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PREFACE 

 

 
Further developments of technology have resulted in the significantly rising 

numbers of electronic devices users. This has subsequently caused the 

increasing amount of e-waste produced by year. Interest has been formed in 

my mind to conduct a study within the e-waste field to better understand how 

consumers will deal with the e-waste produced by them. As the spiking trend 

of e-waste was produced, I was attentive to the possible implications that 

could be made to counter it.  

 

By adopting to the advice of my supervisor, the scope of the study has been 

focused on examining the correlation between different contextual and 

psychological factors, and intention of e-waste recycling that further leads to 

the forming of actual recycling behavior. Many studies have reviewed on the 

impact of psychological factors with intention and actual behavior, but only 

limited numbers of factors are studied while some remains understudied. 

Therefore, the rationale of this research is to offer a more diverse view of 

how different intention behavior could affect the result.  

 

I hereby hope that this study could assist in closing the gap in the field of e-

waste recycling while encouraging further studies within the topic.  
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ABSTRACT 

 

 

E-waste is one of the fastest-growing waste streams worldwide, driven by the 

increasing numbers of electronic devices users. The proper practice to handle the 

e-waste is still underperformed by most of the underdeveloped countries and 

further implications need to be established. Past studies on the e-waste topic have 

mostly conducted based on the three mains propose of the Theory of Planned 

Behavior (TPB), while other related psychological and contextual factors remain 

understudied. This research aims to provide a more diverse insight by 

incorporating elements from Habit Formation Theory (HFT) to further extend 

TPB. Variables from TPB (attitude, perceived behavioral control, and subjective 

norms), and HFT (perceived convenience, and habit) have been employed to 

examine the intention of e-waste recycling and actual recycling behavior. A 

survey has been designed and distributed to the targeted population of electronic 

devices users. Partial least square structural equation modelling (PLS-SEM) was 

employed to test the interrelation between five factors and the intention of e-waste 

recycling, and the impact of intention on the actual behavior. Outcome suggests 

that three of the five constructs were identified as the key indicators of intention, 

while intention also drives the e-waste recycling behavior. Through the 

PLSpredict analysis, it reveals that the research model has significant predictive 

power to support the observed findings. The outcome of this research provides 

useful insight for policymakers and related parties in developing strategies to 

counter the rapid rising e-waste production.  

 

Keywords: E-waste, Psychological and Contextual Factors, Theory of Planned 

Behavior (TPB), Habit Formation Theory (HFT), Recycling Intention, Actual 

Recycling Behavior, PLS-SEM 
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CHAPTER 1: RESEARCH OVERVIEW 
 

 

1.0 Introduction 

 

The chapter gives a broad introduction to the study, beginning with research 

context, continuing with the knowledge gap of the study that contributes to the 

establishment of research’s objectives and questions, and concludes with the 

chapter summary. 

 

 

1.1 Research Background 

 

With the spiking demand against electronic devices, production of related 

products also increased in response to the demand, simultaneously generating 

more e-waste from both the consumers and producers (Liu et al., 2023). Disposal 

of e-waste is an unstoppable force that continuously harms nature and human 

health, due to its toxic metals and acidic chemicals contains (Parvez, 2021). For 

the sake of reducing the e-waste numbers back, it is essential to learn the 

consumers behavior on disposing of e-waste. Behavior of consumers on e-waste 

handling is the ultimate key to execute the current issues, especially for the 

younger generations that stand the largest consumers portion, as they are the first 

impacted groups by the current development of new technologies and usage of 

new electronic devices (Aboelmaged. 2021). E-waste recycling is an important 

behavior that is impacting the whole process of disposal to either be beneficial or 

harmful for the environment.  

