present	 study	explores	predictors	 that	 lead	households	 to	participate	 in	
recycling	activities.	A	qualitative	approach	is	employed	in	this	study	where	
key	stakeholders	were	interviewed	in	order	to	get	their	different	perspectives	
with	regard	to	recycling	activities	among	households.	This	study	is	vital	
as	 it	 supplements	 the	 information	 to	 the	existing	body	of	 knowledge	on	
households’	recycling	activity	in	Malaysia.	

Keywords: Environment, Households Recycling, Solid Waste Management.
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INTRODUCTION 

Solid-waste management becomes a major challenge for a country, 
especially in urban areas. Urbanization has led the development to scarce 
land space, causing difficulty in providing space for solid waste disposal 
(Moh & Latifah, 2014; Kaosol, 2009; and Mahar et al., 2007). Besides that, 
the generation of waste has a direct relationship with the expansion of the 
rapid population growth (Agamuthu & Fauziah, 2011; and OECD, 2008) 
which resulted in the generation of wastes at a rate of 90 percent in every 
10 years (Abdul Jalil, 2010). 

Increased solid waste generation creates more environmental 
problems in almost any country, as many cities are not able to manage it 
due to institutional, regulatory, financial, technical, and public participation 
problems (Visvanathan & Glawe, 2006). Without an effective and efficient 
solid-waste management program, the wastes produced from various 
human activities may lead to health hazards and bring a negative impact 
on the environment (Asian Productivity Organisation, 2007) and causes 
degradation of the natural resources (UNDP, 2010).

Low-cost flat residents are among the group of people who are 
vulnerable to major health hazards due to their improper ways of waste 
disposal (Wahid Murad & Siwar, 2007). Additionally, there is a high 
tendency for the residents to contract severe diseases such as diarrhoea, food 
poisoning, and typhoid. There is a need for residents to practise a proper 
method of waste disposal, so that they can participate in waste management 
and be able to prevent the spread of diseases.

LITERATURE REVIEW 

Recycling Among Households

The involvement of households in the recycling activity in the last 
decade has been perceived as an effective way to reduce the amount of 
solid wastes in the landfill areas as well as being able to reuse the materials 
(Bruvoll, Halvorsen & Nyborg, 2012). In realizing the importance of 
households in recycling activity, Dahlen et al. (2009) contend that it is 
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advisable to encourage households in different parts of the world to engage 
in recycling activity by segregating the unused materials. Among the unused 
materials that can be recycled include papers, bottles, plastic bags and cans 
(Davies, Foxall & Pallister, 2002). 

One of the reasons why many countries intended to increase the amount 
of household recycling is because it was stated in the countries’ policy goals 
(Halvorsen, 2012). This is explained by the fact that such practices may bring 
positive consequences towards the environment, health of society and the 
economic development of the country. In addition, it has been widely agreed 
that recycling is one of the solid waste management methods as it is able to 
minimise the cost of disposal, wastes transportation as well as ensuring the 
sustainable life spans of landfill areas (Suttibak & Nitivattananon, 2008). 
The majority of people believed that the primary reason why people recycle 
is to help preserve the environment (Oxford Brookes, 1999). 

The ever-increasing flow of household waste is an enormous 
environmental problem in many countries (Refsgaard and Magnussen, 
2009). In Malaysia, the amount of solid waste in 2012 has exceeded 30,000 
tonnes a day (Carol Boon-Chui Teo, 2016). This phenomenon has happened 
due to rise in the population, current lifestyle and dietary changes among 
urbanites (Mohapatra, 2013). By looking at the tremendous amount of solid 
wastes, Malaysia needs public participation in solid waste management by 
recycling the unused materials. According to Siwar et al. (2000) and Chan 
and Bishop (2013), the recycling practice among the public is really crucial 
in order to reduce the problem of overwhelming landfills and energy. 

However, the percentage of recycling practices among Malaysians is 
still at the infancy stage (Azilah et al., 2014). According to Carol Boon-
Chui Teo (2016), the amount of recycling rate among Malaysia is only 
at 11 per cent and the remaining waste goes into the landfill sites. Such 
phenomenon will bring a negative impact on the environment. Moreover, 
although the Malaysian government has taken various measures to promote 
recycling activity among its citizens, but little has been achieved due to the 
lack of participation from households (Omran & Gebril, 2011). Therefore, 
research is needed in order to explore factors that influence the household 
to participate in the recycling activity (Goh et al., 2013).
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This study is conducted at Flat PPR Sri Pantai, Kuala Lumpur because 
according to Nur Nazlina (2012), there was a poor solid waste management 
in Flat PPR Sri Pantai Kuala Lumpur. There is a need to study the recycling 
intentions among households at Flat Sri Pantai so that it helps the local 
authority to formulate a sound recycling program. Fitriyah Razali et al. 
(2017) believed that the newly launched Separation at Source Initiative 
(SSI) under Solid Waste and Public Cleansing Management Act 2007 (Act 
672) will become the game changer that prompt for the needs of fostering 
waste separation behaviour among the households. However, they added 
that the SSI still received resistance from the households.

Determinants of Households Recycling Intentions

This study explores whether the determinants such as attitude, 
subjective norms, perceived behavioural control, perceived policy 
effectiveness have direct control over households’ recycling intentions.

The individual’s attitude is based on his or her evaluation of 
the activity being right or wrong, good or bad, useful or not useful, 
desirable or undesirable, pleasant or unpleasant and interesting or boring 
(Ramayah, 2012). Meanwhile, attitudes are determined by beliefs about the 
consequences of the behaviour, such as the cost and benefit of the behaviour 
(Miafodzyeva, 2012; and Lange et al., 2014). In other words, a person will 
make an assessment about recycling activity and it includes whether the 
activity is right to do, good and useful to him or her, other persons as well 
as the environment. 

Subjective norms refer to a social injunctive norm because it is 
concerned with perceived social pressures from important persons (family, 
friends and neighbours) to perform certain kinds of behaviour (White et 
al., 2009), in this case, recycling. Several empirical studies found that 
individuals’ subjective norms influenced their intentions to participate in 
recycling activity (Valle et al., 2005; Ramayah, 2012; Siti Nur Diyana & 
Kamisah, 2010; Taylor & Todd, 1995; Ittiravivongs, 2012; Fielding et al., 
2008 and Tekkaya et al., 2011). 

Besides, in terms of perceived behaviour control, Ramayah et al. 
(2012) categorized perceived behaviour control into two elements which 
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are convenience of available recycling infrastructure and cost of recycling. 
Inconvenience is continually cited as a major barrier towards recycling and 
convenience a major motivator for recyclers (Perrin & Barton, 2001). On 
the other hand, Siddique et al. (2010) classified cost of recycling into several 
elements such as time available for recycling, space and ease of recycling.

The perceived policy effectiveness of a measure refers to an individual’s 
favourable or unfavourable perception of a specific policy measure (Wan, 
Shen & Yu, 2014). According to Wan and Shen (2013), an individual will be 
motivated to have a higher level of intention to perform certain behaviour 
if the policy formulated by the government is being perceived as effective. 
In the Malaysian context, the Malaysian Urban Wellbeing, Housing and 
Local Government has implemented a mandatory solid waste separation 
at source at various stages covering Federal Territory of Kuala Lumpur, 
Putrajaya, Pahang, Johor, Melaka, Negeri Sembilan, Perlis and Kedah on 
September 1. Many residents, especially those living in non-landed and 
high-rise properties claim ignorance about the new requirement (Carol 
Boon-Chui Teo, 2016).

METHODOLOGY

The present study employs qualitative approach in exploring factors that 
trigger the households to participate in recycling activity. Several interview 
sessions had been carried out consisting of semi-structured questions. 
All interviews were recorded and transcribed verbatim. Questions in the 
interview covered their thoughts on the factors that led them to participate 
in recycling. This study also employs a purposive sampling technique 
(judgment sampling) in order to obtain the information from the respondents. 
The judgement sampling technique is used in this study because the persons 
selected in this study were interviewed based on the justification that they are 
in the best position to provide the information required. Besides that, they 
have expert knowledge by virtue of having gone through the experiences 
themselves.

The household is selected in this study because the household is the 
essential group of people in elevating recycling rates (Perrin & Barton, 2001) 
and households’ participation is expected to be the influential factor towards 
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the success of recycling activity (Goh et al., 2013). Since this study employs 
qualitative method, thus, the views of key informants such as Member of 
Parliament of Lembah Pantai, YB. Nurul Izzah Bt. Anwar Ibrahim, the 
DBKL officer in charge of residents at PPR Sri Pantai, Mr. Farhan and the 
Chairman of Resident’s Community, Mdm. Saadiah Bt. Baharuddin and the 
head of household, Mr. Murugiahtheva, and two residents of PPR, Rozaidy 
Ridzuan and Chew Jian Shin were interviewed in order to gain their views 
with regards to household recycling intentions in that area.

Table 1: Profile of the Interviewees

No. Name Position Venue
1. Mr. Murugiahthevar Head of Household Flat PPR Sri Pantai
2. Mdm. Saadiah Bt. 

Baharuddin
Chairman of the 
Residents Association

Pantai Bazaria, 
Pantai Dalam

3. Mr. Farhan Bin Mazlan DBKL Officer (in charge 
Flat PPR Sri Pantai)

DBKL Office

4. YB. Nurul Izzah Bt. 
Anwar Ibrahim

Member of Parliament 
at Lembah Pantai

Parliament, Kuala 
Lumpur

5. Rozaidy Ridzuan Resident A Basement 
6. Chew Jian Shin Resident B Basement

RESULTS AND DISCUSSIONS

Results

Attitude and Recycling Intention
Attitude refers to a household’s favourable or unfavourable evaluation 

of recycling. The household is asked whether they have positive or negative 
feelings about recycling. The findings are exemplified below.

“I	 have	 positive	 attitudes	 towards	 recycling	 as	 this	 activity	
may	 bring	 so	 many	 positive	 consequences	 to	 me	 and	 to	
the	 environment.	 I	 do	 not	 see	 any	 negative	 consequence	 of	
performing	recycling.	If	we	recycle	the	household	wastes,	we	
can	 protect	 the	 environment.	 If	 all	 people	 collaborate	 and	
participate	in	recycling,	we	do	not	need	to	cut	off	all	the	trees.	
If	not	(if	not	recycling),	the	producers	or	industries	need	to	cut	
off	so	many	trees	 in	order	 to	produce	papers.	This	can	bring	
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negative	impact,	especially	for	the	future	generation.	On	top	of	
that,	recycling	also	can	be	a	source	of	income	to	us.	We	can	sell	
the	recyclable	wastes	to	the	itinerant	buyers	who	came	to	our	
house.	Besides	that,	we	can	also	sell	the	recyclable	wastes	to	
the	recycling	collection	centres.	That’s	why	we	have	a	positive	
attitude	towards	recycling	as	this	activity	is	able	to	protect	the	
environment	and	at	the	same	time,	it	will	generate	income.”
 Head of Household

“Sometimes	there	is	a	guy	that	comes	to	every	floor	and	collect	
the	recycle	materials.	I	also	saw	others	do	the	same	thing	at	this	
flat.	They	sold	recycle	materials	such	as	old	newspapers	to	the	
collector.	I	could	not	comprehend	why	people	easily	throw	the	
rubbish	if	we	know	that	we	can	make	money	from	it”.
 Head of household

Based on the explanation given by the head of household, it is believed 
that the recycling activity not only can protect the environment, but it can 
also generate household income. This statement is further supported by the 
Chairman of Residents’ Association at Flat PPR Sri Pantai. She contends 
that;

“I	believe	the	residents	here	recycle	their	household	wastes	and	
sell	them	to	the	recycle	center	near	this	flat.	Besides	that,	the	
collector	of	the	recycle	materials	will	come	to	this	flat	by	bringing	
their	 lorries.	Normally,	 they	will	come	thrice	a	week	and	 the	
recycler	can	sell	all	their	recycle	materials	to	the	collector.	This	
situation	is	more	or	less	can	help	the	residents	here	to	earn	some	
money.	There	are	lots	of	residents	here	that	have	low	income	or	
no	income	at	all.	The	majority	of	residents	on	the	first	floor	until	
third	floor	has	very	low	and	some	no	income	at	all.	They	are	
among	the	vulnerable	group	of	people	such	as	the	elderly,	retired	
people,	Orang	Kurang	Upaya	(OKU)	and	so	on.	So,	this	kind	of	
activity	is	believed	to	help	them		earn	some	money.”
 Chairman of Residents’ Association
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The Member of Parliament at Lembah Pantai views that;

“We	 need	 to	 establish	 a	 proper	 system.	 I	 agree	 with	 the	
suggestion	 to	provide	 recycling	bins	 in	 this	area.	Other	 than	
that,	it	needs	to	be	supplemented	with	incentive.	The	incentive	
needs	to	be	provided	since	the	majority	of	the	residents	here	are	
low	income	group.	If	we	provide	incentive	for	them,	they	will	
be	motivated	to	perform	recycling.		I	am	wondering	about	the	
way	to	give	incentives	to	the	residents	as	an	exchange	for	their	
recycling	efforts”.
 Member of Parliament at Lembah Pantai

Subjective Norms and Recycling Intention
“I	believe	that	the	family,	especially	the	parents	are	among	the	
powerful	people	who	encourage	an	individual	to	recycle.	This	
is	because,	recycling	is	a	culture	and	the	culture	needs	 to	be	
inculcated	since	young.	As	long	as	their	parents	recycle,	then,	he	
or	she	can	influence	their	children	to	recycle.	If	their	parents	do	
not	recycle,	the	children	also	will	do	the	same	thing.	Sometimes,	
the	individuals	will	be	influenced	by	their	neighbours	to	recycle.	
Because	they	saw	their	neighbours	can	earn	income	by	selling	
the	recyclable	materials	to	the	itinerant	recyclable	collectors.”

