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Abstract: This extant study attempts to present a comprehensive predictive model for solid waste
recycling behavior. Solid waste is a major environmental concern globally. Particularly, the kingdom
of Saudi Arabia (KSA), being the larger gulf country in the Middle East is a major contributor to solid
waste. Consequently, this study was carried out to identify the motivational factors that consumers
consider important for recycling their household waste. We extended the theory of planned behavior
(TBP) and utilized actual behavioral variables such as resell, reuse, and donation. A structured
questionnaire was carried out with 365 purposively selected respondents in the KSA. Among several
other noteworthy findings consistent with previous studies, we found that reselling was the most
significant factor of recycling behavior followed by donation. Further, the multi-group analysis (MGA)
results reveal significant group differences in gender and age variables; the significance test indicates
that the male group has much better pro-environmental behavior than the female group. In terms of
age, our results showed that recycling intention and reselling behavior passed a significant test in the
elderly group when compared to a younger group. This study has unique contributions and findings
leading to practical implications for government authorities, businesses, and non-governmental
organizations. The findings will particularly aid in increasing the recycling intention and behavior
among household consumers. This research will guide in making laws and policies that can help to
embrace the green challenges and boost recycling activities for a sustainable environment.

Keywords: recycling waste; theory of planned behavior; moral norms; convenience; awareness of
consequence; resell; reuse; donate

1. Introduction

Environmental degradation, pollution and global warming are major challenges facing
mankind in the 21st century [1]. Therefore, environmental sustainability has become a
vital issue for the health of all living beings on the planet Earth. The primary cause for
environmental depletion is the unhealthy activities of humankind [2]. Households are
mainly considered accountable for environmental effects like pollution and the rapid
increase in global warming. A sustainable environment can be attained by controlling
the use of energy [3] and fossil fuels [4]. Similar results can also be expected by molding
behavior towards organic food consumption [5], green products purchase behavior [6],
and post-purchase behavior of recycling [7]. Extant literature suggests that developing
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countries are the major contributor to an unhealthy environment [8]. Thus, this study
attempts to contribute towards environmental sustainability by focusing on recycling
behavior concentrated in a developing country.

Recycling is seen as an effective way of reducing the cost of collecting, transporting,
and treating waste [9,10]. Additionally, it increases the life of landfills or an incinerator used
for solid waste treatment and generates revenue for recyclers [11]. Recycling behavior is
described as sorting waste into designated waste containers or collecting behavioral waste
materials for resale to recyclers. After collection, these recyclable materials are converted
into new goods. Paper, glass, plastics, and metals, such as iron, copper, and aluminum, are
all included in solid waste (SW) [11]. Recycling is one way to help preserve the environment
and decrease resource depletion. In fact, high levels of recycling, such as reduced usage,
reuse, and repair or refurbishment, can enable a product to perform at a particular level of
service with fewer material inputs than necessary. Therefore, recycling can reduce energy
and materials used per output unit, resulting in increased eco-efficiency [12]. According
to Ma et al. [13], a continuous increase in the amount of municipal solid waste limits the
improvement of the population’s quality of life. It has become an essential obstacle to
sustainable development. Similarly, Zhang et al. [14] mentioned that improper management
of waste streams caused health and environmental externalities.

The majority of researches on SW recycling behavior have been conducted in devel-
oped economies such as in the United Kingdom, Germany, Australia, Switzerland, and
the United States [15,16] or emerging economies including China, South Korea, Vietnam,
India, and Pakistan [8,17–19]. However, research on SW recycling behavior in the context
of middle-eastern countries has been less investigated [20,21]. Developing countries lack
a mechanism for managing SW generation and disposing of SW in landfill sites [22,23].
Saudi Arabia is the leading oil-producing country in the world [24]. While experiencing
rapid industrial and economic growth, Saudi Arabia faces several severe environmental
challenges and problems. These challenges include air pollution, energy and solid waste,
and water pollution [25]. Out of the total 30.8 million tons of SW each year, Saudi Arabia
creates over 15.3 million tons of urban municipal waste [26]. Personal and daily waste
is estimated at 1.5–1.8 kg per day [27]. This substantial solid waste generation in Saudi
Arabia creates serious ecological and communal health issues [28].

Therefore, to fill the contextual gap in the existing literature, this study has three
significant theoretical contributions. Firstly, this research extends the TPB by incorporating
moral norms as a determinant of subjective norms (SN), convenience as a determinant of
perceived behavioral control (PBC), and awareness of consequences as a determinant of SW
intention. Secondly, past literature has pointed out that SW intention positively correlates
with SW behavior (Lou et al., 2020; Ma et al., 2018). However, the behavior is a broader
term, in the majority of the existing studies; the impact of intention has been investigated
behavior as a single factor. This study narrows down the gap by subdividing behavior into
various types because the post-purchase behavior of individuals can also vary in terms of
actual behavior. Therefore, this study investigates the relationship between SW intention
and reuse, resell and donation. Recent studies concentrated on the factors that influence SW
recycling intention and behavior by generally ignoring the categories of behavior [13,29].
Thirdly, most scholars have focused on the SW intentions and behaviors of samples of the
broader population; nevertheless, the research on differences between groups is lacking.
Some recent studies have attempted to add socio-demographic factors into their models to
investigate group differences [30–32]. Thus, this study applies multi-group analysis (MGA)
to deepen the structural equation model analysis and explore the SW intentions based on
different characteristics, i.e., gender, age, and education.

