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ABSTRACT

ASSESSING COMMITMENT, ATTITUDE AND BEHAVIORAL CHANGES OF
COMMUNITY TOWARDS WASTE SEGREGATION ACTIVITY AND ITS
COST BENEFIT ANALYSIS IN SERDANG JAYA

HAJAR MARIAH BINTI HASHIM

Introduction: The rate of waste segregation in Malaysia is still low (JPSPN, 2012).
Objective: A cross-sectional study was conducted at Taman Sri Andalas, Serdang Jaya
to determine (i) the commitment, attitude and behavioral change of community and (ii)
the reduction of waste from the waste segregation activity. Instrument &
Methodology: A total of 69 respondents were selected randomly by street to participate
in the waste segregation program conducted in this study. Households were provided
with recycled bin and food waste bin facilities and collection services in the program.
The behavioral changes were assessed along the program based on the Theory of
Planned Behavior (Ajzen, 1991). Results: Significant behavior changes were
determined in perceived behavior control, situational factors, outcome, consequences,
perceived lack of facility and moral norm behavior in this study. The volume of waste
segregated for recycled has increased significantly, from 9.39% (phase 2) to 10.58%
(phase 3) in this program and 13.26% of the community waste is a food waste that
possible to be composted. The volume of waste that end up to landfill has decreased
from 100% in the first phase (without segregation) to 90.61% and 76.16% in phase 2 and
phase 3 (with segregation) respectively. Conclusion: The waste segregation program
resulted in several behavioral changes of households and reduction of waste to landfill.
It is recommended to extent the program to a bigger scale of community to assess the
actual behavioral change and the volume of waste segregated by the households.

Key words: Behavioral changes, waste segregation program, Theory of Planned
Behavior (Ajzen, 1991).



ABSTRAK

MENILAI KOMITMEN,SIKAP DAN PERUBAHAN TINGKAH LAKU
KOMUNITI TERHADAP PROGRAM PENGASINGAN SAMPAH DAN
ANALISIS KOS KEUNTUNGANNYA DI SERDANG JAYA

HAJAR MARIAH BINTI HASHIM

Pengenalan: Kadar pengasingan sisa di rumah di Malaysia adalah masih ditahap rendah
(JPSPN, 2012). Objektif : Satu kajian keratan rentas telah dijalankan di kawasan
Perumahan Taman Sri Andalas, Serdang Jaya untuk mengenalpasti (i) komitmen, sikap
dan perubahan tingkah laku komuniti dan (ii) pengurangan sampah daripada program
pengasingan sampah. Kaedah & Peralatan: Sejumlah 69 orang responden telah dipilih
secara rawak mengikut lorong bagi menyertai program pengasingan sampah yang
dijalankan dalam kajian ini. Setiap isi rumah akan dibekalkan dengan tong sampah kitar
semula, tong sampah sisa makanan dan juga servis kutipan sampah kitar semula.
Perubahan tingkah laku dinilai sepanjang program dijalankan berdasarkan ‘Theory of
Planned Behavior (Ajzen, 1991)’ . Keputusan kajian: Perubahan tingkah laku ketara
yang telah dikenalpasti dalam kajian ini adalah tingkah laku tanggapan kawalan, tingkah
laku keadaan, tingkah laku hasil, tingkah laku akibat, tanggapan kurang kemudahan dan
norma moral. Jumlah sisa yang diasingkan untuk dikitar semula telah meningkat dengan
ketara, dari 9.39% ( pada fasa ke-2) kepada 10.58% (pada fasa-3) program dan 13.26%
daripada sisa yang dihasilkan adalah sisa makanan yang boleh dikompos. Jumlah sisa
yang dibuang ke tapak pelupusan masing-masing telah menurun daripada 100% pada
fasa pertama (tanpa pengasingan) kepada 90.61% dan 76.16% pada fasa 2 dan fasa 3
(dengan pengasingan). Penutup: Program pengasingan sampah menyebabkan beberapa
perubahan tingkah laku terhadap isi rumah dan pengurangan sisa ke tapak pelupusan.
Disyorkan supaya program dijalankan dalam skala yang lebih besar dalam masyarakat
untuk menilai perubahan tingkah laku dan jumlah pengasingan sisa sebenar isi rumah.

Kata kunci: Perubahan Tingkah laku, program pengasingan sampah, Theory of Planned
Behavior (Ajzen, 1991).
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CHAPTER 1

INTRODUCTION

1.1 Background of study

Waste management is currently one of the key areas of public policy. The
increasing in population growth results in increasing total waste generated (Adon,
2008). Table 1.1 shows the statistics of municipal solid waste (MSW) in peninsular
Malaysia from 1970 to 2010. This table shows that waste generation in Kuala
Lumpur has increased for example from 98.9 tonnes per day in 1970 to 3,489 tonnes
per day in 2010. The changes to modern lifestyle and living standard of households

are the factors that contribute to the increasing of waste generation.



Table 1.1: Generation of MSW in peninsular Malaysia (1970-2010)

Urban centre Solid waste generated ( tonnes / day)

1970 1980 1990 2002 2006 2009 2010

Kuala Lumpur 08.9 310.5 586.8 2754 3100 3387 3489
Johor Bahru (Johor) 41.1 99.6 174.8 215 242 264 272
Ipoh (Perak) 22.5 82.7 1622 208 234 256 264
Georgetown (Penang) 5314 83.00 13728 221822495 077 2280
Klang (Selangor) 18.0 65.0 122.8 478 538 588 606
K.Terengganu (Terengganu) S 61188 121.0NN]13 781 54503 W 173
K.Bharu (Kelantan) 9.1 56.5 102.9 129.5 1465 160 165
Kuantan (Pahang) 2SN ST N8 5.3 174 196 214 220
Seremban (N.sembilan) 13.4 451 85.2 165 186 203 209
Melaka 144 29.1 46.8 562 632 691 712

Source: Fauziah & Agamuthu (2012)

The recycling rate in Malaysia is still low where only 5% from total 5 million
ton of waste being recycled (PPSPPA, 2012). Malaysia generates up to 17,000 ton of
waste per day and by 2020 waste is estimated to be 30,000 ton per day (Chen,
2012).Waste segregation is in demand to promote recycling in this country. By 2020,
Malaysian government has set a target to increase the recycling rate by 22%.
Currently, our neighborhood country, Singapore has succeeded to reach 40% of
recycling rate. Furthermore, with the segregation of organic waste and food waste
from recycled materials, it is expected to reduce volume of waste disposed to landfill
(PPSPPA, 2012). Figure 1.1 shows the composition of solid waste in Malaysia. Most

of the waste is categorized as waste that can be recycled and compost.
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Figure 1.1: Composition of solid waste in Malaysia 2005.