Member of Parliament at Lembah Pantai

“Family	members	play	a	crucial	role	in	moulding	their	children	
to	have	recycling	intentions.	This	is	due	to	the	fact	that	recycling	
is	a	culture.	We	need	to	inculcate	the	practice	of	recycling	since	
the	persons	are	young”.

Member of Parliament at Lembah Pantai

An interviewee explains that;

“I	believed	that	parents,	family	members	and	neighbours	are	the	
important	persons	that	influence	an	individual	to	have	recycling	
intentions.	At	home,	parents,	especially	mother	play	a	crucial	
role	in	educating	their	children	to	recycle	household	wastes.	I	
think,	the	mother	is	the	powerful	person	in	the	house.	Children	
are	more	incline	to	conform	to	their	mothers’	instruction	rather	
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than	their	father.	Hence,	I	believe	the	mother	is	the	person	who	
encourages	the	children	to	engage	in	recycling”

Head of household

Perceived Behaviour Control
“There	is	not	much	effort	needed	in	order	to	recycle	the	household	
waste	material.	We	just	need	to	separate	the	recyclable	wastes	
according	to	its	type	of	waste.	We	also	can	see	the	advertisement	
about	 recycling	 on	 the	 television.	For	 example,	we	 separate	
papers,	tins,	plastics	etc.	After	we	separated	the	reusable	wastes,	
we	sell	them	to	the	reusable	collector	center.	It	is	about	half	a	
kilometre	from	this	area.	But	at	other	places,	there	are	several	
recycle	bins	provided	to	the	residents.	But,	since	the	recycle	bins	
are	not	available,	we	have	the	option	whether	to	sell	them	to	
recycle	collector	centers	or	to	the	itinerant	recycle	collectors”.

“We	know	that,	here,	there	is	no	recycling	bin	provided	to	us.	
That	explains	why	some	residents	here	do	not	participate	in	the	
recycling	activity.	For	those	who	are	looking	for	money,	they	still	
want	to	recycle.	But,	for	those	who	are	not	money	oriented,	they	
will	still	keep	their	recyclable	materials	and	wait	for	somebody	
to	 collect	 the	materials.	 If	 the	government	 conduct	 recycling	
programs,	 educate	 the	 residents	 that	 recycling	 is	 good,	 give	
incentives	to	us,	provide	recycle	bins,	make	a	big	promotion	for	
recycling	programs,	I	think	there	will	be	more	residents	that	will	
participate	in	recycling	activity.	The	DBKL	should	come	out	with	
the	recycling	program	if	they	want	the	residents	to	participate	in	
recycling	activity.	If	the	number	of	residents	who	recycle	is	high,	
we	will	not	hear	the	problem	of	wastes	at	this	flat”.
 The Head of household

Perceived Policy Effectiveness
“There	 are	 no	 recycling	 bins	 located	 in	 this	 housing	 area.	
However,	we	do	have	the	big	green	bins	which	are	located	at	the	
trash	house	over	there.	But	the	wastes	are	mixed	and	dumped	in	
one	place	where	the	bottles,	tins,	papers	and	so	on	are	located	in	
one	place.	But	as	far	as	I	am	concerned,	there	are	no	recycling	
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bins	here.	But,	it	might	be	good	if	the	DBKL	provides	us	with	
recycle	bins.”

Head of household

“There	is	a	program	whereby	the	representatives	of	the	Lifeboy	
company	came	to	this	place	and	placed	the	waste	bins	at	every	
floor.	But	they	were	not	recycling	bins.	They	were	just	ordinary	
bins.	For	several	days,	it	was	found	that	the	bins	were	stolen	by	
irresponsible	residents.	However,	the	idea	to	place	the	recycle	bin	
is	a	good	idea	since	there	is	no	recycle	bin	in	this	housing	area.”

The Chairman of Residents’ Community

“Yes,	I	must	admit	that	there	are	no	recycling	bins	provided	in	this	
housing	area.	But	we	can	try	to	put	the	bins	in	this	housing	area”

The DBKL Officer

“Yes,	 there	 is	no	recycling	bin	 located	 there.	This	 is	because	
the	Alam	Flora	has	set	the	criteria	to	locate	the	recycle	bins	to	
certain	area.	There	must	be	a	specific	volume	of	wastes	that	need	
to	reach	before	the	Alam	Flora	can	provide	recycle	bins.	By	the	
way,	it	is	a	good	idea	to	put	recycle	bins	in	this	house.	I	will	try	
to	ask	Alam	Flora	about	the	recycle	bins.	But	I	think,	we	need	
to	supplement	it	with	incentives.”

Member of Parliament at Lembah Pantai

As explained by the interviewee quoted below;

“Normally,	we	(our	family)	will	be	collecting	all	the	items	that	
can	be	recycled,	especially	plastic	bottles,	glass	and	aluminium	
cans.	There	is	no	recycling	bin	provided	for	plastic,	glass,	paper	
and	others	in	the	flat’s	basement	area.	If	there	is	a	recycling	bin	
in	the	basement,	it	is	easier	for	us	to	place	the	recycled	materials.	
As	I	mentioned	before,	we	do	not	have	recycle	bins.	What	we	
have	 is	 the	normal	green	 trash	bins	where	all	 the	household	
wastes	are	mixed	together.	Since	there	are	no	recycling	bins	in	
the	basement	of	this	house,	we	decided	to	collect	and	keep	the	
recyclable	materials.	When	we	felt	that	the	collected	recycled	
wastes	were	many,	we	will	send	them	to	the	nearest	recycling	
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center.	The	closest’s	recycling	center	is	located	about	500	meters	
away.	We	sell	them	to	the	center	and	as	a	return,	we	get	money.	
Apart	from	that,	we	also	give	the	recyclable	materials	to	an	aunty	
cleaner.	Every	morning,	the	aunty	will	clean	the	corridor	areas	
and	she	will	collect	the	recyclable	materials	from	house	to	house	
and	sell	them	to	any	recycling	center.	If	the	DBKL	provide	us	
with	recycle	bins,	it	is	easier	for	us.	But	if	not,	we	will	send	the	
materials	to	recycle	centers”.

The Head of Household

Based on the explanation above, it is believed that the residents in Flat 
PPR Sri Pantai, Pantai Dalam still have intentions to recycle their household 
wastes, despite the fact that there is no recycle bins provided to them. This 
is because; they still have the option to send their recyclable materials to 
other places such as the recyclable center or collectors. This situation can 
be explained by another interviewee, who contends that;

“As	far	as	I	am	concerned,	there	are	no	facilities	for	community	
members	to	recycle.	I	mean,	there	is	no	recycling	bin	in	this	area.	
But	we	have	a	normal	waste	bin	where	all	household	wastes	are	
dumped	into	the	bin.	As	president	of	the	residential	association,	
I	do	not	request	anything	from	the	authorities.	This	is	because,	
before	 this,	 the	 representatives	 of	 the	Lifeboy	 company	 had	
visited	this	place	and	they	held	a	hygiene	program	because	they	
were	aware	of	the	unhygienic	environment	in	this	area.	In	the	
program,	the	Lifeboy	program	had	provided	bins	for	the	residents	
and	the	bins	were	located	on	every	floor.	However,	the	bins	were	
stolen	by	other	people.	So,	I	prefer	not	to	demand	anything	from	
Dewan	Bandaraya	Kuala	Lumpur	 (DBKL)	 including	 recycle	
bins	as	I	am	afraid	the	problem	will	happen	again.	Although	
there	is	no	recycle	bin,	I	noticed	that	there	are	some	residents	
who	do	recycle	their	household	wastes.	A	collector	of	recyclable	
wastes	will	bring	his	lorry	and	collect	recyclable	wastes	thrice	a	
week.	It	is	believed	that	most	residents	have	intentions	to	recycle	
because	they	always	want	to	earn	some	money.	This	is	explained	
by	the	fact	that	there	are	so	many	unemployed,	retired,	and	single	
mothers	who	have	no	fixed	income.	Hence,	it	is	believed	that	the	
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residents	prefer	to	sell	the	recycle	items	rather	than	place	them	
into	the	recycle	bin”.

The Chairman of Residents’ Community

	“I	don’t	even	know	 the	government	has	 introduced	a	 law	 in	
ensuring	the	citizens	separate	their	household	wastes	at	source.	
For	me,	there	is	no	need	to	formulate	a	law	to	force	people	to	
obey	 it.	 It	 depends	 on	 the	 attitude	 and	 the	moral	 obligation	
of	 the	 people.	 But	 if	 the	 government	 introduced	 a	 new	 law	
(recycling	legislation),	the	enforcement	of	it	must	come	together.	
It	is	because	as	far	as	I	am	concerned,	none	of	the	government	
officers	are	issuing	fines	to	those	who	disobey	the	law.	Besides	
that,	I	think,	the	government	should	invite	people	and	educate	
us	on	ways	to	separate	the	household	wastes.	I	believed,	in	other	
places,	yes,	the	government	did,	but	not	at	this	place	yet”	

Resident A

“Yes,	I	am	aware	about	the	law	introduced	by	the	government	
that	 is	 related	 to	 recycling.	 I	 watched	 it	 on	 the	 television	
through	commercial	breaks	(advertisement).	It	is	a	good	effort	
as	it	can	make	more	people	separate	their	household	wastes.	
I	 realized	 that,	 through	 law,	people	will	be	afraid	 to	disobey	
it	as	punishment	will	be	given	to	those	who	breach	or	disobey	
it.	However,	I	did	it	(recycling)	because	it	has	become	one	of	
the	sources	of	income.	Working	as	a	guard	in	one	of	the	banks	
in	Kuala	 Lumpur,	 what	 do	 you	 expect	 (income)?	 Through	
separation	of	household	wastes	like	bottle,	tin	and	papers,	I	am	
able	to	earn	between	RM50	to	RM80	in	a	month.	Alhamdulillah,	
it	helps	me	to	support	the	petrol	costs”.

Resident B

Discussion

Attitude and Recycling Intention
Households at Flat PPR Sri Pantai believe that recycling is a good 

thing to do, useful, sensible, it is a responsibility, have positive feelings 
towards recycling, pleasant, save energy, protect the environment, a good 
idea and preserve natural resources. Among these reasons, the main reason 
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the households have a positive attitude towards recycling is they believe that 
recycling can protect the environment. This finding is in line with the study 
carried out by Wahid Murad and Siwar (2007). In the Wahid Murad and 
Siwar (2007) study, it was found that the majority of the residents at low-
cost housing at Datuk Keramat have high recycling intention because they 
believe that recycling can protect the environment. It is further highlighted 
by Martchek (2000), who contends that recycling is indeed important to 
environmental protection (Martchek, 2000; Ewing, 2001; and Halvorsen, 
2010). Apart from protecting the environment, the qualitative finding 
of this study found that the households have a positive attitude towards 
recycling because they can earn a supplementary income to finance their 
daily lives (Halvorsen, 2010). This finding is parallel with the findings of 
the study by Wahid Murad and Siwar (2008). In their study, it was found 
that the majority of the low-cost housing residents at Jinjang Utara, Sentul, 
and Datuk Keramat have a positive attitude towards recycling because 
they believe that they can receive payment for materials that they have 
recycled. It is concluded that households have a positive attitude towards 
recycling because they realized that recycling can protect the environment 
and generate household income.

