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Abstract: While the total amount of municipal solid waste (MSW) in Dammam city was about
13 million tons in 2013, it is expected to reach about 18.4 million tons in 2025. Although the main
problem in Dammam city is an increase in solid waste production without any formal treatment
except landfilling, the lack of waste segregation greatly affects the residents’ handling practices
of solid waste due to incorrect disposing practices. The objective of this study explored the
possibility of Dammam residents’ participation in sorting and recycling to improve MSW handling
and to measure the influence of psychological factors which affecting residents’ willingness to
participate in waste handling regarding socioeconomic levels and moderating effects. This study
also examined various respondents’ perspectives on sorting and recycling sustainable waste
and the handling of waste generation. This study covered most Dammam communities, with a
gender distribution of 56% males and 44% females and the monthly income ranging from SR700
to SR12,000. The descriptive analysis showed that of the 450 participants, 170 (37.8%) were in the
middle-income levels, 199 (44.2%) were in the high-income levels and 81 (18%) were in the low-
income levels. The moderating effect of income was observed between attitude and willingness
to sort and recycle waste in the low-income levels and high-income levels groups. Additionally,
an association was found between market incentives and willingness to sort and recycle waste
in the low-income levels and high-income levels groups. The gender status of the participants
had a moderating effect on the relationship between market incentives and willingness to sort
and recycle waste in males and females. Additionally, the moderating effect of social influence on
households’ willingness to sort and recycle waste was moderated by gender in males and females.

Keywords: socio-psychological factors; sorting and recycling willingness; moderating effect; Dammam

1. Introduction

Municipal solid wastes (MSWs) are generated from several sources in Saudi Arabia,
with more than 80% concentrated in different urban areas. The waste generation is concen-
trated in the three largest cities in Saudi Arabia (Riyadh, Jeddah and Dammam), each with
different physical characteristics. Many countries have moved from waste landfilling to
energy recovery, using it as a fuel because it is economically important [1]. Therefore, the
Saudi Arabian government has channeled its direction towards minimizing solid waste
disposal in landfilling by using waste management characterized by sorting and recy-
cling [2–4]. In Dammam city, the government faces a big strain due to rapid increases in
population growth, necessitating increases in municipal solid wastes. The total amount of
municipal waste produced in 2005 was estimated to be 10.4 million tons as municipal waste
estimated production (MEP, 2005) and about 13 million tons in 2013 [5]. The amount of
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waste was 1093 million tons/per capita/per year, and it is expected to reach about 18.4 mil-
lion tons in 2025 [6,7]. Additionally, in Dammam city, the only active informal sector is
derived from waste sorting and recycling materials such as metals, papers and plastic from
different sources, which is highly economically useful; the recycling rate ranged from 10.5%
to 15.5% [7]. Consequently, sustainable waste handling, including sorting and recycling
activities among residents, was suggested. Thus, socio-psychological and external vari-
ables can be used to understand solid waste management behavior instead of landfilling in
Abqaiq city [8–11].

A strong commitment and unflinching public support by the government is necessary
to achieve the successful implementation of a sustainable waste management strategy in
Saudi Arabia. This can be achieved by ensuring strong legislation, creating awareness,
providing financial support, introducing modern technologies and encouraging residents’
participation in waste sorting and recycling, which will significantly help transform Saudi
Arabia into a “green” country [7]. Solid waste management primarily aims to eliminate or
minimize the negative impacts of waste materials on human health and the environment to
encourage economic development and create a better quality of life [12,13]. These aims can
be achieved through internal incentives, such as socio-psychological factors, and should
be considered an effective means to increase long-term participation in waste sorting and
recycling to create proper awareness among the people and enhance their actions for
successful waste segregation and recycling goals, as well as to increase positive changes
in people’s attitudes and behaviors, depending on differences in the socio-psychological
backgrounds of the individual, which influence their decisions on whether to participate in
waste sorting and recycling activities [14–16]. Therefore, much effort is required to motivate
and enlighten people to understand and appreciate the importance of responsible and
sustainable waste management practices and to manage their wastes sustainably by sorting
waste at its source and recycling it [17,18]. Previous studies on household solid waste
recycling primarily focused on three aspects of recycling: determinants of waste recycling
behaviors, 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 behaviors such as attitude, awareness and perceived controls, which were
reported to significantly affect residents’ willingness to participate in waste sorting and
recycling [19,20].

The research questions examined in our study which aim to assist in finding a solution
to the problems related to solid waste handling and better participation of the population
are the following:

1. What are the effects of psychological factors on residents’ willingness to participate in
sustainable waste handling in Dammam city?

2. What are the factors that significantly predict the willingness to handle sustainable
waste at different income levels in Dammam city?

3. What are the appropriate moderating factors on residents’ willingness to participate
in sustainable handling practices in Dammam city?

4. Do gender and income levels have moderating effects on residents’ willingness to
participate in sustainable waste handling in Dammam city?