Theories grounding the study, literature review, and hypotheses development have
been presented in Section 2. Section 3 discusses the sample and instruments, followed
by the interpretation of results in Section 4. Finally, Section 5 highlights the discussions,
conclusion, implications, and dimensions of the future research.
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2. Literature Review and Hypothesis Development
2.1. Theoretical Background

Several theories have been proposed, modified, and applied to enhance and under-
stand recycling behavior. Prominent theories include the theory of reasoned action [33,34],
behavioral reasoning theory [35], valence theory [36], Unified theory of acceptance and
use of the social app (UTAU-SA) [37]. TPB is an extension of the TRA, which was neces-
sitated given the original model’s limits in evaluating behaviors in which people have
only partial volitional control [38]. The TPB is widely acknowledged as reliable and is
used to investigate all types of human behavior [39,40]. Several researchers have utilized
it to explain buying and consuming behavior, such as predicting healthy consumption
behaviors [41,42], sustainable consumption [40], and pro-environmental purchase inten-
tions, such as customers’ green hotel visit intention [43] and adoption of energy-efficient
home appliances [32]. In addition, the theory of planned behavior (TPB) has been the most
widely deployed theory to predict recycling behavior [18,44–47].

The TPB provides a framework for examining the predictors of behavioral choices.
According to the TPB, individual behavior is an outcome of behavioral intentions, whereas
intentions are a function of attitude toward the behavior, subjective norms, and perceived
behavioral control [48]. Fundamentally, the TPB posits that the greater the behavioral inten-
tions, the higher the probability that a specific behavior will be enacted. However, despite
considerable support, the model has received several criticisms. The major criticism refers
to the necessity to include additional variables to improve its predictive and explanatory
power [49–51]. It is argued that the TPB framework does not explain a sufficient proportion
of the variance in intentions. Ajzen [48] acknowledged that the TPB allows for integrating
additional variables if they significantly contribute to explaining behavior. Therefore, sev-
eral researchers have suggested incorporating new variables that are relevant in the sense
that they may theoretically influence intentions and behavior to improve the explanatory
power of the TPB [13,32,47]. Researchers have expanded TPB associated with recycling
behaviors by adding more variables to improve the predictive accuracy of TPB such as
environmental concern and self-efficacy [47], perceived benefits and perceived cost [52],
past behavior [53], situational factors [13], concern for the community [54], awareness
towards the environmental problems and knowledge [55,56], environmental conscious-
ness [57], institution and governance [58], socio-economic factors [45], place attachment
and awareness of consequences [46], peer and surrounding influence [59], and recycling
habits [44]. Therefore, to attain the study contributions, the concepts of moral norms (MN),
awareness of consequences, and convenience have been incorporated into the TPB model.
To increase the predictive power of the recycling behavior model, our studies develop a
conceptual model and provide empirical evidence to authenticate the proposed model in
the context of KSA.

2.2. Extending Theory of Planned Behavior

The current study adopted the TPB model used by Ajzen [48] as a theoretical frame-
work to explain recycling behavior. This theory states that specific behavior is driven
by a person’s intention to act. The intention reflects motivations and cognitive planning
for engaging in the behavior and is determined by three key cognitive factors: attitude,
subjective norm, and perceived behavioral control (PBC) [60].

The term “attitude” refers to an individual view and assessment of a particular be-
havior. Attitude is a subjective response to a specific situation that can be positive or
negative [61]. Generally, it is an induced emotional state toward a particular object, issue,
or organization [44]. Attitudes have been demonstrated to be significant predictors of
pro-environmental behavior [62]. This was demonstrated by Rajaee et al. [25] who found
that in Iran, tenants’ attitudes toward green buildings significantly impact their tenancy
intentions. According to Kelly et al. [63], a favorable attitude towards recycling has a
noticeable effect on recycling behavior. Many studies on recycling have discovered that
positive attitude regarding recycling impacts recycling intentions and behavior [47,54,64].
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Therefore, in general, the literature is supportive of the hypothesis that there is a strong
positive relationship between attitudes about recycling and intentions to recycle.

The concept of subjective norms (SN) refers to an individual’s feeling of societal
pressure regarding whether or not a person should do something [48]. When it comes to
social pressure, the people in your life, such as your family and friends, can influence your
behavior. People are likely to behave in such a way that is favored by close ones. Prior re-
search has established that subjective norms have a significant effect on pro-environmental
intentions [44]. Jiang et al. [13] investigated the psychological factors that influence the in-
tentions of Chinese farmers to recycle agro-waste and claimed that subjective norms could
significantly improve the intentions to recycle the waste. Correspondingly, Khan et al. [8]
used the TPB lens to examine behavioral intentions to reuse or dispose of plastic waste in
the developing context. Subjective norms have significantly influenced consumers’ inten-
tion to return [65,66]. Numerous studies have revealed a significant positive relationship
between subjective norms and intention [65,67].

Perceived behavioral control is defined as “people’s perceptions of their ability to
perform a particular behavior” [48]. It measures an individual’s conviction and control over
a specific activity, which reinforces their commitment to adopt that behavior. Numerous
studies have examined PBC as a predictor of behavioral intention [8,32,47]. In developing
countries, research revealed that behavioral control is a strong predictor of household users’
intention to recycle or reprocess obsolete household or electronic devices every week [68].
Niaura [69] asserted that perceived behavioral control is a significant determinant of
intention to protect the environment using a sample of young adults. Derived from TPB
theory, we can propose the subsequent hypotheses:

Hypothesis 1 (H1). Attitude has a positive impact on the intention to recycle solid waste.

