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Introduction 
The increase in waste generation rates have 
had adverse effects on all regions of the world, 
mainly environmental degradation due to 
growing populations, advancing economies and 
rapid urbanisation. Source separation behaviour 
is essential to support the global trend towards 
reducing waste generation. It involves public 
commitment, and needs to be accessible to ensure 
consistent participation. In developing countries, 
efforts have been made to improve household 
source separation behaviour, covering policy 
instruments, information campaigns, incentive 
instruments, and supporting infrastructures. 

The growing rate of waste generation in 
Malaysia is parallel with rapid urbanisation, 
the growing population and economic 
development, which are affecting household 
consumption patterns and lifestyle. Household 
waste is claimed to be the main contributor to 
the substantial generation of solid waste, which 
remains a challenge to the Malaysian government 
in achieving sustainable development goals. To 

pursue sustainable solid waste management 
by improving the implementation of recycling 
among households, it is essential to improve 
their source separation behaviour. Appropriate 
solid waste management has become crucial at 
the household level. A massive amount of waste 
is dumped into landfills, making it difficult to be 
recycled, and the waste is usually incinerated, 
which is hazardous to the environment. In 
Malaysia, the main method of waste disposal is 
by landfill. However, with the increasing trend of 
solid waste generation in the country, Malaysia 
is facing land scarcity for landfills. In Malaysia, 
recycling is one of the means of sustainable 
waste management. Tremendous efforts have 
been introduced by the Malaysian government 
to increase the nation’s recycling rates. To 
encourage public participation, the Solid Waste 
Management Act 2007 was introduced by the 
Ministry of Housing and Local Government 
to encourage waste minimisation, and “reduce 
and reuse, and recycle” (3Rs) campaigns were 
raised. Prior to that, Malaysia implemented the 
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Action Plan for a Beautiful and Clean Malaysia 
in 1987 to manage solid waste, leading to the 
introduction of the country’s first and second 
national recycling programmes in 1993 and 2000, 
respectively. The National Recycling Day has 
also been observed annually on November 11 in 
Malaysia since 2000. the first national recycling 
programme was claimed to be ineffective due to 
a lack of efforts to sustain recycling programmes, 
inadequate recyclable collection services, 
ineffective awareness programmes, and a lack 
of public acceptance and participation (Moh & 
Abd Manaf, 2014). This prompted the creation 
of the second national recycling programme 
in 2000 to promote the 3Rs habit. However, 
public participation in recycling remains less 
encouraging despite the many public awareness 
campaigns carried out over the years (Moh & 
Abd Manaf, 2016). Malaysians remain reluctant 
to separate their waste for recycling. Following 
that, with the enactment of the Solid Waste 
Management and Public Cleansing Act 2007, 
source separation has been enforced at the end 
of 2015 (Moh, 2017).

Source separation is the disposing of 
waste material according to the type of waste 
for collection. Source separation produces 
high-quality cleaner materials for relatively 
worthwhile recycling (Nguyen et al., 2015; 
Rousta et al., 2015). Critical efforts are needed 
to recover recyclable materials from the waste 
generated in the country (Cimpan et al., 
2015). The Malaysian government encourages 
households to practise source separation 
behaviour at home to overcome the growth 
and complexity of the waste generated. To 
further increase public participation in source 
separation practices, the Malaysian government 
made it mandatory to separate solid waste at the 
source on September 1, 2015. This mandatory 
source separation is aimed at achieving a 
higher recovery of recyclable materials and an 
expansion of the operating capacity of landfill 
sites. Solid waste and recyclables are collected 
weekly according to fixed schedules. Malaysia 
is implementing a “2 + 1” concept in terms of its 
waste collection system: waste collectors collect 
residual waste twice a week, and recyclables 

once a week. By enforcing solid waste 
separation at source, Malaysia has committed 
to improving solid waste management towards 
achieving sustainable development. However, 
the mandatory solid waste separation at source 
implemented does not seem to be taken seriously 
by residents(Rahim, 2021). Following the 
multiple efforts by the Malaysian government 
towards sustainable waste management, the rate 
of solid waste separation at the source increased 
slightly, and the current national recycling rate is 
reported to be 28% (Leoi, 2019). 

	 Identifying drivers that have the potential 
to influence source separation behaviour is 
crucial. Previous studies have identified various 
drivers potentially influencing source separation 
behaviour. For example, past pro-environmental 
practices, satisfactory local facilities, and 
infrastructures by the government (Stoeva & 
Alriksson, 2017; Xu et al., 2017a, 2017b; Ali et 
al., 2018; Almazán-Casali et al., 2019), recycling 
information and monetary incentive (Gan, 2018; 
Mahayuddin et al., 2020), as well as increasing 
environmental awareness at the local community 
level all contribute to the enhancement of 
participation in recycling (Afolabi et al., 2018). 
A lack of separation and collection services for 
recyclable waste has significant potential to 
deviate people away from recycling (Padilla 
& Trujillo, 2017; Manomaivibool et al., 2018). 
The economic driver (provision of incentives) 
has increased the rates of participation in source 
separation behaviour among households in 
South-West China (Xu et al., 2015). A review 
study of source separation behaviour conducted 
by Xevgenos et al. (2015) highlighted the 
availability of a kerbside collection scheme, 
economic incentives and legal instruments as 
among the drivers influencing recycling. A study 
held in Suzhou, China, has identified five drivers 
that are most significant in influencing household 
source separation and recycling, including 
publicity and education, the convenience of 
recycling facilities, accessibility to waste 
separation facilities, willingness to participate in 
waste separation and environmental awareness 
(Meng et al., 2019).
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Generally, identifying the drivers 
influencing source separation behaviour 
is challenging since the practice of source 
separation varies among individuals (Saladié & 
Santos-Lacueva, 2016; Sukholthaman & Sharp, 
2016)both quantitatively and qualitatively. 
Several factors influence people behavior 
to recycling and, consequently, they play an 
important role to achieve the goals proposed in 
the management policies. People can improve 
separate collection rates because of a wide 
range of causes with different weight. Here, 
we have determined the uplift in probability to 
improve separate collection of municipal waste 
created by the awareness campaigns among 806 
undergraduate students at Universitat Rovira 
i Virgili (Catalonia. The drivers influencing 
source separation behaviour vary based on the 
typical characteristics of a given region. More 
initiatives to foster solid waste separation among 
households in Malaysia are essential to enhance 
the solid waste management needs of the 
nation. As suggested by Fadhullah et al. (2021), 
programmes that are tailored to the needs of 
the targeted community are crucial to improve 
sustainable solid waste separation practices. A 
profile of source separation behaviour drivers 
will promote recycling and contribute to the 
country’s transition towards a sustainable waste 
management system. Therefore, the present 
study aims to develop a profile of source 
separation behaviour drivers in the household 
context. The drivers in this context point to 
potential remedies likely to facilitate source 
separation behaviour among households. The 
research question that arises is: What are the 
drivers influencing source separation behaviour 
among households in Malaysia? The following 
section highlights literature review insights 
into Malaysian household source separation 
behaviour, and drivers influencing household 
source separation behaviour. The third section 
explains the research methodology. Then, the 
fourth section shows the results obtained from 
the choice-based conjoint analysis, along with 
a discussion. Finally, a conclusion as well as 
suggestions for future research are presented.