2. Literature Review

Solid waste management is the process of waste collection and treatment of solid
waste; its main objective is either eliminating or minimizing the negative impacts of waste
materials on human health and the environment to encourage economic development
and create a superior quality of life [7]. Saudi Arabia has experienced a rapidly growing
population and increased urbanization and industrialization that has led to a high gen-
eration of solid waste and, of course, challenges in managing solid waste. This problem
has become alarming, especially in cities such as Dammam city, in which landfilling is the
primary method of solid waste management [7]. Moreover, the rapid population growth in
Dammam has led to increasing solid waste generation. The literature on household solid
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waste recycling has focused mainly on three aspects of recycling: [1] the waste recycling
behavior determinants, [2] the efficiency of waste recycling schemes and [3] the partner-
ships between formal and informal recycling sectors, with most focusing on the effects of
psychological (internal) factors on recycling behavior [7,18].

This study proposed a model of a conceptual framework representing the relationship
between internal/psychological factors (attitude, awareness and perceived behavioral
control), external factors (social influence, market incentives and government facilitators)
and residents’ sustainable waste handling practices (waste sorting and recycling).

Figure 1 illustrates these relationships between psychological, external factors and
sustainable waste handling practices.
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Figure 1. Conceptual framework of the study.

From the conceptual framework, this study focuses on the self-reported residents’
sustainable waste handling practices. The findings from previous studies on the socio-
psychological determinants of household environmental behavior are the basis for the
present study. Studies on waste management behavior, and more specifically waste separa-
tion and recycling behavior, formed the basis of this study [21–24]. This study focused on
the following variables: attitude, perceived behavioral control, awareness, social influence,
market incentives, government facilitators (as independent variables), willingness/intention
(as independent variables), income level and gender (as moderating variables).

Determinants of waste recycling behaviors include internal factors, such as attitudes,
awareness and perceived control, which were reported to affect residents’ willingness to
significantly participate in waste sorting and recycling [25,26]. While few studies have
investigated the effect of external factors in influencing recycling behavior, a limited amount
of studies have investigated the combined effects of internal (psychological) and external
factors on residents’ waste sorting and recycling practices in a single mode [11].

3. Problem Statement

The main problem in Dammam city is that solid waste segregation is voluntary for
residents and lacks guidelines or regulations; thus, a lack of waste segregation greatly
affects the residents’ handling practices of solid waste as they incorrectly dispose of it. Thus,
solid waste handling by the residents of Dammam city remains in its infancy, although
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sorting and recycling are gaining increased attention [27,28]. Although the degree or
level of residents’ waste sorting and recycling practices have not been investigated in
Dammam city, and the residents do not generally participate in sustainable waste handling
because the authorities of Saudi Arabia have not established an applicable program of
waste handling [8,9], they might be ready to participate in waste handling for useful
purposes such as sustainable waste handling instead of merely disposing of waste [10,11].
Therefore, we proposed this study in order to enhance the understanding of the socio-
psychological and external predictors of residents’ willingness to participate in waste
sorting and recycling and to also help the authorities in developing policies to support the
promotion of waste sorting and recycling.

4. Scope of the Study

This study focused on exploring the level of residents’ waste sorting and recycling
practices because it has not been investigated or understood in Dammam city; additionally,
the socio-psychological and external factors regarding waste sorting of the residents of
Dammam city are unclear. One can predict residents’ sustainable waste handling prac-
tices, such as sorting and recycling, by considering existing studies which predict waste
management behavior in other countries [8,9]. Not only this, but this study also focused
on the moderating effect of demographic factors, such as gender and income levels, on
residents’ willingness to participate in sustainable handling practices in Dammam city.
The results of this study would help the authorities to develop policies to support the
promotion of waste sorting and recycling as well as helping to enhance the understanding
of the socio-psychological and external predictors of residents’ willingness to participate in
waste sorting and recycling.

In Dammam city, the solid waste generation is 1,093,000 tons per year according to a
population of 603,000, and the most prevalent percentage of solid waste in Saudi Arabia is
plastic waste. Nearly 15–20% of total plastic waste production is recycled by sorting, while
plastic waste disposal in landfills creates environmental and operational burdens in the
landfill, attributed to a slow degradation process. Here, the pyrolysis process can be used
to treat plastic waste materials and generate power, such as fuel oil, and valuable products,
such as coal [29,30].

5. Methodology

This section describes the research design and adopts a quantitative method based on
the objectives and research questions using a questionnaire survey in Dammam.

5.1. Study Area

Dammam is the capital of the Eastern Province of Saudi Arabia. This city contains
the judicial and administrative bodies and many government departments in the Eastern
province. Dammam is the sixth largest city in Saudi Arabia, after Riyadh, Jeddah, Mecca,
Medina and Taif, making it the Eastern Province’s largest city in the country. In 2012,
the population of the Dammam metropolitan area was estimated at 4,140,000, whereas
Dammam city has a population of more than 1.7 million, with a growth rate of 12% per
year. This growth rate is seen as the fastest not only in Saudi Arabia but also among the
Gulf Cooperation Council. Greater Dammam emerged as the fourth largest area in both
population and size in the Gulf Cooperation Council (GCC) in 2016 [31–33].