Hypothesis 2 (H2). Subjective norms (SN) have a significant impact on solid waste recycling intention.

Hypothesis 3 (H3). PBC has a significant impact on solid waste recycling intention.

2.2.1. Awareness of Consequences & Intention to Recycle

Awareness of Consequences (AC) refers to an individual’s awareness of the conse-
quences of their actions [54]. Awareness of Consequences are one of the most frequently
added variables in the model of TPB [8,54]. Choosing to act in a way that complies with
environmental development criteria necessitates an awareness of the consequences of
such action [46]. Aboelmaged [44] suggested that people in emerging economies are less
inclined towards e-waste recycling due to a lack of awareness regarding environmental
issues. Wan et al. [70] studied university students’ and staff’s recycling behavior and found
a direct and significant impact of awareness on recycling intention in university campuses.
Khan et al. [8] found that awareness of consequence is one of the significant predictors of
plastic recycling in developing markets. Similarly, Tonglet et al. [54] discovered that AC is
a significant predictor of recycling intention. Wan et al. [46] recently found a significant
effect of awareness of consequences on intention to use recyclable packaging. Based on
substantial evidence from the literature, we suggest that AC can be added to the TPB model
as a direct antecedent of recycling intention and propose the following hypothesis:

Hypothesis 4 (H4). AC has a significant impact on solid waste recycling intention.

2.2.2. Moral Norms as the Antecedent of Subject Norms

Moral norms refer to an individual’s judgment of whether a particular behavior
is morally correct or incorrect. In recent studies, moral norms have been added to the
extended TPB to examine recycling behavior [44,71]. Previous research has established a
strong link between moral norms and pro-environmental behavioral intention that is both
significant and positive [72]. Kochan et al. [73] redefined subjective norms as perceived
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norms, while others have proposed moral norms as new forms of perceived norms [46,74].
However, the link between moral norms and subjective norms towards the intentions to
recycle was primarily ignored by researchers in the developing context, particularly in
the context of Saudi Arabia. Therefore, it is argued that moral norms are an antecedent
of subject norms. As such, this study suggested that the moral norms of an individual
can positively influence subjective norms for recycling solid waste. Therefore, this study
proposed the latter hypothesis.

Hypothesis 5 (H5). MN has a significant impact on SN.

2.2.3. Relationship between Convenience and PBC

Convenience is a subjective perception that relies on the limitations of time and space
and the ease with which people complete an activity [46,54]. The frequency with which
individuals visit recycling hubs or collection sites can be connected to their perceived
convenience [75]. Kianpour et al. [68] stated that convenience and ease are typically
addressed in the context of perceived behavior control, specifically in the perspective of
recycling; however, both are conceptually different. Perceived behavioral control is an
intrinsic motivation whereas, convenience is extrinsic. According to previous research,
when recycling is convenient for customers, they are more likely to visit drop-off places [76].
Additionally, convenience is a significant aspect in encouraging recycling behavior [8].
Earlier research has established a strong positive association between convenience and
recycling intention [72]. Additionally, there is an association between PBC and convenience.
The PBC contains the perceptual function associated with certain behavior; furthermore,
convenience is a valuable driver that influences an individual’s behavior [77]. With these
arguments, the authors proposed the following hypothesis:

Hypothesis 6 (H6). Recycling Convenience has a positive impact on PBC.

2.2.4. Recycling Intention to Reselling Behavior

The widely used theory of planned behavior also suggests that the intention can be
converted into the behavior [48]. Sustainable consumer behavior is a complex term and
can vary to a great extent [2]; therefore, we studied the phenomenon in more detail. An
individual’s behavior can be more precisely divided into several dimensions in terms of
recycling. Though the idea of recycling has gained importance, however, it is only a single
component of the reduce, reuse and recycle circlet [78].

There is a useful life for each product. Products may not be further usable after
achieving the purpose of purchase. Such products are no longer required for individuals
and can be disposed of in many ways. One of the ways by which consumers can recover a
certain portion of the cost of the product is reselling [79]. Reselling is a process by which
consumers try to sell the used product to the other individuals seeking that product. Resale
can be to earn money, help others by providing a good product at a low price, or even to
protect the environment by not disposing it as waste [80].

However, the recycling resellers reported that they resold a product because their
unwanted product still had perceived value, and they did not want it to be wasted. It
has been reported that 12 to 15 percent of Americans make their purchases from resale
stores [81]. Among various options available for purchasing used clothing, eBay alone has
more visitors than Victoria Secret. Prior research has provided significant results about
consumers’ recycling intention and reselling behavior regarding certain categories of waste,
e.g., textile [82] and plastic [8]. Hence, we posit the following:

Hypothesis 7 (H7). Recycling intention has a positive impact on reselling behavior.
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2.2.5. Recycling Intention to Reusing Behavior

Consumers usually purchase a product for a purpose, and after using that product,
they may consider using it for another purpose. After consumption, the product might
have no or inferior monetary or functional value [83]. The consumers intending to recycle
their products also tend to use the products for some other purposes. They prefer to convert
the waste products into something usable [68]. Reusing the product increases the life of
the product as it still has the share in the list of useful products. This delays the period of
adding the product into waste and increases the recycling facilities.

Reusing consists of various ways of converting waste items into useful products. This
may incorporate all together reprocessing to make different new products [81]. A consumer
can reuse a product due to various reasons, including environmentally motivated reuse to
preserve the natural environment (Shim, 1995). Thus we suggest the same regarding the
recycling of solid waste as follows:

Hypothesis 8 (H8). Recycling intention has a positive impact on reusing behavior.