 

In the year 2022 alone, a total e-waste of 62 million tons was recorded by Balde et 

al. (2024); this includes 13.8 billion kg gathered and recycled based on 

environmentally sound practices, 16 billion kg recycled under informal systems 

by upper-middle-income countries with well-developed management structures 

for e-waste recycling, 18 billion kg recycled in lower-middle-income countries 

without the utilization of developed recycling infrastructure, and 14 billion kg 
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thrown away as regular waste. An additional 32% increase to 82 million tons is 

projected by the year 2030 (Baldé et al., 2024). The actual quantity of produced e-

waste could potentially be more, as not all the e-waste is recorded accordingly for 

developing countries, namely Africa and Latin America which do not implicate 

proper e-waste control systems and structures for tracking throughout the 

disposing process (Schneider et al., 2024; Maes & Preston-Whyte, 2022). As 

counter to the escalating numbers of disposing e-waste being recorded, the 

policymakers must take actions on understanding the behavioral intention of 

consumers on recycling, as the recycling process could generate environmental 

benefits, provide good remarket value, and decrease demand for raw materials on 

primary (Neves et al., 2024). A successful development of e-waste control will be 

essential for understanding and actively motivating the recycling behavior of the 

consumers as part of it, further underlying the importance of recycling behavior 

(Echegaray, 2017). 

 

Figure 1.1 Amount of E-waste generated and collected globally in year 2022 

 
Source: Baldé, C. P., Kuehr, R., Yamamoto, T., McDonald, R., D’Angelo, E., Althaf, S., ... & 

Wagner, M. (2024). The global e-waste monitor. United Nations University (UNU), International 

Telecommunication Union (ITU) & International Solid Waste Association (ISWA), Geneva/Bonn, 

1-147. 

 

 

1.2 Research Problem 

 

Reposition of recycling behavior needs to be done, as the escalating numbers of e-
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waste being generated has already been an impactful factor on both health and 

environment related concerns (Yadav et al., 2022; Garlapati, 2016). Most studies 

focused on the view of the reasoned behavior emphasizing the intention and 

planning (e.g. Wang et al., 2018; Kumar, 2019; Vijayan et al., 2023), excluded the 

view of habit roles on the behavior shaping process, which is backing evidence on 

e-waste recycling behavior research. As advocated by Gardner et al. (2024), 

intention is just one of the influences on behavior while under certain 

circumstances, habits may be more impactful than intention, while in other cases 

intention could be more impactful. For the cases of recycling behavior, it tends to 

fluctuate over time and across generations through research on meta-analytic and 

panel-based (Viscusi et al., 2023; Xia et al., 2023). Joint research on habits and 

intentions is vital to generate stronger foundation for understanding the recycling 

matter of e-waste in the changing environment.  

 

The effectiveness of recycling behavior among consumers has remained 

inconsistent caused by the high volume of produced e-waste. Although 

consciousness on the environmental risk has been widely spread to the consumers, 

many consumers still choose to dispose e-waste in an irresponsible manner which 

is unsafe and illegal (Wang et al., 2021). Despite the growing amounts of research 

on e-waste management, comprehensive conceptual frameworks that analyze 

public intention and behavioral determination on e-waste disposal are still lacking. 

As highlighted by Borthakur and Govind (2018), the increasing studies from 

various dimensions does not contribute to eliminating the lack of literature 

offering a 'conceptual framework' for evaluating e-waste-related issues and 

anticipating potential solutions. This reveals the need for constructing theoretical 

models that could act as a guide for both research and policy on recycling 

behavior. Moreover, the psychological factors of consumer’s e-waste recycling 

intention and behavior are still understudied. Therefore, conducting related studies 

to help in stopping the growth of e-waste disposing volume remained crucial. 

 

 

1.3 Research Questions and Objectives 
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Against research background, research questions and objectives are formulated. 

 

 

1.3.1 Research Questions 

 

Research questions are created to examine the connections between the exogenous 

variables (psychological and contextual factors), and the intention of e-waste 

recycling, that further leads to e-waste recycling behavior.  

 

The following six are the research questions to be handled: 

 

1. Is attitude toward e-waste recycling positively affecting e-waste recycling 

intention? 

2. Are subjective norms of e-waste recycling positively affecting e-waste 

recycling intention? 

3. Is perceived behavioral control of e-waste recycling positively affecting e-

waste recycling intention? 