Source: PPSPPA (2012)

Minimizing waste out to landfill is important to safeguard the environment
from negative effects and from contributing to global warming (Syed, 2010). Local
aﬁthorities spend up to 60 percent of their annual budget on waste management,
which costs Malaysia between RM110 and RM130 to collect and dispose one ton of
MSW (Razack, 2007). From this value together with the increasing in municipal
waste generation every year, there is an urgent need for a better waste disposal

option.

Malaysian government has proposed a National Policy on Solid Waste
management (NPSW) in the ot Malaysia plan 2006-2010. This policy is aimed to

establish a comprehensive, integrated, cost-effective, sustainable and socially



acceptable of SWM and also to implement SWM based on waste management
hierarchy that give priority to waste reduction through reduce, reuse & recycle (3R),
intermediate treatment and final disposal (Sreenivasanet al., 2010). Figure 1.2 shows

the desirable waste hierarchy of solid waste management in accordance with JSPN

(2012)

This hierarchy shows that the government is committed to get alternative for
waste reduction and disposal. Although methods, procedures and policies are
mandated to reuse and recycle but there still exists a gap when it comes to practical.
Public are still not manage to get the policy rightly (Agamuthu et al, 2010).
Therefore, this study aimed to identify the behavioral factors that influence the public

to take part in waste segregation activity.

\ AVOIDANCE /
\ REDUCTION /
4
MORE
\ REUSE / ! DESIRABLE
\ RECOVERY / f

TREATMENT

LESS
L DESIRABLE

Figure 1.2: Desirable waste hierarchy of solid waste management.

Source: JPSPN(2012)
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According to the JPSPN (2012), the priority of waste management is to
reduce the waste generated, reduce the waste in point source, use anything that could

be used again, gain again energy from recycled material, composting and landfill as a

last choice.

1.2 Problem Statement

Malaysia is facing an urban solid waste management issues as landfills are
rapidly filling up, increasing amount of waste are generated, shortages of disposal
land, that resulting of serious environmental and human health impact (Sanaz, 2009).
Increasing in domestic waste produced by the household resulted to waste disposal
problem. Landfilling is the main solid waste disposal practice in Malaysia since it is
the simplest, cheapest and most cost-effective method of disposing of waste (Barrett

and Lawler, 1995).

The main objective of the Malaysia government is to minimize the waste that
being disposed in the landfills. Many of the existing landfills were occupied and
should be closed soon. This has become a major concern in the country. In addition,
majority of landfill in Malaysia is a non-sanitary landfill without proper engineering
control to protect the environment from pollution. There are 176 landfills recorded in
Malaysia, with improper management status and only 10 of them are sanitary landfill

(Ministry of housing & Local Government, 2009). Table 1.2 shows the landfill status



in Malaysia. In consequence, the implementation of waste segregation system is one
of the good alternatives to help reducing volume of waste disposed in landfill as well

as protecting the environment.

Table 1.2: Landfills status in Malaysia

State Operating End of life Sanitary
Perlis 1 1 0
Kedah 10 5 0
Penang 1 %) 0
Perak 20 9 0
Pahang 19 13 1
Selangor 6 19 3
Putrajaya 0 0 0
Kuala Lumpur 1 7 1
N. Sembilan 8 10 0
Malacca 2 5 0
Johor 13 21 1
Kelantan 13 4 0
Terengganu 9 12 0
Labuan 1 0 0
Sabah 2} 1 0
Sarawak 51 12 8
Total 176 114 8

Source: Ministry of Housing and Local Government (2009)



Although the government has a policy on effective waste management and
awareness program of waste récycling, but there is still a gap in the actual practice.
Moreover, easily available information and user friendly waste segregation system
and facilities are crucial in order to make waste segregation and recycling a success.
However, the perception was also that recycling infrastructure such as recycling bin
was not easily available that has limit the willingness of public to recycle (Agamuthu
et al., 2010). The user friendly designed facility was not enough if a household do
not contribute to help in managing this waste. Therefore, this study was aimed to
measure the commitment, attitude and behavioral change of the household towards
waste segregation practices through a supported system introduced among
community in Serdang Jaya, Selangor. The households were supplied with a separate
waste bin for recycle item, food waste and general waste in this study. They were
also provided with a regular collection services to determine how they react towards
the segregation program implemented in this study. This study measure the
willingness of the community to take part in waste segregation program and the

reduction of waste before and after the program implemented.

The cost benefit analysis was conducted to measure the capital and the
revenue that was incurred by the government if this program being implemented to
the community. The program implemented in this study is expected to predict the

acceptance and awareness level of public towards waste segregation program.



1.3 Study Justification

Increase of waste and lack of segregation activities have increased the burden
of solid waste management in the country. Recyclable items represent 75% of the
total waste volume and if no segregation done, these valuable materials will be
disposed into landfill (PPSPA, 2012).Waste segregation is not just environmentally
important but also an economic concern. Waste segregation activity is targeted to
increase national recycling target to 22% by 2020. In addition, even though with
comprehensive awareness program, only few of them succeed. One of the reasons of
the failure is because of nsufficient and inappropriately located recycling facilities
(Agamuthu et al, 2010). Therefore a study to assess factors that influence the
acceptance of community in waste segregation program is important to overcome the

waste management problem.