2.2.6. Recycling Intention to Donating

Consumers also consider donating their used products to others. Certain products
may be usable, and the consumer has achieved the desired purpose of use [84]. These
kinds of products are usually discarded by donating them to other potential users of the
product. People prefer to donate their used stuff to their friends and family instead of
throwing it as waste [85]. The practice of donating to charitable organizations is also
common [86]. Morgan and Birtwistle [87] suggested that the remorse emotion stops people
from disposing of their expensive clothing, and they ultimately opt for donation.

Shim [79] linked donation with environmental sustainability and concluded that
people are expected to donate for environmental protection reasons. A few authors have
discussed donating in relation to recycling behavior in different contexts, e.g., textile [82],
and plastic [8]. The authors have further suggested that recycling intention and donating
behavior are very thoroughly connected [87]. Thus, we recommend the same for solid
waste as follows:

Hypothesis 9 (H9). Recycling intention has a positive impact on donating behavior.

2.2.7. Role of Gender, Age, and Education in the Model

Various socioeconomic characteristics including race, religion, and social status, af-
fect environmental awareness, concern, and pro-environmental conduct. Prior studies
have also analyzed how these socio-demo-economic elements converge to influence re-
cycling behavior and environmental values [88,89]. The literature further suggests that
pro-environmental behavior is impacted by gender, household size, income, community
dynamics, age, marital status, and education [75,89].

The eco-feminist theoretical framework Nagel. Ref. [90] claims that women are more
environmentally conscious and exhibit more pro-environmental behavior than men. An-
drew et al. [89] have found that women demonstrate higher environmental concern than
men, which means they exhibit more pro-environmental activities. Furthermore, according
to Milfont and Sibley [91], women seem to be more environmentally conscious than men
are. On the contrary, Andrew et al. [89] advocate that men have string environmental
values than women.

Some researchers believe that if adolescents have a better education and understand-
ing of climate change science, they will act to support the environment [15,92]. In a study,
Wray-Lake et al. [93] demonstrated that high school seniors place greater responsibility
on government agencies than themselves for environmental conservation. According to
Andrew et al. [89], advancement through university education favorably affects environ-
mental values. However, little research has investigated how literacy and age influence
environmental beliefs and intentions. Thus, this study investigates the influence of three
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demographic variables, namely gender, age, and education, through multi-group analysis
on the conceptualized model, as shown in Figure 1.
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3. Methodology
3.1. Sample

In this study, respondents’ data were collected via Google Form. The link was sent to
the participants through convenience sampling. Owing to the COVID-19 restrictions in var-
ious locations of Saudi Arabia, we decided to collect online data from the respondents. Data
collection was carried out from 8 March 2021 to 22 June 2021. A total of 702 questionnaires
were sent through email and the WhatsApp numbers of the participants. We gathered the
responses from 371 respondents with an effective response rate of 52.84%. The demographic
profile of the respondents included gender, age, qualification, profession, and monthly
household income in Saudi riyals. The detailed demographic profile of the respondents is
given in Table 1.

3.2. Measurement

This study adopted the items from the work of past researchers. Although, the
effectiveness of adopted measurement scales has been confirmed in many studies, we
have followed item modification to ensure content and face validity. The first section
was demographic information of the participants, and the second was related to the
items of the constructs used in the study. As previously stated, all items for determinant
constructs, namely Attitude (ATT), Subjective Norms (SN), Perceived Behavioral Control
(PBC), Awareness of Consequences (CA), Moral Norms (MN), and Convenience (C), as well
as recycling intentions (RI), were adapted [54,76] and modified using a five-point Likert
scale to fit this study. Whereas, items for Recycling behavior (reuse, resell and Donate) were
taken from Domina and Koch [82]. The description of constructs is provided in Table A1,
Appendix A. Before distributing the questionnaire to the final respondents of the study,
a pilot study was conducted on 65 respondents. The results of the pilot study showed
that all items have satisfactory factor loadings. Then, we conducted a formal survey for
data collection.



Sustainability 2022, 14, 998 8 of 20

Table 1. Respondents’ Profile.

Frequency Percentage

Gender Male 272 74.5
Female 93 25.5

Age Below 20 10 2.7
20–30 168 46
31–40 104 28.5
41–50 34 9.3

Above 50 49 13.4
Qualification Intermediate 47 12.9

Bachelor’s Degree 221 60.5
Master’s Degree 73 20
Doctoral Degree 24 6.6

Profession Government
Employees 81 22.2

Own Business 32 8.8
Private sector

employee 102 27.9

Student 112 30.7
Other 38 10.4

Household Income Below 5000 148 40.5
5000 to 10,999 49 39.56

11,000 to 20,000 91 24.9
Above 20,000 77 21.1

4. Results
4.1. Data Screening

To identify multivariate outliers, we used the Mahalanobis distance technique. In
this technique, a probability variable was created to recognize the outliers in the data set.
The probability variable values less than 0.001 were removed from the data set [2]. The
totals of six outliers were identified from the data set. This resulted in the valid data set of
365 respondents for the final analysis.

Further, we have applied Harman’s single factor test to ensure the data are free from
common method bias. The presence of common method bias indicates data weakness and
inflates the study’s outcome [94]. A single factor representing more than 50% indicates the
presence of common method bias. In this study, a single factor has only explained 9.2%
variance in the data that shows data are free from common method bias [95].