4. Is perceived convenience of e-waste recycling positively affecting e-waste 

recycling intention? 

5. Is e-waste recycling habit positively affecting e-waste recycling intention? 

6. Is e-waste recycling intention positively affecting e-waste recycling 

behavior? 

 

 

1.3.2 Research Objectives 

 

The aim of this research is to test the interrelations linking exogenous and 

endogenous variables. The main aim consists of discovering how different 

psychological and contextual factors predict the intention, further impacting the e-

waste recycling behavior.  

 

The subsequent six are the research objectives to be achieved: 
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1. To discover whether there is a positive connection between attitude toward 

e-waste recycling and e-waste recycling intention. 

2. To discover whether there is a positive connection between subjective 

norms of e-waste recycling and e-waste recycling intention. 

3. To discover whether there is a positive connection between perceived 

behavioral control of e-waste recycling and e-waste recycling intention. 

4. To discover whether there is a positive connection between perceived 

convenience of e-waste recycling and e-waste recycling intention. 

5. To discover whether there is a positive connection between habit of e-

waste recycling and e-waste recycling intention. 

6. To discover whether there is a positive connection between e-waste 

recycling intention and e-waste recycling behavior. 

 

 

1.4 Scope of study 

 

According to Simon and Goes (2013), the scope of study helps in identifying the 

focus of a study and the establishment of boundaries in research, by defining the 

subject, factors, and limitations. It is a crucial component in a study, as it sets 

clear limitations and boundaries for research, while also ensures the study is on 

the right focus so the study’s objectives can be attainable, and the findings are 

appropriate (Simon & Goes, 2013). A study often includes geographical locations 

in it, because knowing the setting or site helps to explain how likely the study's 

results can be applicable (Creswell, 2014). Specifically for this study, Malaysia 

has been located as the ultimate destination of conducting the research. As 

highlighted by Department of Environment Malaysia (n.d.), total amount of e-

waste in Malaysia is forecasted to reach 24.5 million in 2025. The large amount of 

e-waste disposal highlights the significance of the e-waste issue, rendering this 

research both timely and essential.  

 

The unit of analysis is also an important element in the scope of study, indicating 

the entity that is being focused on the study, which could be any individual or 

bodies (Babbie, 2020). Individuals as the unit of analysis is appropriate for this 
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study, as each person serves as a unique entity from whom data are gathered and 

analyzed using instruments such as surveys or interviews (Babbie, 2020). The 

focused unit of analysis are the individuals who own electronic devices, as they 

are the key entity where the data on e-waste recycling will be collected and 

analyzed. Besides, identifying the variables is also an important part in 

establishing the scope of study, as the variables refer to the key characteristics or 

value that is being measured (Neuman, 2013). By defining the relevant variables, 

it could help in determining the conceptual boundaries of the study, while also 

ensuring the collected data to be accurate and precise (Kumar, 2018). The key 

variables of this study would be electronic devices and e-waste. According to 

Butterfield and Szymanski (2018), electronic devices are defined as gadgets that 

operate with the flow of electrons in semiconductors, vacuum tubes, or circuits. 

Computers, mobile phones, televisions, and other devices with the use of 

communication and processing are all classified as electronic devices by 

Butterfield and Szymanski (2018). Next, as asserted by Balde et al. (2017), e-

waste is the rubbish generated when electronic devices that users no longer want 

or need are disposed of. Improper handling of e-waste could have threat to both 

the environment and health due to harmful substances that are contained in 

electronic devices namely heavy metals like cadmium, lead, and mercury (Parvez 

et al., 2021). 