Drivers Facilitating Household Source 
Separation Behaviour
Source separation behaviour involves individual 
sorting of waste according to type. The aim of 
source separation is to improve recycling value 
and enable efficient and economical treatment 
for waste, which, consequently, leads to a 
minimisation of the impacts on the environment. 
Household source separation is one of the 
most widely proposed ways to overcome the 
increasing trend of waste generation and low 
recycling rates that affect the complexity of 
collecting recyclable materials versus landfill 
disposal. Households are the targeted groups 
and they play an essential role in participating 
in source separation behaviour at home as part 
of long-term efforts to reduce environmental 
degradation. The present study focuses on the 
situational factors facilitating source separation 
behaviour among households. 

The present study incorporates the PEST 
model and a review of previous literature in 
developing the profile of source separation 
behaviour drivers. The PEST model was 
designed in 1967 by Francis Aguilar and is 
popularly known as a strategic management 
tool that identifies external variables related 
to the business and market environment that 
one intends to enter or which one is currently 
in. The model classifies the drivers influencing 
a business environment into four dimensions: 
(1) political; (2) economic; (3) social; and, 
(4) technological. In the context of pro-
environmental behaviour, particularly source 
separation behaviour, the PEST model is adapted 
with modifications. This study uses the model to 
identify situational factors that influence source 
separation behaviour among households. The 
political dimension refers to decision-making by 
the government in enforcing source separation 
through regulations and policies. The economic 
dimension refers to the costs and benefits 
derived from source separation. The social 
dimension refers to household participation 
in source separation, while the technological 
dimension refers to infrastructure innovations 
that promote the ability to improve source 
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separation. The PEST model has been adopted 
in previous studies to investigate the solid waste 
management in various countries (Iyamu et al., 
2020; Khalid et al., 2020). 

Several studies have confirmed that in 
different contexts, such as offices, commercial 
centres and universities, different drivers 
contribute to the improvement of source 
separation behaviour. Drivers such as collection 
services at the office affect source separation 
behaviour (Edjabou et al., 2015). A study 
conducted among households in Cork, Ireland, 
reported that it is crucial to provide food waste 
bins within a community, and raising awareness 
continually through education and media is 
essential for improving households’ food waste 
separation practices (Jamal et al., 2019). An 
investigation conducted at university campuses 
in the city of Beijing, China, on source 
separation behaviour among students found 
that information on source separation is one of 
the main drivers closely related to the students’ 
source separation behaviour (Zhang et al., 2017). 
By investigating the role of women in municipal 
solid waste management in Tehran, Zand and 
Heir (2020) found that face-to-face training has 
a positive influence on women’s practice in solid 
waste recycling and source separation. A study 
held in Shanghai found that the implementation 
of a policy on compulsory waste separation in 
July 2019 successfully facilitated the formation 
of source-separating habits in the region (Lu & 
Sidortsov, 2019). According to a study observed 
in the Source Separation of Waste programme 
in Tabriz, Iran, infrastructure barriers have 
prevented households from participating in 
source separation (Babazadeh et al., 2018). A 
lack of knowledge and facilities could prevent 
community participation in implementing the 
solid waste 3Rs programme (Trihadiningrum 
et al., 2015). Household source separation 
behaviour considers a variety of influencing 
drivers. Encouraging community participation 
in source separation as part of the daily routine 
can have a direct impact on a successful waste 
management system (Hellwig et al., 2019). The 
use of the adapted PEST model in this study is 
expected to systematically identify the drivers 

influencing source separation behaviour among 
households. To obtain an overview of publication 
scenarios regarding drivers influencing source 
separation behaviour among households, a 
literature search was conducted using the two 
scientific databases, Scopus and the Web of 
Science. Keyword searches from both databases 
include “waste separation”, “recycling”, “solid 
waste” and “household”. The results obtained are 
relevant to the context of this research, showing 
a total of 70 articles. After obtaining information 
from the scientific databases, content analysis 
was performed. It enabled the identification 
of the main drivers and sub-drivers related 
to source separation behaviour. The drivers 
identified as the main four categories likely to 
influence source separation behaviour are (1) 
regulation, (2) incentive, (3) information and 
(4) infrastructure support, as shown in Figure 
1. Each driver is associated with a set of sub-
drivers. The details of each driver are presented 
in the following subsections. 

Driver 1: Regulation
Regulation focuses on institutional power to 
enhance cooperation regarding source separation 
behaviour at all levels. Currently, regulation 
comprises policies and legislation related to 
source separation behaviour. In this context, 
regulation is made up of two sub-drivers, namely 
mandatory source separation and enforcement, 
and pay-as-you-throw programmes. Mandatory 
source separation and enforcement is significant 
in driving the desired behaviour. Policy choices 
are based on an assessment of consumer needs 
and behaviours, so it is important to change 
consumer behaviours to increase the focus on 
recycling to reduce waste generated for landfills 
or incinerated (Kirakozian, 2016). Recent studies 
have indicated the importance of regulation in 
overcoming challenges to municipal solid waste 
management ( Zhou et al., 2019; Xiao & Dong, 
2020; Xiao et al., 2020). In Malaysia, solid 
waste separation at the source falls under the 
Solid Waste and Public Cleansing Management 
Act 2007. Mandatory source separation and 
enforcement is needed for source separation 
behaviour to be practised in the local context.
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Pay-as-you-throw programmes emphasise 
the “polluters pay” principle, which refers 
to a situation whereby an individual will 
be imposed charges for each item of waste 
disposed without separation; this is one of the 
schemes that most developed and developing 
countries have adopted to reduce overall waste 
generation (Watkins et al., 2012). One study 
highlights the principle of zero waste in Aceh, 
Indonesia, that emphasises the pay-as-you-
throw programme, and that led to the financing 
of waste management programmes and charging 
users who throw away more waste to control the 
amount of waste generated (Nizar et al., 2018). 
In Changsha, China, the “polluters pay” principle 
has been implemented as a pay-as-you-throw 
programme, which depends on household water 
consumption, whereby the amount of household 
waste generated per month is estimated on 
the basis of the household water consumption 
(Chen et al., 2017). The implementation of 
the programme increased household concerns 
regarding water conservation. In this study, 
pay-as-you-throw refers to the charges imposed 
by the government on consumers who dispose 
of waste without separating it at the source. In 
particular, households that place waste in the 
provided household bins or dispose waste at 
collection points without separating it at the 
source will be imposed a penalty.