The study of behavioral changes is also one of the determinants in health
aspect of community.According to Blum (1981) (Figure 1.3), based on his
Environment of Health Model, there are four major determinants contribute to the

health and human beings of humans and one of'it is the behavior and lifestyle.

The behavior of preserving environment by maintaining the natural resources
by doing waste minimization and also prevent is the accumulation of waste in landfill
is also one of health aspect. Improperiy managed solid waste poses a risk to human

health and the environment.Uncontrolled dumping and improper waste handling



cause a variety of problems, including water contamination and attracting insects and

rodents (USEPA, 2002).
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Figure 1.3: Environmental Health model (Blum, 1981)

Behavioral changes of household towards waste segregation (acceptance and
willingness) were assessedbased on the Theory of Planned Behavior (Ajzen, 1991).
This theory has been approved in previous studies to be the best theory in describing

behavior of recycling (Ramayah et al., 2012; Knussen and Yule, 2000).

The community in Serdang Jaya was selected in this study as they have no
waste segregation program yet in this area at present. This location also was set up

with a good waste collection scheduled and nearly 100 percent of their waste was



VMV UVI L XU IV

collected by the local authority. Thus, we can measure the total waste that was

thrown by the household before the waste was picked up by the contractor.

1.4 Conceptual Framework of Study

There were seven type categories of waste that was classified by PPSPPA
(2012). These types of waste include construction, commercial,' industrial,
households, institutional and imported waste. This study is focusing on the solid
waste management of households waste. According to Chan (2012), there are three
types of method in waste management which includes landfilling, incineration, 3R
implementation and composting. 3R implementation consist of reduce, reuse and
recycle. In 3R implementation this studies going to assess the recycling management.
Before people starts to recycling, they will segregates the recyclables first. Then, the
waste segregation at point source will encourage to recycling behavior. According to
Sidique (2008) there are also several factors that influence community in waste
segregation activity. The factors are street size, socio demographic, behavior,
socioeconomic and policy. This study focused on the behavior of community
towards waste segregation activity. The behaviors were assessed through the waste
segregation program that was conducted. Therefore, the behavioral changes were
assessed before and after the waste segregation program that was conducted. Lastly,
cost benefits analysis is calculated for the implementation of waste segregation

programs in the communities. Figure 1.4 showed the conceptual framework of the

study.
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1.5 Definition of terms

1i.

1il.

1v.

1.5.1 Conceptual Definition

Waste segregation
Waste segregation is the process of dividing garbage and waste product in

and effort to reduce, reuse and recycle of those materials (Flanders, 2012)

Behaviour change

Behavioral change can be thought of as occurring as a progression through a
series of stages. Models of behavioral change focus exclusively on certain
dimensions of change e.g. theories focusing mainly on social or biological

influences (Petersen, 2012)

Community
Community i1s a group of people united by at least one common
characteristic. Such characteristics could include geography, shared interests,

values, experiences, or traditions (Centre of Communicable Disease, 2012)

Cost- Benefit Analysis

[s an analysis of the cost effectiveness of different alternatives in order to see

whether the benefits outweigh the costs (Covec, 2012)

12



11.

1il.

1v.

1.5.2 Operational Definition

Waste segregation
Waste segregation is segregated by providing household with waste bin.
Households were asked to segregate waste-according to three type of waste.

Waste that was segregated was recycling waste, food waste and general

waste.

Behavioural changes

A behavioral change was assessed based onthe Theory of Planned Behavior
by Ajzen (1991). This theory used to predict the changes of households in
segregating their household waste into three different categories of waste

which were general waste, recycled waste and food waste.

Community
Community in this study was referring to the household that take part in this

research which was residents of Taman Sri Andalas Serdang Jaya.

Cost- Benefit Analysis

In the cost-benefit analysis, the environmental impacts related to collection,
sorting, transport, landfilling, incineration (with an average rate of energy
recovery) and recycling were translated into monetary values. These

monetary values allow the aggregation of and the comparison between

13



internal (financial) and external (environmental and social) costs of the
various options considered (PIRA, 2003). The monetary value is the property
of having material worth often indicated by the amount of money something

would bring if sold (Farlex, 2013).
1.6 Objectives
1.6.1 General Objective

e To determine the commitment, attitude and behavioral change of community

towards waste segregation activity in Serdang Jaya
1.6.2 Specific Objective

1. To determine the socio-demographic factors of the household.

2. To compare the difference of communities’ behaviour before and after waste
segregation program.

3. To measure the volume of waste segregated by the community before and
after waste segregation program.

4. To determine the relationship of behavioral changes and volume of waste
segregated before and after the waste segregation program.

5. To determine the cost benefits of waste segregation program.

14



1.7 Hypothesis

1. There is a significant difference of communities’ behaviour before and after
waste segregation program.

2. There is a significant difference in volume of waste that segregated by the
community before and after the program.

3. There is significant relationship between behavioural changes and volume of
waste segregated.

4. There is a significant cost benefit of the waste segregation program.

15



CHAPTER 2

LITERATURE REVIEW

2.1 Generation of solid waste in Malaysia

The problem of solid waste management (SWM) is the main concern around
the world due to the increasing amount of waste produced and lack of place to
dispose these solid waste. Othman (2002) defined SWM as the control of waste
generation, storage, collection, transfer and transport, processing and disposal of
solid wastes (SW) consistent with the best practices of public health, economics,

financial, engineering, administrative, legal and environmental considerations.

Malaysia is not excluded from having a problem on solid waste management.
The total population of Malaysia was 27 billion in 2009 and predicted to increase to
28 billion in 2013 (Adon, 2008). Waste generation is increasing as population
increased. Solid waste generation volume increased at the rate of 1.5% per year due

to increase in urbanizations, change in living standards and consumption patterns of

community (Adon, 2008).

16



The major aim problem of waste management is to minimize the volume of
waste disposed to landfill. In Malaysia, landfills have been the most common
methods of waste disposal. About 95% of waste disposed in the landfill. Dependence
on landfill to dispose waste will increase the greenhouse effect to 50 % in 2020
(JPSPN, 2012). In most cases, open dumping is being practiced and takes place at

about 50% of the total landfills (Adon, 2008).