Subjective Norms and Recycling Intention
According to White et al. (2009), subjective norms will be more 

important for those individuals with a strong sense of collective self. In other 
words, the cohesive household members will have high subjective norms 
as they will encourage other household members to recycle. Besides that, 
subjective norms also are found to be crucial in several studies. For example, 
recycling intentions are encouraged by household members or friends or 
neighbours (Ewing, 2001 and Taylor & Todd, 1995), block-leader (Hopper 
& Nielsen, 1991), and peer support (Schultz et al., 1995).

Meanwhile, Ewing (2001) in his study found that the important 
persons such as friends and neighbours influence households to only 
recycle newspapers and cardboard. In addition, Ewing (2001) in his study 
reveals that, except the single parents who are living alone, about half of 
the respondents agreed that their recycling activity was influenced by the 
opinions of household members. Meanwhile, McCullough and Cunningham 
(2010) have carried out a study among youths during a weekend-long  
youth  baseball  tournament The findings revealed that social  pressures  in  
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a  social  setting  outside  the  home  (i.e.  Attending a sport event) can lead 
to stronger recycling intentions. 

Perceived Behavioural Control and Recycling Intention
The findings of the study does not align with the findings of the studies 

carried out by Siti Nurdiyana (2010), White et al. (2009), Knussen et al. 
(2004), Wan et al. (2014), Lam et al. (1999) and Kraft et al. (2005). Siti 
Nurdiyana (2010) had carried out a study among form four students and she 
found out that the variable perceived behavioural control was the salient 
factor of behavioural intentions to recycling. White et al. (2009) found that 
PBC was correlated significantly with households’ recycling intentions. In 
addition, Knussen et al. (2004) revealed that perceived behavioural control 
indeed influences residents’ recycling behaviour. 

It is believed that the findings of this study found that the perceive 
behavioural control does not significantly influence PPR Sri Pantai 
household recycling intentions because the majority of them have a low 
monthly income or no income at all. The availability of the recycle bins 
does not significantly influence them to have recycling intentions. This 
is because they have the options to send the recyclable materials to the 
recycling center, where they can earn money. 

Perceived Policy Effectiveness and Recycling Intentions
When a policy is effective, it will not necessarily encourage the citizens 

to participate in specific behaviour like recycling. According to Steg et al. 
(2006), in spite of numerous policy efforts, the energy consumption among 
household is still increasing. In the Netherlands, the usage of fuel and 
electricity has increased steadily from 1990 due to an increase in possession 
and use of electric appliances. In other words, although the government has 
introduced a policy in order to improve the use of energy in the Netherlands, 
the rate of energy used in that country has still not improved. From this 
example, it is believed that the public policy does not necessarily influence 
the citizen in the Netherlands to save energy. The situation above might be 
caused by several reasons such as lack of citizen participation in the policy. 
Abdelnaser (2008) had carried out a recycling study in the main towns of the 
East Coast and North in Malaysia and he contends that the government has 
promoted recycling programs through various campaigns. However, little 
has been achieved due to the lack of participation and lukewarm attitudes 
of the households. 
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In addition, it is realized that the Malaysian government has introduced 
a law to make it compulsory for all households to separate their household’s 
wastes at source. But, based on the interview sessions with residents of PPR, 
it is found that there is a lack of enforcement to monitor the implementation 
of the law at this housing area. According to Muhamad Azahar Abas and Ta 
Wee (2014), the issue of ineffective policy monitoring and law enforcement 
is not a current problem in most developing countries, including Malaysia. 
For instance, the Act 672 has been enacted since 2007, however, it has only 
been officially implemented in 2011. Besides that, based on the interview 
sessions conducted with two residents, it is found that not everyone is aware 
about the existence of the recycling legislation. Even though some residents 
are aware about the law, but the purpose of recycling is because of economic 
motives, which is generating income as most of the people who are living 
at PPR Sri Pantai are among the low income group.

CONCLUSION

In sum, it can be concluded that the majority of PPR Sri Pantai residents 
are involved in recycling activities as they believed that the activity brings 
positive consequence towards the environment. In addition, it is interesting 
to note that they recycle the household wastes because it becomes one of 
the sources of income as they can sell the recyclable wastes to the recycling 
centre. Besides that, the majority of them participate in recycling because 
their friends, neighbours and family members influenced them to do so. 
Besides that, it is salient to mention that not all households are aware on 
the existence of the recycling legislation in Malaysia. Even though some of 
them are not aware of it, but they still recycle the household waste due to 
the fact that they participate in recycling in order to earn income to finance 
their daily lives. This study suggests that more educational campaigns on 
recycling need to be held in order to elevate the households’ awareness 
on recycling. More research is needed especially on matters pertaining to 
recycling and the newly established recycling legislation in Malaysia.

This study offers several benefits to several parties, especially to 
the local authority. It would enable Dewan Bandaraya Kuala Lumpur to 
formulate a sound recycling policy, especially for households at PPR Sri 
Pantai. Previous researchers proposed that policy makers need to have an 
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intensive understanding of people’s attitudes and perceived difficulty to 
recycle to ensure the success of recycling programs (Knussen et al., 2004; 
and Tonglet et al., 2004). Meanwhile, according to Nixon and Saphores 
(2010) and Robinson and Read (2005), it is vital to examine people’s 
motivation to engage in recycling activity in order to ensure that the 
recycling policies and programs are implemented successfully. Examining 
and understanding the factors that influence household recycling intentions 
as well as understanding public perception of policy effectiveness can help 
the government to formulate comprehensive recycling policy and programs 
(Wan et al., 2014 and Amir et al., 2013). Therefore, it is hoped that this study 
will benefit several parties such as researchers, students and government.
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ABSTRACT

To	reduce	dependency	on	fossil	fuel,	reduce	pollution	and	move	into	green	
technology,	the	rice	husk	gasification	has	been	developed	as	the	process	
that	converts	organic	rice	husk	into	a	producer	of	gas.	However,	drawbacks	
such	as	grate	blocking,	bridging	and	suitability	of	feedstock	are	found	in	the	
gasifiers.	Design	of	the	gasifiers	is	an	important	objective	and	improvements	
on	the	design	have	been	done	to	enhance	the	performance	of	the	gasifiers.	
This	paper	aims	to	review	gasifiers	focused	on	design	improvements.	Many	
works	from	previous	researchers	have	been	studied.	The	result	shows	the	
new	design	of	the	gasifiers	is	an	important	parameter	in	gasification.	
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INTRODUCTION 

Biomass energy is derived from five distinct energy sources which are 
garbage (Solid waste), wood and agricultural products, waste, landfill gases, 
and alcohol fuels (Pradhan, Ali, & Dash, 2013). Rice husk is one of the 
biomass sources where the materials are readily available in large quantities 
but easily collected. The choice of the energy is due to the demand of energy 
in industries and households which are extremely high. Renewable energy 
is the right alternative energy source that can be substituted for fossil fuels.

Current environmental problems are caused by numerous factors 
including global warming due to emissions of greenhouse gases (GHGs) 
which are generated mainly from the combustion of fossil fuels such 
as diesel, gasoline or coal (Quispe, Navia & Kahhat, 2017). In order to 
overcome future problems, there are policies that the government had 
proposed to increase the share of renewable energy resources. In these 
sectors, all the research studies are aimed to obtain energy from various 
biomass including agricultural solid residues, such as coffee husks, rice 
husks, sugar cane bagasse and wheat straw. Among the rest, rice husk is the 
least used in developing countries. Biomass is a promising and renewable 
energy source that is estimated to contribute 10% to 14% of the world’s 
energy supply (Ma, Zhang, Zhang, Qu, Zhou & Qin, 2012).

Rice husk (or rice hull) is the hard protecting cover of grain of rice 
which is indigestible to humans. Its main function is to protect the seed 
during growing season. It produces consistent amounts annually which 
makes it possible to secure a raw material supply (Yoon, Son, Kim & Lee, 
2012). Based on the statistic, the amount of rice produced by the world 
annually is more than 120 million tonnes. This shows that Malaysia has the 
potential to be the new producer of bio-energy. Following the report from 
USDA Foreign Agricultural Service (2017), the forecast of rice production 
in Malaysia is at 1.8 million tonnes in 2016/17 and increasing to 0.02 million 
tonnes in 2017/18. It is a major by-product of the rice-milling industries and 
is abundantly available. South and Southeast Asia account for over 90% 
of the world’s rice production (Lin, Wang, Lin & Juch, 1998). However, 
rice husks have been considered a waste, causing disposal problems. Asia 
itself produces the vast majority of global rice at around 770 million tonnes 
annually. 20% of the rice weight can be attributed to the husk or hull which 
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is not consumed and often disposed of. This equates to 150 million tonnes 
of biomass fuel annually. 

Gasification is a thermo-chemical process of converting carbonaceous 
materials into gaseous products using a gasifier with a gasifying medium 
such as air, oxygen and steam either alone or in mixture (Ma, Ye, Zhang 
& Zhao, 2015). The producer gas as the output could be used as a fuel in 
engines for power generation; thus, it is a promising technology to provide 
electricity in remote districts by using local, renewable fuels (Ma, Zhang, 
Zhang, Qu, Zhou & Qin, 2012). Producer gas is a product of gasification, 
exits the gasifiers through the gas outlet at the lower part of the gasifiers. 
Typically, producer gas is a mixture of combustible gas such as CO, H2, 
and CH4 and non-combustible gas such as CO2 and N2 (Susastriawan, 
Saptoadi & Purnomo, 2017). Producer gas has a lower heating value than 
the other gaseous fuels, but it can be manufactured with relatively simple 
equipment; it is used mainly as a fuel in most large industrial furnaces. 
Downdraft gasifier is one of the types of gasifier system and is the most 
suitable gasifier system in order to perform in lab-scaled gasifier. Downdraft 
gasifier is easy in fabrication and operation and attractive due to low tar 
content in producer gas. The gasifier has a sequence in the reactor itself. 
It is unrealistic to split gasifier into multiple zones, but to understand and 
differentiate the zones, separation of the process is involved. Those zones 
are drying, pyrolysis, partial oxidation and reduction zone. 

The top zone is the Drying zone (or bunker section) in which occurs 
the conversion of moisture to water vapour during the drying process. 
Conversion takes place due to heat transfer between hot gases from the 
oxidation zone to biomass in the drying zone. Next is the Pyrolysis zone 
(or thermal decomposition zone) where in this zone biomass molecules are 
decomposed into condensable gases, tar, and char. Partial Oxidation (or 
combustion zone) is applied in the next phase where the volatile materials 
from biomass get oxided under exothermic chemical reactions and generate 
the heat with peak temperature with gaseous fuels like CO, H2, CO2 and 
H2O. In the final zone, the reduction zone is not only producing the producer 
gas, but also  produces undesirable by-products such as tar.

In Malaysia, the government seriously wants to penetrate more 
renewable energy consumption for electricity generation sectors because 
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in 2015, the estimation for potential electricity from renewable sources 
such as biomass and biogas is 330MW and 100MW. Even the electricity 
in Malaysia is majored by using gas rather than coal. In 2010, 59.1% of 
electricity generation was from gas and 34% was from coal.

METHODOLOGY

To understand the overall gasifier system and improve the performance 
of downdraft gasifiers, the design of the current related system should be 
improved in order to propose the new design of gasifier. Due to the fact 
that the fuel material is rice husk, thus the methodology is based on an 
experimental set-up of rice husk gasifier unit. Seven gasifiers’ set-up units 
have been found through reading of other literature as stated in Table 1.

In order to improve the performance of downdraft gasifiers, the basic 
design of the gasifiers has been modified. Various improvements on the basic 
design of the gasifiers have been done and reported by many researchers. 
Based on those works, the improvement can be classified as shown below.

Design 1 

In this work, the rice husk had been obtained from them/S Tulasi 
rice mill in the Limbasi village of Kheda in the state of Gujerat, India. The 
results obtained in this work is the fluidization properties of the materials, 
physicochemical properties of the rice husk and its char, electric power 
consumption, temperature profile, effect of equivalent ration (ER) on 
producer gas quality, effect of ER on gasifier performance, effect of catalyst 
on gasifier performance, and the effect of catalyst on flame temperature gas 
yield and high heating value (HHV).