4.2. Measurement Model

In this study, Partial Least Squares Structural Equation Modelling (PLS-SEM) has been
applied to assess measurement and structural models. PLS-SEM is a robust technique that
can be used to reduce sample size, is suitable for theory development and does not require
data normality [96]. We followed two approaches. First, we assessed the measurement
model for reliability and convergent validity. Then, we evaluated the structural model for
hypotheses testing. According to Hair et al. [97], data are reliable and internally consistent
when Cronbach’s alpha values exceed 0.70. In this study measurement model depicts
that Cronbach’s alpha values for all constructs are above 0.70. Composite reliability (CR)
values for all constructs are above 0.70, confirming that data are reliable and internally
consistent [97]. For confirming convergent validity, the values of CR must be greater than
0.70, and the values of average variance extracted (AVE) must be greater than 0.50 [98]. Con-
vergent validity establishes as the values of CR and AVE are greater than the recommended
threshold values as given in Table 2 and Figure 2.
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Table 2. Measurement model.

Constructs Items Loading Cronbach’s Alpha CR AVE

Moral Norms
MN1 0.856

0.816 0.889 0.727MN2 0.857
MN3 0.844

Convenience
C1 0.863

0.829 0.896 0.742C2 0.829
C3 0.891

Attitude
ATT1 0.896

0.879 0.925 0.805ATT2 0.903
ATT3 0.894

Subjective Norms

SN1 0.811

0.870 0.911 0.719
SN2 0.846
SN3 0.882
SN4 0.851

Perceived Behavioral Control

PBC1 0.661

0.808 0.867 0.569
PBC2 0.645
PBC3 0.829
PBC4 0.830

Consequence of Awareness
CA1 0.810

0.746 0.855 0.663CA2 0.833
CA3 0.801

Recycling Intention

RI1 0.877

0.905 0.933 0.778
RI2 0.835
RI3 0.927
RI4 0.887

Resell
RS1 0.852

0.730 0.848 0.652RS2 0.726
RS3 0.837

Reuse
RU1 0.814

0.715 0.841 0.639RU2 0.874
RU3 0.701

Donate
DN1 0.781

0.728 0.846 0.648DN2 0.846
DN3 0.786

Sustainability 2022, 13, x FOR PEER REVIEW 9 of 20 
 

urement model depicts that Cronbach’s alpha values for all constructs are above 0.70. 
Composite reliability (CR) values for all constructs are above 0.70, confirming that data 
are reliable and internally consistent [97]. For confirming convergent validity, the values 
of CR must be greater than 0.70, and the values of average variance extracted (AVE) must 
be greater than 0.50 [98]. Convergent validity establishes as the values of CR and AVE are 
greater than the recommended threshold values as given in Table 2 and Figure 2. 

 
Figure 2. Measurement model. 

Table 2. Measurement model. 

Constructs Items Loading Cronbach’s Alpha CR AVE 

Moral Norms 
MN1 0.856 

0.816 0.889 0.727 MN2 0.857 
MN3 0.844 

Convenience 
C1 0.863 

0.829 0.896 0.742 C2 0.829 
C3 0.891 

Attitude 
ATT1 0.896 

0.879 0.925 0.805 ATT2 0.903 
ATT3 0.894 

Subjective Norms 

SN1 0.811 

0.870 0.911 0.719 SN2 0.846 
SN3 0.882 
SN4 0.851 

Perceived Behavioral Control 

PBC1 0.661 

0.808 0.867 0.569 
PBC2 0.645 
PBC3 0.829 
PBC4 0.830 

Consequence of Awareness 
CA1 0.810 

0.746 0.855 0.663 CA2 0.833 
CA3 0.801 

Recycling Intention 
RI1 0.877 

0.905 0.933 0.778 RI2 0.835 

Figure 2. Measurement model.



Sustainability 2022, 14, 998 10 of 20

4.3. Discriminant Validity

Discriminant validity refers to the degree to which a construct is unrelated to other
constructs [97]. In this study, we have used Fornell and Larcker and Heterotrait-Monotrait
(HTMT) ratio criteria. According to Fornell and Larcker [99], discriminant validity confirms
when the values of square roots of all AVEs are above the corresponding correlation values.
Table 3 shows that all the values of square roots of AVEs are greater than the corresponding
correlation values confirming discriminating validity. Second, we assessed discriminant
validity through the HTMT criterion. As per the HTMT criterion, the values of all constructs
should be less than 0.90. Table 4 shows that the discriminant validity establishes that the
values of constructs are below 0.90 [100].

Table 3. Discriminant Validity (Fornell and Larcker’s criterion).

ATT CA CO DN MN PBC RI RS RU SN

Attitude 0.897

Consequence of awareness 0.424 0.814

Convenience 0.169 0.195 0.861

Donate 0.398 0.266 0.309 0.805

Moral Norms 0.256 0.337 0.406 0.218 0.852

Perceived behavioral
control 0.293 0.201 0.216 0.323 0.010 0.754

RI 0.567 0.432 0.316 0.409 0.268 0.583 0.882

Resell 0.294 0.360 0.318 0.389 0.379 0.247 0.422 0.807

Reuse 0.194 0.194 0.285 0.387 0.111 0.445 0.332 0.308 0.800

Subjective norms 0.626 0.342 0.166 0.326 0.229 0.457 0.567 0.338 0.326 0.848

Note: ATT = Attitude, CA = Consequences of awareness, CO = Convenience, DN = Donate, MN = Moral norms,
PBC = Perceived behavioral condition, RI = Recycling intention, RS = Resell, RU = Reuse, SN = Subjective Norms.