 

 

1.5 Research significance 

 

This research studies the connection between the different psychological and 

contextual factors about e-waste recycling behavior, offering view and 

suggestions to organizations and government in forming better strategies to 

overcome the high rising volume of generated e-waste. Although many recycling 

related studies have been done using Theory of Planned Behavior (TPB), multiple 

researchers have argued that by including more variables in the framework, TPB 

could be further enhanced (Mason et al., 2022; Cheung et al., 1999; Macey & 

Brown, 1983, Terry et al., 1999). Theoretically, this research helps to expand the 

Theory of Planned Behavior (TPB) (Ajzen, 1991) by having additional constructs 
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of perceived convenience and e-waste recycling habits, providing more 

comprehensive understanding on the topic. The additional habitual variables 

further refine the behavioral model, filling up the crucial gap on the matter of e-

waste disposing behavior. Besides, it also provides actionable insight to the 

policymakers, related organizations, and educators by including the key 

behavioral factors of e-waste disposal (Borthakur & Govind, 2018). Thus, with the 

suggested action being taken, it is likely that the increasing e-waste issues could 

be eliminated.  

 

 

1.6 Chapter Summary 

 

Chapter 1 includes the introduction on the research topic of the interrelation 

between the psychological and contextual factors and the intention, and the 

interrelation between intention and e-waste recycling behavior. The study 

background states the current environment of e-waste recycling. The problem 

statement emphasized the gap of knowledge on the connection between 

psychological and contextual factors and intention, that further impact e-waste 

recycling behavior. Research questions and objectives were constructed as the 

direction of the study. Chapter 1 ended with the significance of the research into 

the current environment. 
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CHAPTER 2: LITERATURE REVIEW 
 

 

2.0 Introduction  

 

The second chapter discusses the underlying theory and the framework, serving as 

the basis for the study. In the beginning, an explanation is given on how the 

underlying theory is applied to the research. Next, the endogenous variables, 

namely e-waste recycling behavior and intention are clarified, followed by the five 

exogenous variables i.e. attitude toward e-waste recycling, subjective norms of e-

waste recycling, perceived behavioral control of e-waste recycling, perceived 

convenience, and habit of e-waste recycling. Lastly, conceptual framework is 

formed, while explanation is appended on the constructed hypotheses. 

 

 

2.1 Underlying Theory 

 

 

2.1.1 Theory of Planned Behavior (TPB) 

 

Theory of Planned Behavior (TPB) is a prevalent structure for comprehending the 

immediate factors influencing conduct (Conner, 2020). As a theory that priories 

the study on human behavior, it interprets the interrelation between psychological 

and contextual factors, and human behavior. TPB is a theory that is supported by 

three kinds of reflection which include: the expectations of outcome caused by 

behavior (behavioral beliefs), the individual’s expectations of social pressure on a 

behavior (normative beliefs), and the existence of elements that may enhance or 

hinder a behavior (Bosnjak et al., 2020). The key goal of TPB is to test the 

intention of an individual in performing a behavior, and how much effort the 

individual spends on performing the behavior (Du & Pan, 2021; Ajzen, 1991). 

Behavioral intention to perform in TPB is known as, when the intention is 

stronger, it is more likely that the behavior will be performed by an individual. 

Ajzen & Schmidt (2020) attested that indirect factors such as unexpected events 
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could possibly act as a prevention from having an intention. 

 

Since TPB has been developed over decades, it has been used commonly to study 

the elements underlying multiple pro-environmental behaviors, which also include 

e-waste recycling related behavior (Yuriev et al., 2020; Echegaray & Hansstein, 

2017). To enhance classical TPB implementation in some newer topic, various 

research has added variables to the theory, improving its analytical ability (Si et 

al., 2020; Ding et al., 2018).  

 

 

2.1.2 Habit Formation Theory (HFT) 

 

Habit is a fundamental phase to understand the forming of a behavior, especially 

in physiological and observational view that habit is an automatic and repeated 

action that are crucial for the surviving and learning of living creatures (James, 

1890). Many studies have identified habit formation as one of the key components 

contributing to the behavioral change of an individual (Keller et al., 2021; 

Kwasnicka et al., 2019; Kwasnicka et al., 2016). The formation of habit is 

frequently first driven by the intentional decision of an individual on achieving 

specific objective (Linder et al., 2022; Wood & Rünger, 2016). For instance, an 

individual may often decide to recycle old or unwanted electronic devices, which 

over time can lead to the formation of habitual behavior. Nevertheless, habits 

could also be formed through the unintentional moves of an individual (Linder et 

al., 2022). For example, a person might leave the old or unwanted electronic 

devices at the nearby recycling collection point simply out of convenience, and 

over time, it could lead to the forming of recycling habits with repeated 

unintentional behavior.  