Driver 2: Information
Information is needed to help participants do the 
right thing in the right way in terms of source 
separation behaviour. This driver is formed of 
two sub-drivers, namely education on how and 
what to separate, and transparency on waste 
handling processes by the local authority. 
Education on how and what to separate needs 
to be addressed in the form of information 
on sorting as it educates people and changes 
their behaviour accordingly (Kirakozian, 
2016). Information on why and how to sort 
the waste decrease missorted packagings and, 
consequently, households will act accordingly 
if the facilities are near to their homes (Rousta 
et al., 2015). For example, a study investigating 
better management of electrical and electronic 
equipment waste in Lithuania has suggested 
that providing information on what constitutes 
electrical and electronic equipment waste, how 
it should be separated, and where to dispose 
obsolete electrical and electronic equipment is 
necessary in the effort to foster electrical and 
electronic equipment waste recycling behaviour 
among students (Dagili & Zabulionis, 2019). As 
highlighted in a study by Kattoua et al. (2019) 
conducted among households in Palestine, the 
lack of the right information on recycling is one 
of the factors hindering households’ recycling 
practices. Thus, the dissemination of the right 

Figure 1: The theoretical framework of the drivers influencing source separation behaviour
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information is essential in driving household 
source separation behaviour.

Transparency on the waste handling process 
conducted by the local authority helps improve 
household source separation behaviour. A study 
in Nur-Sultan city in Kazakhstan suggested 
that a well-organised collection system and 
the employment of an effective awareness 
campaign by the authorities are expected to 
improve household source separation behaviour 
(Sarbassov et al., 2019). Jamal et al. (2019) also 
mentioned that the role of the local authority in 
implementing and increasing source separation 
of food waste in both commercial and residential 
premises is important, as site inspections of 
the premises to remind individuals to separate 
their food waste encourages the engagement of 
the public in participating effectively in food 
waste recycling schemes. According to Sato et 
al. (2020), a study on solid waste management 
with an implemented technical cooperation 
project in Sri Lanka through the evaluation of 
the separation of sources by the local authorities 
has led to the expansion of recycling promotions 
to other areas related to waste reduction and 
resource recovery, and a decrease of the final 
disposal amounts. 

Driver 3: Incentive
Incentive involving the benefits achieved while 
preserving the environment, producing a win-
win situation among stakeholders in source 
separation practices. Incentive comprises 
two sub-drivers, namely compensation for 
recyclables and deposit refund: quit-rent 
discount. Compensation for recyclables 
refers to cash rewards for each recyclable 
item. Compensation for recyclables is on a 
monetary or cash basis to increase household 
production in recyclables and the practising 
of source separation behaviour (Owusu et al., 
2013). In China, residents are offered payment 
for depositing their spent batteries at a local 
collection point (Sun et al., 2015). Similarly, 
a study in Shanghai, China, pointed out that 
selling recyclables for money can contribute 
to recycling participation among households 

(Kattoua et al., 2019). Hence, compensation for 
recyclables refers to compensating households 
for their efforts in source separation behaviour. 

Deposit refund: quit-rent discount refers 
to payment offered to households returning 
recyclables for waste management. In the 
present context, households are offered a 
tax deduction in the quit-rent payment when 
engaging in source separation behaviour at 
home. It is a similar to the concept to “bottle 
bills”, or container deposit laws, wherein the 
buyer will get reimbursement from buying 
packaging products and buyers are encouraged 
to reuse containers and, at the same time, reduce 
packaging product consumption (Xevgenos et 
al., 2015). The deposit-refund system positively 
affects the achievement of satisfactory high 
recycling rates, where consumers return their 
recyclables to earn a refund in lieu of collection 
(Mwanza et al., 2018). Deposit-return schemes 
have been implemented by 10 countries in 
Europe, namely Croatia, Denmark, Estonia, 
Finland, Germany, Iceland, Lithuania, the 
Netherlands, Norway, and Sweden. Deposit-
refund schemes require the consumer to pay a 
small amount of money initially, to be returned 
to them later when they bring the container to 
the collection point after they have finished 
using it. The returned container will be recycled 
and converted into secondary raw materials. In 
general, deposit-refund schemes can be operated 
by government entities or independent bodies. 
They are responsible for overseeing the scheme 
from start to finish, from the installation of the 
necessary infrastructure to the monitoring of the 
fee deposit circuit that moves from manufacturer 
to retailer and from retailer to consumer (Plastic 
Smart Cities, 2020). 

Driver 4: Infrastructure Support
Infrastructure support focuses on convenience 
and accessibility to the infrastructure that 
facilitate households’ source separation 
behaviour. This comprises three sub-drivers: 
drop-off sites within the neighbourhood, supply 
of source separation plastic bags and bins, and 
regular door-to-door collection services. Drop-
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off sites within neighbourhood refer to easy 
access to a recycling point, which is a recycling 
station that allows the community to drop their 
recyclables at their convenience. In a study 
conducted by Akbar et al. (2015), it was found 
that close proximity of recycling bins within 
walking distance of residents’ home will increase 
their willingness to practise source separation 
and recycling (Akbar et al., 2015). Enhanced 
accessibility of recycling facilities would lower 
behavioural costs and hence encourage the 
public to take up said action (Zhang et al., 2016).

The supply of source separation plastic 
bags and bins reminds households to handle 
waste disposal efficiently. An inadequate 
supply of bins will discourage residents’ from 
undertaking source separation as addressed in 
a study conducted in Shanghai, China (Zhang 
et al., 2012). Placing a recycling bin in the 
lobbies of buildings was found to increase 
household recycling awareness and recycling 
rates in multi-residential buildings in Ontario, 
Canada (Lakhan, 2016). Sarbassov et al. (2019) 
suggested that waste separation containers 
placed in close proximity to the population 
have increased the accumulation of recycled 
materials among households in Nur-Sultan city, 
Kazakhstan. Indeed, Malaysia, has required 
households to separate recyclables into a 
separate bag and place it next to the waste bin, 
while all wet rubbish should be in a plastic bag 
and be put in the rubbish bin. The local authority 
supplies only a single bin for domestic waste. 

The regular door-to-door collection service 
refers to the collection of recyclables from a 
home location to the collection point for ease 
of convenience. In Malaysia, door-to-door 
collection services for residential premises 
are performed once a week. A regular door-to-
door collection service is about the availability 
of kerbside pick-ups of recyclables, rather 
than “bring” systems, where consumers must 
transport recyclables to central collection points 
(Czajkowski et al., 2014). Previous studies have 
shown positive evidence of regular door-to-door 
collection services increasing the collection 
of recyclables. For instance, the door-to-door 
collection service programme implemented in 

Aveiro, Portugal, has successfully influenced 
households to sort their food and kitchen waste 
(Dias-Ferreira, 2015). 

Methodology
This study adopts a quantitative approach with a 
questionnaire survey distributed to households in 
Malaysia. The choice-based conjoint analysis is 
adopted to identify the most favourable driver of 
source separation behaviour among households. 
The scope of this study is households in 
Langkawi Island, Malaysia. Langkawi Island 
is a district of Kedah located in the north of 
Peninsular Malaysia. The island is made up of 
six districts and this study was conducted in the 
community areas within the districts. 