The major method for waste disposal in Dammam is landfilling and combustion,
with little waste being converted for compost. However, the dominant practices for waste
disposal are unsustainable as they pose serious dangers to the environment. The improper
waste disposal without proper treatment can cause dangers such as pollution of ground
and surface waters [34–36].
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5.2. Study Survey

The target survey concentrated on the population area of Dammam city, including
all residents. The accessible population comprises residents from different income groups
of the city. The number of households in the Dammam metropolitan area is estimated at
331,000, distributed in 75 neighborhoods in the East, Middle and West districts, comprising
mostly independent villas and low-rise residential buildings [33]. Figure 2 shows the distri-
bution of different districts in different regions (East, Middle and West) in Dammam city.

Figure 2. Distribution of different districts in Dammam city by neighborhood. Source: Imam
Abdulrahman Bin Faisal University, College of Arts and Department of Geography.

5.3. Questionnaire Survey

The questionnaire survey was divided into three sections.

5.3.1. Section 1: Demographic Questions

This section included district and area of Dammam, which included residence, gender,
age, marital status, monthly household income level, household size, educational level
and respondent occupation [37]. Figure 3 shows the distribution of the different district
income levels (high, middle and low levels) in different regions (East, Middle and West) in
Dammam city.

5.3.2. Section 2: Attitudes, Awareness, Perceived Behavioral Control and
Willingness/Intention
Attitudes

This included statements of waste sorting and recycling to examine the importance
of waste sorting by contacting residents of Dammam whose household wastes have been
sorted and recycled, to ascertain whether they were interested in waste sorting or con-
sidered waste sorting sensible and rewarding and whether they thought waste sorting
conserved energy [38].

Awareness

This significantly predicts a person’s willingness to participate in waste sorting and
recycling to ascertain whether he/she perceived that the outcome of waste recycling would
be useful to his/her environment. This section includes statements regarding waste sorting
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and recycling, along with questions about the impacts of waste sorting to prevent odor
induced by waste accumulation; thus, it is important to reduce waste disposal and the raw
materials’ cost, thereby decreasing the health risks of waste [39].

Figure 3. Map of income distribution by neighborhood in the districts. Source: Imam Abdulrahman
Bin Faisal University, College of Arts and Department of Geography.

Perceived Behavioral Control

This includes statements regarding the integration of waste sorting and recycling,
household intentions to participate regularly in collection services, satisfaction and partici-
pation in waste sorting by sharing with local authorities, making more efforts in household
waste sorting through public participation in the sorting process, making recycling more
efficient, feeling that household waste sorting was good, intending to apply the environ-
mental program to sort the waste from the source in Dammam and intending to sort
household waste as much as possible every day [40].

5.3.3. Section 3: Social Influence, Market Incentives, Government Facilitators, Age and
Income Levels
Social Influence

Social influence is related to listening to the advice of family members, neighbors
and friends about waste recycling. Statements included whether they would listen to
family, friends, neighbors; the role of government support and participation in innovative
programs; sharing in advice regarding household waste handling if possible; supporting
governments to help implement waste handling, etc.

Market Incentives

Market incentives include supporting the government in performing waste recycling
and sorting. Statements include satisfaction with incentives, whether these incentives
improved the relationship with waste collectors, economic benefits and environmental
regulations, among others [41].

Governmental Facilitators

The support of the waste handling services by the government is important to improve
waste recycling and sorting. Statements include those concerning penalties, the provision
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of waste handling training programs, environmental legislation and whether government
support would increase the participation of residents in waste handling, among others [41].

Gender

The results of studies examining the impact of gender on environmental behaviors
have been mixed. Some previous studies have reported no relationship between gender
and environmentally friendly behaviors (EFBs) [42–44].

Conversely, some recent studies have found that women usually participate in pro-
grams related to the environment more than men. Han and Hansen (2012) found that
females showed a higher willingness to perform pro-environmental behaviors (PEBs) and
felt that a lack of participation in environmental programs would negatively impact them,
the environment and society considerably more than it would males [45].

One interesting perspective is that of Fisher et al. (2012), which revealed that most
research that reported women with stronger PEBs was conducted after 2010. They argued
that recently the culture had been shifting towards women participating in EFBs more than
men, which could be because of the mixed results and the absence of studies in countries
in the Arabian Gulf, such as Saudi Arabia. Additional studies are required to further
confirm the role of gender in influencing PEBs, particularly waste sorting and recycling
practices. This study included gender as a moderating variable to determine its effect on
the associations between the predictor variables and residents’ willingness to participate in
waste sorting and recycling [46].

Income Level

A handful of studies have examined the impact of income on PEBs. Fisher et al. (2012)
reviewed 23 studies that included income in determining its relationship with various EFBs.
Their findings showed that of the 23 studies, no significant differences were observed be-
tween different income groups based on their intention to participate in EFBs. Three studies
established that higher incomes were associated with EFBs, and two studies established
that lower incomes were more associated with these behaviors [46].

This study focused on self-reports of residents’ sustainable waste handling practices
and considered the findings from previous studies on the socio-psychological determi-
nants of household environmental behaviors. Studies on waste management behaviors,
and more specifically waste separation and recycling behaviors, were foundational to
this study [47–49]. This study considered the following variables: attitudes, perceived be-
havioral controls, awareness, social influence, market incentives, government facilitators
(as independent variables), willingness/intention (as the independent variables), income
level and gender (as the moderating variables).

