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Abstract: The acceleration of growth in the population in Saudi Arabia and the increase in municipal
solid waste generation have caused a problem in Dammam city: an increase in solid waste production.
Therefore, solid waste sorting is an important practice of municipal solid waste management. The
main objectives in this research are understanding the effect of internal and external factors on
household willingness in sorting waste in Dammam city and studying the attempts to construct
a theoretical research model by adding market incentives, government facilitators, and awareness
into the popular planned behaviour theory to explain residents’ waste sorting intentions. The data
collection and analysis are based on the questionnaire study, which is based on the questionnaire
survey data from 450 households in Dammam. This study revealed that social influence significantly
predicts households’ willingness to sort and recycle, that is, to promote recycling. Additionally,
the variable social influence has a significant but low influence on households’ willingness to
sort and recycle. The result of the structural equation model shows that perceived behavioural
control significantly predicts households’ willingness to sort and recycle waste. This finding is
consistent with the theoretical expectation. Therefore, this research shows that attitude, social
influence, perceived behavioural control, market incentives, government facilitators and awareness
positively and significantly affect residents’ waste sorting intentions. Additionally, this research
corroborates the discrepancy between internal and external variables.

Academic Editor: Elena Rada
Received: 18 May 2021

Keywords: solid waste management; waste sorting and recycling; psychological factors; awareness;
market incentives; government facilitators

Accepted: 26 August 2021
Published: 14 September 2021

Publisher’s Note: MDPI stays neutral

1. Introduction

with regard to jurisdictional claims in

Waste segregation is crucial to curtailing the current waste management problems. In
spite of its importance, little attention has been paid to exploring households’ behavioural
intentions towards waste sorting. The rising urban population growth has caused a
dramatic increase in municipal solid waste (MSW) generation, which was projected to
increase from two billion tons estimated in 2016 to 3.5 billion tons within 30 years in east
Saudi Arabia [1]. This has and will continue to cause serious environmental, health, and
socioeconomic impacts, as a huge amount of land is used for waste disposal and storage,
which consequently leads to air, soil, and underground water pollution [1,2]. The major
contributing factors to the high increase in waste generation include rapid urbanisation,
industrialisation, a change in consumption pattern and lifestyle, as well as the introduction
of hazardous waste that is harmful to the public and environment [2].
One of the most efficient ways to solve the current problems of waste management is
to sort the waste at its source of generation. However, only a small percentage of waste
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is sorted and recycled globally [3]. For example, Khalil et al. noted that in Nigeria, only
2% of waste generated is recycled. Similarly, in China, approximately three-quarters of the
total waste generated is deposited directly into landfills, and 5% of waste is sorted and
recycled, but it has been reported that a large percentage of the waste produced can be
reused and recycled through waste sorting [1,4]. Sorting waste properly could remove
approximately one-third of the waste moving to landfills and increase recycled, reused,
and remanufactured materials [5]. On the other hand, the direct disposal of waste without
segregation can cause serious waste of resources, as well as environmental and health
effects [6]. Additionally, waste disposal without effective sorting can lead to underground
water and soil damage, as well as disruption to the eco-system balance. Similarly, waste
incineration without proper segregation threatens human health by polluting the air [7].
In view of the above negative effects of indiscriminate waste disposal without segregation, waste sorting is considered as a sustainable way to curtail the problems of solid waste
management [8]. It is generally believed that the residential sector has long been a major
source of waste generation [9,10]. Thus, addressing the waste management problem can
only be achieved with the active participation of residents. Previous studies have reported
a low level of household participation in waste sorting at the source [1,11,12]. Therefore, it
is pertinent to investigate the factors influencing households’ waste sorting intention in
order to encourage people to participate in daily waste sorting.
The government of Saudi Arabia is conscious of the need to provide a lasting solution
for solid waste management issues in the country by investing heavily in the sector. In
its 2017 national budget, the government allocated SR 54 billion to the general municipal
services, including water drainage and waste disposal, to achieve its target [13,14]. One
of the major targets of the government is to improve and encourage participation in solid
waste recycling and disposal practices. Some of the efforts include the recent approval
of new regulations for the MSWM integrated framework. The responsibility to ensure
the successful implementation of the integrated framework was placed on the Ministry of
Municipal and Rural Affairs [15,16].
2. Aim of the Study
Several attempts have been made to encourage residents to participate in solid waste
sorting and recycling activities in different countries. One of the strategies was through
providing incentives (e.g., monetary reward), especially in consumer recycling. However,
in [14], it was posited that economic incentives can only be used to achieve short-term
recycling participation. Internal incentives, such as socio-psychological factors, should also
be considered as an effective means to increase long-term participation in waste sorting
and recycling. Additionally, the provision of recycling facilities and programs that are
targeted at creating awareness and enhancing people’s actions will greatly determine the
success of waste separation and recycling goals [17,18].
Internal factors, such as attitude, awareness and perceived control, were reported
to significantly affect residents’ willingness to participate in waste sorting and recycling [19,20]. However, while there are few studies that investigate the effect of external
factors in influencing recycling behaviour [21]., there is a lack of literature that investigates
the combined effect of internal (psychological) and external factors on residents’ waste
sorting and recycling practice in one single model. Therefore, the objective of this study
was to investigate the influence of socio-psychological and external factors on residents’
willingness to participate in sustainable waste handling practices in Dammam city, Saudi
Arabia, as described in the following:
1.
2.
3.

Assess the residents’ psychological and external factors regarding sustainable waste
handling in Dammam city;
Compare the sustainable waste handling practices of different income level groups in
Dammam city;
Investigate the relationships between independent variables and the willingness to
participate in sustainable waste handling practices in Dammam city;
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Determine the impact of the independent variables on the willingness of residents to
participate in sustainable waste handling in Dammam city.

The research questions examined in our study, which aimed to assist in finding
solutions to problems related to solid waste handling and the better participation of the
population, are as follows:
1.
2.
3.
4.

5.

6.

What are the factors that significantly predict the willingness to handle sustainable
waste at different income levels in Dammam city?
What is the relationship between psychological and external factors regarding sustainable waste handling in Dammam city?
What are the effects of psychological factors on residents’ willingness to participate in
sustainable waste handling in Dammam city?
What are the levels of attitude, awareness, perceived behavioural control, social
influences, and the willingness/intention among households in the resource sorting
and recycling of sustainable waste?
What are the relationships between attitude, awareness, perceived behavioural control, social influences, market incentives, governmental facilitators, and willingness/intention among households in Dammam city?
What is the effect of independent variables such as attitude, awareness, perceived behavioural control, social influences, market incentives, and governmental facilitators
on residents’ willingness to participate in sustainable waste handling in Dammam
city?