2.2 Problem in waste segregation

2.2.2 Problem in recycling facility

The main problem in implementing the recycling facilities in Malaysia is lack
of facility in recycling. Local authority at many places in the country does not
provide waste collection for recyclable. They only provide collection for general
waste. Even though the households agreed that recycling is important, not many of
them recycling due to severalreasons. The quantity of recyclables collected in
Malaysia indeed very small (Chong, 2012) if compared to other developed country
such as German (74 %), Belgium (71%), Austria (67 %) and Netherlands (66%)
(PPSPA, 2012). For example, in Malaysia the main reason of low recycling rate is
due to misdirection in the campaign. Although much money was spent on
advertisements to raise awareness level among community, there is a clear
misinformation (Omraner al., 2009). It is observed that advertisement campaigns are

focused on informing households to sort their recyclables and place them in separate

17



bins. However, such bins can only be found at designated public places, which are
usually at a distant from residential areas (Omranet al, 2009). This cause

troublesome to households brings their recycle items to recycling center.

Adenso-Diaz (2005) indicated that resident who are environmentally
concerned have a waste segregation bin in their house have more tendency to recycle
than walk for a longer time to drop off the waste at nearest recycling center. From
this observation, he concluded that distance and access to the bins is obviously an
incentive to recycling .The benefit of facility may bring to local residents can
influence attitudes (Lima, 1996). In this study, waste segregation program is
addressed to make a prediction of households’ behavior in segregating their waste

after being provided with the bin facilities.
2.3 Waste segregation activity promote recycling of waste

Recycling seems to be an increasingly popular solution, because it is not
only reducing the waste, but also turning materials into valuable resources. In
recent study, lack of facilities really does impact households’ intentions to recycle
(Chen & Tung, 2009). Waste segregation program is conducted to assess household
participation in recycling. In this program recycling facilities such as waste

collection and bin for storage of recyclable items were provided to household.

18



2.4 Relationship of behavior and health.

Behavior has long been identified as an important factor in determining
health (Zaitun, 2011). According to Blum (1981) based on his environment of health
model, there are four major determinants contribute to the health and human beings
of humans and one of it discussed about the behavior and lifestyle. In this model,
behavior is one of the aspects that contribute to people health and well-being. From
this perspective there are indirectly relationship between health and behavior.
Behavior of preserving environment by maintaining the earth resources by doing
waste minimization and also prevent the accumulation of waste in landfill is also one
of health aspect. Improperly managed solid waste poses a risk to human health and
the environment. Uncontrolled dumping and improper waste handling causes a
variety of problems, including contaminating water, attracting insects and rodents,
and increasing flooding due to blocked drainage canals or gullies (USEPA, 2002).
People who live in clean environment will have good health because the environment
also a part of health. Clean environment come from the positive behavior and this is

much related to Blum (1981) model as discussed above.
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2.5 The Theory of Planned Behavior (TPB)

The behavior of recycling can be explained using TPB. TPB suggested social
behavior based on the understanding of the cognitive processes that guide behavior
(Ajzen and Fishbein, 1980). The Theory of Planned Behavior is the extension of the
Theory of Reason Action (TRA) (Fishbein & Ajzen, 1975). In the TRA models;
behavior is a function of intention to engage in specified behavior. Intention is
determined by the attitude towards the act and subjective norm. However, it has been
criticized that the intention predicts the behavior only if the person can decide to
perform or not to perform (volitional behaviors). TRA are not applicable when
predicting behavior required skill, resources or opportunities (Takiyama et al). TPB
differs from TRA in its addition of ‘perceived behavioral control’ (Tang et al, 2010).
It refers to ‘the person’s belief as to how easy or difficult performance of the
behavior is likely to be’ (Ajzen, 1991). According to the Ajzen (1991) TPB, a
behavior is predicted by attitudinal factors, normative factors, and perceived control

(Table 2.1).

1. Attitude factors, is the individual’s favourable or unfavourable evaluation of
performing the behaviour.

2. The subjective norm factors, is the individual’s perception of social pressure
to perform or not to perform the behaviour.

3. Perceived behaviour control, is the individual’s perception of their ability to

perform the behaviour.
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Attitude

Subjective norm __4 Intention 5 Behavior

Percetved
Behaviour

Control

Figure 2.1: Diagram of the Theory of Planned Behaviour (Ajzen, 1991)

The TPB allows for the incorporation of additional variables, provided that
these variables make a significant contribution to the explanation of behavior (Ajzen,
1991). Therefore, a few predictor variables for waste segregation recycling behavior
were added in this study. These additional variables include situational factors,
outcomes, consequences, perceived lack of facility and moral norm. These variables

were grouped as households’ waste segregation behavior.
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2.5.1 Research framework of households’ waste segregation behavior

According to the TPB, individual performance of a specific behavior is
determined by his or her behavioral intention to engage with it (Cheng and Tung,
2009). The behavioral intentions in this study were assessed by involving the
community in waste segregation activities. In this study, recycle bins and waste
collection services were provided by the researchers. These provisions become
determinants that assessed behavioral changes of the community involved. Figure 3.1
shows the framework of the Theory of Planned Behavior for assessing behavior of

waste segregation. The following section explains about this theory in more detail.
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norm

Perceived
Behavioral
Control

Situational
Factor aste segregation
activity

Outcomes

Consequences

Perceived Lack
of Facility

Moral norm

Provision of bin for
waste segregation

Figure 2.2: The framework of the Theory of Planned Behavior used in assessing

behavior of waste segregation.

(Source: Tonglet et al., (2004))

1. Attitude

Attitude is ‘the degree to which person has favorable or unfavorable
evaluation or judgment of behavior in question’(Ajzen, 1991,pg. 188). According to
Takiyama (2008), attitude is a predictor that determines the intentions to perform a
suggested behavior.In the current study, attitude is referred as the individual’s

perceptions about the intention in doing waste segregation.