The experimental setup as shown in figure 1 was separately made, 
where the reactor made of seamless pipe with total height is 1600mm and 
internal diameter is 210mm (Makwana, Joshi, Athawale, Singh & Mohanty, 
2015). The reactor is ignited using charcoal and the air will be blown for 
making the red hot charcoal. From the design setup, the screw conveyor set 
is separated from the reactor with the hopper as the holder. The reactor type 
is throat type and air supply flow from the bottom of the reactor.
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Figure 1: Schematic of the Fluidized Bed Gasifier (FBG)
(Source: Makwana, Joshi, Athawale, Singh & Mohanty, 2015)

Design 2

For this work, an experimental study was performed with the reactor 
under suction from throttled centrifugal blower. This test was conducted 
by placing each reactor under suction from centrifugal blower, throttled 
at its outlet to maintain desired pressure drop across the reactor. Fuel in 
the reactor was loaded at the top and no additional fuel was added as the 
reaction proceeded. The work had done experiments related on proximate 
analysis and HHV data of rice husk, ultimate analysis data of rice husk, 
producer gas flowrate as a function of specific gasification rate and etc. (M. 
Tiangco, M. Jenkins & John, 1995)

This gasifying technology system had been performed at the University 
of California at Davies. Design of the gasifier was set and that the feeding 
is manually fed into the throat-less type of reactor. The air supply system 
being used flowed from the top open of gasifier. This system had also set 
the thermocouple from the top into the reactor.
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Figure 2: Schematic Experimental Configuration of the Gasifier System
(Source: M. Tiangco, M. Jenkins & John, 1995)

Design 3

The objective of this work focused on the syngas composition, 
gasification performance, power generation based on gas engine and 
generator. All the work had been done by using rice husk produced from rice 
mill in Chungnam Province in South Korea. The rice husk pellet produced 
by the Hanbyeol Corporation (Yoon, Son, Kim & Lee, 2012).

All the parameters of the gasifier system were constructed with the 
reactor, gasifier, cyclone, scrubber, dust filter, boiler and engine as shown 
in Figure 3. In the feeding system, the hopper is located at the lower end 
of the system. They transfer the husk using pneumatic conveyor. Feeding 
rate is around 40 to 60 kg/h. Reactor is throat-less type and the air supply 
system is at the top of the reactor (Yoon, Son, Kim & Lee, 2012).
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Figure 3: Detailed Design of Fixed-bed Rice Husk Gasification System
(Source:Yoon, Son, Kim & Lee, 2012)

Design 4

In this system, the work is developed and used suitable with the 
experiments needed which is compact on-line method for the measurement 
of tar plus suspended particulate matter (SPM). This is the improvement 
publication of work by Makwana et al. (2015). This work had been 
performed by the rice husk received from Bavla village, Anand district, 
Gujerat, India. The result on this work is to understand the effect of 
equivalence ratio, energy and cost analysis and the effect of addition of 
catalysts in terms of the effect of energy consumption for bed heating, in 
terms of the effect on producer gas composition, in terms of the effect on 
gas quality, and in terms of the effect on gasifier performance. (Thakkar, 
Makwana, Mohanty, Shah, & Singh 2016)

Based on Figure 4, it shows the fluidized bed reactor which was made 
of seamless pipe. The air supply from the bottom of reactor and the feeding 
of rice husk is separated hopper with the screw conveyor. It is a throat type 
of reactor.
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Figure 4: Detailed Setup of Fluidized Bed of Rice Husk Gasification System
(Source: Thakkar, Makwana, Mohanty Shah, & Singh, 2016)

Design 5

Circulating fluidized bed (CFB) biomass gasification and power 
generation system (BGPG) was designed and installed to archive power 
for a rice mill. This project had been demonstrated with the set up in Putian 
Huanguang Miye Ltd. located in Fujian Province of China. The results of 
the project were to archive temperature of the gasifier, gas production, and 
power output. (Yin, Wu, Zheng & Chen, 2002)

Figure 5 shows that the hopper placed at the side of the reactor with 
the type of reactor is throat-less. The hopper is separated from the screw 
conveyor with the feeding rate 1500kg/h. The air supply is from the fan 
into the reactor (Yin, Wu, Zheng & Chen, 2002)
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Figure 5: Schematic of 1MW Rice Husk Gasification 
& Power Generation System

(Source: Yin, Wu, Zheng & Chen, 2002)

Design 6

Throat-less rice husk had been developed for water pumping or 
energy generation using the downdraft gasifier system. The gasifier had 
been designed and developed at the University of California, Davis, USA. 
The results obtained from the experiments is the optimum value of specific 
gasification rate in reactor, optimum value of equivalence ratio, heating value 
of producer gas and cold gas efficiency for gasifier (Jain & Goss, 2000).

The design had been stated in Figure 6 that the reactor is exactly 
throat-less while the air entry into the reactor as the supply is on the top 
of reactor and its feeding system is manually feeding from the opening of 
the reactor. The ignition material dropped some papers into the reactor by 
adding char over the grate with the aid of a blower.
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Figure 6: Experimental Set-up of the Gasifier Unit
(Source: Jain & Goss, 2000)

Design 7

This work is an analysis of torrefied biomass for the gasification 
process. In the process, the rice husk pellet (RHP) had been torrefied using 
torrefaction system before the rice husk is being transferred for the next 
process of gasification. Focusing on the gasification process, the stacking of 
rice husk will be placed in the silo (act as hopper) that can be transferred into 
the gasifier through the screw conveyor. The valve functions by managing 
the quantity of rice husk transferred into the screw conveyor. Outcome 
of the work is in archiving the high value of chemical energy (exergy) of 
RHP and energy efficiency of the work. (Manatura, Lu, Wu & Hsu, 2017)

In Figure 7, the gasifier had a separated hopper using Silo and connects 
with the screw conveyor and the throat type of reactor. Air had been supplied 
from the compressor that connects with the Pre-heater into the bottom of 
the reactor.
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Figure 7: Diagram of flow of the fluidized bed gasification system
(Source: Manatura, Lu, Wu & Hsu, 2017)

RESULTS AND DISCUSSIONS

Overall, the design of gasifier had been stated in methodology with its 
specification. The selection of proper gasifier plays an important role 
in biomass gasification. Typically, the downdraft gasifier is designed 
for particular biomass feedstock. It makes the downdraft gasifier only 
suitable for intended biomass feedstock. The use of pelletized feedstock 
requires fuel pelletizing process that needs additional processing cost. To 
minimize the designing cost, a mathematical model can be applied prior 
to fabrication. Modelling result can be used as a guideline for selecting a 
suitable gasifier for intended biomass feedstock. This future work aims to 
develop the downdraft gasifier which is compatible for direct use of low-
density feedstock.

Thus, there are some of the discussions for all the design and the 
proposal of a new design.
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Design 1 and 4

In this work (Figure 1 and 4), both had been done in the similar method 
as the reactor and inlet method. However, the use of motor or any gear box 
with the controller produce an external energy to run screw feeder should 
be reconsidered either it produces more external energy or it is sustainable 
to proceed with the system. The system for this work also runs in Fluidized 
Bed type gasifier which the system is not suitable to be run. This is due to 
required systems in small-scale or lab-scaled gasifier where that classed in 
downdraft system in Fixed Bed type.

However, the hopper feeder and position of screw conveyor into the 
gasifier is a good process and continuous feeding is important to keep the 
gasifier system running continuously and unstoppable. Air supplies is also 
a good mechanism to work with when it is flowing from the bottom of the 
reactor.

Design 2 and 6

In reference to Figure 2, the hopper is unavailable where the rice husk 
was being placed in the reactor manually. This will cause a problem of 
continuous burning whereby this system will be unable to burn at a longer 
time. Design 2 system named as static bed (or “open core”) gasifier is 
suitable for small-scale but the system is still not conducive to work with. 
For the air supply system, the air flows from the top opening of the gasifier 
and is unable to measure the suitable quantity of air used in the systems. 
However, for design 6, the system of gasifier is using downdraft gasifier 
which is similar to the system requirement.

Design 3

With the system, the transferring of rice husk will be done from the 
hopper at the other part outside of gasifier. The transferring agent is based on 
the pneumatic system. This is a good system to be performed in the gasifier.

However, syngas is produced from the reaction of biomass with the 
supplied air as a gasification agent from the top side (Yoon, Son, Kim & Lee, 
2012). This is also similar with the point in 3.2 whereby the quantity of air 
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cannot be measured to archive perfect burning to perform the systems. The 
cost of manufacturing the pneumatic systems also should be considered.

Design 5

This CFB gasification used is similar with Design 1 and 4 where the 
hopper and screw conveyor used are by running with the screw motor. Air 
supply system also flow the fans into the gasifier. Both mechanisms to run 
motor and fan should be reconsidered whether it produces more external 
energy or it is sustainable to proceed with the system. The project was unable 
to run. This is due to the system that required to be run is the downdraft 
gasifier but the system is in fluidized bed gasifier.

However, the hopper feeder and position of screw conveyor into 
the gasifier is a good process and continuous feeding is important to keep 
gasifier system running continuously.

Design 7

With the system, it is performing bubbling fluidized bed system which 
is similar with design 1 and 4 whereby the system is not suitable to be run 
due to required systems is in small-scale or lab-scaled gasifier where that 
classed in downdraft system in Fixed Bed type. The use of motor or any 
gear box with the controller produces an external energy to run the screw 
feeder should be reconsidered whether it produces more external energy or 
it is sustainable to proceed with the system.

However, the hopper feeder and position of screw conveyor into the 
gasifier is a good process and continuous feeding is important to keep the 
gasifier system running continuously. Air supplies is also a good mechanism 
to work with when it flows from the bottom of the reactor.

Design Recommendation

Of all the designs specified from Design 1 to 7, it is found that the 
inclusion of rice husk is one of the important factors in the gasification. 
Therefore, the design of the inputs is important to facilitate rick husk to 
move into the reactor during operation which should consider the place of 
inserting the materials. The gas produced in the system must be flowed to 
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the top pipe of the reactor and appear at the gas outlet. The new design is 
created to have better design for continuous work (estimation in two hours 
or more). The design of product is stated as below.

Figure 8: Proposed Design of Downdraft Gasifier

Inspired from the design that had been studied, the design proposed is 
to be made by parts where the inlet system, inter-reactor system, the outlet 
flow and the output of the gasifier.

For the inlet parts system, the air blower is being used as an air supply 
system plus the hopper was placed on the similar piping so that the rice husk 
will be placed in the hopper and flow together with the air. This method 
must be done in the right position. If the position of the hopper being place 
at the top, while the blower flow from side or bottom, the rice husk will 
not come into the gasifier but also will blow out of the gasifier. Hopper is a 
good mechanism to hold in the rice husk for a few hours. The mechanism 
was perfectly being used by the current machine. The hopper is made to 
stock the quantity of rice husk after the gasifier had been fully filled.

For the inter-reactor system, they need to be performed using 
downdraft gasifier with the lab-scaled. Downdraft gasifier is the system 
that can possibly produce tar free gas and higher fuel conversion rate. The 
reactor must be in throat type which could maximize mixing of gas in high 
temperature region.
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Outlet flow been set to be at the top of the gasifier whereby the flow 
of the gas will be transferred for the output of the producer gas. The type 
of pipe use is GI pipe. For the output of gasifier, there is a head opening to 
show the flame of the producer gas.

This design will be a better idea to produce clean green energy by 
gasifier itself. 