3. Literature Review
The objectives of municipal solid waste management are either reducing or eliminating the adverse impacts of waste materials on human health and the environment to
support and promote economic development and create a superior quality of life whilst
keeping costs low and preventing waste build-up [22]. Several studies have indicated
that much of the municipal solid waste is generated from developing countries (approximately 55–80%) by commercial or market areas (10–30%), with varying quantities from
streets, industries, and institutions [23–25]. In recent decades, the management of solid
waste has become a critical issue facing countries worldwide [26,27] but particularly in
developing countries [28], such as Saudi Arabia, which face challenges in managing solid
waste [29]. This problem has become alarming, especially in cities such as Dammam, in
which landfilling is the primary method of solid waste management. Internal incentives,
such as socio-psychological factors, should be considered as an effective means to increase
long-term participation in waste sorting and recycling [30–32].
Positive changes in people’s attitudes and behaviours depend on understanding
differences in the socio-psychological background of the individual, which influence their
decision on whether or not to participate in waste sorting and recycling activities. People
that are willing to reduce the environmental impacts of the waste they produce, through
what they buy, how they deal with waste in their homes, and their belief in waste sorting
and recycling, which would have a major impact on improving the environment, can
only do so if there are facilitating conditions and proper policies that guide their actions
and participation [33]. Therefore, a greater effort is required to motivate and enlighten
people to understand and appreciate the importance of responsible and sustainable waste
management practice and to manage their waste in a more sustainable manner by sorting
waste at the source and recycling it [33].
The previous literature on household solid waste recycling has focused mainly on
four aspects of recycling: determinants of waste recycling behaviour, the efficiency of waste
recycling schemes, and the partnerships between formal and informal recycling sectors,
with the majority focusing on the effect of psychological factors on recycling behaviour,
such as attitude, awareness, and perceived control, which were reported to significantly
affect residents’ willingness to participate in waste sorting and recycling [34–36]. However,
while there are few studies that investigate the effect of external factors on influencing
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recycling behaviour [21], to enhance our theoretical and practical knowledge of the behavioural changes that lead to households’ participation in recycling, this study adopted
the theory of planned behaviour as the theoretical foundation of this research, which
has been widely applied in various pro-environmental behavioural studies. Due to the
inadequacy of the theory in providing a comprehensive explanation of factors influencing
residents’ participation in waste sorting and recycling, the present study tends to introduce
and incorporate some external variables as possible contributing factors. The additional
variables hypothesised to be influential in determining residents’ willingness to participate
in sustainable waste handling practice include social influence, market incentives, and
government facilitators [37].
4. Research Framework
This study focused on the self-reported residents’ sustainable waste handling practice.
Previous studies on waste management behaviour and, more specifically, waste segregation and recycling behaviour formed the basis of this study, which focused on variables
including attitude, perceived behavioural control, awareness, social influence, market
incentives, government facilitators (as independent variables), and willingness/intention
(as the dependent variable). As shown in Figure 1, the conceptual framework, which is
based on the research evidence of studying a proposal model representing the relationship
between internal/psychological factors (attitude, awareness, and perceived behavioural
control), external factors (social influence, market incentives, and government facilitators)
and residents’ sustainable waste handling practice (waste sorting and recycling).

Figure 1. Research framework of the effects of different independent variables on the dependent
variable (waste sorting intension).

4.1. Theory of Planned Behaviour
The theory of planned behaviour (TPB) posits that individuals first look at the likely
consequences of the available alternatives (behavioural beliefs) when they are asked to
decide on a course of action [38,39]. Second, they think about the normative expectations
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of people significant to them (normative beliefs), and then they weigh up the available
resources at their disposal and potential obstacles that face them (control beliefs) [40,41].
These beliefs result in the formation of attitudes (a person’s overall assessment of the
advantages and disadvantages of performing a given behaviour) towards the behaviour of
interest, subjective norms (the perceived social pressure to engage or not to engage in a
behaviour) concerning behaviour, and perceived behavioural control (people’s perceptions
of their ability to perform a given behaviour) [42–44]. The TPB has also been widely
used by many researchers on issues related to recycling behaviour; it examines the factors
influencing people’s behaviour towards a particular issue [45–48].
4.2. Theory Model
The TPB asserts that when individuals are asked to decide on a course of action,
they first look at the likely consequences of the available alternatives (behavioural beliefs); secondly, they consider the normative expectations of important people around
them (normative beliefs); finally, they weigh up the available resources at their disposal
and potential obstacles (control beliefs) [49,50]. These beliefs result, respectively, in the
formation of attitudes (person’s overall assessment of the advantages and disadvantages
of performing a given behaviour) towards the behaviour of interest, subjective norms
(the perceived social pressure to engage or not to engage in a behaviour) with respect
to behaviour, and perceived behavioural control (people’s perceptions of their ability to
perform a given behaviour) [51]. However, perceived behavioural control (PBC) does not
only predict behavioural intention but can also be used together with the intention to
predict behaviour. As suggested by many researchers who applied the TPB model in their
research, incorporating external variables improves the predictive ability of the TPB [52–55].
Similarly, Tonglet et al. (2004) suggest that future studies on waste sorting and recycling
should include additional variables, such as past recycling behaviour and consequences
of recycling and concern for the community [56]. Ajzen (1991) stated that TPB is “open to
the inclusion of additional predictors if it can be shown that they capture a significant proportion
of the variance in intention or behaviour after the theory’s current variables have been taken into
account” [39,57–59].
One of the main challenges of the TPB is that the theory assumes an intention–
behaviour correlation, which is mainly applicable when there is some level of volitional
control [60]. The theory was developed to address situations that are not under volitional
control. However, the intention and PBC as the direct determinants of behaviour in the TPB
do not specifically address the normative and external influence, which may be important
in explaining household waste sorting and recycling intention; hence, this study aimed to
incorporate other variables from other theories into the TPB in understanding residents’
willingness to participate in waste sorting in Dammam city, Saudi Arabia.
Additionally, a study by Hu et al. (2018) revealed that attitude, subjective norms,
and perceived behavioural control are all positively related to tourists’ intentions for
waste reduction and recycling. Another study by Zhang et al. (2019) also indicated that
attitude, subjective norm, and perceived behavioural control have a positive influence on
residents’ intentions to participate in waste management activities and further noted that
residents’ waste management intentions are the direct predictor of waste management
behaviour [60–62].
4.3. Awareness
It was argued that individuals who are not aware of the detrimental effects of their actions towards the environment, or how they can positively avert the negative consequences
of their actions, may not be likely to engage in pro-environmental activities [63]. The
solution to the negative consequences of an individual’s actions often seems to lie in the
provision of information and knowledge dissemination through learning and education.
It was suggested that if individuals are aware of the issues, and how they can contribute
to solving problems, they would change their behaviour accordingly. Individuals do not
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often feel a personal strong obligation to engage in a behaviour without being aware of the
consequences of it [64]. When households are well informed about environmental needs
and knowledgeable about how waste sorting helps to solve environmental problems, they
are more likely to feel personally motivated and engage in recycling activities.
Previous studies revealed that awareness has a significant influence on pro-environmental
behaviour [65,66]. Additionally, the findings of Chen and Tung (2010) and Xu et al. (2017) [9,10]
proved that individuals’ awareness significantly predicts their willingness to participate in
waste sorting. Additionally, Wang et al. (2017) indicated that customers’ electric vehicle
(EV)-related awareness has a significant effect on their intentions to use EVs [67]. Hu et al.
(2018) noted that tourists’ environmental awareness directly affects their willingness to
participate in waste reduction activities in tourism areas suggested that contractor employees are more willing to reduce construction waste when they are sufficiently aware of
construction waste [68].
Therefore, it can be proposed that when residents are fully aware of how to sort
waste correctly and understand the positive outcomes of waste sorting and the adverse
consequences of disposing of waste without sorting, their intentions to sort waste will
be nurtured.
Additionally, when households are adequately aware of how to sort waste correctly,
this reduces their perceived difficulties and improves their self-confidence in completing
waste sorting behaviour. This is to say that residents’ awareness of waste sorting is
positively correlated with perceived behavioural control [68].
4.4. Market Incentives
Market incentives refer to how residents obtain rewards through cash or any kind of
incentive by selling various categories of recyclables materials to informal waste recyclers
or collection companies. Similarly, residents can obtain other incentives/rewards from
waste recycling companies through credit points, which can be exchanged for rewards [10].
However, some studies have reported that households’ waste separation and recycling
behaviour can stop when monetary incentives end. This implies that placing a large
amount of emphasis on only economic incentives to encourage behavioural changes may
not be effective in the long term [9,14]. Therefore, it is crucial to examine the correlation
between market incentives and residents’ willingness to participate in waste sorting. It was
reported that monetary rewards can motivate non-recyclers to engage in waste separation
and recycling. The monetary incentives can be collected at informal recycling centres,
which serves as motivation to sort waste at the source and take it to recycling sites to obtain
rewards [10].
Market-related factors, such as the informal recycling market, can increase the rates of
waste sorting and recycling. In addition, a high number of collection sites within a residential area provided by government or private sectors may improve convenience for waste
separation and recycling and ultimately boost residents’ willingness and participation.
In many developing countries, studies have reported that the informal recycling sectors,
which include waste pickers, waste material traders, itinerant buyers, and non-registered
small-scale enterprises, have a great influence on the efficiency of household waste [69].
As reported by Nzeadibe (2009), residents who benefit from large monetary rewards from
the informal sector and for whom the location of the recycling centre is convenient are
more likely to perform waste separation in Nigeria. Therefore, the success of the informal
recycling market will have a significant, direct effect on the residents’ waste sorting and
recycling rates. This shows that market-related factors will significantly change residents’
waste separation and recycling behaviour in developing countries [10]. However, there
is a lack of studies investigating the influencing factors from market-related factors to
individual waste separation intention.
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4.5. Government Facilitators
Government facilitators carry out public enlightenment and campaigns that can highlight the benefits and importance of waste separation and recycling, in addition to the
provision of facilities for waste separation and recycling and situating them in a more
convenient location for households. It was reported that the lack of waste separation and
recycling facilities can prevent people from participating in the practice even if they are
aware of the benefits of recycling [10]. Placing waste sorting and recycling facilities, such as
drop-off centres, in a convenient location had a positive correlation with the increased recycling of waste other than newspaper. Therefore, placing recycling facilities near households
increases residents’ willingness to participate in waste sorting and recycling [70].
Similarly, if the government provides recycling facilities in a convenient location for
residents, it will lead to an increase in residents’ participation in waste sorting. Residents
with highly perceived policy effectiveness would be more motivated to support government
waste separation and recycling programs [71]. The residents’ perceived policy effectiveness
can be improved by informing them about the efforts of the government towards solving
waste management issues and the results or effects of their effort [20]. Government
recycling policies that are aimed at improving residents’ waste separation and recycling
education and the efforts to provide kerbside recycling facilities at a convenient location
could also be supportive in the management of solid waste [72].
5. Research Methodology
5.1. Measurement
Various latent variables were included in the research framework (Figure 1). To
measure these variables, instruments from previous studies of Khalil et al. (2018) and Xu
et al. (2017) [9,10] were adapted. This was performed in order to ensure the reliability and
validity of each latent variable. Modifications were made appropriately to suit the present
research context. Respondents were asked to evaluate these items and show their opinion
using a five-point Likert scale ranging from 1 (strongly agree) to 5 (strongly disagree).
5.2. Questionnaire Design and Pilot Test
This study designed a comprehensive questionnaire to comprehend residents’ waste
sorting intentions. The instrument consists of three parts. The first part is the general
information of the survey, such as informing the respondents that the survey will only
be used for academic purposes, and their answers will be kept strictly confidential. The
second part aims to collect the demographic information of the respondents. The last part
is the studied variables and measurement items.
To ensure the reliability of the instrument, a pilot test was conducted with 50 residents
in Dammam city. The results suggest that the test has high reliability and validity. Meanwhile, according to the survey feedback, some ambiguous items and improper statements
were also revised. Finally, a formal questionnaire was formed. The final version of the
measurement items of each variable is shown in Table 1.
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Table 1. Description of measurement items.
Variable