23



2. Subjective Norm

Subjective norm is defined as ‘normative beliefs concerning referents,
multiplied by the motivation to comply with those referents’. It refers to the
perceived social pressure to perform or not te perform the behavior(Ajzen,
1991,pg. 188).In this study, subjective norms referred to the individual’s perception

of social pressure that influences them to segregate household waste.

3. Perceived Behavioral control

Perceived behavior control is defined as ‘the role of individual’s ability to
control his or her behavior’ (Davies et al., 2002).Perceived ease or difficulty of
performing the behavior and it is assumed to reflect past experience as well as
anticipated impediments and obstacles (Ajzen, 1991,pg. 188). In the context of this
study, it focuses on individual’s perception of their ability to perform the waste

segregation activities.

4. Situational factor

Situational factors may facilitate or inhibit waste segregation behavior of

households (Davies et al., 2002). Individuals may hold positive attitudes towards

recycling but not necessarily they will engage in recycling behavior. Tonglet et
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al.,(2004) argued that physical factors may be constrained by the lack of

opportunities, facilities, skills or resources.

5. Outcomes

Outcomes i1s a measure that assessed the costs and benefits of recycling
behavior (Davies et al. 2002).In this study, the outcome was studied in term of

environmental effect based on the definition provided byDavies et al., (2002).

6. Consequences

Similar to the study of Tonglet ez al, (2004), consequences of the waste
segregation program in this study were focused on the individual’s knowledge of the

consequences of performing the recycling behavior.

7. Perceived lack of facilities

These variables were referred as the perception of individuals about lack of
facilities such as bins that discourage them from participating in the waste
segregation activity.Perceived lack of facilities was expected to influence the
relationship between perceived behavior control and intentions to recycle or
segregate the waste. Knussen ef al, (2004) suggests that this relationship was

expected to be weaker when facilities were perceived to be lacking.
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8. Moral norm

Moral norm is defined as ‘a positive value that determines willingness of
households to do waste segregation activity’ (Tonglet et al, 2004). He further
explains that the moral norm relates to the individual’s personal beliefs about the

moral correctness or incorrectness of performing a specific behavior.

2.6 The Theory of Planned Behavior, Ajzen (1991) and its applications to

researches on household recycling behavior.

The Theory of Planned Behaviour (TPB), Ajzen (1991) suggests a theoretical
frame-work for systematically determining the potential factors that influence
recycling participation among people. This theory has been used by several studies as
a basis to examine peoples’ behavior towards recycling for example in Tang et al.,
(2010), Ramayah et al.,, (2012) and Chen and Tung (2009). Results of a number of
studies related to recycling behavior have confirmed this theory (Ramayah et al,

2012; Knussen and Yule, 2008).

Boldero (1995) suggests that the situational factors may include the amount
of effort involved, inconvenience, storage space and access to recycling schemes.
Moral norms and consequences and outcome of recycling are considered by Tonglet
et al., (2004) as important determinants of households’ recycling intentions and these
variables should be included in the research framework. According to Chen and

Tung (2009), perceived lack of facilities is observed in some previous studies to
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exert some influences on households’ behavioral intentions to recycle waste. They
proposed that this factor should also be included in the research framework of

households’ behavioral intentions to recycle waste.

Belk (1995) argued that even though the Theory of planned behavior has
been confirmed by a number of previous studies, the actual behavior is not always
equally well predicted by households attitudes and even stated behavioral intentions
(Belk, 1985). Chen and Tung (2009) recommended that further researchers must

investigate households’ actual recycling behavior through observation.

Ramayah (2012) has reviewed several related literature on recycling behavior
and conclude that communication and education efforts aimed at improving
awareness of recycling can influence individuals to engage more in recycling
behavior. Her conclusion was supported by the findings of Sidique et al. (2009) who
aléo found out that communication and education efforts significantly encouraged
recycling behavior. Therefore, based on these findings, this study introduced a waste
segregation program where specific bin were provided for a specific waste (recycle
and food waste bin) to one community as a sample, to assess and observe the
behavioral change of the study participants. In addition, communication and
education efforts were also practiced in the program to increase the awareness level

of the respondents.
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CHAPTER 3

METHODOLOGY

3.1 Study Location

This study was conducted at the residential area of Taman Sri Andalas,
Serdang Jaya; Serdang, Selangor. Serdang Jaya is located at the western region of
Peninsular Malaysia. The community in Serdang Jaya was selected in this study as
they have no waste segregation program yet in this area at present. This location was
also set up with a good waste collection schedule and nearly 100 percent of their
waste was collected by the local authority. Thus, behavior could be assessed from the
beginning of implementing waste segregation program. Streets that involved in this
study are Jalan Raya 5, Jalan 4/4, Jalan 4/1, Jalan 4/2 (Lorong 4/2A, 4/2B, 4/2C) and

Jalan 4/3(Lorong 4/3A, 4/2C, 4/3C) (Figure 3.1).
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Figure 3.1: The street distribution house of respondents and the satellite view of the

study location (triangle shows study area)
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3.2 Study Design

This study was cross-sectional study. This study wasassessing the
commitment, attitude and behavioral change of community towards waste

segregation program in Serdang Jaya.
3.3 Sampling
3.3.1 Sampling method

Simple random sampling was applied in this study. The randomization was
done by street rather than by individual household level. This sampling was chosen
because of the expectation that recycling behavior is influenced by subjective norms.
A subjective norm is individual’s perception of social pressure to recycle household
waste. If they see their neighbors in the same street do recycling, they will be also
influenced by that behavior (Cotterill ez al., 2008).

3.3.2 Sampling population

The population of the respondent consists of community in Taman

Perumahan Serdang Jaya.
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3.3.3 Sampling frame

The sampling frame of this study is a list of houses of residents in Taman

Perumahan Serdang Jaya which was obtained from the local authority of that area.

3.3. 4 Study sample

The study sample consists of 74 houses of residents. The study sample was
calculated based on the formula of Kirkwood (1988) (E.q.1). Based on the research
done by Ramayah (2011), the prevalence of recycling behavior among student in

Universiti Sains Malaysia was 81 %.