 

Recent definitions characterize habit as the overall mechanism by which cuing 

these associations produces action impulses (Gardner et al., 2023; Gardner, 2015), 

or as an acquired cue-response connection that, upon cue exposure, automatically 

triggers non-conscious impulses to act (Gardner et al.,2023; Fleetwood, 2019). 

Although people can get into a habit with repetition of behavior, the habit could 
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still possibly be reverted to the old one through times and environments (Mazar et 

al., 2021). Guidance in this situation is crucial to maintaining habitual behavior.  

 

 

2.2 Review of Variables 

 

 

2.2.1 Endogenous Variable: E-waste Recycling Behavior  

 

As attested by Koshta et al. (2022), it is crucial for stakeholders to share equal 

responsibility on e-waste management to form an eco-efficient economy and 

green society. For achieving the objective, the analyzing of individual’s behavior 

on e-waste recycling is a must. An individual’s actual and forecasted recycling 

behavior and intention could be used for the prediction of e-waste recycling 

(Vijayan et al., 2023; Aboelmaged, 2021), enabling policymakers and parties in 

responsible, to act on recycling engagement if needed. Thus, in-depth study on the 

topic is crucial to gain ultimate benefit from the outcome of environment and 

human beings.   

 

Many studies have been conducted to learn the connection between e-waste 

recycling behavior with different psychological and contextual factors (Thurkal et 

al., 2023; Kumar, 2019; Wang et al., 2016). Study by Wang et al. (2016) revealed 

that elements including attitude towards recycling, environmental awareness, etc., 

have given significant impact towards e-waste recycling behavior and its 

intention. It is testified that strengthen on these factors could positively enhance 

the e-waste recycling behavior (Wang et al., 2016). Kumar (2019) confirmed that 

psychological factors including perceived control, individual responsibility, and 

subjective norm are the main driver of recycling behavior, which have a 

significant correlation. As examined by Thurkal (2023), there are critical elements 

influencing consumer intention for e-waste recycling, namely knowledge and 

abilities related to the behavior, habitual practices, convenience, cost, and 

environmental limits.  
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As for this study, it aims to learn e-waste recycling behavior by reviewing effect 

by psychological and contextual factors on it. The factors within the field have 

been proven that they have the ability on impacting recycling behavior 

significantly. This study will further review on the topic, including factors namely 

attitude toward e-waste recycling, subjective norms of e-waste recycling, 

perceived behavioral control, perceived convenience, and habit of e-waste 

recycling. 

 

 

2.2.2 Exogenous Variable: Attitude Towards E-waste Recycling 

 

According to Wang et al. (2019), an assessment of the acceptance or rejection of 

an individual's behavior is referred as attitude, encompassing emotional 

components (how one feels about a specific behavior) and cognitive factors 

(understanding). Additionally, attitude concentrates on emotions and ethical 

obligation of individual themselves towards an issue. Construct regarding e-waste 

recycling’s attitude could be explained to the degree which a person perceives that 

their understanding of e-waste recycling will influence their readiness to 

participate in it (Kochan et al., 2016; Kelly et al., 2006).  

 

Dhir et al. (2021) suggested that benefits on personal and environmental well-

being could engage people to lay towards the e-waste recycling related attitudes. 

Through their study, they have found that the benefits are positively connected to 

the pro-environmental attitudes. Therefore, increasing the environmental benefits 

acknowledgment could be the key to enhancing recycling attitudes. Kochan et al. 