Attitude

Waste sorting
awareness

Social influence

Perceived
behavioural control

Market incentives

Government
facilitators

Waste sorting
intention

Mean

SD

Skewness

Kurtosis

Loading

AT1: Waste sorting is good.

Measurement Item

3.42

1.025

−0.578

−0.069

0.818 ***

AT2: In my opinion, waste sorting is useful.

3.42

1.031

−0.382

−0.222

0.924 ***

AT3: I find the idea of waste sorting distasteful.

3.58

1.062

−0.617

−0.012

0.821 ***

AT4: Waste sorting is rewarding.

3.34

1.024

−0.621

−0.021

0.851 ***

AT5: Waste sorting is sensible.

3.44

1.029

−0.571

−0.031

0.921 ***

AWR1: I think I am sufficiently aware of the value of
waste sorting.

2.84

0.722

0.366

−0.384

0.822 ***

AWR2: I think I am sufficiently aware of how to correctly
sort waste.

2.87

0.810

0.506

−0.478

0.899 ***

AWR3: I think I am sufficiently aware of the negative
effects of waste.

2.90

0.810

0.444

−0.539

0.893 ***

SI1: My neighbours think that I should sort waste in my
daily life.

3.03

0.682

0.120

−0.382

0.807 ***

SI2: My family members want me to sort waste in my
daily life.

3.14

0.705

0.063

−0.182

0.795 ***

SI3: My relatives wish me to sort waste in my daily life.

3.18

0.723

−0.047

−0.396

0.987 ***

PBC1: I have the skills and abilities to sort waste in daily
life.

3.02

0.657

0.138

−0.196

0.914 ***

PBC2: I feel easy and convenient when sorting waste in
my daily life.

3.10

0.672

0.177

−0.069

0.888 ***

PBC3: I have confidence that if I want to sort waste in my
daily life, I can do it.

3.16

0.682

0.033

−0.369

0.922 ***

MI1: The prices quoted by recycling waste collection
companies are reasonable.

3.48

0.973

−0.393

−0.053

0.897 ***

MI2: You will bring along those recycling waste to the
surrounding collection station in order to sell/exchange
for points.

3.35

0.962

−0.260

−0.112

0.908 ***

MI3: I can easily sell potential recycling waste to
recycling waste collection companies.

3.46

0.998

−0.489

0.042

0.909 ***

GF1: Government, community-driven campaigns can
clearly explain the benefits and importance of waste
separation.

2.84

0.722

0.366

−0.384

0.822 ***

GF2: Government, community-driven separation
campaigns can effectively improve waste separation
awareness of residents.

2.87

0.810

0.506

−0.478

0.899 ***

GF3: The waste separation bins provided by the
government provide a favourable and convenient
environment for residents.

2.90

0.810

0.444

−0.539

0.893 ***

INT1: I intend to sort recyclable waste in the near future.

3.50

0.909

−0.275

−0.155

0.853 ***

INT2: I intend to sort hazardous waste in the near future.

3.55

0.956

−0.402

−0.049

0.862 ***

INT3: I intend to sort kitchen waste in the near future.

3.54

0.967

−0.303

−0.215

0.857 ***

*** Correlation is significant at the 0.001 level (2-tailed). Note: ATT: attitude; AWNS: awareness; PBC: perceived behavioural control; INT:
intention; MI: market incentive; SI: social influence; GF: government facilitators.