Measures and Procedures
A face-to-face questionnaire survey was 
conducted among the targeted respondents 
using the convenience sampling technique. 
Questionnaire pretesting was conducted to 
avoid technical errors. The choice-based 
conjoint questionnaire consisted of two 
sections: Sections A and B. Section A consisted 
of the demographic profile of the respondents, 
including gender, race, area of residence, age, 
household annual income, source separation 
behaviour and frequency of source separation 
at home. Section B consisted of the choice-
based conjoint choice tasks. In the choice-
based conjoint analysis, a limited number of 
profiles are shown to the respondents at one 
time, hence the respondents are not overloaded 
with information in indicating which profile 
they preferred. A total of 10 versions of the 
questionnaire with different combinations of 
choice tasks were generated. Each questionnaire 
comprised 12 choice tasks. Each choice task 
consisted of one sub-driver from each driver 
category. In total, 480 questionnaire forms 
were collected. After incomplete responses had 
been excluded, the number of valid responses 
was 472. All the empirical data collected was 
submitted for choice-based conjoint analysis. 
Figure 2 shows a sample of the choice-based 
conjoint questions. 
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Choice-Based Conjoint Analysis
The choice-based conjoint analysis is conducted 
by using the Sawtooth software. The analysis 
expresses the respondents’ preferences by 
choosing their preferred profile from sets of 
profiles rather than rating or ranking them. Part-
worth utilities by Hierarchy Bayes estimation 
were adopted to determine the relative 
importance of the attributes. Part-worth utility is 
an indication of the preferences for each attribute 
level based on how often the levels are selected, 
which indicates the households’ preferences 
for each of the attribute levels. The higher the 
utility, the higher the preference (more desirable) 
for the level (Orme, 2011), which means the 
more the level is preferred by the households 
in enabling them to practise source separation 
behaviour. A similar methodology was found 
in past studies, such as one that involves 
renewable energy investment behaviour (Loock, 
2012), preferred social marketing mix in energy 
conservation behaviour (Sheau-Ting et al., 
2013), and preferred electrical product (Kaenzig 
et al., 2013).

Two results are reported in the choice-based 
conjoint analysis: (1) average utility values and 
(2) average importance values. In the choice-
based conjoint study, the utility values are scaled 
sum to 0 within each driver category (zero-
centred). This indicates that the negative value 
within the driver category does not mean that 
the subdriver was unattractive, but just that it is 
less desirable than the other subdrivers within 
the attribute. The utility values can be used 
to compare favourable subdrivers within the 
same driver category, not across another driver 
category. Secondly, the average importance 
values show the values of each driver category 
in facilitating source separation behaviour in 
terms of percentage. The average importance 
value reflects the degree of importance of the 
drivers in influencing households to practise 
source separation. The average importance is 
a percentage calculated with reference to the 
ranges between the attribute’s part-worth utility 
values; hence, a set of attribute importance 
values is obtained that total up to 100 (Orme, 
2011). The average importance is in terms of 
ratio. Therefore, the data can be interpreted to 

PACKAGE 1 PACKAGE 2 PACKAGE 3 PACKAGE 4

Regulation Mandatory source 
separation and 
enforcement

Mandatory source 
separation and 
enforcement

Pay-as-you-throw

NONE: I 
wouldn’t choose 
any of these

Incentive Compensation for 
recyclables collected

Quit-rent discount if 
source separation is 
practised

Quit-rent discount if 
source separation is 
practise

Information Education on how 
and what to separate

Transparency on 
waste handling 
processes by the local 
authority

Education on how 
and what to separate 

Infrastructure 
Support

Drop-off sites within 
the neighbourhood

Supply of source 
separation plastic 
bags and bins

Regular door-to-door 
collection services

     
 

Figure 2: Sample of choice-based conjoint questions
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say that a driver with an average importance 
value of 30 is twice as important as one with an 
average importance value of 15. 

Results
Respondents’ Demographic Profile
Overall, a total of 472 households were involved 
in this study, consisting of 76% females and 24% 
males. The race respondents were 94.5% Malay, 
4.2% Chinese, 0.9% Indian and 0.4% other 
races. The majority (70%) of the respondents 
were from suburban areas and 30% were from 
urban areas. Also, 42% of the respondents were 
aged 31–40, followed by 33% aged 40–50, 17% 
aged 21–30 and around 8% aged 50 and above. 
Furthermore, about 50.3% of the households 
stated that they practised source separation of 
waste once a week, while 20% practised source 
separation twice a week, 16% daily, and 13.7% 
once a month.

Average Utility Values of Household Source 
Separation Behaviour Drivers
The utility values for each sub-driver were 
computed, as shown in Table 2. For the driver 
of infrastructure support, among the three sub-
drivers identified, households preferred the 
supply of source separation plastics bags and 
bins. This was followed by regular door-to-
door collection services, and the least preferred 
sub-driver was the drop-off sites within 
the neighbourhood. For the second driver, 
regulation, mandatory source separation and 
enforcement is ranked higher than pay-as-you-
throw. Households were more willing to accept 
mandatory enforcement rather than a new pay-
as-you-throw scheme. Then, for the next driver 
of incentive, the households responded that 
compensation for recyclables can help facilitate 
their source separation behaviour better than the 
deposit refund: quit-rent discounts. Finally, the 
households prefer receiving information on how 
and what to separate than transparency on the 
waste handling process by the local authority. 

Table 1: Overview of respondents’ demographic profile

Demographic Variable Options N, % 

Gender
Female 358 (76%)
Male 114 (24%)

Race Malay 446 (94.5%)
Chinese 19 (4.2%)
Indian 5 (0.9%)
Other races 2 (0.4%)

Area Suburban 330 (70%)
Urban 142 (30%)

Age 31–40 198 (42%)
40–50 156 (33%)
21–30 80 (17%)
50 and above 38 (8.0%)

Source separation practices Once a week 237 (50.3%)
Twice a week 94 (20%)
Daily 76 (16%)
Once a month 65 (13.7%)
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Average Importance Values of Household 
Source Separation Behaviour Drivers
Figure 3 shows the profile of household source 
separation behaviour drivers with the average 
importance values for each driver. These values 
state the size of each driver. The higher the 
importance value, the larger the contribution of 
this driver in influencing a household’s source 
separation behaviour. In choice-based conjoint 
analyses, the total average importance of all the 
influencing drivers added up to 100%. What 
stands out in Figure 3 is that infrastructure 
support (33%) is ranked as the most preferred 
driver in facilitating source separation behaviour. 
This result is consistent with Akbar et al. (2015), 
who found that Abadan residents were likely 
to commit to source separation behaviour if 
the local government provided containers and 
have 85.7% of acquisition of services, such 
as waste collection services. Subsequently, 
regulation (29%) is the second-ranked driver of 
source separation behaviour among Malaysian 
households. This is followed by incentives 
(23%). A study conducted in Ghana has showed 
that more than half of the respondents were 
likely to accept cash incentives to participate 
in source separation (Owusu et al., 2013). This 
result indicated that economic drivers need to 
be present to instil source separation behaviour. 