5.3.4. Moderating Analysis

Moderators are variables that identify the conditions under which a given independent
variable (predictor) is associated with a dependent variable (outcome). Similarly, the
moderators indicate when a predictor and outcome are related. Moderation explains an
interaction effect in which the inclusion of a moderator alters the magnitude or direction of
the association between the predictor and the outcome. Figure 4 explains the interaction
effect of the moderator on the independent variables (moderating effect).
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A moderation effect can appear in different forms, as follows:

â Enhancing, where increasing the moderator would increase the effect of the predictor
on the outcome;

â Buffering, where increasing the moderator would decrease the effect of the predictor
on the outcome; or

â Antagonistic, where increasing the moderator reverses the effect of the predictor on
the outcome [50].

New models were developed for each moderator to test the moderating effect of these
moderator variables after the independent moderator was introduced in this model. The
R2 (variance) of the model increased to 64, and the model fitted the indices. Conventionally,
relative χ2 should be <5, while the adjusted goodness fit index (AGFI), goodness fit index
(GFI), comparative fit index (CFI), Bentler–Bonett normed fit index (NFI), incremental
fit index (IFI) and Tucker–Lewis index (TLI) must be >0.9 [17], and Root Mean Square
Residual (RMR) and Root Mean Square Error of Approximation (RMSEA) should be
<0.08 [51]. A model is said to be fit when it meets any three or four of the fit indices [52].
Thus, based on this, the structural model for testing the moderating effect in this study
fits the data.

This study used a multigroup analysis technique to perform the moderating analysis.
Samah (2016) reported that two steps could be followed to perform a moderating test: (1) de-
termining the presence of the moderator on the overall model and then (2) determining the
effect of the moderator on the individual paths in the structural model [53].

To determine the effect of the moderator, income level and gender on the overall model,
the unconstrained model (variant-group model) was compared with the measurement
residual model (invariant-group model) based on their goodness-of-fit indices, as Samah
(2016) recommended. If the unconstrained model has a smaller Chi-square and degree of
freedom compared with the residual measurement model, then the unconstrained model
outperforms the residual measurement model, implying that there is a moderating effect
on the overall model [53].

6. Results and Discussion
6.1. Perspectives on the Willingness to Engage in Sustainable Waste Handling Practices

This section specifically discusses the perspectives of households regarding sus-
tainable solid waste handling of residents for recycling practices in distinct aspects. The
following subsections show the descriptive discussions of the results obtained and the
analytical discussions.

Demographic Characteristics

The description of the socioeconomic variables of the respondents included their
gender, age, marital status, level of education, employment status, household size and
household income. Hence, Table 1 summarizes these demographic variables.

From Table 1, the economic profile of the respondents covered most Dammam commu-
nities, with gender distribution of 56% males and 44% females. The age group ranged from
18 to 68, and the marital status distribution was 54.7% married, 44.7% single, 0.44% divorced
and 0.22% widower. The employment distribution was 54.2% government employees,
16.9% private employees, 23.3% unemployed, 2.22% self-employed, 2.9% housewives and
0.44% pensioners. Finally, the household monthly income ranged from SR700 to SR12,000,
distributed as 21.1% below SR1000, 38.9% (SR1000–SR5000) and 40% exceeding SR5000.

6.2. Levels of Variables of the Study in Sorting and Recycling

This assesses the levels of residents’ attitudes, awareness, perceived control, willing-
ness and external factors (social influence, market incentives and government facilitators)
concerning sustainable solid waste handling (sorting and recycling) in Dammam city. The
respondents’ responses to all the variables were categorized into three levels. The criterion
used in setting up the cut-off points for the categories was based on the score range. Here,
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the respondents’ level for each variable was categorized into high, moderate and low levels.
Frequencies, percentages, means and standard deviations were also provided for each
variable. Table 2 summarizes the participants’ levels for the study variables.

Table 1. Socioeconomic profile of the respondents (n = 450).

Variable Frequency Percentage Min. Max.

Gender:

Male 252 56

Female 198 44

Age Group: 18 68

18–29 129 28.7

30–39 71 15.8

40–49 209 46.4

50–59 33 7.30

60 above 8 1.80

Marital Status:

Married 246 54.7

Single 201 44.7

Divorced 2 0.44

Other 1 0.22

Educational Level:

Primary 2 0.44

Secondary 15 3.33

Diploma - -

College degree 336 74.7

MSc./PhD. 97 21.5

Employment:

Govt.-Employed 244 54.2

Private-Employed 76 16.9

Self-Employed 10 2.22

Unemployed 105 23.3

Housewife 13 2.90

Pensioner 2 0.44

Household Size: 2 16

1–5 Persons 238 52.9

6–10 Persons 195 43.3

11–15 Persons 17 3.80

16 and Above - -

Household Monthly Income: SR700 SR12,000

Less than SR1000 95 21.1

SR1000–SR5000 180 40

More than SR5000 175 38.9
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Table 2. Summarizing the participants’ levels for the study variables.