5.3. Sample and Data Collection
The questionnaire survey was conducted in Dammam city, Saudi Arabia. Dammam is
the capital of the eastern province of Saudi Arabia. The city contains the judicial and administrative bodies and many government departments of the eastern province. Dammam
is the sixth-largest city in Saudi Arabia, after Riyadh, Jeddah, Mecca, Medina, and Taif,
which makes it the largest city in the eastern province of the country. Dammam, similar to
the other 12 regional capitals of Saudi Arabia, is not part of any governorate; instead, it
is governed as a ‘municipality’ led by a mayor. Dammam is in the Dammam metropolitan area, which is popularly known as greater Dammam. In 2012, the population of the
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Dammam metropolitan area was estimated at 4,140,000, whereas the Dammam city will
have a population ranging between 1.2 and 1.7 million in 2025. This rapid growth in
population has an estimated annual growth rate of around 4.1% [13,73]. Dammam city is
growing at a remarkably fast rate of 12% per year. This growth rate is seen as the fastest,
in Saudi Arabia and among the Gulf Cooperation Council, as well as the Arab world.
Greater Dammam emerged as the 4th largest area in both population and size in the Gulf
Cooperation Council (GCC) in 2016. The data collection was conducted from 15 January
to 15 February. In total, 450 households participate in the survey. Concerning the second
objective, this section specifically discusses the perspectives of households towards the
sustainable solid waste handling of residential areas for recycling practices in several
distinct aspects. The following subsections show a descriptive discussion of the results
obtained and an analytical discussion. Sampling successfully gathered 450 completed
questionnaire sets among households in different districts in Dammam city, and the results
of this research are presented based on the objectives of the study through the use of IBM
SPSS version 22 (IBM Corp.: Armonk, NY, USA) and AMOS software. Cochran (1977) also
developed a formula to estimate a representative sample size for analysis, which is shown
below in Equation.
z2 p(1 − p)/e2
Sample size =
(1)
1 + (z2 p(1 − p)/e2 N)
where no = z2 × p(1 − p)/e2 , sample size = n0/1 + (n0)N, N population size, Z Z-score, e
margin of error, and P standard of deviation.
The socioeconomic characteristics of the respondents are first presented, followed by
a descriptive analysis of the objectives. Table 2 presents the demographic information of
the respondents.
Table 2 shows the percentages of respondents for each gender in Dammam city. Of
the respondents, 44% were females, and 56% were males. The total number of males was
252 and females was 198; therefore, at 44%, females are well represented in this study.
The age group percentages of respondents in Dammam city are also shown. Respondents
were divided into five age groups (Group 1: 18–29; Group 2: 30–39; Group 3: 40–49;
Group 4: 50–59 and Group 5: 60+). The highest percentage of respondents were aged 40
to 49 years, with 209 respondents (46.4%), and the lowest percentage of respondents were
aged 60 years and above, with 8 respondents (1.8%). The average age of the respondents
was 34 years. For the distribution of educational level, respondents were divided into four
groups (Group 1: primary school; Group 2: secondary school; Group 3: university degree,
and Group 4: Msc/PhD). Most respondents had a college degree (74.7%), and many had an
Msc/PhD educational qualification (21.5%). According to the questionnaire survey, high
percentages (54.2%) of respondents were government employed; 2.25% and 16.9% were
self-employed and private employed, respectively; 23.3% were unemployed; 0.45% were
pensioners; 2.9% were housewives. Regarding the size of the households, 238% and 52.9%
had 1 to 5 family members, respectively; 43.3% had 6 to 10 family members; only 3.8%
had more than 10. Furthermore, the result indicated that the average household size was
6 persons, with a maximum of 13 persons and a minimum of 2 persons. Regarding the
income distribution of the chief income earner of each household, 38.9% of the respondents,
representing 175, had a monthly income above SR 5000, whereas 40% of the respondents,
representing 180, had a monthly income between SR 1000 and SR 5000. However, only
95 respondents, representing 21.1%, had a monthly income below SR 1000.

Int. J. Environ. Res. Public Health 2021, 18, 9685

10 of 18

Table 2. Demographic information of respondents.
Variable(s)

Frequencies

Percentage

252
198

56
44

129
71
209
33
8

28.7
15.8
46.4
7.3
1.8

246
201
2
1

54.7
44.7
0.44
0.22

2
15
336
97

0.44
3.33
74.7
21.5

244
76
10
105
13
2

54.2
16.9
2.22
23.3
2.9
0.44

238
195
17
0

52.9
43.3
3.8
0

95
175
180

21.1
38.9
40

Gender
Male
Female
Age/Age Group
18–29
30–39
40–49
50–59
60 above
Marital Status
Married
Single
Divorce
Other
Educational Level
Primary
Secondary
Diploma
College degree
Msc/PhD
Employment
Govt. Employed
Private Employed
Self Employed
Unemployed
Housewife
Pensioner
Household Size
1–5 Persons
6–10 Persons
11–15 Persons
16 Persons and above
Household Monthly Income
Below SR 1000
SR 1000–SR 5000
Above SR 5000
SR = Saudi Riyal.

6. Results and Discussion
6.1. Descriptive Statistics Analysis
This study utilised Pearson moment correlation analysis to establish relationships
among the variables of the study. The result revealed that attitude has the highest significant and positive correlation with the willingness to sort and recycle waste (r = 0.731,
p < 0.01). This result corroborates previous research that revealed that residents that have a
positive attitude towards waste segregation and recycling are more likely to participate in
the practice [2]. This is also consistent with some theoretical expectations [30,74] and the
previous literature [22,75]. Some previous studies reported positive correlations between
attitude and behavioural intention. However, the magnitude of the relationship depends
on the behaviour under study, as posited by Schultz et al. (1995) [31]. In the waste separation and recycling literature, Bamberg et al. (2003) reported that a moderate but positive
correlation is found between attitude and willingness to sort waste. This suggests that
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the attitude–willingness correlation for a particular behaviour may not necessarily be the
same for another. For example, studies on energy-saving behaviour, green product purchasing behaviour, and recycling behaviour reported different levels of attitude–intention
relationships [51,53,64,76]. Our findings show that attitude has a highly significant positive
correlation with willingness to sort and recycle waste; this suggests that households who
believe waste sorting is beneficial and rewarding may likely develop the willingness to sort
waste. The majority of households in Dammam city, especially low-income households,
believed that waste sorting and recycling are rewarding due to the financial benefits. This
may likely influence their willingness and increase their attitude towards the practice.
The variable government facilitators have the second most significant positive correlation with the willingness to sort waste. This implies that the more access households have
to facilities, the more likely they are to be willing to participate in waste sorting. This is
consistent with the findings of Chen and Tung (2014) and Knussen and Yule (2008) [19,59].
Similarly, Wan et al. (2014) reported that the provision of recycling facilities explicitly
motivates people to participate in recycling by improving their intention, even if they are
not aware of the benefits of recycling. This means that facilitating conditions provide a
means for households to engage in waste sorting and recycling, which may eventually
become a habit if controlled.
These findings show that the market incentive has a direct association with the intention to sort waste. Besides its direct association with intention, market incentives are
also associated with social influence and government facilitators. This implies that even if
waste-sorting facilities are provided, the market for recycling is still an important stimulus
for households to participate in sustainable waste-handling practices. Additionally, in
Table 3 the result of the current study underlines the correlation between awareness and
willingness to sort waste. As indicated by the result of the correlation analysis, awareness
is associated with willingness and has a direct relationship with the perceived behavioural
control and attitude towards waste sorting.
Table 3. Correlation matrix of the independent variables and the dependent variable.
Variables

ATT

AWNS

PBC

MI

SI

GF

ATT
AWNS
PBC
MI
SI
GF
INT

0.166 **
0.211 **
0.204 **
0.164 **
0.204 **
0.731 **

0.289 **
0.170 *
0.158 **
0.270 **
0.322 **

0.150 **
0.350 *
0.250 **
0.251 **

0.194 **
0.404 *
0.556 **

0.441
0.344 **

0.604 **

INT

** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed). Note:
ATT: attitude; AWNS: awareness; PBC: perceived behavioural control; INT: intention; MI: market incentive; SI:
social influence; GF: government facilitators.