Interestingly, information (15%) was the least 
preferred. Typically, a lack of information 
provided to a targeted group will prevent people 
from practising the desired behaviour. While 
people may be aware that recycling programmes 
exist, those that lack information do not seek it 
out, and studies have suggested that a lack of 
information on recycling decreases the rate of 
recycling (Von Borgstede & Andersson, 2010). 
In general, the result implies that Malaysian 
households do have the knowledge to separate 
their wastes at home. Indeed, providing a ready 
infrastructure would enable them to do so more 
actively and effectively. 

Discussion
This research focuses on measuring the relative 
preference of households towards the drivers 
of source separation behaviour through choice-
based conjoint analysis. The results of this study 
identified the drivers that play a major role in 
source separation behaviour among households 
in Malaysia. The conjoint analysis results 
suggest that households’ preferred infrastructure 
support, regulation, incentive and information 
to encourage source separation behaviour. 
Infrastructure support gained the highest number 
of preferences at 33%, with information being 

Table 2: Drivers and sub-drivers level of ranking

Drivers and Their Level Average Utilities Values Ranking
Driver 1: Infrastructure Support
Drop-off sites within the neighbourhood -23.49 3
Supply of source separation plastic bags and bins 27.56 1
Regular door-to-door collection services -4.06 2
Driver 2: Regulation
Mandatory source separation and enforcement 31.65 1
Pay-as-you-throw -31.65 2
Driver 3: Incentive
Compensation for recyclables 24.42 1
Deposit refund: Quit-rent discount -24.42 2
Driver 4: Information
Education on how and what to separate 11.15 1
Transparency on waste handling process by the local authority -11.15 2
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the least preferred at 15%. For household source 
separation behaviour, infrastructure support is 
needed to handle mixed solid waste (Daskal 
et al., 2018; Jamal et al., 2019). The study 
showed a significant preference for theupply 
of source separation plastic bags and bins over 
regular door-to-door collection services and a 
drop-off site within the neighbourhood among 
respondents. In some countries, two bins are 
allocated for each household for recyclables 
and general waste. However, in Malaysia, only 
a single rubbish bin is provided to each unit of 
landed property. A lack of bins for recyclables 
has limited source separation behaviour among 
households. Malaysian households are more 
likely to engage in source separation behaviour 
if sufficient infrastructure support is available. 
Subsequently, the preferences for regulation at 
29% for household source separation behaviour 

were consistent with most previous studies 
(Chen & Lee, 2020; Wang & Jiang, 2020). 
Regulation is essential in most Asian countries 
for the authorities to overcome low-level source 
separation practices, which require behavioural 
changes to enable the people to correctly sort 
recyclables and reduce the missorting of waste 
(Sukholthaman & Sharp, 2016). According to 
Nordin et al. (2020), regulation is one of the 
recommended strategies for the separation of 
food waste among households in Malaysia, 
which is related to waste reduction and requires 
a change in the behaviour of people, both 
in terms of companies and individuals. In 
Malaysia, the government has made solid waste 
separation at the source mandatory under the 
Solid Waste and Public Cleansing Management 
Act 2007. Along with the implementation of the 
act for source separation practices, household 

Figure 3: Profile of household source separation behaviour drivers
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source separation behaviour is expected to 
increase. From the investigation, it was found 
that regulation for mandatory source separation 
and enforcement is preferred by respondents 
than pay-as-you-throw programmes. The study 
acknowledges that established regulation along 
with enforcement with regard to household 
source separation may effectively increase 
the overall recycling participation rates. In 
South Korea, several amendments made to the 
waste management policy to actualise the 3Rs 
and source separation for recycling have been 
successful. The country has enforced the law 
using a volume-based rubbish rating system 
for household waste since 1996, whereby 
it was compulsory for households to pay to 
discharge waste by weight. This has reduced 
household waste generation rapidly and has 
been maintained at 1 kg/day since 1995 (Park 
& Seo, 2014). In China, the government 
introduced the “Domestic Waste Separation 
System Implementation Plan” in 2017, which 
asserted the mandatory implementation of 
source separation in 46 cities to encourage 
active participation in source separation in these 
cities (Xiao et al., 2018). Next, the preferences 
for incentive among respondents were slightly 
higher at 23%, compared with information 
at 15%. Respondents preferred economic 
compensation for providing recyclables over 
deposit refund: quit-rent discount for them to 
dispose of waste separately. The government 
has made efforts to provide economic incentives 
to motivate interest in participating in recycling 
and source separation (National Solid Waste 
Management Department, 2016). The study 
has shown that providing compensation 
for recyclables could encourage household 
participation in separating their waste. Therefore, 
households will be committed to participating 
in separating their waste if the government 
cooperates with the local municipality to provide 
incentives for waste separation. For instance, 
collecting for selling recyclable materials by 
households from lowland areas in Thailand has 
successfully motivated and driven changes in 
source separation behaviour among households 
(Suma et al., 2019). Also, one of the successful 

deposit refund scheme interventions can be seen 
in the Netherlands for small electric appliances 
and batteries, where the intervention led to 
some increases in the overall recycling rate 
(Linderhof et al., 2019). Among the four driver 
categories, information recorded the lowest 
percentage at 15%. This reflects an encouraging 
scenario, in which Malaysian households 
already have the knowledge fn how and what 
to separate. Compared with the information 
on source separation and transparency on the 
waste handling process conducted by the local 
authority, households gave more weight to other 
drivers, such as the provision of infrastructure, 
incentives and regulation.

Conclusion
A profile of source separation behaviour 
drivers was developed in this study. A total 
of four categories of drivers were identified 
as essential in influencing and facilitating the 
practice of source separation behaviour among 
households in Malaysia. These four categories 
were associated with nine sub-drivers. From 
the choice-based conjoint analysis, the results 
on average importance show that the most 
favourable driver influencing source separation 
behaviour is infrastructure support, at 33%, 
followed by regulation at 29%, incentive at 
23% and information at 15%. Out of the nine 
sub-drivers of source separation, the sub-
driver that was perceived as most necessary 
for facilitating household source separation is 
supplying source separation plastic bags and 
bins. The results could provide a reference 
guide for policymakers in formulating strategies 
to improve the nation’s source separation 
behaviour, and would be particularly relevant 
to the aspects of regulation, incentive, 
information and infrastructure support. The 
profile developed in the present study suggests a 
combination of drivers are essential to facilitate 
and motivate the source separation behaviour 
among households, and this can be seen in other 
nations, such as in Southeast Asia, that share a 
similar climate and context. However, this study 
is limited to the situational factors driving source 
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separation behaviour and no consideration 
was given to the psychological factors at the 
individual level. Hence, future research could 
broaden the scope of the current research by 
investigating the psychological factors of source 
separation behaviour among households. This 
study is limited in its scope as it only included 
respondents from Langkawi Island in Malaysia. 
Future studies should include a wider scope to 
enhance the overall results generalisation.

Acknowledgements
This work was supported by Universiti 
Teknologi Malaysia under the grant number 
Q.J130000.3852.21H80.