Where, N : Sample size
P ' : 81% prevalence of recycling behavior Ramayah (2011)

¢’ = standard error (5%)

N =0.81 (1 —0.81)
0.05>

=  61.56
An additional of 20% is made to the sample size to overcome the problem of non-

responses. Thus, the total sample is 74.
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3.4 Data Collection and Instrumentation
3.4.1 Data collection- Waste Segregation Program

Data collection consists of three phases. Figure 3.3 shows the process flow of

data collection of this study.
a) Phase 1

Households that involved in the program were given a short briefing about
the waste segregation progfam. Households were given a set of questionnaire that
was constructed based on the Theory of Planned Behavior, Ajzen (1991) to assess
the behavior change of household towards waste segregation. Questionnaire was
constructed based on the study of behavior by Loannouet al. (2011) and Knussen et
al. (2004). Then, waste in the existing bin was weighed to determine the volume that

was thrown by household for one week period.
b) Phase 2

Every households that taking part in this study was provided with recycle bin.
Recyclable bin for collecting recycle items will be placed at each house involved in

this program. Then, households taught on how to recycle their waste through

pamphlet and individual consultation. After one week, household waste was
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weighted. The waste was weighed and they were asked to fill in the questionnaire to
assess their behavioral change after the provision of recyclable bins. At this stage, the
volume of waste being recycled in the bin was determined. This data was then

recorded into a table (Wilhelm and Colleary, 2008).
¢) Phase 3

In phase 3 of the research, each household was provided with one more bin
i.e. food waste bin. At this stage, household was asked to segregate three types of
waste; general waste, recycled waste and food waste in separate bin. After one
week,the household’s wasteiwas assessed and weighed and they were asked to fill in
the questionnaire to assess the behavioral change after the provision of recyclable

bins.

\ )
Phase 1 ‘ Phase 2 ’ { Phase 3 }
Provision of | | Provision of Food |
Questionnaire 1 | Recycle Bin Waste Bin
Weighing )
Weighing segregated

Weighing daily
waste for 1 week

waste (Recycled,
Food & General
Waste)

| | segregated
waste (Recycled
& General Waste)

Questionnaire 3

Questionnaire 2 '

Figure 3.2: Diagram of waste segregation program conducted in community
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3.4.4 Instrumentation

1 Kerbside-bin facility

This study was conducted by providing the household with the bin to sort the
recyclables waste as well as organic waste. A set of bin was provided to each

house. Figure 3.4 shows the picture of the three types of bin that was used in

this study.

General Waste Bin Recycled Bin Food Waste Bin

Figure 3.3: Three type of waste segregation bin

ii.  Weighing scale.

The waste that was collected weight by using weighing scale up to 10 kg.

Figure 3.4 shows the picture of weighing scale that was used.
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1il.

Figure 3.4: Weighing scale to weight the segregated waste

Questionnaire Design

The questionnaire consists of two components. The first component measures
socio-demographic and socio-economic background. Research in demographic
background becomes important as women show to involve more recycling household

waste than men (Takiyama, 2008).

The second components measure the waste segregation behaviour. The
second part of this questionnaire was constructed based on the previous study (see
for example Knussen et. al, Ramayah et al, Tonglet et. al, Tang et. al) on the
recycling behaviour literature that use the same theory ‘the Theory of Planned
Behaviour’. There wereeight predictor factors of household waste segregation

behaviour included in this questionnaire.
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iv.  Questionnaire Items

Table 3.1: Questionnaire design based on the Theory of Planned Behavior, Ajzen
(1991)

Constructs Items Source

I find the idea of waste segregation is pleasing.
Attitude I am not interested in the idea of waste segregation. Knussen
My feelings about waste segregation are positive.

I find the idea of waste segregation unpleasant. (;E)glli)
My feelings towards waste segregation are favorable.
Most of my friends think that household recycling is a good thing to do.
Subjective Most of my family thinks that I should segregate my waste. Knussen
Norm My neighbor thinks that I will segregate my waste for recycling. et al.
Most people who are important to me want me to engage in household waste (2004)
segregation.
It is hard to see any acquaintance of mine make waste segregation for
recycling.
Waste segregation for recycling is easy for me
Perceived The local council provides satisfactory resources for waste segregation. Tonglet
Behavioral I have plenty of opportunities to do waste segregation. et al.
control I know what items can be recycled. (2004)
I know where to take my household waste for recycling.
I know how to segregate my household waste.
Waste segregation takes up too much time
Situational Waste segregation takes up too much room Tonglet
factor Waste segregation is too complicated et al.
Waste segregation programs are a waste of money (2004)
I am not doing waste segregation because recycling center was far from my
house
Waste segregation for recycling helps to protect the environment Tonglet
Outcomes Waste segregation for recycling reduces the amount of waste that goes into et al.
landfill (2004)
Waste segregation for recycling preserves natural resources
I cannot see the point in waste segregation for recycling
Waste segregation for recycling saves energy Tonglet
Consequences ~ Waste segregation for recycling saves money et al.

Waste segregation for recycling creates a better environment for future (2004)

generations
I fail to do waste segregation because recycling facilities are not easily Knussen
Perceived lack  available. et al.

of facilities I am not doing waste segregation because there are no local collections (2004)

I think local authority should responsible for waste collection

I feel I should not waste anything if it could be used again Tonglet
Moral norm I would feel guilty if I did not do waste segregation for my household waste et al.

Not do waste segregation goes against my principles (2004)

Everybody should share the responsibility to segregate household waste
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3.5 Quality Assurance and Quality Control

Quality assurance and quality control can be defined as those aspects of
laboratory, policy or practice, which ensure that all test results are reported
accurately. Explanation of the study and questionnaire is given to the respondents
prior to administering the questionnaire. Further clarification on the questions in the
questionnaire also explained to the respondents who did not understand the

questions.