6.2. Structural Equation Model
Although other variables also have significantly predicted households’ willingness
to sort and recycle, attitude appeared as the most important predictor of intention to
sort waste. Consistent with the findings of this study, in a study conducted in the UK,
Tonglet et al. (2004) reported that attitude was the most important predictor of recycling
intention. The authors cited the availability of recycling facilities, high level of experience,
and knowledge of the households as the main reasons for their findings. Thus, for residents
that had low recycling abilities, perceived behavioural control would be a significant
predictor of their willingness to sort waste. The findings of this research revealed that, in
Dammam city, waste sorting and recycling facilities are not adequate, as people will be
more motivated to participate in waste sorting if government facilitators, such as recycling
facilities, are readily available; thus, this variable is the second most significant predictor of
households’ intention to sort waste in this study. However, in low-income areas, market
incentives appeared as strong predictors of households’ intention to sort waste. This is
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evident, as market incentive appeared as the third most important predictor of peoples’
intention to sort waste. These findings corroborated the findings of Knussen et al. (2004),
who posited that in an area with relatively poor recycling facilities, attitude tends to be a
significant predictor of recycling intention. Consistently, Ramayah et al. (2012) reported
that attitude and social norms were significant predictors of recycling behaviour, while PBC
did not influence intention to recycle in an area with poor waste management facilities in
Malaysia. Additionally, a study by Karim Ghani et al. (2013), which investigated intention
to sort food waste at the source among households living in an area with poor facilities,
revealed that attitude was the only predictor of people’s intention, while other variables,
such as social norms and perceived behavioural control, and situational factors did not
predict willingness to sort and recycle.
Furthermore, the finding of the present study revealed that social influence significantly predicts households’ willingness to sort and recycle waste (β = 0.109, CR = 2.462,
p = 0.012). This is consistent with the findings of Wan et al. (2014), who reported that
recycling intentions are instinctively directed by social responsibility. The perceived social influence of important people, such as family and friends, plays a significant role in
influencing individuals’ willingness to perform waste segregation and recycling practice.
However, this type of normative influence would be more important at the early stage of
the waste sorting and recycling program, the time when individuals would follow other
peoples’ actions and their expectation about him/her to engage in the recycling program.
Additionally, Huffman et al. (2014) also reported that when individuals perceived a strong
social influence by the significant people around them to perform recycling, he/she would
have an intention to recycle [77]. Wan et al. (2014) reported that strong social norms can
decrease the influence of attitude on recycling intention [20]. This is to say that when there
is social pressure to participate in waste sorting and recycling, individuals are likely to be
influenced to participate, regardless of their level of attitude. In Dammam city, the variable
social influence has a significant but low influence on households’ willingness to sort and
recycle waste. Although the social influence positively affects households’ participation in
waste sorting and recycling activities, disappointment in the waste management agencies
for not providing the required recycling facilities in every part of the city discourages
people from acting in that manner. This is consistent with the study of Wan et al. (2014)
conducted in Bulgaria, which revealed that a lack of trust and fear of disappointment
by waste management agencies have discouraged residents from participating in waste
sorting and recycling.
Additionally, according to Table 4 the result of the structural equation model shows
that perceived behavioural control also significantly predicts households’ willingness to
sort and recycle waste (β = 0.131, CR = 2.619, p = 0.009). This finding is consistent with the
theoretical expectation [27] but contrary with previous studies [78–80]. Our finding also
supports that of Chaisamrej (2006) and Chu et al. (2013), who also reported that perceived
behavioural control was the strongest predictor of waste sorting and recycling intention
among college students in Thailand [81,82]. The ability of perceived behavioural control
to significantly contribute to willingness to sort and recycle waste in our study was not
unexpected since, although there are inadequacy facilities, most areas of Dammam city
have at least some facilities for waste sorting. This was supported by the level of households’ government facilitators presented in the first objective of this study. Consistently,
other studies investigating planned behaviour control (PBC) as a weak contributor to
recycling intentions [1,19,83] also posited that when perceived control is low, the intention
to participate in pro-environmental behaviour tends to be low. For this study, the possible
explanation for the low contribution of perceived behavioural control on willingness to
sort and recycle waste is that the study area lacks a formal recycling system, and recycling
facilities and local collection areas did not cover every part of the city. This affects households’ perceived control, which consequently affects waste sorting and recycling activities
in the study area. This is especially prevalent in high-income areas where households are
more concerned about the availability of recycling facilities, which is directly linked to
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their perceived control over recycling. On the other hand, active recyclers, especially in
low-income households, demonstrated high waste sorting intention, as some store their
recyclable materials in their compound and subsequently take them to informal recycling
companies for selling. In this process, the households’ recycling activities do not depend
largely on the availability of recycling facilities and local collection areas provided by the
waste management authorities. Nevertheless, providing satisfactory facilities and local
collections in all the residential areas of Dammam city has the potential to increase the rate
of waste sorting participation among households in the area. As reported by Ajzen (2011),
the role of perceived control increases when there are external factors, such as facilities,
the absence of which can affect people’s participation in any environmentally friendly
behaviour [84].
Table 4. Unstandardised and standardised regression weight in the hypothesised path model.
Hypothesised Relationship
INT ← ATT
INT ← AWNS
INT ← PBC
INT ← MI
INT ← SI
INT ← GF

Unstandardised Regression
Weight Estimate

SE

Standardised Regression
Weight Estimate

CR

p Value

0.712
0.412
0.186
0.528
0.288
0.661

0.078
0.072
0.071
0.076
0.033
0.056

0.610
0.362
0.131
0.446
0.109
0. 587

8.648
5.366
2.619
6.003
2.462
9.321

0.000
0.004
0.009
0.002
0.012
0.001

Note: ATT: attitude; AWNS: awareness; PBC: perceived behavioural control; INT: intention; MI: market incentive; SI: social influence;
GF: government facilitators. ← this symbol means the regression and significantly from independent variables to dependent variable
as example .