CONCLUSION

The downdraft gasifier is suitable for small-scale biomass gasification due 
to its easy fabrication and operation. The output of producer gas and the 
gasification efficiency in the system are the output parameter that affected 
by some important parameters. The proper design and modification of 
downdraft gasifier minimize drawbacks which cause increasing performance 
of gasifier. All the parameters must be considered such as inlet systems, 
inter-reactor system, outlet flow system and the output of the gasifier. The 
use of blower and hopper help to maintain continuous feeding of feedstock 
into the reactor. Producer gas can be archive as an output. The proposed 
design is the outcome of this writing.
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ABSTRACT

Every	tree	species	provide	different	cooling	effect	depending	on	their	tree	
characteristics.	Evergreen	species	such	as	heritage	trees	are	significant	in	
reducing	the	surface	temperature.	The	aim	of	this	paper	is	to	determine	the	
relationship	of	heritage	trees	in	mitigating	urban	heat	island	at	Taiping	Old	
Town.	The	research	had	been	conducted	through	Landsat	8	OLI	and	field	
data	collection.	This	research	integrated	the	Geographic	Information	System	
(GIS)	and	remote	sensing	in	data	processing	and	analysis.	The	results	show	
the	low	significant	relationship	of	tree	characteristics	and	Land	Surface	
Temperature	(LST)	with	(R²=0.17)	which	indicate	that	external	factors	may	
also	influence	the	changes	in	temperature.	
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INTRODUCTION 

The eagerness of mankind to explore the living environments and create new 
settlements transformed for human needs has resulted in the establishing of 
the villages, towns and cities to meet the requirements of mankind regarding 
society, economy, culture and comfort (Shahidan, 2011). The new building 
structures and materials in the area of urbanisation have led to the undesirable 
changes in the natural ecosystem and landscape of the environment. As a 
result, the heat was reflected by the urban surfaces that will increase the 
temperature compared to the surrounding area. This phenomenon is known 
as Urban Heat Island (UHI) which will reduce human comfort and also 
could increase energy consumption in the buildings (Hashim, Ahmad & 
Abdullah, 2007). The strategies in mitigation of the UHI have become an 
important issue in terms of energy saving and thermal comfort of human 
and environment (Akbari, Pomerantz & Taha, 2001; Kong et al., 2016). 
One of the adaptive strategies that had been addressed by many researchers 
is to increase the amount of vegetation cover in the urban area (Dewan & 
Yamaguchi, 2009; Shahidan, 2011; Kong et al., 2016).  

In tropical cities, the strategies of urban greening design could give the 
effect of providing shade and coolness to the outdoor environment (Tan & 
Ng, 2014; Abreu-harbich, Chebel & Matzarakis, 2015; Lin, & Tsai, 2017). 
The results revealed that the effect of larger temperatures in the urbanised 
area as compared to surrounding areas with relatively have a larger amount 
of vegetation (Hashim et al., 2007). The previous studies revealed that the 
spatial variability of urban Land Surface Temperature (LST) depended 
on the land use and land cover on the urban surface types, which are the 
vegetated area covered by trees, grass, scrub and parks consistently have 
a cooler temperature than the surface area covered by stone, concrete 
and buildings. Thus, the contribution of vegetation cover is important in 
reducing heat in the city. Removal and replacement of vegetation cover 
by various built-up structures influence the impact to the environment 
which cause environmental pollution, climate change and breakdown of 
ecological cycles.

To minimise these adverse environmental effects, the problems need 
to be identified and proper implementation of urban planning systems 
need to be taken in terms of sustainable solutions (Senanayake, Welivitiya, 
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& Nadeeka, 2013)which use low albedo materials leading to high heat 
absorption in urban centres. In addition, removal of vegetation cover and 
emissions of waste heat from various sources contribute to the accumulation 
of heat energy, leading to formation of urban heat islands (UHIs. Thus, the 
impact of urban tree design and tree species on the enhancement of outdoor 
thermal comfort to the environment has been investigated (Tan & Ng, 
2014). The strategic placement of trees and green infrastructure can reduce 
the UHI and air temperature between 2ºC and 8ºC (Doick & Hutchings, 
2013). This is because the cooling effect of vegetation is different between 
tree species which involve numerous factors on tree characteristics and 
urban design (Abreu-Harbich et al., 2015; Chen & Yu, 2016). For example, 
the cooling effect is mainly determined by the canopy spread, leaf size 
and arrangement, tree height, bole height, solar radiation and the leaves 
properties (Leuzinger, Vogt & Ko, 2010; Abreu-harbich et al., 2015; Kong 
et al., 2016; Lin et al., 2017). 

Heritage trees have environmental implication which provide 
numerous  benefits for the environment as well as for human health 
(Sreetheran, Adnan & Azuar, 2011). Urban Heritage trees are considered to 
be the canopy layer of vegetation whereby the tree features of heritage trees 
comprise old trees (nearly and over 100 years), big (height, crowd spread 
and diameter breast height (DBH)), high density coverage and evergreen 
(Jim, 2005).  The findings from Abreu-harbich et al., (2015) on vegetation 
parameters on their thermal control strategies, the tree species which are  
dominant on the plagiotropic trunk and branching structure, tall, has large 
coverage and small leaves that are a bipinnate type and linear shape that 
provide cooling effects.  

Therefore, the aim of the study is to define the relationship of heritage 
trees in mitigating urban heat island at Taiping Old Town. The relationship 
between Land Surface Temperature (LST) and heritage trees thermal 
comfort parameter will be investigated to determine the internal and external 
factors of heritage trees toward mitigation of UHI. 
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UNDERSTANDING THE HERITAGE TREES AND URBAN 
HEAT ISLAND (UHI)

Heritage Trees 

In urban warming mitigation, vegetation can be considered as one of 
the effective measures for both macro and micro-level in creating “oasis 
effect” to the environment in reducing the temperature (Akbari et al., 
2001). This paper will discuss the role of heritage trees in reducing the 
UHI phenomenon in tropical cities. There have been several literature 
reviews on the importance of preserving heritage trees because of their 
special characteristics to the environment and social impact. The natural 
and cultural characteristics of heritage trees are dominant in urban cultural 
landscape and society which required the protection policy (Wan Ali, Hassan 
& Hassan, 2016). The heritage tree is known as an ancient, beautiful, old, 
historic, exotic, landmark and veteran trees (Jim, 2004; Wan Ali et al., 2016). 
As defined by  Jim (2005), the heritage tree are old trees (nearly and over 
100 years), large size on their crown spread and diameter of breast height. 
Some of the special characteristics of heritage tree include being able to 
survive for decades to centuries, having a big structure and able to survive 
urban stress.  

Urban Heritage trees are considered to be the canopy layer of 
vegetation. The different vegetation layers are differentiated by the height 
of trees which include emergent layer (usually on highland), canopy 
layer (lowland trees), understory layer, shrub layer and ground layer (see 
Table 1). Heritage trees play the appropriate ecological-landscaping roles 
in urban areas. Heritage trees have high resource values and can make 
significant contributions to the society and environment. The benefits include 
improvement of energy consumption to the building, air and water quality, 
cooling effect, and ultraviolet radiation reduction (Jim, 2004; Jim, 2006). 
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Table 1: Vegetation Parameter of Thermal Control 
Based on Layer of Vegetation 

Layer of Vegetation Vegetation Parameters
Crown 

Geometry 
Height Trunk 

Geometry
Permeability Leaves

1. Emergent Layer 
    (usually on highland)

/ / / / /

2. Canopy Layer 
    (lowland Trees)

/ / / / /

3. Understory Layer  /    
4. Shrub Layer      
5. Ground Cover     /

Urban Heat Island (UHI) Effect

Urban Heat Island (UHI) can be defined as the rise of temperature 
in any man-made area causing these areas to be significantly warmer 
than the surrounding countryside especially at night (MetOffice, 2012). 
According to the Dictionary of Landscape Architecture and Construction 
(Shahidan, 2011), the definition of urbanisation is the process of covering the 
significant portion of the land area with impervious pavements and concreted 
buildings. The negative impact of UHI not only relates to the urban area and 
environment but also affects human health and their associated ecosystems. 
In fact, UHI has been indirectly related to climate change because of its 
contribution to the level of Carbon Dioxide (CO2) that led to the greenhouse 
effect and global warming.

In UHI phenomenon for the urban environment, two types of UHI 
categories have been simplified by Roth, (2002) and Shahidan, (2011) 
namely, air temperature UHI and surface temperature UHI. Usually the air 
temperature UHI is found beneath the air layer and the air layer is beneath 
the roof layer. On the other hand, the surface temperature UHI is found in 
the urban horizontal surface such as ground surface, rooftop, vegetation 
and bare soil (Shahidan, 2011). For the data collection of air temperature: 
UHI required the in-situ measurement from the fixed station and mobile 
traverse to monitor the air temperature trend (Lin & Tsai, 2017). On the 
other hand, the satellite images from remote sensing thermal data are used in 
measuring the surface  temperature UHI by generating the LST distribution 
value (Hashim et al., 2007). 
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UHI Studies
The interest in UHI studies has rose among researchers to improve 

the surface temperature impact on energy balance in the urban and rural 
landscape (Rogan, Ziemer & Ratick, 2015). Asaeda and Vu (1996) had 
studied the pavement materials like concrete and asphalt, known as 
emitting additional heat energy from 150Wm² to 200Wm² respectively, 
which significantly affected the land surface temperature on the ground. 
The temperature is often higher, warmer, more or less humid, shadier, and 
has reflected more sunlight than the climate of the surrounding land areas. 
According to Goggins (2009), stated that from U.S Census Bureau, the 
densely settled census blocks for the urban area with a population that is 
at least 2,500 people. Typically the urban area contains many man-made 
surfaces and structures such as buildings and roadways known to have 
much higher capacities of heat storage than natural and vegetated surfaces. 
The formations of UHI are strongly dependent on urban surface types. The 
study had revealed that the areas covered by vegetation such as trees, grass, 
shrubs and parks are cooler than the surface covered by concrete, stone and 
building (Rogan et al., 2015). Therefore, the landscape planning and urban 
cover play an important role in mitigating the UHI to create good thermal 
comfort to the environment. Table 2 shows the summary of UHI research 
based on the vegetation and the impact of tree species on the cooling effect 
of the environment. The study also shows that the land surface covered 
by the man-made features replaced the vegetated area could increase the 
surrounding temperature. On the other hand, the tree species which are 
dominant in the vegetation parameters for cooling effect could decrease 
the surface temperature in the urban area.

Table 2: Summary of UHI studies 

Data Thermal results Location References

Physiologically 
Equivalent 
Temperature 
(PET)

When average crown 
diameter is shorter than 
1.5m, PET was higher 
than 40ºC and SVF 
larger than 0.411

Chiayi Park, 
Taiwan 

Lin & Tsai, 2017

Landsat TM Urban Landscape 
influences surface 
thermal urban variation 
(STUV)

Guangzhou, 
China

Chen & Yu, 2016
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Terrestrial 
Laser Scanner 
(TLS)

Small-leaved species 
tend to have a more 
effective cooling effect.

Nanjing, 
China

Kong et al., 2016

ENVI-met 
Simulation

Contribution of trees in 
mitigating human heat 
stress compared to 
grassland by 2.7 K

Freiburg, 
Germany

Lee et al., 2016a 
mid-size city in 
Southwest Germany. 
It is characterised 
by residential 
buildings and street 
canyons with asphalt 
surfaces, grasslands 
and broad-leaved 
trees. The ENVI-met 
model was validated 
against human-
biometeorological 
measurements and 
demonstrated good 
performance when 
simulating the urban 
thermal environment 
in terms of air 
temperature (Ta

Physiologically 
Equivalent 
Temperature 
(PET)

The species C. Pluvious 
F. can reduce PET 12ºC 
and 16ºC for individual 
and 12.5ºC and 14.5ºC 
for cluster 

Campinas, 
Brazil

Abreu-harbich et al., 
2015

Landsat 5 
Thematic 
Mapper (TM)

By 39% tree lost due to 
urban development, the 
LST increase 2.6ºC

Worcester, 
Boylston

Rogan et al., 2015

ENVI-met 
model

Lower SVF (0.2-0.3), 
cooler temperature

Sham 
Shui Poi, 
Hongkong

Tan & Ng, 2014

Remote 
sensed thermal 
camera 
(varioCAm, 
Infratec, 
Dresden)

Small-leaved size lead 
to cooler temperature

Basel, 
Switzerland

Leuzinger et al., 2010

Landsat ETM+ LST increase 5.94ºC 
when the stone and 
concrete replaced 
vegetated area

Indianapolis, 
IN

Weng et al, 2000
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UHI Studies in Malaysia
Malaysia has a tropical climate which has the uniform temperature of 

high humidity, plentiful rainfall and light winds. Malaysian coordinates at 
2º30’ North latitude and 112º30’ East Longitude and is part of South-East 
of Asia on the equator. The hot humid climate in Malaysia leads to a very 
hot summer during the drought and heavy rainfall during the North-East 
monsoon season (MMD, 2010). In Malaysia, the research on urban climate 
had been studied since 1972 until the present. The first study on urban 
climate in Malaysia was investigated by Sham in 1972 and 1973 when he 
used to study the urban microclimate in Kuala Lumpur using the temperature 
traverse method. In the study, it was found that the temperatures were higher 
in urban areas compared to the temperature in rural areas around the city 
and UHI intensity had increased during the night than during daytime. Then, 
the research from Jahi (1974) found that the UHI  intensity existed in Kuala 
Lumpur between 2ºC to 3ºC (Shahidan, 2011). 