Table 4. Discriminant Validity (HTMT criterion).

ATT CA CO DN MN PBC RI RS RU SN

Attitude

Consequence of awareness 0.525

Convenience 0.191 0.242

Donated 0.494 0.359 0.389

Moral Norms 0.300 0.429 0.504 0.273

Perceived behavioral
control 0.336 0.248 0.250 0.420 0.137

RI 0.631 0.525 0.362 0.498 0.303 0.666

Resell 0.370 0.491 0.403 0.532 0.494 0.305 0.516

Reuse 0.245 0.274 0.366 0.541 0.158 0.592 0.410 0.431

Subjective norms 0.708 0.422 0.194 0.407 0.254 0.535 0.633 0.420 0.417

Note: ATT = Attitude, CA = Consequences of awareness, CO = Convenience, DO = Donate, MN = Moral norms,
PBC = Perceived behavioral condition, RI = Recycling intention, RS = Resell, RU = Reuse, SN = Subjective Norms.

4.4. Assessment of Structural Model

In this study, we assessed the structural model using the 2000 bootstrapping re-
sampling method. For model fit, we have evaluated cross-validating redundancy (Q2),
the model’s predictive accuracy through R2 values. The values of Q2 for all endogenous
constructs were above 0, representing the model’s predictive relevance [100]. Further, R2

values show the variance explained by the exogenous constructs on endogenous constructs.
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In this study, the values of R2 for all endogenous constructs were 11% to 55.3%. This shows
the accuracy of the proposed model.

There were nine hypotheses for the proposed model. The acceptance and rejection
of hypotheses were based on t-values and p-values. Further, we assessed the strength of
the relationship among the constructs using path coefficient values. The values closer to
+1 depict a higher correlation and vice versa. All the proposed hypotheses were significant
at p < 0.05. H1 proposed positive relationship between attitude and recycling intention,
which was accepted (β = 0.281, p = 0.000); H2 established a positive relationship between
subjective norms and recycling intention, which was accepted (β = 0.147, p = 0.010); H3 and
H4 were related to perceived behavioral control (PBC) and consequence of awareness effect
on recycling intention, respectively, both were accepted (β = 0.396, p = 0.000; β = 0.182,
p = 0.000). Results of H5 and H6 also revealed a positive relationship between Moral Norms
and Subjective Norms (β = 0.229, p = 0.000); and convenience and PBC (β = 0.216, p = 0.000).
Further, H7 was also supported that showed a significant positive influence of recycling
intention on Resell. Results for Hypotheses H8 and H9 were in acceptable range (β = 0.422,
p = 0.000; β = 0.332, p = 0.000); hence, the results revealed a positive relationship between
recycling intentions and reuse and donation, respectively. Results can be seen in Table 5
and Figure 3.

Table 5. Hypotheses assessment summary.

Hypotheses Beta p-Values t-Values Decision

ATT→RI 0.281 0.000 5.045 Accepted
SN→RI 0.147 0.010 2.589 Accepted

PBC→RI 0.396 0.000 9.534 Accepted
CA→RI 0.182 0.000 3.918 Accepted

MN→SN 0.229 0.000 4.322 Accepted
CO→PBC 0.216 0.000 4.400 Accepted

RI→RS 0.422 0.000 8.155 Accepted
RI→RU 0.332 0.000 7.360 Accepted
RI→DN 0.409 0.000 8.635 Accepted

Note: ATT = Attitude, CA = Consequences of awareness, CO = Convenience, DO = Donate, MN = Moral norms,
PBC = Perceived behavioral condition, RI = Recycling intention, RS = Resell, RU = Reuse, SN = Subjective Norms
(The path is significant at a p-value of 0.05).
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4.5. Multi-Group Analysis (Age, Gender, and Education)

To assess the effects of age, gender, and education on the distinct groups, multi-group
analysis (MGA) was utilized in Table 6. Age and gender were already categorical variables,
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and education level was converted by making two groups of high and low educated.
Henseler [101] presented a more sophisticated extension: the PLS-MGA technique (Multi-
Group Analysis), which identifies significant differences between groups when they are
less than or equal to 0.05 or greater than 0.95. We applied the percentile bootstrapping
method to analyze the differences between the groups in our investigation. When the
p-value was larger than 95% or less than 5%, the results indicated a significant inter-group
variance with an error margin of 5%. The percentile value less than 5% implies that group
A’s bootstrapping findings are greater than group B’s. The percentile value greater than
95% indicates that group B’s results are greater than group A’s.

Table 6. MGA analysis.

H1 H2 H3 H4 H5 H6 H7 H8 H9

Gender

Male 0.266 0.215 0.409 0.121 0.186 0.257 0.358 0.340 0.362

Female 0.243 0.031 0.373 0.314 0.318 0.155 0.595 0.363 0.540

Diff 0.023 0.185 0.037 −0.193 −0.133 0.102 −0.238 −0.023 −0.178

PLS MGA Value 0.858 0.123 0.709 0.061 0.319 0.494 0.045 0.319 0.085

Age

Young 0.254 0.194 0.398 0.187 0.116 0.242 0.453 0.312 0.380

Old −0.040 0.084 0.026 −0.003 −0.239 0.022 0.045 −0.027 −0.059

Diff 0.294 0.110 0.372 0.190 0.356 0.220 0.408 0.339 0.440

PLS MGA Value 0.732 0.463 0.782 0.977 0.081 0.795 0.984 0.534 0.534

Education

High 0.233 0.108 0.382 0.126 0.225 0.257 0.469 0.208 0.365

Low 0.266 0.168 0.399 0.199 0.244 0.204 0.414 0.372 0.418

Diff −0.033 −0.060 −0.018 −0.073 −0.020 0.053 0.055 −0.164 −0.053

PLS MGA Value 0.783 0.782 0.890 0.559 0.945 0.608 0.576 0.161 0.659

Note: Bold font: PLS-MGA p-value below 5% and above 95% indicates significant values. Diff = Path
Coefficient Differences.