Additionally, in Table 4 also, our findings revealed that awareness significantly influenced households’ willingness to sort and recycle waste with the regression weight
(β = 0.362 CR, 5.366, p = 0.004). This finding corroborates those of previous studies
(e.g., [19,75,84], reveals that awareness directly influences willingness to sort waste and
is congruent with previous research that reported that the awareness of consequences or
consideration of future consequences determines people’s recycling intentions [45,85]. The
result that awareness is a significant predictor of intention to sort waste underlines the
significance of enlightening people about the benefits of individual and collective waste
sorting for themselves and others.
Moreover, the variable government facilitators were found to have a significant positive effect on households’ intention to sort waste. The prediction coefficient of government
facilitators is β = 0.587, CR = 9.321, p = 0.001, which indicated that the greater the number
of the government facilitators, the higher the willingness to sort waste. In previous studies,
government facilitators were used together with the perceived behavioural control to represent an individual’s ability to engage in recycling. Additionally, government facilitators
reflect the efficiency of solid waste management at the municipality level [86]. Consistent
with our findings, most studies that used government facilitators revealed that a high level
of government facilitators enables high participation in waste separation and recycling;
consistently, having satisfactory recycling facilities strengthens people’s attitudes towards
and participation in recycling [75,84,87]. This indicated the correlation between satisfaction
with solid waste management services and the level of households’ participation in waste
sorting and recycling activities.
7. Conclusions
Households’ waste sorting intention is of great importance in managing solid waste
issues. Thus, it is imperative to explore residents’ waste sorting intention and behaviour
and comprehend the formation processes. Based on the theory of planned behaviour, this
research builds a theoretical research model by including market incentives, government
facilitators, and awareness to explore residents’ waste sorting intention. The results show
that residents’ attitudes towards waste sorting, social influence, perceived behavioural
control, market incentives, awareness, and government facilitators are all positively and
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significantly associated with households’ waste sorting intention. On the basis of research
results, suggestions and recommendations to prompt residents to sort waste in their daily
lives are proposed.
Generally, this research is effective for understanding households’ waste sorting
intention. Nevertheless, it is undeniable that there are several limitations in this research.
First, the data were only collected in Dammam city. Though Dammam city is one of
the major cities and shares some common characteristics with other cities, the economic
development level, residents’ environmental awareness, and waste sorting level may be
different from other cities. Thus, it is recommended to generalise the current research
results to other research contexts. In future research, the survey data should be collected
from more cities. Second, the respondents of this research are urban residents. To enrich
the research results and further improve the generalisability of results, respondents from
rural areas should also be included. Finally, limited variables were added to the TPB model
to explore residents’ waste sorting intentions. Other variables, such as emotion, motivation,
and perceived value, are not considered. Future research can consider these variables to
extend current researched.
This research attempts to construct a theoretical research model by adding market
incentive, government facilitators and awareness into the popular Theory of Planned Behavior to explain resident’s waste sorting intention and also, it is effective for understanding
households’ waste sorting intention. Nevertheless, it is undeniable that there are several
limitations in this research. Firstly, the data is only collected in Dammam city. Though
Dammam city is one of the major cities and shares some common characteristics with other
cities, the economic development level, resident’s environmental awareness and waste
sorting level may be different from other cities. Thus, it should be cautioned to generalize
the current research results to other research context. In the following research, the survey
data should be collected from more cities. Secondly, the respondents of this research are
urban residents. To enrich the research results and further improve the generalizability of
results, respondents from rural areas should also be included. Finally, limited variables
have been added into TPB model to explore resident’s waste sorting intention. Other
variables such as emotion, motivation and perceived value are not considered. Future
research can consider these variables to extend current research. This research had added
the data surveying by data collection and analysis based on the questionnaire. It based on
the questionnaire survey data from 450 households in Dammam. This study is revealed
that social influence significantly predicts households’ willingness to sort and recycle waste
(β = 0.109, CR = 2.462, p = 0.012). Also, the variable social influence has significant but low
influence on households’ willingness for sorting and recycling. Although the social influence positively affects households’ participation in waste sorting and recycling activities,
disappointment in the waste management agencies for not providing the required recycling
facilities in every part of the city discourage people from acting in that manner. The result
of the structural equation model shows that perceived behavioural control significantly
predict households’ willingness to sort and recycle waste (β = 0.131, CR = 2.619, p = 0.009).
This finding is consistent with the theoretical expectation. So that this research shows that
attitude, social influence, perceived behavioral control, market incentives, government
facilitators and awareness are positively and significantly affected resident’s waste sorting
intention. Additionally, this research corroborates the discrepancy between psychological
factors as variables, and suggests that the relationships between some internal and external
variables and recycling intention in different income level of the respondents. Market
incentives may likely strengthen the effect of residents’ intention on their behavior. This
study is useful to comprehend resident’s waste sorting intention and valuable to encourage
residents to sort waste in daily lives. The collected survey responses were coded in an
Excel sheet before data analyzing by using IBM SPSS software (Version 22), including
coding, screening, and cleaning to treating missing data. Data screening and cleaning were
conducted to ensure error-free data set and to detect possible outliers. The presence of
outliers could be due to (1) incorrect data entry, (2) failure to specify missing-value codes
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in computer syntax, (3) not a member of the population, and (4) the distribution for the
variable in the sampled population has more extreme values than a normal distribution.
Author Contributions: O.A.L. in this study as corresponding author is study conception and design,
data collection and surveying beside that draft manuscript preparation after statistical data analysis
and responsible for the conception and design of the study and final approval for the manuscript
submission. Also, L.M. contributed in this study as co-author in supervision and reviewing the
manuscript draft and make editing and a participant in final approval of the manuscript. Also, A.H.S.
contributed as co-author in this study is analysis the data, interpretation the results and contributed
in reviewing the results and discussion section. Also, S.S.M.Z. contributed in this study as co-author
in supervision and review the data collection and analysis and also, contributed in final manuscript
writing. All authors have read and agreed to the published version of the manuscript.
Funding: This research was very interesting, so a joint work was done with the authors participating
in the research so that it comes out better. Indeed, the appropriate financial support was provided
and the research was published through a strong journal because it was the first study of its kind in
the city of Dammam, so the participating authors did not hesitate to provide financial support.
Institutional Review Board Statement: This research paper was reviewed by specialists in the field
of recycling and the extent of the impact of psychological factors on the residents and residents of the
city of Dammam from a scientific point of view. Indeed, all data was reviewed through an interview
with the Secretariat of the Eastern Province Municipality and and also through the Central Bureau of
Statistics in Dammam, and permits were given to deal with the citizens and residents of Dammam at
various levels. The data was obtained in different ages and nationalities, and indeed the statistical
analysis was done using advanced programs in SPSS, and to obtain the best results for the search.
Informed Consent Statement: Of course, this study did not deal in one way or another with patients
or in another way with animals for study, but it was done through field surveys and questionnaires
that were carefully reviewed to prevent any defect that could cause the study to fall short. Indeed, it
was approved in advance before starting it by officials and specialists In the Kingdom, interviews
were conducted with citizens and contacted them to find out the extent of environmental awareness
among the residents of the city of Dammam, and also to warn that provisions have been added to
ensure the confidentiality of information and that it is not used in any way or else for the sake of
scientific study.
Data Availability Statement: In this manuscript, the datasets used and/or analyzed during the
current study are available from the corresponding author on reasonable request.
Conflicts of Interest: There was no conflict of interest, as the study was conducted in an orderly
manner and the research outputs were taken into consideration to be at the highest level of seriousness.
Indeed, the authors agreed and identified the basic problems through the work of the questionnaire
and the friction with the citizens in order for the study to reach a good shape through joint cooperation.
Between the authors and working hard to get the best search results.

References
1.
2.

3.
4.
5.
6.

7.

Wang, Y.; Wang, S.; Wang, J.; Wei, J.; Wang, C. An empirical study of consumers’ intention to use ride-sharing services: Using an
extended technology acceptance model. Transportation 2019, 47, 1–19. [CrossRef]
Khalil, M.S.; Ho, Y.M.; Manaf, L.A.; Sharaai, A.H.; Nabegu, A.B. Income Perspective on the Factors Influencing Households’
Recycling Intention: Implications from the Extended Theory of Planned Behaviour. Planning Malaysia: J. Malays. Inst. Plan. 2019,
17, 191–202. [CrossRef]
Owusu, V.; Adjei-Addo, E.; Sundberg, C. Do economic incentives affect attitudes to solid waste source separation? Evidence from
Ghana. Resour. Conserv. Recycl. 2013, 78, 115–123. [CrossRef]
Lim, M. Full cost accounting in solid waste management: The gap in the literature on newly industrialized countries. J. Appl.
Manag. Account. Res. 2011, 9, 21.
Zhang, B.; Lai, K.H.; Wang, B.; Wang, Z. From intention to action: How do personal attitudes, facilities accessibility, and
government stimulus matter for household waste sorting? J. Environ. Manag. 2019, 233, 447–458. [CrossRef] [PubMed]
Heidari, A.; Kolahi, M.; Behravesh, N.; Ghorbanyon, M.; Ehsanmansh, F.; Hashemolhosini, N.; Zanganeh, F. Youth and sustainable
waste management: A SEM approach and extended theory of planned behavior. J. Mater. Cycles Waste Manag. 2018, 20, 2041–2053.
[CrossRef]
Matsuda, T.; Hirai, Y.; Asari, M.; Yano, J.; Miura, T.; Ii, R.; Sakai, S.I. Monitoring environmental burden reduction from household
waste prevention. Waste Manag. 2018, 71, 2–9. [CrossRef]

Int. J. Environ. Res. Public Health 2021, 18, 9685

8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.

26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.