References
Afolabi, A. O., Ojelabi, R. A., Tunji-olayeni, 

P. F., Fagbenle, O. I., & Mosaku, T. O. 
(2018). Data in brief survey datasets on 
women participation in green jobs in the 
construction industry. Data in Brief, 17, 
856-862. https://doi.org/10.1016/j.dib.2018. 
02.009

Akbar, A., Alavi, N., Goudarzi, G., & Teymouri, 
P. (2015). Resources, conservation and 
recycling household recycling knowledge, 
attitudes and practices towards solid waste 
management. Resources, Conservation & 
Recycling, 102, 94-100. https://doi.org/ 
10.1016/j.resconrec.2015.06.014

Ali, N. E., Siong, H. C., Mokhtar, K., Mohd 
Talmizi, N., & Abdullah Saleh, A. (2018). 
Solid waste management in Shah Alam 
city. Journal of Sustainability Science and 
Management, 13(1), 211-227.

Almazán-casali, S., Alfaro, J. F., & Sikra, S. 
(2019). Exploring household willingness 
to participate in solid waste collection 
services in Liberia. Habitat International, 
84, 57-64. https://doi.org/10.1016/j.
habitatint.2019.01.001

Babazadeh, T., Nadrian, H., Mosaferi, M., & 
Allahverdipour, H. (2018). Identifying 
challenges and barriers to participating in 

the source separation of waste program in 
Tabriz, Northwest of Iran: A qualitative 
study from the citizens’ perspective. 
Resources, 7(53). https://doi.org/10.3390/
resources7030053

Chen, B., & Lee, J. (2020). Household waste 
separation intention and the importance of 
public policy. International Trade, Politics 
and Development, 4(1), 61-79. https://doi.
org/10.1108/ITPD-03-2020-0008

Chen, H., Yang, Y., Jiang, W., Song, M., Wang, 
Y., & Xiang, T. (2017). Source separation 
of municipal solid waste: The effects of 
different separation methods and citizens’ 
inclination — Case study of Changsha, 
China. Journal of the Air & Waste 
Management Association, 67(2), 182-195. 
https://doi.org/10.1080/10962247.2016.12
22317

Cimpan, C., Maul, A., Jansen, M., Pretz, T., 
& Wenzel, H. (2015). Central sorting and 
recovery of MSW recyclable materials: A 
review of technological state-of-the-art, 
cases, practice and implications for materials 
recycling. Journal of Environmental 
Management, 156, 181-199. https://doi.org/ 
10.1016/j.jenvman.2015.03.025

Czajkowski, M., Kadziela, T., & Hanley, 
N. (2014). We want to sort! Assessing 
households’ preferences for sorting 
waste. Resource and Energy Economics, 
36(1), 290-306. https://doi.org/10.1016/j.
reseneeco.2013.05.006

Dagili, R., & Zabulionis, D. (2019). Waste 
of electrical and electronic equipment: 
Trends and awareness among youths 
in Lithuania. Waste Management & 
Research, 37(1), 95-101. https://doi.org/10. 
1177/0734242X18806999

Daskal, S., Ayalon, O., & Shechter, M. 
(2018). The state of municipal solid waste 
management in Israel. Waste Management 
& Research, 36(6), 527-534. https://doi.
org/10.1177/0734242X18770248

Edjabou, M. E., Boldrin, A., Scheutz, C., & 
Astrup, T. F. (2015). Source segregation of 



MALAYSIAN HOUSEHOLD SOURCE SEPARATION BEHAVIOUR  	 105

Journal of Sustainability Science and Management Volume 18 Number 3, March 2023: 92-109

food waste in office areas: Factors affecting 
waste generation rates and quality. Waste 
Management, 46, 94-102. https://doi.org/ 
10.1016/j.wasman.2015.07.013

Fadhullah, W., Imran, N., Norkhadijah, S., 
Ismail, S., Jaafar, M. H., & Abdullah, H. 
(2021). Household solid waste management 
practices and perceptions among residents 
in the East Coast of Malaysia. BMC Public 
Health, 22, 1. https://doi.org/10.1186/s128 
89-021-12274-7

Gan, J. (2018). Comparing the self-reported 
data and observed behaviour of food waste 
separation: A study of the 29th Southeast 
Asian (SEA) Games. (October).

Hellwig, C., Häggblom-kronlöf, G., Bolton, 
K., & Rousta, K. (2019). Household waste 
sorting and engagement in everyday life 
occupations after migration — A scoping 
review. Sustainability, 1-29.

Iyamu, H. O., Anda, M., & Ho, G. (2020). A 
review of municipal solid waste management 
in the BRIC and high-income countries: 
A thematic framework for low-income 
countries. Habitat International, 95. https://
doi.org/10.1016/j.habitatint.2019.102097

Jamal, M., Szefler, A., Kelly, C., & Bond, N. 
(2019). Commercial and household food 
waste separation behaviour and the role of 
Local Authority: A case study. International 
Journal of Recycling of Organic Waste in 
Agriculture, 8(s1), 281-290. https://doi.
org/10.1007/s40093-019-00300-z

Kaenzig, J., Heinzle, S. L., Wustenhagen, R. 
(2013). Whatever the customer wants, 
the customer gets? Exploring the gap 
between consumer preferences and default 
electricity products in Germany. Energy 
Policy, 53, 311-322. https://doi.org/10.1016/j.
enpol.2012. 10.061

Kattoua, M. G., Al-Khatib, I. A., & Kontogianni, 
S. (2019). Barriers on the propagation of 
household solid waste recycling practices 
in developing countries: State of Palestine 
example. Journal of Material Cycles and 

Waste Management, 21, 774-785. https://doi. 
org/10.1007/s10163-019-00833-5

Khalid, H., Zhang, H., Liu, C., Li, W., & 
Abuzar, K. (2020). PEST (political, 
environmental, social & technical) analysis 
of the development of the waste-to-energy 
anaerobic digestion industry in China as 
a representative for developing countries. 
Sustainable Energy & Fuels, 4, 1048-1062. 
https://doi.org/10.1039/c9se00692c

Kirakozian, A. (2015). The determinants of 
household recycling: Social influence, 
public policies and environmental 
preferences. Applied Economics, 6846, 
1-23. https://doi.org/10.1080/00036846.20
15.1102843

Kirakozian, A. (2016). The determinants of 
household recycling: Social influence, 
public policies and environmental 
preferences. Applied Economics, 48(16), 
1481-1503. https://doi.org/10.1080/000368
46.2015.1102843

Lakhan, C. (2016). Resources, conservation and 
recycling out of sight, out of mind: Issues 
and obstacles to recycling in Ontario’ s 
multi residential buildings. Resources, 
Conservation & Recycling, 108, 1-9. https://
doi.org/10.1016/j.resconrec.2016.01.005

Leoi, L. S. (2019). Ministry to enforce rules on 
waste separation. The Star, pp. 2019-2021.