Pre-testing was conducted among 10% of the same sample population in
another location that was likely representing this study population. Corrections and

modifications to the questionnaire were done before data collection.

3.6 Statistical Analysis

3.6.1 (SPSS) version 21

All data analysis was analyzed using the statistical analysis by

performing software SPSS 21.0 (Statistical Package for Social Science) and

Microsoft Excel 2007 for Window Seven. Descriptive statisticalanalysis to obtain

mean, median, and standard deviation were run to analyze the distribution of all

variables included in this study.
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The volume of waste reduction Was analyzed by using the paired t-test. The
statistical analysis to assess the behavioral changes for this study is Friedman test
which is a non-parametric test for repeated measure One-way ANOVA. Spearman
rho test was used to assess the relation between the behavioral changes and volume
of waste segregated. Principal components analysis was used to determine factors
affecting willingness participation of community in waste segregation activity. The

different was considered significant at a value of p<0.05.

3.6.2 Cost Benefit Analysis

Cost-benefit analysis was conducted to analyses the cost effectiveness of the
waste segregation program. The components of the cost benefit analysis were as

follow (Covec, 2007):

The benefits of recycling are estimated from:
e Savings in landfill costs which are made up of the financial costs of
landfill and externalities (environmental costs)

e The saved costs of collection for disposal

e Indirect benefits

The costs of recycling are estimated from:
e Total operational cost

e Total capital cost
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3.7 Ethical concern

The ethical clearance was obtained from the Medical Research Ethics Committee,
Faculty of Medicine and Health Sciences, University Putra Malaysia (UPM).
Respondents were given an explanation about the study procedure

All information about the respondents was confidential.

Written consent was obtained from the respondents prior to the assessment.
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CHAPTER 4

RESULTS

4.1 Socio-demographic background and volume of waste collected

Table 4.1 shows the distribution of socio-demographic characteristics of
respondents. More than half of the respondents were in the age of 56-65 years old
(58.0%), males (64%), married (88.4%) and Malay (94.2%). The number of
occupants per household from 4 to 7 (65%). Most of the respondentshad completed
at least upper secondary school level (53.6%).The range of family income for most

family was between RM 2001 to RM 3000 (24.6%). Most of the breadwinners took

pension scheme.

40



Table 4.1: Distribution of Socio-Demographic Characteristics among respondents

(N=69).
Socio-Demographic Characteristics n (%)
Gender
Male 44 (63.8)
- Female 24 (34.8)
Age
20-35 9(13.0)
36-45 4(5.8)
46-55 11(15.9)
56-65 40(58.0)
65 Over 5(7.2)
Households
<3 20 (29.0)
4-7 45(65.2)
=8 4(5.8)
Ethnicity
Malay 65 (94.2)
Chinese 2(2.9
Indian 2 (2.9
Marital Status
Single 3(4.3)
Married 61 (88.4)
Divorced 5(7.2)
Religion
Islam 65 (94.2)
Christian 1(1.4)
Buddhist 1(1.4)
Hindu 2 (2.9
Education Background
Primary school 3(5.8)
Lower secondary school (PMR) 1(1.4)
Upper secondary school (SPM) 37 (53.6)
High school (STPM)/Diploma 17 (24.6)
Degree 10 (14.5)
Occupation
Government 22 (31.9)
Private 6 (8.7)
Pension 24 (34.8)
Self-employment 7 (10.1)
No-employment 10 (14.5)
Income
Less than or equal 2000 28 (40.6)
2001-4000 29 (42.1)
4001 above 12 (17.3)
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Table 4.2 represents the total waste generated by households for each week.
The total waste generated for the whole three weeks was 3,117.4 kg. The mean + SD
of the weight of waste per household was 45.18 +15.43-kg/week. In average

household generates 2.15 + 0.73 kg of waste per day.

Table 4.2: Total waste generated by households for the period of three week

Waste generated in 3 week (Phase 1, Phase 2 & Phase 3)

Week Waste (kg) Mean + SD per household
for three weeks
1 (phase 1) 974.28 14.12 +5.39
2" (phase 2) 1050.4 15.22 +5.54
3" (phase 3) 1092.7 15.84 + 6.18
Total (1%, 2™, & 3™) 3117.4 45.18 + 15.43

4.2 Response rate
In this study, 75 households or houses were approached and only 69 of them

participated in all three phases of the program and returned all questionnaires. The

response rate was 92%.
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4.3Variables description

The attitude and commitment of community towards waste segregation
activity in Serdang Jaya were assessed by using the Theory-of Planned Behaviour
that was proposed by Ajzen (1991).The attitude of the community were assessed by
using the attitude variables and also the commitment were assessed by using the
perceived behavior control variables. The perceived behavior control shows the
commitment of community to control the performed behavior. Then, variables such
as subjective norm, situational factor, outcomes factors, consequences factor,
perceived lack of facility and moral norm was added up to assess the behavioral

changes of waste segregation activity.

There were eight components including attitude, commitmentand others
variables were assessed in the questionnaire. The questionnaire variables: (1)
attitude; (2) perceived behavioral control ( commitment) ; (3) subjective norm; (4)
situational factor; (5) outcomes factors; (6) consequences factor; (7) perceived lack
of facility; (8) and moral norm alsotreat as the indicator of behavioral changes. These
eight components were assessed via Likert-scale responses. The scales weredefined
as: (1) strongly disagrees = 1; (2) disagree = 2; (3) not sure = 3; (4) agree = 4;and

(5)strongly agrees = 5.

The component of attitude consisted of: (1) pleasing; (2) interest; (3) positive;

(4) unpleasant; and (5) favor. The second component, commitmentcomprised of: (1)
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easy; (2) council; (3) opportunities; (4) Yrecycle items (5) recycling centreand (6)
segregation. The component of subjective norms included: (1) friend; (2) family; (3)
neighbors; (4) important people; and (5) acquaintance. The situational factorconsists
of (1) time; (2) room; (3) complicated; (4) waste of money-and (5) far. Outcome
factor consist of (1) protect environment; (2) reduce waste to landfill; (3) preserve
natural and (4) no point. Consequence consists of (1) energy; (2) money and (3)
better environment. Perceived lack of facility consist of (1) not available; (2) no
collection and authority responsible. Lastly, moral norm consist of (1) wasting; (2)
guilty; (3) against principle and (4) shares responsible. Table 4.3 lists and defines

variables that were assessed in the study questionnaire.