Variable

Levels/Frequency (N) and Percentage (%)

Low Middle High

(N) (%) (N) (%) (N) (%)

ATT (S) 42 9.33 151 33.6 257 57.1
ATT (R) 40 8.9 162 36 248 55.1

AWNS (S) 41 9.11 198 44.0 211 46.9
AWNS (R) 37 8.22 201 44.7 212 47.1

PBC (S) 131 29.1 215 47.8 104 23.1
PBC (R) 120 26.7 223 49.6 107 23.8
WILL (S) 76 16.9 122 27.1 252 56
WILL (R) 69 15.3 133 29.6 248 55.1

MI 81 18.0 170 37.8 199 44.2
SI 99 22 121 26.9 230 51.1
GF 84 18.7 107 23.7 259 57.6

Note: ATT = Attitude; AWNS = Awareness; PBC = Perceived behavioral control; WILL = Willingness; MI = Market
incentive; SI = Social influence; G = Government facilitators; (S) = Sorting; and (R) = Recycling.

Table 2 shows that 40 respondents (8.9%) were in the low levels, 162 (36%) were in the
middle levels and 248 (55.1%) were in the high levels of attitude towards waste recycling.
This revealed that a high percentage of participants (57.1%) and (55.1%) claimed having
a high positive attitude towards waste sorting and recycling, respectively. Additionally,
41 participants representing (9.11%) were in the low levels, 198 (44%) were in the moderate
levels and 211 (46.9%) were in the high levels of awareness towards waste sorting. Addi-
tionally, 37 respondents (8.22%) were in the low levels, 201 (44.7%) were in the moderate
levels and 212 (47.1%) were in the high levels of awareness towards waste recycling. Fur-
ther, 131 participants (29.1%) were in the low levels, 215 (47.8%) were in the middle levels
and 104 (23.1%) were in the high levels of perceived behavioral control towards waste
sorting. Similarly, 120 participants (26.7%) were in the low levels, 223 (49.6%) in the middle
levels and 107 (23.8%) in the high levels of perceived behavioral control towards waste
recycling. The descriptive analysis of the study revealed that of 450 participants, 76 (16.9%)
were in the low levels, 122 (27.1%) in the middle levels and 252 (56%) in the high levels of
willingness to participate in waste sorting, while 69 households (15.3%) were in the low
levels, 133 (29.6%) in the middle levels and 248 (55.1%) in the high levels of willingness to
participate in waste recycling. This result suggests that a high percentage of households
were willing to participate in waste sorting and recycling.

The descriptive analysis of the research indicated that of 450 participants, 170 house-
holds representing (37.8%) were in the middle levels, 199 (44.2%) in the high levels and
81 (18%) in the low levels. This showed that a high percentage of households felt that
market incentives influenced their willingness to participate in waste sorting and recycling.
The descriptive analysis showed that of the 450 households, 99 participants (22%) were
in the low levels, 121 (26.9%) in the middle levels and 230 (51.1%) in the high level. This
indicates that most participants (57.1%) were in the high level of the social influence cat-
egory. This suggests that respondents thought that the important people around them
had high expectations for them to engage in waste sorting and recycling. Additionally,
84 participants (18.7%) were in the low levels, 107 (23.7%) in the middle levels and 259
(57.6%) in the high levels. This shows that a high percentage of the participants (57.6%)
scored high regarding government facilitators, indicating that government commitment
to providing adequate facilities would greatly influence their willingness to participate in
waste sorting and recycling.

6.3. Analysis of the Moderating Effects of Income and Gender

The moderating effect aimed to examine the moderating effect of demographic factors
(gender and income level) on residents’ willingness to participate in sustainable waste
handling practices in Dammam city. A moderator is a variable that alters the relationship
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between the predictor variable(s) and an outcome variable. This study used two demo-
graphic variables (income level and gender) as the moderators to test their moderating
effect on the causal relationship among all the independent variables and households’
willingness to sort and recycle waste in Dammam city. For this study, household income
measures the income of household heads: salary per month, average monthly income,
retirement income and income from investments and other businesses. The variable was
split into two groups (high income and low income), whereas gender refers to the variations
between males and females.

This study used a multigroup analysis technique to perform the moderating analysis.
Samah (2016) reported that two steps are followed to perform a moderating test: (1) deter-
mining the presence of the moderator on the overall model and (2) determining the impact
of the moderator on the individual paths in the structural model [53].

To determine the effect of the moderator, income level, and gender on the overall
model, the unconstrained model (variant-group model) was compared with the measure-
ment residual model (invariant-group model) based on their goodness-of-fit indices, as
recommended by Samah (2016). If the unconstrained model has a smaller Chi-square and
degree of freedom compared with the measurement residual model, then the unconstrained
model outperforms the residual measurement model, implying a moderating effect on the
overall model [53].