(2016) have pointed out that positive attitudes towards e-waste recycling do not 

directly influence the behavior, it could be caused by the limitation of resources 

and knowledge. Yadav et al. (2022) attested that constraints on the environment 

will act as an indirect influence reflecting one’s attitude, secondarily affecting e-

waste behavior shaping. Besides, attitudes towards e-waste recycling are also 

closely connected to the amount of recycling knowledge that the individual has, 

and how much the individual cares on the issues (Jabbour et al., 2023). Individuals 

that care less could choose to ignore the known information, which results in 
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negative impacts on attitudes of e-waste recycling. Individuals that agree on the e-

waste recycling responsibility and involvement, will have more active recycling 

attitudes (Wang et al., 2016). 

 

 

2.2.3 Exogenous Variable: Subjective Norms of E-waste Recycling 

 

Subjective norms suggest that opinions, thoughts, influences, and pressures caused 

by an individual’s social circle may be either beneficial or harmful (Ajzen, 1991). 

It can be categorized into injunctive norms (behavior perceived by individuals) 

and descriptive norms (the acknowledgement of a particular behavior by an 

individual), each possessing an independent prediction capacity about individual 

behavioral intentions (Xu et al., 2022).  Subjective norms are proposed to be more 

impactful in collectivist cultures than the individualistic cultures (Triandis, 1996), 

where collectivist cultures have more acknowledgment on social pressure 

performing a behavior. Kumar (2019) has further elaborated that country that 

practices strong collectivist cultures namely China, has more intention in e-waste 

recycling, resulted by the high conscious of social pressures on behavior.  

 

Studies have been conducted to test the correlation between subjective norms with 

the recycling behavior (Suryanto et al., 2023; Aboelmaged, 2021; Kumar, 2019). 

Study by Suryanto et al. (2023) has proven that subjective norms and behavior of 

e-waste recycling have a significant relationship through their research on 219 

respondents. Kumar (2019) has examined similar results for subjective norms and 

e-waste recycling behavior that also has significant connection in between. 

However, study by Aboelmaged (2021) has tested that subjective norms have a 

high p-value (0.724), which does not provide enough evidence to show that it has 

significant influence on e-waste recycling behavior. The diversification of results 

can be explained by Schultz’s (2014) suggestion that social norms catalyze green 

and sustainable behaviors "in certain circumstances, for specific actions, and for 

particular individuals," influenced by broader macro-level dynamics such as 

socioeconomic considerations that affect individual interactions with social norm 

stimuli. 
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2.2.4 Exogenous Variable: Perceived Behavioral Control of E-waste 

Recycling Behavior 

 

Perceived behavioral control represents the extent to which a customer can control 

and execute a desired behavior. (Sultan et al., 2020; Grimmer & Miles, 2017; 

Kidwell & Jewell, 2003; Ajzen, 2002). Studies show that high perceived 

behavioral control (PBC) could result in high likeliness to conduct a behavior, 

while low PBC leads to low intention to behave on the behavior (Sultan et al., 

2020; Kiriakidis, 2015; Ajzen, 2002). Individuals who feel to have higher 

perceived control are more likely to act in the best interest of environmental 

management (Latip, 2018). With the supporting study, Vijayan et al. (2023) 

conclude hypothesis of PBC having positive connection with e-waste recycling 

intention. 

 

Studies by Rusell et al. (2017), Ertz et al. (2016), and Webb et al. (2013) have 

identified perceived behavioral control as a strong indicator for behavioral control. 

Kumar (2019) has also evaluated significant impact of PBC, specifically on 

behavioral intention of e-waste recycling. Although major studies have provided 

results in positive relationships, Aboelmaged (2021) examined that it is 

insignificant between the PBC and e-waste recycling behavior. Earlier study by 

Zhang et al. (2019) also tested insignificant results for behavioral control affecting 

household waste management. Both studies have started with a positive 

hypothesis supported by previous studies but end out with the opposite result. 

Aboelmaged (2021) explained that the unexpected result could possible being 

caused by the lack of awareness of public on e-waste recycling. Zhang et al. 