16 of 18

Agovino, M.; Garofalo, A.; Mariani, A. Institutional quality effects on separate waste collection: Some evidence from Italian
provinces. J. Environ. Plan. Manag. 2018, 61, 1487–1510. [CrossRef]
Khalil, M.S.; Abdullahi, I.K.; Zakari, N.; Sabiu, N.; Muhammad, S.N.; Basiru, H.A. Investigating the Levels of Attitude and
Intention to Participate in Recycling among Households in Kano Metropolis, Nigeria. Dutse J. Pure Appl. Sci. 2018, 4, 521–530.
Xu, L.; Ling, L.; Lu, Y.; Shen, M. External influences on forming residents’ waste separation behaviour: Evidence from households
in Hangzhou, China. Habitat Int. 2017, 63, 21–33. [CrossRef]
Robinson, G.M.; Read, A.D. Recycling behavior in a London Borough: Results from large-scale household surveys. Resour.
Conserv. Recycl. 2005, 45, 70–83. [CrossRef]
Andersson, C.; Stage, J. Direct and indirect effects of waste management policies on household waste behavior: The case of
Sweden. Waste Manag. 2018, 76, 19–27. [CrossRef] [PubMed]
Zafar, S. Solid Waste Management in Saudi Arabia. EcoMENA, 2015. Available online: https://www.ecomena.org/solid-wastemanagement-in-saudi-arabia/ (accessed on 27 February 2020).
Hornik, J.; Joseph, C.; Mandansky, M.; Narayana, C. Determinant of recycling behavior: A synthesis of research result. J. Socio.
Econ. 2005, 24, 105–127. [CrossRef]
Boldero, J. The Prediction of Household Recycling of Newspapers: The Role of Attitudes, Intentions, and Situational Factors. J.
Appl. Soc. Psychol. 1995, 25, 440–462. [CrossRef]
Jones, R.; Noble, G. Grounded theory and management research: A lack of integrity? Qual. Res. Organ. Manag. Int. J. 2007, 2,
84–103. [CrossRef]
Nguyen, P.T.; Yasuhiro, M.; Takeshi, F. Assessment of plastic waste generation and its potential recycling of household solid
waste in Vietnam. Environ. Monit. Assess. 2011, 175, 23–35.
Izagirre-Olaizola, J.; Fernández-Sainz, A.; Vicente-Molina, M.A. Internal determinants of recycling behavior by university
students: A cross-country comparative analysis. Int. J. Consum. Stud. 2015, 39, 25–34. [CrossRef]
Chen, M.-F.; Tung, P.-J. The Moderating Effect of Perceived Lack of Facilities on Consumers’ Recycling Intentions. Environ. Behav.
2010, 42, 824–844. [CrossRef]
Wan, C.; Shen, G.Q.; Yu, A. The role of perceived effectiveness of policy measures in predicting recycling behaviour in Hong
Kong. Resour. Conserv. Recycl. 2014, 83, 141–151. [CrossRef]
Asadi, S.; Razak, A.; Hussin, C.; Dahlan, H.M.; Yadegaridehkordi, E. Theoretical Model for Green Information Technology
Adoption. ARPN J. Eng. Appl. Sci. 2015, 10, 17720–17729.
Henry, L.K.; Field, J.R.; Adkins, E.M.; Parnas, M.L.; Vaughan, R.A.; Zou, M.F.; Newman, A.H.; Blakely, R.D. Tyr-95 and Ile172 in trans-membrane segments 1 and 3 of human serotonin transporters interact to establish high affinity recognition of
antidepressants. J. Biol. Chem. 2006, 281, 2012–2023. [CrossRef] [PubMed]
Nabegu, A.B. An analysis of municipal solid waste in Kano metropolis, Nigeria. J. Hum. Ecolo. 2010, 31, 111–119. [CrossRef]
Berglund, C. The assessment of households’ recycling costs: The role of personal motives. Ecol. Econ. 2006, 56, 560–569. [CrossRef]
Okot-Okumu, J. Solid Waste Management in African Cities—East Africa, Waste Management—An Integrated Vision; InTech: London,
UK, 2012; ISBN 978-953-51-0795-8. Available online: http://www.intechopen.com/books/wastemanagement-an-integratedvision/solid-waste-management-in-african-citieseast-africa (accessed on 28 May 2012).
Aarts, H.; Dijksterhuis, A.; Custers, R. Automatic Normative Behavior in Environments:The Moderating Role of Conformity in
Activating Situational Norms. Soc. Cogn. 2003, 21, 447–464. [CrossRef]
Zhang, H.; Wen, Z.G. Residents’ Household Solid Waste (HSW) Source Separation Activity: A Case Study of Suzhou, China.
Sustainability 2014, 6, 644–6466. [CrossRef]
Chu, P.-Y.; Chiu, J.-F. Factors influencing household waste recycling behavior: Test of an integrated model. J. Appl. Soc. Psych.
2003, 33, 604–626. [CrossRef]
Abdul Aziz, H.; Isa, M.; Kadir, O.; Nordin, N.; Daud, W.; Alsebaei, A.; Abu-Rizaiza, A. Study of baseline data regarding solid
waste management in the holy city of Makkah during Hajj 1427. In National Seminar on Hajj Best Practices through Advances in
Science & Technology, Centre for Education, Training, and Research in Renewable Energy and Energy Efficiency (CETREE); Universiti
Sains Malaysia: Penang, Malaysia, May 2007.
Zafar, S. Municipal wastes in Saudi Arabia. Bio-Energy Consult, 2020. Available online: https://www.bioenergyconsult.com/
municipal-wastes-in-saudi-arabia/ (accessed on 27 August 2021).
Schultz, P.W.; Oskamp, S.; Mainieri, T. Who recycles and when? A review of personal and situational factors. J. Environ. Psychol.
1995, 15, 105–121. [CrossRef]
Memon, M.A. Integrated solid waste management based on the 3R 634 approach. J. Mater. Cycles Waste Manag. 2010, 12, 30–40.
[CrossRef]
Jones, R.E. An Integrated Model of Waste Management Behavior: A Test of Household Recycling and Composting Intentions.
Sage J. Environ. Behav. 1995, 27, 603–630.
Laurence, H. End-of-life and waste management in life cycle assessment. Int. J. Life Cycle Assess. 2011, 17, 504–510.
Nguyen, T.T.P.; Zhu, D.; Le, N.P. Factors Influencing Waste Separation Intention of Residential Households in a Developing
Country: Evidence from Hanoi, Vietnam. Habitat Int. 2015, 48, 169–176. [CrossRef]
Olaizola, I.; Andez, F.S.; Molina, V. Gender issues related to choosing the successor in the family business. Eur. J. Fam. Bus. 2015,
7, 54–64.

Int. J. Environ. Res. Public Health 2021, 18, 9685

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

67.

17 of 18

Habibi, F.; Asadi, E.; Sadjadi, S.J.; Barzinpour, F.A. Multi-objective robust optimization model for site-selection and capacity
allocation of municipal solid waste facilities: A case study in Tehran. J. Clean. Prod. 2017, 166, 816–834. [CrossRef]
Al-Khatib, I.A.; Arafat, H.A. A review of residential solid waste management in the occupied Palestinian Territory: A window for
improvement. Waste Manag. Res. 2010, 28, 481–488. [CrossRef] [PubMed]
Ajzen, I. The theory of planned behaviour. Organ. Behav. Hum. Decis. Process. 1991, 50, 179–211. [CrossRef]
Ajzen, I.; Fishbein, M. Understanding Attitudes and Predicting Social Behavior; Prentice Hall: Englewood Cliffs, NJ, USA, 1980.
Bamberg, S.; Ajzen, I.; Schmidt, P. Choice of Travel Mode in the Theory of Planned Behavior: The Roles of Past Behavior, Habit,
and Reasoned Action. Basic Appl. Soc. Psych. 2003, 25, 175–187. [CrossRef]
Ramayah, T.; Lee, J.W.C.; Lim, S. Sustaining the environment through recycling: An empirical study. J. Environ. Manag. 2012, 102,
141–147. [CrossRef]
Zhang, S.; Zhang, M.; Yu, X.; Ren, H. What keeps Chinese from recycling: Accessibility of recycling facilities and the behavior.
Resour. Conserv. Recycl. 2016, 109, 176–186. [CrossRef]
Kumar, B. A Theory of Planned Behaviour Approach to Understand the Purchasing Behaviour for Environmentally Sustainable
Products.IIMA. India Res. Publ. 2012, 12, 1–43.
Teng, Y.M.; Wu, K.S.; Liu, H.H. Integrating altruism and the theory of planned behavior to predict patronage intention of a green
hotel. J. Hosp. Tour. Res. 2015, 39, 299–315. [CrossRef]
Kaiser, F.G.; Wölfing, S.; Fuhrer, U. Environmental Attitude and Ecological Behaviour. J. Environ. Psychol. 1999, 19, 1–19.
[CrossRef]
Kaiser, F.G. A moral extension of the theory of planned behavior: Norms and anticipated feelings of regret in conservationism.
Personal. Individ. Differ. 2006, 41, 71–81. [CrossRef]
Greaves, M.; Zibarras, L.D.; Stride, C. Using the theory of planned behavior to explore environmental behavioral intentions in the
workplace. J. Environ. Psychol. 2013, 34, 109–120. [CrossRef]
Wang, S.; Lin, S.; Li, J. Exploring the effects of non-cognitive and emotional factors on household electricity saving behavior.
Energy Policy 2018, 115, 171–180. [CrossRef]
Hair, J.F.; Black, W.C.; Babin, B.J.; Anderson, R.E. Multivariate Data Analysis a Global Perspective, 7th ed.; Pearson Prentice Hall:
Upper Saddle River, NJ, USA, 2010.
Samah, B.A. Enhancing Extention Education Research using Structural Equation Modelling, 1st ed.; University Putra Malaysia Press:
Serdang, Malayasia, 2016.
MacCoun, R.J. Biases in the Interpretation and Use of Research Results. Annu. Rev. Psychol. 1998, 49, 259–287. [CrossRef]
Bortoleto, A.P.; Kurisu, K.H.; Hanaki, K. Model development for household waste prevention behavior. Waste Manag. 2012, 32,
2195–2207. [CrossRef]
Hu, H.; Zhang, J.; Chu, G.; Yang, J.; Yu, P. Factors influencing tourists’ litter management behavior in mountainous tourism areas
in China. Waste Manag. 2018, 79, 273–286. [CrossRef] [PubMed]
Li, J.; Zuo, J.; Cai, H.; Zillante, G. Construction waste reduction behavior of contractor employees: An extended theory of planned
behavior model approach. J. Clean. Prod. 2018, 172, 1399–1408. [CrossRef]
Tonglet, M.; Phillips, P.S.; Read, A.D. Using the Theory of Planned Behaviour to investigate the determinants of recycling
behaviour: A case study from Brixworth, UK. Resour. Conserv. Recycl. 2004, 41, 191–214. [CrossRef]
Knussen, C.; Yule, F.; MacKenzie, J.; Wells, M. An analysis of intentions to recycle household waste: The roles of past behaviour,
perceived habit, and perceived lack of facilities. J. Environ. Psychol. 2004, 24, 237–246. [CrossRef]
Minnetti, G.; Ciana, A.; Baldini, C. Differential sorting of tyrosine kinases and phospotyrosine phosphatases acting on band 3
during vesiculation of human erythrocytes. Biochem. J. 2004, 377, 487–497.
Vicente, P.; Reis, E. Factors influencing households’ participation in recycling. Manag. Res. 2008, 26, 140–146. [CrossRef] [PubMed]
Knussen, C.; Yule, F. ‘I’m not in the habit of recycling’: The role of habitual behavior in the disposal of household waste. Environ.
Behav. 2008, 40, 683–702. [CrossRef]
Begum, A.; Ramaiah, M.; Khan, I.H.; Veena, K. Analysis of Heavy Metals Concentration in Soil and Litchens from Various
Localities of Hosur Road, Bangalore, India. E-J. Chem. 2009, 6, 13–22. [CrossRef]
Ioannou, T.; Zampetakis, L.A.; Lasaridi, K. Psychological determinants of household recycling intention in the context of the
theory of planned behaviour. Fresenius Environ. Bull. 2013, 22, 2035–2041.
Schwab, N.; Harton, H.C.; Cullum, J.G. The Effects of Emergent Norms and Attitudes on Recycling Behavior. Environ. Behav.
2014, 46, 403–422. [CrossRef]
McDonald, F. Developing an Integrated Conceptual Framework of Pro-Environmental Behavior in the Workplace through
Synthesis of the Current Literature. Adm. Sci. 2014, 4, 276–303. [CrossRef]
Park, J.; Ha, S. Understanding Consumer Recycling Behavior: Combining the Theory of Planned Behavior and the Norm
Activation Model. Fam. Consum. Sci. Res. J. 2014, 42, 278–291. [CrossRef]
Harland, P.; Staats, H.; Wilke, H.A.M. Situational and Personality Factors as Direct or Personal Norm Mediated Predictors
of Pro-environmental Behavior: Questions Derived from Norm-activation Theory. Basic Appl. Soc. Psych. 2007, 29, 323–334.
[CrossRef]
Klöckner, C. A comprehensive model of the psychology of environmental behaviour—A meta-analysis. Glob. Environ. Chang.
2013, 23, 1028–1038. [CrossRef]