Table 3 shows the UHI studies in Malaysia were carried out by 
researchers in other cities in Malaysia. The study stated the UHI intensity had 
increased in the urban area than the rural area up to 4 ºC -6° C. Furthermore, 
the increasing urban temperature influenced the air pollution and energy 
demand which then affected the environment and human life.

Table 3: UHI Studies in Malaysia

Location Study 
Area UHI Studies References

Kuala Lumpur 4 ºC to 5.5 ºC UHI intensity Ilham S.M. Elsayed, 2005
Selangor Heat greater than 24ºC at the land 

covered by building
Ahmad & Hashim, 2007

Kuala Lumpur 4 ºC -6° C of UHI intensity 
influencing air pollution and 
energy demand

Elsayed, 2012

Muar UHI intensity 4 ºC during the day 
and 3.2 ºC during night time. 

Rajagopalan, Lim & 
Jamei, 2014

Putrajaya UHI intensity 2.6 ºC Shahidan, 2011
Iskandar 
Malaysia

1% vegetated area increase, 
0.09 ºC LST decrease

Suherman et al., 2016
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A Study of Taiping
The town of Taiping is well-known as having the highest humidity 

index in Peninsular Malaysia and is in the limelight for being recognised 
as a historical heritage town. The climate in Taiping can be categorised as 
a tropical rainforest climate in a hot-humid climate (Ali et al., 2016). The 
average annual rainfall between the Peninsular and Taiping is different as 
the average rainfall in Taiping is about 3000mm while the average rainfall 
for the Peninsular is about 2000 mm to 2500 mm. The range of temperature 
in Taiping is 24 ºC to 34ºC and the warmest months at Taiping are between 
the months of March until October with an average temperature of 31ºC 
(Climatedata.org). Figure 1 below shows the average temperature at Taiping 
old town city in the year 2016 which shows that it reached a high temperature 
in the middle of the year. 

Figure 1: The Average Temperature in Taiping for Year 2016
(Sources: Climatedata.org)

Traditionally, the data of temperature is collected at the meteorological 
stations to analyse the formation of UHI. However, since the 1960s, remote 
sensing technology provides extensively primary information use in 
calculating the Land Surface Temperature (LST) for UHI analysis. In this 
research, the remote sensed data from Landsat 8 OLI is used to determine 
the UHI existence at Taiping. LST retrieved from the Landsat satellite 
images from the thermal infrared band is widely used in the urban thermal 
environment studies (Suherman et al., 2016). 
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DATA AND METHOD

Generating Land Surface Temperature (LST) from Remote 
Sensed Data

The data used for LST generation were obtained from Landsat 8 OLI 
(30/3/2016) which was downloaded from USGS website. The Landsat 
image was chosen based on limited cloud cover and during summer in 
order to generate stronger warming effect of UHI (Rogan et al., 2013). The 
thermal band in Landsat 8 OLI at band 10 (10.60 μm -11.19 μm) and band 
11 (11.50 μm -12.51 μm) with the spatial resolution 30m  (Department of 
interior U.S. Geological Survey (USGS), 2016). The Landsat 8 OLI also 
was georectified into WGS 84 coordinate system. The LST was generated 
by ERDAS Imaging software using the formula where all the information 
of Landsat 8 OLI was downloaded together with the images in (.txt) file. 
The equation (1) (Department of interior U.S. Geological Survey (USGS), 
2016) shows the formula of LST to generate the LST distribution from 
Landsat 8 OLI.
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The LST was generated by ERDAS Imaging software using the formula 
where all the information of Landsat 8 OLI was downloaded together 
with the images in (.txt) file. The equation (1) (Department of interior 
U.S. Geological Survey (USGS), 2016) shows the formula of LST to 
generate the LST distribution from Landsat 8 OLI. 

             Ts = 
�₂

����₁�����
 = (1)

Where: T= The brightness temperature in Kelvin (k) 
 Lλ= TOA spectral radiance  
 K₁= Constant thermal band 
 K₂= Constant thermal band 

3.2 Field data collection 

The study area were divided into three zones that include A, B, and C 
(see figure 2) and were selected based on the temperature variation of 
LST distribution map which was generated from Landsat 8 OLI image. 
The study area was also selected based on the location of heritage 
trees which mostly covered the streets in Taiping old town. The data 
were collected in May 2017 (18 May 2017-22 May 2017) and 
September 2017 (22 September 2017- 25 September 2017) because of 
the range of the warmest months at Taiping. There are three species of 
heritage trees which are Samanea Saman, Pterocarpus Indicus and
Swietenia Macropylla where were covered at the study area. The tree 
characteristics, such as crown diameter (m), tree height (m), diameter 
breast height (m), tree species, and coordinates of the trees were 
measured.  The tree heights were measured using clinometer which 
measured the vertical angle and horizontal distance. The vertical angle 
was measured from the base of the tree until the tip of the tree and  the 
diameter of breast height  was taken using tape from 1.4 m from the 
ground (Ali et al., 2016). The crown diameter was measured using tape 
from the north-south axis and east-west axis and calculated using 
arithmetical mean (Lin & Tsai, 2017).  The coordinates of each heritage 
tree is also taken using GPS Garmin. All the spatial and attribute data 
of heritage trees characteristics were analysed in Geographic 
Information System (GIS) using ArcGIS software.   

Where: T = The brightness temperature in Kelvin (k)
 Lλ = TOA spectral radiance 
 K1 = Constant thermal band
 K2 = Constant thermal band

Field Data Collection

The study area were divided into three zones that include A, B, and 
C (see Figure 2) and were selected based on the temperature variation of 
LST distribution map which was generated from Landsat 8 OLI image. The 
study area was also selected based on the location of heritage trees which 
mostly covered the streets in Taiping old town. The data were collected in 
May 2017 (18 May 2017-22 May 2017) and September 2017 (22 September 
2017- 25 September 2017) because of the range of the warmest months at 
Taiping. There are three species of heritage trees which are Samanea Saman, 
Pterocarpus Indicus and Swietenia Macropylla where were covered at the 
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study area. The tree characteristics, such as crown diameter (m), tree height 
(m), diameter breast height (m), tree species, and coordinates of the trees 
were measured.  The tree heights were measured using clinometer which 
measured the vertical angle and horizontal distance. The vertical angle was 
measured from the base of the tree until the tip of the tree and  the diameter 
of breast height  was taken using tape from 1.4 m from the ground (Ali et 
al., 2016). The crown diameter was measured using tape from the north-
south axis and east-west axis and calculated using arithmetical mean (Lin & 
Tsai, 2017).  The coordinates of each heritage tree is also taken using GPS 
Garmin. All the spatial and attribute data of heritage trees characteristics 
were analysed in Geographic Information System (GIS) using ArcGIS 
software.  
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Figure 2: Measurement Sites of Study Area

RESULTS AND FINDINGS

The results of the study are shown in Figure 3 that include the LST 
distribution, heritage trees and features of study areas. From the result below, 
it shows that the average temperature at Taiping old town was 29°C. The 
map also included the heritage trees spatial data along with the features of 
buildings, roads and water bodies. From the temperature variation, it shows 
the high temperature at the hard surface where the surface was covered with 
the concrete buildings. The temperature at the park was cooler than around 
the building with the temperature around 24°C -27°C as compared to when 
the heritage trees were planted around the building with the temperature 
around 31°C-34°C. 
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Figure 3: Urban Heat Island Map of Taiping

The Relationship Between Crown Diameter, Diameter Breast 
Height (DBH) and Tree Height

The database of heritage trees consist 206 trees which were surveyed 
in the study area. According to the database, the average crown diameter is 
21.19 m. Meanwhile, average of tree height is 19.36 m and the average of 
DBH is 1.21 m. The interpretation from the map in Figure 2 shows that the 
species of Samanea Saman were planted along the streets at Garden Lake 
and the majority of the tree species of Pterocarpus Indicus were planted 
along the streets near the compact buildings along with the tree species 
Swietenia Macropylla.
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4.1 The relationship between crown diameter, diameter breast 
height (DBH) and tree height

The database of heritage trees consist 206 trees which were surveyed 
in the study area. According to the database, the average crown 
diameter is 21.19m. Meanwhile, average of tree height is 19.36m and 
the average of DBH is 1.21 m. The interpretation from the map in figure 
2 shows that the species of Samanea Saman were planted along the 
streets at Garden Lake and the majority of the tree species of 
Pterocarpus Indicus were planted along the streets near the compact 
buildings along with the tree species Swietenia Macropylla.

Figure 4: The relationship between crown diameter versus DBH (a) and 
crown diameter versus tree height 

Figure 4 shows the relationship between crown diameters, DBH and 
tree height of heritage trees in the study area. From the results, it 
shows in figure 4(a); the given regression coefficient (R²=0.62) which 
demonstrated a high correlation between the crown diameter and DBH 
of heritage trees in the study area. Figure 4(b) shows the relationship 
between the crown diameter and tree height which the regression 
coefficient is (R²=0.44) that indicated the medium relationship between 
crown diameter and tree height. The conclusions from the results of 
figure 3 shows the positive linear relationship for both DBH and tree 
height with crown diameter.  

Figure 4: The Relationship Between Crown Diameter Versus DBH (a) 
and Crown Diameter Versus Tree Height
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Figure 4 shows the relationship between crown diameters, DBH and 
tree height of heritage trees in the study area. From the results, it shows in 
Figure 4(a); the given regression coefficient (R²=0.62) which demonstrated 
a high correlation between the crown diameter and DBH of heritage trees 
in the study area. Figure 4(b) shows the relationship between the crown 
diameter and tree height which the regression coefficient is (R²=0.44) that 
indicated the medium relationship between crown diameter and tree height. 
The conclusions from the results of Figure 3 shows the positive linear 
relationship for both DBH and tree height with crown diameter. 

Relationship Between Crown Diameter and Land Surface 
Temperature (LST)

Figure 5 shows the relationship between crown diameter and LST 
in the study area. The regression coefficient (R²=0.17) shows the small 
relationship between the crown diameter of heritage trees and LST in the 
study area.
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4.2 Relationship between crown diameter and land surface 
temperature (LST) 

Figure 5 shows the relationship between crown diameter and LST in 
the study area. The regression coefficient (R²=0.17) shows the small 
relationship between the crown diameter of heritage trees and LST in 
the study area.

Figure 5: The relationship between LST and crown diameter 

This result indicates the heritage trees which are dominant in the 
vegetation parameter, for thermal comfort to the environment, are able 
to slightly contribute to the reduction of temperature. This is because 
the modification and ground surface give the high significant in 
influencing the temperature variation (Shahidan, 2011). Furthermore, in 
order to improve cooler temperature to meet the thermal comfort is not 
easily controlled by tree characteristics (Lin & Tsai, 2017). They were 
influenced by various external factors in changes of temperature 
around the heritage trees which made it difficult to provide a cooling 
effect to the environment. 