Linderhof, V., Oosterhuis, F. H., Beukering, 
P. J. H. Van & Bartelings, H. (2019). 
Effectiveness of deposit-refund systems 
for household waste in the Netherlands: 
Applying a partial equilibrium model. 
Journal of Environmental Management, 
232, 842-850. https://doi.org/10.1016/j.
jenvman.2018.11.102

Loock, M. (2012). Going beyond best technology 
and lowest price: on renewable energy 
investors’ preference for service-driven 
business models. Energy Policy, 40, 21-27. 
https://doi.org/10.1016/j.enpol.2010.06.059

Lu, H., & Sidortsov, R. (2019). Sorting out 
a problem: A co-production approach to 



Nur Azzlin Mangsor and Low Sheau Ting			  106

Journal of Sustainability Science and Management Volume 18 Number 3, March 2023: 92-109

household waste management in Shanghai, 
China. Waste Management, 95(July), 271-
277. https://doi.org/10.1016/j.wasman.2019. 
06.020

Mahayuddin, S. A., Ishak, N. R., Wan 
Zaharuddin, W. A. Z., & Ismam, J. N. (2020). 
Assessment on the reuse and recycling of 
domestic. Geographia Technica, 15, 74-82. 
https://doi.org/10.21163/GT

Manomaivibool, P., Srivichai, M., Unroj, P., & 
Dokmaingam, P. (2018). Chiang Rai Zero 
Waste: Participatory action research to 
promote source separation in rural areas. 
Resources, Conservation & Recycling, 
136, 142-152. https://doi.org/10.1016/j.
resconrec.2018.04.002

Meng, X., Tan, X., Wang, Y., Wen, Z., Tao, Y., & 
Qian, Y. (2019). Investigation on decision-
making mechanism of residents’ household 
solid waste classification and recycling 
behaviors. Resources, Conservation & 
Recycling, 140, 224-234. https://doi.org/10. 
1016/j.resconrec.2018.09.021

Moh, Y. C. (2017). Source separation of solid 
waste for recycling practice at household 
level in Johor and Selangor, Malaysia 
[Doctoral Thesis]. Universiti Putra 
Malaysia.

Moh, Y. C., & Abd Manaf, L. (2014). Overview 
of household solid waste recycling 
policy status and challenges in Malaysia. 
Resources, Conservation and Recycling, 
82, 50-61. https://doi.org/10.1016/j.rescon 
rec.2013.11.004

Moh, Y. C., & Abd Manaf, L. (2016). Solid 
waste management transformation and 
future challenges of source separation and 
recycling practice in Malaysia. Resources, 
Conservation and Recycling, 116, 1-14. 
https://doi.org/10.1016/j.resconrec.2016. 
09.012. 

Mwanza, B. G., Mbohwa, C., & Telukdarie, A. 
(2018). ScienceDirect ScienceDirect The 
Influence of Waste Collection Systems on 
Resource Recovery: Costing models for 

capacity optimization in Industry 4.0: Trade-
off between used capacity and operational 
efficiency. Procedia Manufacturing, 21, 
846-853. https://doi.org/10.1016/j.promfg. 
2018.02.192

National Solid Waste Management Department. 
(2016). Dasar Pengurusan Sisa Pepejal 
Negara 2016. https://www.kpkt.gov.my/
resources/index/user_1/MENGENAI 
KPKT/DASAR/Dasar_JPSPN_2016.pdf

Nguyen, T. T. P., Zhu, D., & Le, N. P. (2015). 
Factors influencing waste separation 
intention of residential households in 
a developing country: Evidence from 
Hanoi, Vietnam. Habitat International, 
48, 169-176. https://doi.org/10.1016/j.
habitatint.2015.03.013

Nizar, M., Munir, E., Irvan & Waller, V. (2018). 
The integrating of zero waste principles from 
national to local regulations: Case study of 
Banda Aceh, Indonesia. IOP Conference 
Series: Earth and Environmental Science.

Nordin, N. H., Kaida, N., Othman, N. A., Akhir, 
F. N. M., & Hara, H. (2020). Reducing 
food waste: Strategies for household waste 
management to minimize the impact of 
climate change and contribute to Malaysia’s 
Sustainable Development. IOP Conference 
Series: Earth and Environmental Science, 
479. https://doi.org/10.1088/1755-1315/ 
479/1/012035

Orme, B. (2011). SSI Web 7.0 user manual: 
Software for web interviewing and conjoint 
analysis. Sequim, WA: Sawtooth Software, 
Inc.

Owusu, V., Adjei-addo, E., & Sundberg, C. 
(2013). Do economic incentives affect 
attitudes to solid waste source separation? 
Evidence from Ghana. Resources, 
Conservation & Recycling, 78, 115-123. 
https://doi.org/10.1016/j.resconrec.2013. 
07.002

Padilla, A. J., & Trujillo, J. C. (2017). Waste 
disposal and households’ heterogeneity. 
Identifying factors shaping attitudes towards 



MALAYSIAN HOUSEHOLD SOURCE SEPARATION BEHAVIOUR  	 107

Journal of Sustainability Science and Management Volume 18 Number 3, March 2023: 92-109

source-separated recycling in Bogotá, 
Colombia. Waste Management. https://doi.
org/10.1016/j.wasman.2017.11.052

Park, W. Y. J., & Seo, S. P. Y. (2014). Past, 
present and future of waste management 
in Korea. Journal of Material Cycles and 
Waste Management, 17(2), 207-217. https://
doi.org/10.1007/s10163-014-0301-7

Plastic Smart Cities. (2020). Deposit refund 
scheme. https://plasticsmartcities.org/pro 
ducts/deposit-return-program

Rahim, R. (2021). Green effort gone to waste? 
The Star. https://www.thestar.com.my/
news/nation/2021/04/22/green-effort-gone-
to-waste.

Rodrigues, J., Oliviera, V., Lopes, P., & Dias-
ferreira, C. (2015). Door-to-door collection 
of food and kitchen waste in City Centers 
under the framework of Multimunicipal 
Waste Management Systems in Portugal: 
The case study of Aveiro. Waste and 
Biomass Valorization, 6(5), 647-656. https: 
//doi.org/10.1007/s12649-015-9366-3

Rousta, K., Bolton, K., Lundin, M., & Dahlén, 
L. (2015). Quantitative assessment of 
distance to collection point and improved 
sorting information on source separation 
of household waste. Waste Management, 
40, 22-30. https://doi.org/10.1016/j.was 
man.2015.03.005

Saladié, Ò., & Santos-Lacueva, R. (2016). 
The role of awareness campaigns in the 
improvement of separate collection rates 
of municipal waste among university 
students: A causal chain approach. Waste 
Management, 48, 48-55. https://doi.org/ 
10.1016/j.wasman.2015.11.037

Sarbassov, Y., Sagalova, T., Tursunov, O., Ve-
netis, C., Xenarios, S., & Inglezakis, V. 
(2019). Survey on household solid waste 
sorting at source in developing economies: 
A case study of Nur-Sultan City in Kazakh-
stan. Sustainability, 11(22), 6496. https://
doi.org/ 10.3390/su11226496