The results of the PLS-MGA p-value show significant group differences. For gender,
H7 (p = 0.045) differed significantly, representing that the relationship between recycling
intention and reselling behavior was stronger for the male group than the female group. For
age, H7 (p = 0.986) differed significantly, revealing that the relationship between recycling
intention and reselling behavior was stronger in the older group than the younger group.
For education, H5 (p = 0.945) differed significantly, showing that the relationship between
moral norms and subjective norms is stronger for the less-educated group than for the
group with high education level.

5. Discussion & Conclusions

Solid waste has been recognized as a major problem for environmental sustainability.
Even though its importance has not been denied, the waste management behavior is not
common in most developing countries of the world. One of the documented ways of
dealing with waste is recycling. The recycling of waste is not a generally practiced method
in the KSA. This study aimed to identify the motivational factors that are considered
important by the consumers for recycling their waste. The current research paper adds
to the body of knowledge in two ways; first, it identifies certain antecedents of TBP;
secondly, it studies behavior into three different categories in order to explore into this
vital aspect. Theoretically, this study identified the elements influencing post-purchase
consumer behavior. The factors and the influence of each factor on the recycling intention
and ultimately on the behavior.
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The constructs of TBP are important concerning the recycling intention of the con-
sumers. It has been revealed that a favorable attitude of the individuals towards recycling
solid waste will evoke recycling intention (H1). The findings are consistent with the finding
of the earlier study in the field [47,70]. The subjective norms also significantly convince
the consumers to adopt recycling behavior (H2). This implies that the people trying to
conform to society also adopt socially desired behavior. The study’s findings align with the
previous research findings [47,70,71]. The role of society has been confirmed in evoking
the desire to perform sustainable behavior of recycling. The effect of perceived behavior
control on recycling intention was found to be the greatest (H3). This suggests that people
who can control their behavior are the most vigorous in the transition towards recycling
their waste. PBC is also a significant predictor of intention in earlier pro-environmental
studies [70,71,102]. We also incorporated the consequence awareness in the TBP model, and
it provided a significant impact on recycling intention (H4). It highlighted that the people
who are aware of the consequences of their actions are more likely to perform the recycling
of waste materials. Earlier studies also presented a similar picture in this regard [8,103].

The key contribution of the study was to identify the determinants of the TBP con-
structs. In this regard, after a careful examination, two variables have been identified i.e.,
moral norms and convenience. It has been identified that the people concerned for moral
behavior try to adapt their behavior according to the behavior of important people in their
life (H5). Convenience is a key factor in terms of the collection of waste (H6). The results
suggested that recycling convenience has a significant effect on PBC. Convenience can
cover multiple aspects, including easy accessibility of recycling facility drop-off points. The
findings are in line with the study conducted by Liu et al. [62] and Wang et al. [102].

The other major contribution of the current study was to segregate the recycling
behavior further in terms of actual behavior. Experts have identified that the waste can
be recycled in several ways, including resell, reuse, and donation. Hence, we tested the
impact of recycling intention on all of these mentioned options in Hypotheses 7 to 9. The
results revealed that the most significant factor is reselling (H7). This might be since it
is the only option that gives the financial incentive. The promotion of this aspect that
pro-environmental behavior can result in financial gain can induce people to adopt this
behavior. The idea of reusing the products in place of throwing them away was also found
popular (H8). Furthermore, donating was found to be the second most influencing factor.
This might be because the KSA is a Muslim country and a hub of many religious activities.
Donating being part of one of the basic teachings of Islam can be seen in their behavior
concerning recycling (H9). The current study’s findings are in line with earlier studies
focusing on this aspect [8,79].

Lastly, this study shows significant differences due to demographic characteristics such
as age, gender, and education. For the gender groups, the relationship between recycling
intention and reselling behavior passes the significance test for male groups, indicating
that the male group has more pro-environmental behavior than the female group. Our
study found that males possess more knowledge, confidence, and economic freedom in the
case of Saudi Arabia, which ultimately leads to their recycling intention towards reselling
behavior. Hence, it shows that males are content to rummage through antique or used items
than females as they have more knowledge about the markets where to recycle and resell or
buy pre-owned items. The findings of this study support past studies in the context of pro-
environmental behavior [82,84]. Moreover, this finding supports the present culture within
Saudi Arabia as a country with more male dominancy. As males are generally responsible
for discarding the household waste and deal in second-hand market. In terms of age, our
results indicated that recycling intention and reselling behavior passed a significant test
in the elderly group. This indicates that older people are more economically and socially
concerned [85–87] and therefore tend to buy products at low prices and help others by
offering a good product at a low price or even protecting the environment by not throwing
them away as waste. The relationship between moral and subjective norms passes the
significance test for low-educated people in terms of education. The results suggest that



Sustainability 2022, 14, 998 14 of 20

people with low level of education place more weight on the opinions of their friends and
family, who encourage them to look for environmentally friendly products and behavior.