The comparison of the two models for the two moderators was performed as follows:

â For Income Level:

Unconstrained model: χ2 (CMIN) = 1878.439, df = 875, p = 0.000
Measurement of residuals model: χ2 (CMIN) = 2245.700, df = 958, p = 0.000
∆χ2 (CMIN) = (2245.700–1878.439); ∆df = (958–875); p = 0.000
∆χ2 (CMIN) = 367.261 ∆df = 83; p = 0.000

â For Gender:

Unconstrained model: χ2 (CMIN) = 1887.523, df = 812, p = 0.000
Measurement of residuals model: χ2 (CMIN) = 2292.800, df = 965, p = 0.000
∆χ2 (CMIN) = (2292.800–1887.523); ∆df = (965–812); p = 0.000
∆χ2 (CMIN) = 405.277 ∆df = 153; p = 0.000

Considering the above results, the measurement of the residual Chi-square exceeded
the unconstrained Chi-square for both income level and gender moderators. Therefore,
we concluded that income and gender had a moderating influence on the model. Having
found that the gender and income levels of the households had a moderating influence
on the overall model, testing their moderating effects on the individual paths followed.
This was performed using different decision criteria. This study adopted the criterion
suggested by Hair et al. (2010), which was based on the value of the standardized path
coefficient (Beta) from the Analysis of a Moment Structures AMOS text output. As per
Hair [54], the association between independent and dependent variables is moderated by
a moderator if:

â Beta (β) for Group 1 is significant, while for Group 2 it is non-significant; or,
â Beta (β) for both groups (Groups 1 and 2) are significant. Nevertheless, one is positive

and the other is negative.

After running the multigroup analysis built upon the above-stated criteria for both
moderators, income level and gender, the result of the moderating tests shows that of the
six paths, three were moderated by income level, whereas two were moderated by gender.
Those moderated by income level comprised attitude—willingness to sort and recycle (low
income (β = 0.3497, p = 0.000) and high income (β = −0.1044, p = 0.363)), market incentive—
willingness to sort and recycle (low income (β = 0.0439, p = 0.01425) and high income
(β = 0.2583, p = 0.0766)) and government facilitators—willingness to sort and recycle (low
income (β = 0.0451, p = 0.4762) and high income (β = 0.4634, p = 0.0012)). The other three
paths: awareness—willingness to sort and recycle (low income (β = 0.00593, p = 0.0718)
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and high income (β = 0.0731, p = 0.2456)), perceived behavioral control—willingness to sort
and recycle (low income (β = 0.0267, p = 0.244) and high income (β = 0.0189, p = 0.1521))
and social influence—willingness to sort and recycle (low income (β = 0.0973, p = 0.000) and
high income (β = 0.4387, p = 0.0187)), were not moderated by household income (Table 3).

Table 3. Results of moderation test of income level on the relationship between predictors and willingness to sort and recycle.

Construct Observations in
Each Group

Unstandardized Regression
Weight Estimate (B)

Standardized Regression
Weight Estimate (β) p-Value

Attitude towards sorting and recycling

Low income 95 0.6104 0.3497 0.000 **

High income 175 −0.0905 −0.1044 0.3638

Awareness of sorting and recycling

Low income 95 0.01484 0.00593 0.0718

High income 175 0.08207 0.073017 0.2456

Perceived behavioral control regarding sorting and recycling

Low income 95 0.02672 0.0267 0.2440

High income 175 0.0152 0.0189 0.1521

Market incentive regarding sorting and recycling

Low income 95 0.0439 0.0439 0.0143

High income 175 0.254 0.2583 0.0766

Social influence on sorting and recycling

Low income 95 0.1543 0.0973 0.000 **

High income 175 0.3478 0.4387 0.0187 *

Government facilitators regarding sorting and recycling

Low income 95 0.0386 0.0451 0.2600

High income 175 0.0012 0.4634 0.0012

* Moderating is significant at the 0.05 level; ** Moderating is significant at the 0.01 level.

The regression paths moderated by gender included market incentive—willingness to
sort and recycle (male (β = 0.084, p = 0.028) and female (β = 0.418, p = 0.129)) and social
influence—willingness to sort and recycle (male (β = −0.178, p = 0.000) and female (β = 0.708,
p = 0.041)). The other four paths not moderated by gender were attitude—willingness to
sort and recycle (male (β = 0.689, p = 0.341) and female (β = 0.193, p = 0.606)), awareness—
willingness to sort and recycle (low income (β = 0.031, p = 0.481) and female (β = 0.120,
p = 0.508)), perceived behavioral control—willingness to sort and recycle (male (β = 0.028,
p = 0.412) and female (β = 0.185, p = 0.261)) and government facilitators—willingness to sort
and recycle (male (β = 0.086, p = 0.048) and female (β = 0.778, p = 0.003)) (Table 4).

For testing the moderating effect of income level on individual paths, the following
hypotheses were posited and tested.

6.3.1. Income Levels

From the moderating analysis results in Table 3 above, a moderating effect of income
was observed between attitude and willingness to sort and recycle waste (low income
(β = 0.3497, p = 0.000) and high income (β = −0.1044, p = 0.3638)). Thus, this association
was supported. Additionally, the income level did not moderate the association between
awareness and households’ willingness to sort and recycle waste (low income (β = 000593,
p = 0.0718) and high income (β = 0.07301, p = 0.2456)). Therefore, this association was not
supported. The regression path between perceived behavioral control and willingness
to sort and recycle waste was not moderated by income level (low income (β = 0.0267,
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p = 0.244) and high income (β = 0.0189, p = 0.1521)). Therefore, this association was not
supported. The income status of the households had a moderating effect on the relation-
ship between market incentives and willingness to sort and recycle waste (low income
(β = 0.0439, p = 0.01425) and high income (β = 0.2583, p = 0.0766)). Therefore, this associa-
tion was supported. The effect of social influence on households’ willingness to sort and
recycle waste was not moderated by income level (low income (β = 0.0973, p = 0.000) and
high income (β = 0.4387, p = 0.0187)). Thus, this association was not supported.