Int. J. Environ. Res. Public Health 2021, 18, 9685

68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

83.
84.
85.
86.

87.

18 of 18

Wang, S.; Li, J.; Zhao, D. The impact of policy measures on consumer intention to adopt electric vehicles: Evidence from China.
Transp. Res. Part A: Policy Pract. 2017, 105, 14–26. [CrossRef]
Liu, X.; Wang, Z.; Li, W.; Li, G.; Zhang, Y. Mechanisms of public education influencing waste classification willingness of urban
residents. Resour. Conserv. Recycl. 2019, 149, 381–390. [CrossRef]
Nzeadibe, T.C.; Ajaero, C.K. Development Impact of Advocacy Initiatives in Solid Waste Management in Nigeria. Environ. Dev.
Sustain. 2011, 13, 163–177. [CrossRef]
Babaei, A.A.; Alavi, N.; Goudarzi, G.; Teymouri, P.; Ahmadi, K.; Rafiee, M. Household recycling knowledge, attitudes and
practices towards solid waste management. Resour. Conserv. Recycl. 2015, 102, 94–100. [CrossRef]
Wan, C.; Shen, G.Q.; Yu, A. Key determinants of willingness to support policy measures on recycling: A case study in Hong Kong.
Environ. Sci. Policy 2015, 54, 409–418. [CrossRef]
Grazhdani, D. Assessing the variables affecting on the rate of solid waste generation and recycling: An empirical analysis in
PrespaPark. Waste Manag. 2016, 48, 3–13. [CrossRef] [PubMed]
Stern, P.C.; Abel, T.; Guagnano, G.A.; Kalof, L. A value-belief-norm theory of support for social movements: The case of
environmentalism. Res. Hum. Ecol. 1999, 6, 81–97.
Ouda, A.M.; Cekirge, H.M.; Raza, S.A. An assessment of the potential contribution fromwaste-to-energy facilities to electricity
demand in Saudi Arabia. Energy Convers. Manag. 2013, 75, 402–406. [CrossRef]
KarimGhani, W.A.W.A.; Rusli, I.F.; Biak, D.R.A.; Idris, A. An application of the theory of planned behaviour to study the
influencing factors of participation in source separation of food waste. Waste Manag. 2013, 33, 1276–1281. [CrossRef]
Triandis, H.C. Values, attitudes, and interpersonal behavior. Neb. Symp. Motiv. 1980, 27, 195–259.
Onwezen, M.C.; Antonides, G.; Bartels, J. The Norm Activation Model: An exploration of the functions of anticipated pride and
guilt in pro-environmental behaviour. J. Econ. Psychol. 2013, 39, 141–153. [CrossRef]
Huffman, A.H.; Van Der Werff, B.R.; Henning, J.B.; Watrous-Rodriguez, K. When do recycling attitudes predict recycling? An
investigation of self-reported versus observed behavior. J. Environ. Psychol. 2014, 38, 262–270. [CrossRef]
Masud, M.M.; Al-Amin, A.Q.; Junsheng, H.; Ahmed, F.; Yahaya, S.R.; Akhtar, R.; Banna, H. Climate change issue and theory of
planned behaviour: Relationship by empirical evidence. J. Clean. Prod. 2016, 113, 613–623. [CrossRef]
Struk, M. Distance and incentives matter: The separation of recyclable municipal waste. Resour. Conserv. Recycl. 2017, 122,
155–162. [CrossRef]
Chaisamrej, R. The Integration of the Theory of Planned Behavior, Altruism, and Self-Construal: Implications for Designing
Recycling Campaigns in Individualistic and Collectivistic Societies. Ph.D. Thesis, University of Kentucky, Lexington, KY, USA,
2006; pp. 27–30.
Chu, Z.; Xi, B.; Song, Y.; Crampton, E. Taking out the trash: Household preferences over municipal solid waste collection in
Harbin, China. Habitat Int. 2013, 40, 194–200. [CrossRef]
Ajzen, I. The theory of planned behaviour: Reactions and reflections. Psychol. Health 2011, 26, 37–41. [CrossRef] [PubMed]
Tonglet, M. Consumer misbehavior: An exploratory study of shoplifting. J. Consum. Behav. 2002, 1, 336–354. [CrossRef]
Daniel, B.K.; Klinger, K.; Johnston, L.; Pronio, N.; Zombro, D.J.; Snavely, J. Handbook of Research on Methods and Techniques for
Studying Virtual Communities: Paradigms and Phenomena. Handb. Res. Methods Tech. Stud. Virtual Communities Paradig. Phenom.
I. 2011, 17, 1–7.
Davies, J.; Foxall, G.R.; Pallister, J. Beyond the Intention–Behaviour Mythology. Mark. Theory 2002, 2, 29–113. [CrossRef]