Sato, N., Iida, C., Nishi, C., & Karunarathna, 
A. (2020). Evaluation of organic and 
recyclable waste separation at generation 
source in Ratnapura and Kataragama Local 
Authorities in Sri Lanka, Multidisciplinary 
Journal for Waste Resources & Residues, 
12, 176-186. DOI:10.31025/2611-4135/20 
20.14006

Sheau-Ting, L., Abdul Hakim Mohammed., & 
Weng-wai, C. (2013). What is the optimum 
social marketing mix to market energy 
conservation behaviour: An empirical study. 
Journal of Environmental Management, 
131, 196-205. https://doi.org/10.1016/j.jen 
vman.2013.10.001

Stoeva, K., & Alriksson, S. (2017). Influence 
of recycling programmes on waste 
separation behaviour. Waste Management, 
68, 732-741. https://doi.org/10.1016/j.was 
man.2017.06.005

Sukholthaman, P., & Sharp, A. (2016). A system 
dynamics model to evaluate effects of 
source separation of municipal solid waste 
management: A case of Bangkok, Thailand. 
Waste Management, 52, 50-61. https://doi.
org/10.1016/j.wasman.2016.03.026

Suma, Y., Pasukphun, N., Hongtong, A., & 
Keawdunglek, V. (2019). Waste composition 
evaluation for solid waste management 
guideline in highland rural tourist area in 
Thailand. Applied Environmental Research, 
41(2), 13-26.

Sun, M., Yang, X., Huisingh, D., Wang, R., & 
Wang, Y. (2015). Consumer behavior and 
perspectives concerning spent household 
battery collection and recycling in China: A 
case study. Journal of Cleaner Production, 
107, 775-785. https://doi.org/10.1016/j.jcle 
pro.2015.05.081

Trihadiningrum, Y., Laksono, I. J., Dhokhikah, 
Y., Moesriati, A., Radita, D. R., & 
Sunaryo, S. (2015). Community activities 
in residential solid waste reduction in 
Tenggilis Mejoyo District, Surabaya City, 
Indonesia. Journal of Material Cycles and 



Nur Azzlin Mangsor and Low Sheau Ting			  108

Journal of Sustainability Science and Management Volume 18 Number 3, March 2023: 92-109

Waste Management, 19, 526-535. https://
doi.org/10.1007/s10163-015-0440-5

Von Borgstede, C., & Andersson, K. (2010). 
Environmental information-explanatory 
factors for information behavior. 
Sustainability, 2(9), 2785-2798. https://doi.
org/10.3390/su2092785

Wang, H., & Jiang, C. (2020). Local Nuances 
of Authoritarian Environmentalism: A 
legislative study on household solid waste 
sorting in China. Sustainability, 12(6), 
2522. https://doi.org/10.3390/su12062522

Watkins, E., Hogg, D., Mitsios, A., Mudgal, S., 
Neubauer, A., Reisinger, H., Troeltzsch, 
J., & Van Acoleyen, M. (2012). Use 
of economic instruments and waste 
management performances. http://eu.euro 
pa.eu/environment/waste/pdf/f inal_
report_10042012.pdf

Xevgenos, D., Papadaskalopoulou, C., 
Panaretou, V., Moustakas, K., & Malamis, 
D. (2015). Success stories for recycling of 
MSW at municipal level: A review. Waste 
and Biomass Valorization, 6(5), 657-684. 
https://doi.org/10.1007/s12649-015-9389-9

Xiao, S., & Dong, H. (2020). An overview of 
the municipal solid waste management 
modes and innovations in Shanghai, China. 
Environmental Science and Pollution 
Research, 27, 29943-29953.

Xiao, S., Dong, H., Geng, Y., & Brander, M. 
(2018). An overview of China’ s recyclable 
waste recycling and recommendations 
for integrated solutions. Resources, 
Conservation & Recycling, 134, 112-120. 
https://doi.org/10.1016/j.resconrec.2018. 
02.032

Xiao, S., Dong, H., Geng, Y., Tian, X., Liu, C., & 
Li, H. (2020). Policy impacts on municipal 
solid waste management in Shanghai: A 
system dynamics model analysis. Journal 
of Cleaner Production, 262, 121366. https://
doi.org/10.1016/j.jclepro.2020.121366

Xu, L., Ling, M., Lu, Y., & Shen, M. (2017a). 
External in fluences on forming residents’ 

waste separation behaviour: Evidence from 
households in Hangzhou, China. Habitat 
International, 63, 21-33. https://doi.org/ 
10.1016/j.habitatint.2017.03.009

Xu, L., Ling, M., Lu, Y., & Shen, M. (2017b). 
Understanding household waste separation 
behaviour: Testing the roles of moral, 
past experience, and perceived policy 
effectiveness within the theory of planned 
behaviour. Sustainability, 9(4), 625. https://
doi.org/10.3390/su9040625

Xu, W., Zhou, C., Lan, Y., Jin, J., & Cao, 
A. (2015). An incentive-based source 
separation model for sustainable 
municipal solid waste management in 
China. Waste Management & Research: 
The Journal of the International Solid 
Wastes and Public Cleansing Association, 
ISWA, 33(5), 469-476. https://doi.
org/10.1177/0734242X15574979

Zand, A. D., & Heir, A. V., & Tabrizi, A. 
M. (2020). Investigation of knowledge, 
attitude, and practice of Tehranian women 
apropos of reducing, reusing, recycling, 
and recovery of urban solid waste. 
Environmental Monitoring and Assessment, 
192, 481. https://doi.org/10.1007/s10661-
020-08445-5 

Zhang, H., Liu, J., Wen, Z., & Chen, Y. (2017). 
College students’ municipal solid waste 
source separation behavior and its in 
fluential factors: A case study in Beijing, 
China. Journal of Cleaner Production, 
164, 444-454. https://doi.org/10.1016/j.
jclepro.2017.06.224

Zhang, S., Zhang, M., Yu, X., & Ren, H. (2016). 
What keeps Chinese from recycling: 
Accessibility of recycling facilities and 
the behavior. Resources, Conservation 
and Recycling, 109, 176-186. https://doi.
org/10.1016/j.resconrec.2016.02.008

Zhang, W., Che, Y., Yang, K., Ren, X., & Tai, 
J. (2012). Public opinion about the source 
separation of municipal solid waste in 
Shanghai, China. Waste Management & 



MALAYSIAN HOUSEHOLD SOURCE SEPARATION BEHAVIOUR  	 109

Journal of Sustainability Science and Management Volume 18 Number 3, March 2023: 92-109

Research, 30(12), 1261-1271. https://doi.
org/10.1177/0734242X12462277

Zhou, M., Shen, S., Xu, Y., & Zhou, A.-N. 
(2019). New policy and implementation 
of municipal solid waste classification in 

Shanghai, China. International Journal 
of Environmental Research and Public 
Health, 16, 3099. https://doi:  10.3390/
ijerph16173099