Table 4. Results of moderation test of gender on the relationship between predictors and willingness to sort and recycle.

Constructs Observations in
Each Group

Unstandardized Regression
Weight Estimate (B)

Standardized Regression
Weight Estimate (β) p-Value

Attitude towards sorting and recycling

Male 252 1.019 0.689 0.341

Female 198 0.160 0.193 0.606

Awareness of sorting and recycling

Male 252 0.014 0.031 0.481

Female 198 0.127 0.120 0.508

Perceived behavioral control regarding sorting and recycling

Male 252 0.025 0.028 0.412

Female 198 0.168 0.185 0.261

Market incentive regarding sorting and recycling

Male 252 0.127 0.084 0.028 *

Female 198 0.406 0.418 0.129

Social influence on sorting and recycling

Male 252 −0.250 −0.178 0.000 **

Female 198 0.577 0.708 0.041 *

Government facilitators regarding sorting and recycling

Male 252 0.089 0.086 0.048 *

Female 198 0.499 0.778 0.003 *

* Moderating is significant at the 0.05 level; ** Moderating is significant at the 0.01 level.

The regression path between government facilitators and willingness to sort and
recycle waste was moderated by income (low income (β = 0.0451, p = 0.4762) and high
income (β = 0.4634, p = 0.0012)). Therefore, this association was supported.

6.3.2. Gender

Similarly, for testing the moderating effect of gender on individual paths, the mod-
erating analysis results in Table 4 above show that a moderating effect of gender was
unobserved on the association between attitude and willingness to sort and recycle waste
(male (β = 0.689, p = 0.341) and female (β = 0.198, p = 0.606)). Thus, this association was
not supported.

Additionally, gender did not moderate the association between awareness and house-
holds’ willingness to sort and recycle waste (male (β = 0.031, p = 0.481) and female (β = 0.120,
p = 0.508)). Therefore, this association was not supported. Additionally, a moderating effect
was unobserved between perceived behavioral control and willingness to sort and recycle
waste, which was not moderated by gender (male (β = 0.028, p = 0.412) and female (β = 0.185,
p = 0.261)). Therefore, this association was not supported. Based on the moderating effect,
the gender status of the respondents had a moderating effect on the relationship between
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market incentives and willingness to sort and recycle waste (male (β = 0.084, p = 0.028) and
female (β = 0.418, p = 0.129)). Therefore, this association was supported.

The result of the structural model for moderation analysis in Table 4 above shows
that the effect of social influence on households’ willingness to sort and recycle waste
was moderated by gender (male (β = −0.178, p = 0.000) and female (β = 0.708, p = 0.041)).
Thus, this association was supported. Additionally, the results of the moderating analysis
in Table 4 above indicate that the regression path between government facilitators and
willingness to sort and recycle waste was not moderated by gender (male (β = 0.086,
p = 0.048) and female (β = 0.778, p = 0.003)). Therefore, this association was not supported.

This study primarily examined the moderating effect of demographic factors (gender
and income level) on residents’ willingness to participate in sustainable waste handling
practices in Dammam city. The income moderation result shows that the causal relation-
ships between attitude, market incentive, government facilitators and willingness to sort
and recycle were moderated by the income level of the households. This means that
when the income level of a household increases, the causal relationship between attitude–
willingness and market incentive–willingness tends to diminish. That is to say, high-income
households may have low willingness towards waste sorting and recycling, especially
when recycling facilities and local collections are unavailable. Conversely, low-income
households’ attitudes may influence their willingness to sort and recycle regardless of
recycling facilities’ availability. This finding supported the t-test results in objective two.
Similarly, the moderating result shows that the causal relationship between government
facilitators and willingness to sort and recycle waste was positive and significant for high-
income households; however, the same relationship was positive but not significant for
low-income households. This suggests that households in the high-income group are moti-
vated by the availability of recycling facilities, which is directly linked to their perceived
control. Conversely, households in the low-income group are more concerned about the
financial benefits of recycling rather than the recycling facilities. Their low-income status
may influence their recycling intention, as indicated in their market incentive, which was
significant for low-income but not significant for high-income households. This agrees with
Fisher et al. (2012), MacCoun (1998) and Straughan et al. (1999) [46,55,56], in contrast to
Arminda and Raposo (2009) and Meyer and Liebe (2010), who reported that higher-income
consumers were more likely to perform EFBs [57,58].