5.0 CONCLUSION 

This paper aims to study the relationship of the heritage trees in 
mitigating Urban Heat Island (UHI). Based on the literature review, 
vegetation species play a significant role in reducing the land surface 
temperature (LST) as well as mitigating the formation of urban heat 
island (UHI).  Furthermore, the heritage trees are dominant in the 
vegetation parameters on thermal cooling effect based on their tree 
characteristics. The features of the heritage trees that have large 
structures, large density coverage and can excel in urban stress can 
contribute to the cooling effect to the urban area. However, the heritage 

Figure 5: The Relationship Between LST and Crown Diameter

This result indicates the heritage trees which are dominant in the 
vegetation parameter, for thermal comfort to the environment, are able 
to slightly contribute to the reduction of temperature. This is because the 
modification and ground surface give the high significant in influencing the 
temperature variation (Shahidan, 2011). Furthermore, in order to improve 
cooler temperature to meet the thermal comfort is not easily controlled by 
tree characteristics (Lin & Tsai, 2017). They were influenced by various 
external factors in changes of temperature around the heritage trees which 
made it difficult to provide a cooling effect to the environment. 
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CONCLUSION

This paper aims to study the relationship of the heritage trees in mitigating 
Urban Heat Island (UHI). Based on the literature review, vegetation species 
play a significant role in reducing the land surface temperature (LST) as well 
as mitigating the formation of urban heat island (UHI). Furthermore, the 
heritage trees are dominant in the vegetation parameters on thermal cooling 
effect based on their tree characteristics. The features of the heritage trees 
that have large structures, large density coverage and can excel in urban 
stress can contribute to the cooling effect to the urban area. However, the 
heritage trees give the minimum significant on giving the cooling effect 
to the environment because the temperature is mostly influenced by urban 
design and ground surface. The external factors that include the water 
bodies, concrete surfaces, streets and buildings contribute to the increase 
in temperature and give the impact on the trees in reducing the surface 
temperature in the urban area. 
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ABSTRACT

Globalisation	combined	with	resources	of	oil	and	gas	has	led	to	an	industrial	
society	in	Malaysia.		For	the	past	30	years,	rapid	urban	growth	has	shifted	
from	73%	rural	to	73%	urban	population.	However,	the	peak	oil	crisis	and	
economic	issues	are	threatening	the	growth	of	urbanisation	and	influencing	
the	trends	of	population	mobility.	This	paper	documents	the	beginnings	of	a	
reverse	migration	(urban-to-rural)	in	Malaysia.		The	method	adopted	case	
study	that	involves	questionnaires	with	the	urban	migrants	to	establish	the	
desires,	definite	intentions	and	reasons	for	future	migration.	Based	on	this	
data,	it	predicts	a	trend	and	rate	of	reverse	migration	in	Malaysia.	
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INTRODUCTION 

Globalisation has resulted in industrialisation during the 1970s in Malaysia, 
which subsequently affected the directions of population movement and 
subsequent regional and national urbanisation trends. Ariffin J. (1994) 
highlighted the industrial growth and population movements which became 
the catalyst for rural-to-urban migration that changed the demography of 
the population from 73% rural to 73% urban between 1970 and 2000.

Prior to racial riots in 1969, the Malaysian Government introduced the 
New Economic Policy (NEP 1971-90) to overcome the economic disparities 
of ethnicity.  The NEP allowed Malaysia to pursue Foreign Direct Investment 
(FDI) aggressively and resulted in the rapid industrialisation and economic 
growth in the country.

From being a predominantly rural and agrarian economy, the country 
diversified and became one of the world’s leading manufacturers of electrical 
and electronics products. Moreover, the abundance of oil and natural gas 
in the South China Sea fuelled the Malaysian economy to grow rapidly for 
almost 30 years. With this rise in prosperity, urbanisation increased, and 
the lives and livelihoods of most Malaysians improved.  

However, over time, emerging issues of peak oil and FDI, makes the 
industrialisation process lose its vital components of cheap labour, cheap 
energy and foreign investors. The pull factors for rural-to-urban migration 
are gone, and there is evidence of greater economic prosperity from the 
rural areas rather than the industry attached to urban areas. Byrd (2006) 
emphasised, without industries and resources, the city cannot sustain a large 
population to the same standards of living that have been achieved during 
a time of prosperity. 

Past experience from developing countries showed evidence of 
failures in cities which resulted in a migration reversal and return to primary 
(agricultural) economies (Tacoli, 2001 and De Bruijn et al., 2001). This is 
based on the potential of available land in developing counties that allows 
the migrants to return to rural areas.  
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While all developed and developing countries differ in the driving 
forces behind the push and pull factors of rural-to-urban migration (Munya 
et al, 2014; Drakakis-Smith, 1996), Malaysia is unique in its legislation 
concerning land ownership: the Malay society is not permitted to sell their 
land (Hussain & Byrd, 2016; Leete, 2007). The urban migrants still own 
their land and houses in the rural areas even if they have migrated to the 
city. They have the opportunity to return once again to their villages or 
kampongs and subsistence living. 

Therefore, this paper investigates the evidence of reverse migration 
trends in Malaysia. The aim is to address the reasons that make people move 
and, subsequently return. This research surveyed on the urban migrants in 
cities to investigate their desire or definite intention to return. Data collected 
were analysed statistically using SPSS and documented graphs.    

EMERGING TRENDS OF REVERSE MIGRATION 

The process of industrialisation and rapid urbanisation brought with it 
both; opportunities and challenges. Although the cities and lifestyle are 
technologically well-equipped, the people are becoming more dependent 
on the jobs, imported products, vehicle and machinery. Without oil, cities 
will lose its vital role as an economic engine.  Issues such as urban poverty, 
food security and crime will increase and result in a rapid decline of rural-
to-urban migration. 

Based on statistics produced by the Department of Statistics Malaysia, 
Talha et al. (2007) indicated a reduction in the rate of rural-to-urban 
migration from 35% in 1995 to 26% in 2005. Elias and Ramli (2009) 
predicted that this rate would decline further to 14% by 2015.  

McGee (2011) and Hadi et al. (2010) have shown that population 
movement has resulted in new areas of settlement or re-settlement.  From the 
compact cities, people have begun to relocalise into new town developments, 
a form of decentralization of the cities.  However, this is not an indication of 
urban-to-rural migration but indicates a trend towards counter-urbanisation 
(Hadi, Idrus, Shah, & Mohamed, 2010; Idrus, Hadi, Shah & Rainis, 2010; T. 
McGee, 2011).  This movement has resulted in people living closer to rural 
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areas.  These scholars claimed that the reverse movement of going out from 
the city is part of the ‘circular movement’ that has and will continuously 
happen and subsequently depopulate the urban areas.

Besides the thought of  migration as the ‘circular’ movement which 
usually involved the older or retired migrant,  this study discusses a reverse 
migration on a larger scale because of; (i) the ‘push factor’ of challenges in 
cities and supported by (ii) the ‘pull factor’ from the land given prosperities 
in rural areas. The concerns are to investigate the trends of reverse migration 
in the Malaysian context and to demonstrate the projected trends in 
demography.  

Decision to Migrate

Human migration involves a movement of people from one place 
to another with the intention of settling in the new location. It may be an 
individual or a family, but it is motivated by a ‘desire’; preferences, place 
attachments or hopes on a person, object, or outcome. The ‘desire’ may be 
imaginary (the dream to achieve a better quality of life) or real (the hope 
to live out of poverty) (Hussain, 2015). 

According to Hobbes (1651), the philosopher, asserted that ‘human 
desire’ is the fundamental motivation of all human action and is related to 
the ability to satisfy needs of economic, personal interest, family and cultural 
background.  ‘Desire’ was also defined by Stampe (1986), Lascaris (1987) 
and Perugini (2004) as a voluntary wish, intention or personal motivation 
that aligned with personal needs in order to perform an action or achieve 
a goal.  

Furthermore, studies from other scholars have also shown that the 
‘desire’ and ‘intention’, together with actions and goals, are significant 
components to explain individuals’ decision making (Hussain, 2015; 
Perugini & Conner, 2000; Taylor et al., 2001). Perugini (2004) added;

‘[S]uch	motivation	 is	 based	 on	 an	 integration	 of	 different	
sources	of	appraisals	 (e.g.	emotional,	evaluative,	and	social)	
and	represents	the	first	step	towards	a	decision	to	act,	typically	
followed	by	an	intention	to	do	so.’	(Perugini,	2004	in	Hussain,	
2015)
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Although ‘desire’ and ‘intention’ have a major influence on decision 
making, they both are not a push or pull factor within itself, but they are 
an overall indicator showing, in balance; that there is a trend towards rural 
life rather than urban.  This study explores how human ‘desire’ has been 
involved in previous migration movements and why they will continue to 
influence people to migrate in the future.  

There are many theories being used to examine the decision to migrate, 
such as (i) ‘human capital model’ (Da Vanzo, 1979, Speare, 1971) that are 
related to economical needs; (ii) ‘behavioural model’ (Wolpert, 1965); (iii) 
‘theory of reasoned action’ (Ajzen and Fishbein 1980) and the closely related 
(iv) ‘theory of planned behaviour’ (Ajzen 1991) in which are pivotal in 
understanding intentions and subsequent behaviour. These theories ‘stated 
preferences’ that are closely linked to the social psychology of decision 
making and that ‘revealed action’ stresses the importance of attitudes and 
social norms in making decisions. 

Therefore, by exploring these approaches, this paper defines ‘desire’ 
as a stated preference in making decisions, while ‘definite intentions’ 
represents migrants who revealed actions into their decision making and 
has/will subsequently return.  

A CASE STUDY: KUALA LUMPUR, MALAYSIA

This case study aims to investigate the motivation of possible returnees 
from city to kampong or village. The study adopted questionnaires through 
the story-telling approach in exploring the urban dweller’s desires; definite 
intention and reasons that makes them migrate to cities and subsequently 
return. 

The focused areas are the urban settlements in Kuala Lumpur, the 
national capital of Malaysia. Kuala Lumpur was chosen based on the high 
level of urbanisation and population density and because it is one of the 
cities that had received the highest influx of Malay rural-urban migrants 
in the 1970s (Leete, 2007). Following that, two sites namely Sentul and 
Pantai Dalam were chosen as they were located in high-density areas with 
the most populated migrants.
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This study used the principle of ‘purposive sampling’ that draws upon 
specific criteria of the participants.  The criteria are based on the participants 
being Malay rural-urban migrants who have migrated to urban areas since 
the 1970s and have been living in the urban areas for at least two years. 
The selection of participants continues through the ‘snow-balling’ technique 
until it reaches a sufficient number of participants. According to Patton 
(1990, 2002) and Kuzel (1999) purposive sampling focuses on a particular 
characteristic of a study area and is based on an interest to answer the 
research questions without representing a population. The sample size of 
each case study can only be clarified after the survey ends.  Therefore, the 
sample size of this study is dictated mainly on the consistency of responses 
and partially assisted by the limitation of time. In this case, the total number 
of participants reached 107 participants that ranged from 1st to 3rd generation, 
working or staying home parents, male and female to any Malaysian Ethnic 
as long as they are migrants to cities. 

Measuring the Urban Migrant ‘Desire’ and ‘Definite Intention’

The survey session began with a single question that raises the topic 
of living experiences in the city with the participants:  Do you plan to settle 
down permanently in the city or are you thinking of going back to kampong 
or village for good? The participants are subsequently asked to explain the 
reasons for their choice.
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migrants in the 1970s (Leete, 2007). Following that, two sites namely 
Sentul and Pantai Dalam were chosen as they were located in high-
density areas with the most populated migrants. 

This study used the principle of ‘purposive sampling’ that draws upon 
specific criteria of the participants.  The criteria are based on the 
participants being Malay rural-urban migrants who have migrated to 
urban areas since the 1970s and have been living in the urban areas 
for at least two years. The selection of participants continues through 
the ‘snow-balling’ technique until it reaches a sufficient number of 
participants.  According to Patton (1990, 2002) and Kuzel (1999) 
purposive sampling focuses on a particular characteristic of a study 
area and is based on an interest to answer the research questions 
without representing a population. The sample size of each case study 
can only be clarified after the survey ends.  Therefore, the sample size 
of this study is dictated mainly on the consistency of responses and 
partially assisted by the limitation of time. In this case, the total number 
of participants reached 107 participants that ranged from 1st to 3rd

generation, working or staying home parents, male and female to any 
Malaysian Ethnic as long as they are migrants to cities.  

Measuring the Urban Migrant ‘desire’ and ‘definite intention’ 

The survey session began with a single question that raises the topic of 
living experiences in the city with the participants:  Do you plan to settle 
down permanently in the city or are you thinking of going back to 
kampongor village for good? The participants are subsequently asked 
to explain the reasons for their choice. 

Figure 3(a): Urban migrant desires 
(Source: Authors’ Unpublished PhD Thesis, 2015) Figure 3(a): Urban Migrant Desires

(Source: Authors’ Unpublished PhD Thesis, 2015)

The survey data indicated that 62% of the participants would choose 
to remain in cities while the other 38% have a desire to return to kampong 
(refer to Figure3 (a)). They showed an interest and the intensity of returning 
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through; (i) sharing stories of their plan to return, (ii) showing their contract 
of the remaining years in cities before returning, (iii) intending to return 
after children finish school and, (iv) intending to return upon retirement.  

Besides, there are the relevant situations or event that would trigger 
the urban migrant back to kampong permanently.  The survey revealed that 
16% of the participants that have ‘definite intention’ to return to kampong 
consists of (refer Figure 3 (b)) without any reasons (7%), upon retirement 
(5%) and prior completion of children’s schooling (4%). While others 
assumed that they would go back when they were needed to take over the 
family’s inheritance (family’s’ will, 10%), responsibilities (looking after 
parents 8%) and upon making enough for living in cities (4%).
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The survey data indicated that 62% of the participants would choose to 
remain in cities while the other 38% have a desire to return to kampong
(refer to Figure3(a)). They showed an interest and the intensity of 
returning through; (i) sharing stories of their plan to return, (ii) showing 
their contract of the remaining years in cities before returning, (iii) 
intending to return after children finish school and, (iv) intending to 
return upon retirement.   