5.1. Implications

In terms of practical implications, the results provided information on solid waste recy-
cling activities that positively contribute to the environment and the economy. Researchers
and policymakers can use these findings to tackle the environmental and economic vul-
nerabilities of developing countries. Based on the results, the government, environmental
and socioeconomic development organizations should evaluate the appropriateness of
recycling material and build an ancillary system to smooth the progress of solid waste
recycling among developing countries. Respective authorities should also adopt policies
and measures to enhance environmental concern, personal norms, and awareness towards
environmentally friendly products to encourage recycling behavior. As for the managers
of recycling agencies, especially in Saudi Arabia, this study provides them with practical
knowledge on solid waste recycling factors that can be manipulated to develop efficient cur-
riculum and recycling-friendly infrastructure and facilities, raise social and environmental
awareness and boost recycling behavior among Saudis.

To begin, customers should be educated about the benefits of recycling. Educational
and promotional campaigns can help increase public awareness and comprehension of
recycling. It is necessary to raise awareness about the benefits of recycling and how it
contributes to environmental sustainability. Secondly, the government’s adoption and
improvement of waste management laws and regulations can help enhance the entire
process of recycling and waste management system. Strict implementation of laws could
potentially improve the current waste disposal system in Saudi Arabia.

The government and educational institutions should instill the values and importance
of recycling among kids, students, and adults. To increase convenience for recycling,
the government authorities could provide more collection points for recyclable materials.
Establishing drop-off locations in each district will significantly boost public participation in
recycling. Additionally, businesses should aggressively collect recyclables and develop their
recycling channels. Government agencies, municipalities, and non-governmental groups
should collaborate to improve the environment and promote recycling operations through
public awareness. Government and companies should launch campaigns promoting
recycling. They should develop environmentally friendly items and encourage domestic
customers to invest in green and environmentally friendly products.

5.2. Future Research and Limitations

This study has numerous limitations, and some must be addressed in future studies.
In the present research, the domestic consumers were the main focus, yet some entities
contribute to a huge quantity of solid waste such as hotels, schools, universities, and
hospitals. These entities can be examined in future studies. The other limitation relates to
the sample which is not representative of female consumers. Males provided 74.5 percent of
the replies, while females provided only 25.5 percent which does not represent the current
gender structure of the Saudi Arabia. Due to convenience sampling, males dominated the
sample; therefore, the results cannot be generalized. Future studies may balance the gender
structure in the sample. The present study takes into consideration comprehensive solid
waste; future studies can consider alternative recycling materials like e-waste, newspapers,
cartons, aluminum cans, glass bottles, and plastic waste. This study does not offer precise
division by location or geographical effect on recycling intention. In future studies, the
questionnaire may be distributed to urban, suburban, and rural areas to evaluate remoteness
depending on the specific locations of customers to examine the impact of location. In
prospective studies, more extensive models can be developed by integrating factors that
affect recycling behavior, for example, perceived political effectiveness, disinterest and
hassle about recycling, etc., and various other factors could also be considered.
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Appendix A

Table A1. Measurement Items.

Construct/Items Construct/Items Description Source

Construct: ATT Attitude

ATT1 Recycling is good
Tonglet et al. (2004)

and Sidique et al. (2010)ATT2 Recycling is useful

ATT3 Recycling is responsible

Construct: SN Subjective Norms

SN1 My friends expect me to recycle recyclables

Tonglet et al. (2004)
and Sidique et al. (2010)

SN2 My classmates/colleagues expect me to recycle recyclables

SN3 Media influences me to recycle recyclables

SN4 Environmental groups influence me to recycle recyclables

Construct: PBC Perceived Behavioral Control

PBC1 I know what items can be recycled

Tonglet et al. (2004)
and Sidique et al. (2010)

PBC2 I know where to take my recyclables for recycling

PBC3 I know how to recycle my recyclables

PBC4 I know would recycle more if I had more information on recycling

Construct: CA Awareness of Consequences

CA1 Recycling is a major way to reduce pollution
Tonglet et al. (2004)

and Sidique et al. (2010)CA2 Recycling is a major way to reduce wasteful use of landfills

CA3 Recycling is a major way to conserve natural resources

Construct: MN Moral Norms

MN1 It would be wrong of me not to recycle my recyclables
Tonglet et al. (2004)

and Sidique et al. (2010)MN2 I would feel guilty if I did not recycle my recyclables

MN3 Not recycling goes against my principles

Construct: C Convenience

C1 It is not a difficult task for me to recycle the recyclables
Tonglet et al. (2004)

and Sidique et al. (2010)
C2 I have enough time to sort the materials for recycling

C3 I have enough space to store the materials for recycling
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Table A1. Cont.

Construct: RI Recycling Intention

RI1 I intend to recycle my recyclables in the next four weeks

Tonglet et al. (2004)
and Sidique et al. (2010)

RI2 I will recycle my recyclables regularly

RI3 I intent to participate in environmental programs hold by the government

RI4 I will participate in the recycling program in the near future

Construct: RS Resell

RS1 I sell much of my waste for economic reasons

Domina and Koch (1999)RS2 I resell waste to recycle that is in good condition

RS3 I often trade my waste at second-hand stores to save money

Construct: RU Reuse

RU1 I reuse it because it can significantly benefit the environment

Domina and Koch (1999)RU2 I reuse for other purposes to get the most out of them

RU3 I donate to charity to do my part in decreasing the environmental problem

Construct: DN Donate

DN1 I donate to charity for needy people

Domina and Koch (1999)DN2 I often give away to charity

DN3 Donating to charity is a good way to recycle
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