Table 4.4 describes the eight components of variables towards waste
segregation activities along with the respective distribution of Likert-scale responses
and descriptive statistics. The scale is defined as (1) strongly disagrees, (2) disagree,
(3) not sure, (4) agreeand (5)strongly agrees. There were 3 set of questionnaires that
were distributed to assess the behavioral changes of households. The response score
represent the first phase (the current practice), the second phase (a program with
recycle bin) and also the third phase (a program with recycle and food waste bin) of

program respectively.
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Table 4.3: Definition of variables

Table 4.3.1: Variable definition of Attitude components

Variable Definitions

PLEASING Idea of waste segregation is pleasing.
INTEREST Interest of household to segregated waste.
POSITIVE Positive feeling to segregated waste
UNPLEASANT Segregated waste is unpleasant

FAVOR Favorable feelings to segregated waste

Table 4.3.2: Variable definition of Commitmentcomponents

Variable Definitions

EASY Perception of recycling is easy

COUNCIL Perception of local council provide satisfactory
facilities

OPPORTUNITIES Available opportunities to segregate waste

RECYCLE ITEMS Knowledge on recycle item

RECYCLING CENTRE Knowledge on recycling center locations

SEGREGATE Knowledge to segregate waste

Table 4.3.3: Variable definition of Subjective normcomponents

Variable Definitions

FRIEND Friends influence to segregate waste

FAMILY Family influence to segregate waste
NEIGHBOUR Neighbors influence to segregate waste
IMPORTANT PEOPLE Important people influence to segregate waste
ACQUAINTANCE Acquaintance influence to segregate waste
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Table 4.3.4: Variable definition of Situationalcomponents

Variable Definitions

TIME Belief that waste segregation time consuming

ROOM Belief that waste segregation take up too much
room

COMPLICATED Belief that waste segregation considered
complicated

WASTE MONEY Belief that waste segregation waste of money

FAR Not recycle because recycling center far away

Table 4.3.5: Variable definition of Outcomes components

Variable

Definitions

PROTECT ENVIRONMENT
REDUCE LANDFILL USED
NATURAL RESOURCES
NO POINT

Recycling protect environment

Recycling reduces amount of waste to landfills
Waste segregation preserves natural resources
Belief that doing waste segregation for recycling
1s no point

Table 4.3.6: Variable definition of Consequencecomponents

Variable Definitions
ENERGY Perception recycling save energy
SAVE MONEY Perception recycling save money

BETTER ENVIRONMENT

Perception recycling create better environment
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Table 4.3.7: Variable definition of Perceived lack of facility components

Variable Definitions

NOT AVAILABLE Recycling facilities are not easily available.

NO COLLECTION No local collections for recycling

AUTHORITY RESPONSIBLE Responsibilities of local authority for waste
collections

Table 4.3.8: Variable definition of moral norm components

Variable Definitions

WASTING Feel of should not waste anything if it could be
used again

GUILTY Feeling of guilty if did not do waste segregation

AGAINST Feeling waste segregation goes against life
principles

SHARE RESPONSIBILITY Feeling of everybody should share responsible

to segregate waste.

4.3.1 Attitude Component

More than half of the respondent agreed that waste segregation is a
PLEASING (55.1%, 69.6%, 73.9%), POSITIVE (55.1%, 59.4%, 56.5%) and
FAVOR (63.8%, 75.4% 68.1%) activity. Most of the respondents disagreed of the
statement that they are not interested to participate in the waste segregation program
(39.1%, 55.1%,and 55.1%) and the program is unpleasant (UNPLESNT) (47.8%,

55.1%, and 49.3%) (Table 4.4a).
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4.3.2 Commitment Component

For the commitment, more than half of respondents agreed with the
statements of waste segregation is easy (EASY) (55.1%, 71.0%, 78.3%), plenty
opportunities for them to do waste segregation (OPPORTUNITIES) (50.7%, 63.8%
and 68.1%), they know about the recycle items (RECYCLE ITEMS) (55.1%, 72.5%,
72.5%) and they know how to segregate their waste (SEGREGATE) (56.5%, 72.5%,
75.4%) in all three phases (Table 4.4b).The score for question whether the local
council provides satisfactory resources for waste segregation for them (COUNCIL)
was not consistent between disagree and not sure. In the first phase, most respondent
was not sure (36.2%), while in the second phase the score was equal (30.4%)
between not sure and disagree and in the third phase the respondents disagreed to the

statement (39.1%).
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4.3.3 Subjective Norm Component

For the subjective norm, most respondent agreedthat their friends (53.6%,
58.0% and 46.4%), family (69.6%, 76.8% and 66.7%) and important people (44.9%,
68.1% and 63.8%) influenced their behavior towards the program (Table 4.4b).
Majority of the respondent not sure of the influenced from their neighbour in the first
phase (46.4%) but then the perception changed to agree in the second and third phase
(55.1% and 49.3% respectively). For the ACQUAINTANCEfactor, most of the
respondents score as not sure (50.7%, 56.5% and 44.9%) to see any acquaintance of

them made waste segregation for recycling.

4.3 .4 Situational Factor Component

The respondent scores for situational factor mostly disagree with the negative
statement that waste segregation is time consuming (TIME) (40.6%, 55.1%, 62.3%),
take too much of the space (ROOM) (40.6%, 42.0%, 46.4%), complicated
(COMPLICATED) (43.5%, 56.5% and 59.4%) and waste of money (WASTE
MONEY) (52.2%, 53.6% and 63.8%). They were also disagree to a statement that
they were not segregating their waste because of the facility is far away from where

they live (FAR) (37.7%, 362% and 34.8%) (Table 4.4d).
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4.3.5 Outcome component
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