Besides, there are the relevant situations or event that would trigger the 
urban migrant back to kampong permanently.  The survey revealed that 
16% of the participants that have ‘definite intention’ to return to 
kampong consists of (refer Figure 3 (b)) without any reasons (7%), 
upon retirement (5%) and prior completion of children’s schooling (4%). 
While others assumed that they would go back when they were needed 
to take over the family’s inheritance (family’s’ will, 10%), responsibilities 
(looking after parents 8%) and upon making enough for living in cities 
(4%). 

Figure 3 (b): Urban migrant’s ‘definite intention’ of returning to kampong
(Source: Authors’ Unpublished PhD Thesis, 2015) 

Apart from personal ‘desires’ and ‘definite intention’, this study 
measured the socio-economic factors to see whether these factors can 
influence the participants’ decisions.  The general reasons for the 
return can also be referred to in Figure (c).   

Figure 3 (b): Urban Migrant’s ‘Definite Intention’ of Returning to Kampong
(Source: Authors’ Unpublished PhD Thesis, 2015)

Apart from personal ‘desires’ and ‘definite intention’, this study 
measured the socio-economic factors to see whether these factors can 
influence the participants’ decisions. The general reasons for the return can 
also be referred to in Figure (c).  
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Figure 3(c): Reasons that influence the participant’s choice for staying in cities or 
returning to kampong 

(Source: Authors’ Unpublished PhD Thesis, 2015) 

Figure 3(c) indicated the main factors that influence the choice of either 
staying in urban areas or returning to kampong.  The findings showed 
that 20% of the participants who intends to go back to kampong
consider family as the main reason.  The economic opportunity offered 
by owning or inheriting assets in kampong was also a reason for 
another 11% of the participants to return. 

There were several descriptions defined by the participants about their 
perception of ‘quality of life’.   The majority of the participants 32% 
chose to remain in the city because they claimed the cities had 
everything to offer and fulfil their lifestyle requirements.  They also 
described the ‘quality of life’ in the city as allowing them to connect with 
people and have more exposure to updated technologies.  However, 
the other 7% of the participants who chose to return to kampong saw 
the opportunity and life in kampong differently.  In contrast, these 
participants described country living as more peaceful, clean and safe. 

Therefore, based on the findings, this paper revealed that the majority 
of the participants who chose to return to the kampong did so for 
family-related reasons.   This ‘family reason’ implies that the desire of 
returning is because of the responsibility factor, which is part of the 
culture that holds connections between urban migrants and their 
kampong. This supported Hadi’s (1981) description on ‘merantau’
(temporary travel to gain experience) as one of the population mobility 
types in Malaysia.  According to Hadi, ‘merantau’ is a phase when the 
migrants from rural areas move to the city for jobs, education or lifestyle 

Figure 3(c): Reasons that Influence the Participant’s 
Choice for Staying in Cities or Returning to Kampong

(Source: Authors’ Unpublished PhD Thesis, 2015)

Figure 3(c) indicated the main factors that influence the choice of 
either staying in urban areas or returning to kampong.  The findings showed 
that 20% of the participants who intends to go back to kampong consider 
family as the main reason. The economic opportunity offered by owning 
or inheriting assets in kampong was also a reason for another 11% of the 
participants to return.

There were several descriptions defined by the participants about their 
perception of ‘quality of life’. The majority of the participants 32% chose 
to remain in the city because they claimed the cities had everything to offer 
and fulfil their lifestyle requirements. They also described the ‘quality of 
life’ in the city as allowing them to connect with people and have more 
exposure to updated technologies.  However, the other 7% of the participants 
who chose to return to kampong saw the opportunity and life in kampong 
differently.  In contrast, these participants described country living as more 
peaceful, clean and safe.

Therefore, based on the findings, this paper revealed that the majority 
of the participants who chose to return to the kampong did so for family-
related reasons. This ‘family reason’ implies that the desire of returning 
is because of the responsibility factor, which is part of the culture that 
holds connections between urban migrants and their kampong. This 
supported Hadi’s (1981) description on ‘merantau’ (temporary travel to 
gain experience) as one of the population mobility types in Malaysia.  
According to Hadi, ‘merantau’ is a phase when the migrants from rural 
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areas move to the city for jobs, education or lifestyle for a certain duration 
of time and will then return to rural areas. He demonstrated that ‘merantau’ 
is a circular population movement that carries a strong cultural-tradition 
to be continuously attached with kampong; not only for seasonal demands 
but also permanently.  

These findings of participants’ desires to move are aligned with 
Maliki’s (2010) findings which have shown that five out of 10 urban migrants 
have ‘an intention’ to return and one out of six urban migrants in cities have 
‘confirmed to return’ to kampong. Their reasons were highlighted in Maliki’s 
(2010) research which also indicated cultural meaning and finance to be 
among the main reasons that influenced the decision to migrate. 

EXTRAPOLATING FUTURE DESIRES

The case study results indicated that there is an emerging trend of a reverse 
migration from city-to-kampong (urban-to-rural). Therefore, based on the 
empirical findings through surveys carried out on the urban population (refer 
Section 3.0), this study extrapolated the results from the sample to predict 
a possible scale of migration across the whole country. The predictions 
were based on the general population statistic from the national population 
statistic by the Malaysia Government Statistics (Statistic Department 
(Census 1950-2030)). Figure 4(a) illustrates the projections of population 
shift between urban and rural Malaysia from 1950 to 2030 based on the 
Malaysian Government Statistics.
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Figure 4 (a) is the Government’s prediction of the projected population 
in both rural and urban areas assuming that urbanisation continues in 
Malaysia as it has done in the past. It assumes that industrialisation will 
continue at the ordinary pace. The graph indicates that, in about 1990, the 
level of the rural population was similar to the urban areas.  From then, the 
rural population remains reasonably level with a very slight decline while 
the urban population rapidly increases until in about 2030 when over 80% 
of the population will be urban. 

The survey in this study indicated that 16% of the sample population 
had a ‘definite intention’ to return to kampong while 38% had a ‘desire’ 
to return. Based on those returning (refer 3.0 (Figure 3 (a) and 3(b)), it is 
possible to estimate the impact that this will have on both the projected 
rural and urban populations. 

Assuming the overall population growth in the country remains the 
same (as predicted by the census) and that the definite intention to return 
commenced in 2010, then the rate of increase of the urban population level 
will begin to reduce, and the rural population grow. This is indicated in 
Figure 4(c) where it can be seen that, if the trend continues, the proportion 
of the rural and urban population will once again be equal by about 2028.
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Source: Statistic Department (Census 1950-2030) 
Figure 4 (a) is the Government’s prediction of the projected population 
in both rural and urban areas assuming that urbanisation continues in 
Malaysia as it has done in the past. It assumes that industrialisation will 
continue at the ordinary pace.  The graph indicates that, in about 1990, 
the level of the rural population was similar to the urban areas.  From 
then, the rural population remains reasonably level with a very slight 
decline while the urban population rapidly increases until in about 2030 
when over 80% of the population will be urban.  

The survey in this study indicated that 16% of the sample population 
had a ‘definite intention’ to return to kampong while 38% had a ‘desire’ 
to return. Based on those returning (refer 3.0 (Figure 3 (a) and 3(b)), it 
is possible to estimate the impact that this will have on both the 
projected rural and urban populations.  

Assuming the overall population growth in the country remains the 
same (as predicted by the census) and that the definite intention to 
return commenced in 2010, then the rate of increase of the urban 
population level will begin to reduce, and the rural population grow. 
This is indicated in Figure 4(c) where it can be seen that, if the trend 
continues, the proportion of the rural and urban population will once 
again be equal by about 2028. 

Figure 4(b): Projection of population changes in urban and rural (‘definite intention’) 
This graph illustrates the projection of population changes using the percentage of urban dwellers 

that have a ‘definite intention’ to return to kampong 
(Source: Authors’ Unpublished PhD Thesis, 2015)

Figure 4(b): Projection of Population Changes 
in Urban and Rural (‘definite intention’)

This graph illustrates the projection of population changes using the percentage 
of urban dwellers that have a ‘definite intention’ to return to kampong

(Source: Authors’ Unpublished PhD Thesis, 2015)
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Figure 4(b) shows a conservative assumption that only half of those 
with a ‘definite intention’ will return. This may be more accurate as there 
will be differences in migration patterns between the ethnic groups in urban 
areas. The figure indicates that by the year 2028, the ratio of the urban-to-
rural population could be 50:50 between rural: urban again.

Comparing Figures 4(a) and 4(b), there is a significant difference in the 
demographic prediction in Malaysia. On the one hand there is the ‘business 
as usual’ model that suggests an urban: rural population split of 80:20 by 
year 2030 (Figure 4(a)) while, on the other hand, a prediction based on de-
urbanisation (figure 4(b) indicates a 60:40 split by the year 2030.
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Figure 4(c): Projection of Population Changes in Urban and Rural Areas 
from the Percentage of Urban Dwellers who ‘Desire’ to Return to Kampong

(Source: Authors’ Unpublished PhD Thesis, 2015)

Figure 4(d) shows a composite projection of population growth and a 
comparison between Figure 4(a), Figure 4(b) and Figure 4(c).  It illustrates 
the changing trends based on findings gained from the research surveys.  
The conclusion of this is that once again the ratio of the rural and urban 
population will be equal (as it was previously in 1990) due to a migration 
from cities to kampong. 

Point ‘Z’, in Figure 9.2(d), is an intersection point around the year 
2028, (about 38 years from the first intersection in 1990) illustrating that, 
once again, based on all who desire to return, the population in city and 
kampong will be equal. This situation also indicates that there will be a 
shifting period in which the urban areas begin to empty and the unattended 
land in rural areas will once more be re-utilized.   
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Figure 4(d): Composite Graph of the Projection of Population Changes 
by Assuming (a) a Continuous Growth of Urbanisation (b) by Adopting 

the Percentage of Urban Dwellers who have ‘Desire’ 
and ‘Definite Intention’ to Return to Kampong

(Source: Authors’ Unpublished PhD Thesis, 2015)

These findings describe the forms of de-urbanisation by Mulligan 
(2013) which indicated ‘an equal demographic between urban and rural’.  
In addition, the findings also align with the studies of de-industrialisation 
trends by Whittaker et al. (2010).  

From this study, the reverse migrations from urban-to-rural are based 
on a combination of this push and pull factors (i) The relative affordability 
of commodities in rural and urban areas; disposable incomes being a similar 
order in both locations but the price of essential commodities being higher 
in cities; Increased job security in rural areas, (ii) The cultural traditions 
of matriarchal land ownership and the skills passed down the generations 
that are associated with the cultural tradition of balik	kampung (returning to 
one’s hometown) associated with family ties (iii) The disappointment of an 
imagined lifestyle in a city and the desire for the lifestyle in the  kampong.  

CONCLUSION

This paper documented with the aid of questionnaires, a purposive sample of 
urban migrants to establish their desires and intentions of either remaining 
in the city or returning to their kampongs.  The findings conclude that from 
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107 participants of urban migrants, 38% stated they had a ‘desire’ while 
16% showed they had a ‘definite intention’ to actually return.

Based on these results, the extent of a possible migration back to the 
land was extrapolated to compare the prediction with those of the UN and 
Malaysia Statistics. It was found that, if migration occurs at the rate indicated 
by the sample, then urbanisation will peak in Malaysia about 2028 and then 
begin to decline from approximately 73% to 50% urbanised by the year 
2050. The prediction illustrates that it took Malaysia about 25 years to reach 
peak urbanisation and will take about another 25 years to reach the point 
where the rural and urban population are approximately equal once again.

This study demonstrates the emerging trends of the reverse migration. 
People have chosen to move out of urban areas where, although they are 
not living in poverty, life is becoming unaffordable. They have to return to 
the kampong to achieve self-resilience and make a living in the near future. 
As in the case of Malaysia, there is emerging evidence that for many the 
‘desire’ to return to the land is greater than that of remaining in the cities.  
Therefore there is a need for further research on potential land capacity 
database through satellite mapping or LiDAR for not only  the Malays but 
also for other ethnic groups including the Chinese and Indians, if they are 
to return to subsistence living in the future.
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