Nevertheless, the households’ income status did not moderate the relationships be-
tween social influence, awareness, perceived behavioral control and willingness to sort
and recycle. The relationship between perceived behavioral control and willingness to
sort and recycle was not moderated by the income status of the households (low income
(β = 0.021, p = 0.411) and high income (β = 0.0155, p = 0.252)). One possible explanation is
that when households perceived that they had a higher level of control over waste sorting
and recycling activities, they were motivated to engage in recycling regardless of their
income status. Additionally, the result for gender moderation analysis indicates multigroup
effects between males and females. It shows that the regression path of market incentive to
willingness to sort and recycle was significant for males but insignificant for females (male
(β = 0.084, p = 0.418) and females (β = 0.028, p = 0.129)). Similarly, the results revealed that
the path coefficient of social influence to willingness to sort and recycle was moderated
by gender. The multigroup moderating result for gender shows that social influence had
a more significant effect on willingness to sort and recycle in women than men (male
(β = −0.178, p = 0.000) and female (β = 0.708, p = 0.041)). Although previous studies have
reported that gender was not a significant determinant for willingness to recycle, as Gamba
and Oskamp (1994) and Botetzagias, Dima and Malesios (2015) posited, the findings of this
study demonstrated that the effect of market incentive and social influence on willingness
to sort and recycle waste varies between males and females [45,59].
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7. Conclusions

This study focused on exploring the degree or level of residents’ waste sorting and
recycling practices because this has not previously been investigated in Dammam city,
and the only active informal sector is derived from waste sorting and recycling, such as
metals, papers and plastic from different sources, which is highly economically useful; the
rate of recycling was in the range of 10.5–15.5%. The target survey concentrated on the
population area of Dammam city, including all residents. The households in the Dammam
metropolitan area were estimated at 331,000, distributed in 75 neighborhoods in the East,
Middle and West districts. Additionally, the profile of the respondents in the various
Dammam communities had a gender distribution of 56% males and 44% females and the
income distribution levels were 21.1% below SR1000, 38.9% between SR1000 and SR5000
and 40% exceeding SR5000.

The scientific benefit of this study is that solid waste management should focus on
problems related to the accumulation of solid wastes, which many governments and
residential communities may be facing. The benefit and scientific value of the research is
that it works to solve the problems arising from the production of solid waste, especially
landfilling, which is without any benefit and not profitable, by examining a suitable
treatment commensurate with of population increases. Thus, we concentrated in this study
on strengthening the psychological awareness of the residents of Dammam.

The descriptive analysis results indicated that of 450 participants, 170 households
(representing 37.8%) were in the middle-income levels, 199 (44.2%) in the high-income lev-
els and 81 (18%) in the low-income levels. The moderating effect of income was observed
between attitude and willingness to sort and recycle in low- and high-income levels, but the
income level did not moderate the association between awareness and households’ willing-
ness to sort and recycle waste. The regression path between perceived behavioral control
and willingness to sort and recycle waste was not moderated by low- and high-income
levels. The income status of the households had a moderating effect on the relationship be-
tween market incentives and willingness to sort and recycle waste in low- and high-income
levels. The effect of social influence on households’ willingness to sort and recycle waste
was also not moderated by low- and high-income levels. A moderating effect of gender
was unobserved on the association between attitude and willingness to sort and recycle
waste in males and females. Additionally, gender did not moderate the association between
awareness and households’ willingness to sort and recycle waste in males and females. The
moderating effect was unobserved between perceived behavioral control and willingness
to sort and recycle waste, which was not moderated by gender in males in females. Based
on the moderating effects, the gender status of the respondents had a moderating effect
on the relationship between market incentives and willingness to sort and recycle waste
between males and females. The result of the structural model for moderation analysis
in the above shows that the effect of social influence on households’ willingness to sort
and recycle waste was moderated by gender (male (β = −0.178, p = 0.000) and female
(β = 0.708, p = 0.041)). Thus, this association was supported. Additionally, this indicates
that the regression path between government facilitators and willingness to sort and recycle
waste was not moderated by gender (male (β = 0.086, p = 0.048) and female (β = 0.778,
p = 0.003)). Therefore, this association was not supported.

The results can be practically applied to the residential community of Dammam,
especially in the presence of positive awareness and attitudes that contribute in two
respects. The first is the usefulness of sorting and recycling according to the income of
the individuals and increasing income levels to facilitate the application of environmental
services to maintain a healthy environment. The second is the participation of the residents
in the sorting and recycling of waste, which represents a joint cooperation between the
governmental authorities and the residents, and, of course, it may be applicable in all Saudi
Arabian cities, but we may face a lack of the application of the study in the event that
negative awareness appears in a resident’s community; a further reason may also be the
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lack of understanding and a desire to benefit from the sorting and recycling of sustainable
solid waste.

Overall, although this research was effective in explaining households’ willingness to
sort and recycle waste, several limitations exist. This study used only latent variables in
the structural equation modelling (SEM) analysis, with income and gender as moderators.
Future studies should include observable variables, such as age and marital status, in the
SEM analysis to determine their contributions in predicting households’ willingness to
sort and recycle waste. Moreover, future studies should investigate the willingness for
waste sorting and recycling from other sources of MSW, such as commercial and industrial
organizations and offices. Consequently, the willingness to sort and recycle waste in
different sectors would be understood, and appropriate policies could be formulated
and implemented.
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