(2019) further elaborated that the potential reason for different results is possibly 

in connection with publics not having internalized reported challenges or abilities 

related to waste sorting as troublesome, which is likely to impede their behavioral 

objectives. 
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2.2.5 Exogenous Variable: Perceived Convenience of E-waste Recycling 

 

Perceived convenience for waste management behavior is the degree of 

convenience that individuals anticipate while making decisions for waste 

management (Cheng et al., 2022; Venkatesh & Davis, 2000). E-waste recycling 

behavior is likely to be influenced by perceived convenience. It could be defined 

as the time needed and the ease of individuals to recycle e-waste (Gonul et al., 

2016; Tonglet et al, 2004). Many previous works have identified that perceived 

convenience has strong influences towards recycling activities and proper disposal 

practices (Vijaya et al., 2023; Khan et al., 2019). It is to be believe that if there are 

more convenient access being given to the individuals, the individuals’ intention 

on performing the e-waste recycling behavior will be enhanced (Vijayan et al., 

2023; Wanger, 2011). 

 

Studies that have been conducted within Malaysia context have shown significant 

relationship between e-waste recycling behavior and perceived convenience 

(Naqvi & Farooq, 2024; Shaharudin et al., 2023). Shaharudin (2023) has 

confirmed that perceived convenience directly impacts e-waste intention, but since 

the result is collected from small sample of 110 youth from Putrajaya, Malaysia, 

the result may not apply to the rest of the population. Study by Kumar (2019) has 

rejected the hypothesis of convenience having positive connection with e-waste 

recycling intention, resulting in insignificant correlation. Simamora (2021) has 

further confirm on the insignificant of the convenience towards e-waste recycling 

behavior. Simamora (2021) explained that the failure on convenience affecting 

behavioral intention may be resulted from the limitation of transportation, lack of 

the will of disposing e-waste, time restriction, and lack of knowledge to perform 

the e-waste recycling activities.  

 

 

2.2.6 Exogenous Variable: Habit of E-waste Recycling 

 

Habit refers to the automatic action performed by an individual, triggered by 

environment or repeated behavior, without the involvement of conscious goals 
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and intention (Robbins & Costa, 2017). Once a specific habit is being formed, 

recognition of the contextual cues will automatically deliver the response to the 

mind, and the responses will be further carried out and performed by the 

individual repeatedly (Wood, & Rünger, 2016). Gardner et al. (2020) explained 

that under certain circumstances, habit could takeover intention, directly lead to 

the final behavior without the need of conscious intention. For instance, when a 

worker repeatedly takes the same route every day, the contextual cues will be 

embedded in the worker’s mind. In result the worker will automatically repeat the 

action, taking the same route even though other faster routes are made available. 

Studies also suggest that if an individual has a routine recycling habit, it could 

also enhance other forms of recycling which includes e-waste recycling (Sabbir, 

2023; Welfens et al., 2016).  

 

Few recent conducted studies have reviewed the connection between habit and e-

waste recycling behavior (Vijayan et al., 2023; Sabbir et al., 2023; Aboelmaged, 

2021). Study confirmed that there is a significant correlation between habit as an 

exogenous variable and recycling behavior as the endogenous variable (Vijayan et 

al., 2023). Therefore, the authors recommended that the related agencies and 

official bodies must educate the people in adopting recycling habits. Sabbir et al. 

(2023) have identified habit as the significant indirect forecaster of e-waste 

recycling behavior through intentions. Research by Aboelmaged (2021) has 

further confirmed habit as the strong predictor of behavior related to e-waste 

recycling. The significance of habits towards intention and behavior also applies 

to other study settings such as food waste (Riverso et al., 2017) and mobile 

healthcare application (Utomo et al., 2021).  

 

 

2.2.7 Endogenous Variable: Intention of E-waste Recycling 

 

Intention is known as the readiness of a person to perform a specific behavior 

(Mafabi et al., 2017). It is widely identified as a strong variable impacting 

behavior in behavioral theories namely Reasoned Action Approach (RAA) and 

Theory of Planned Behavior (TPB), serving as the immediate predictor of 
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behavior (Conner & Norman, 2022; Fishbein & Ajzen, 2011). Theory of Planned 

Behavior (TPB) explained that intention is the key determinants of one’s behavior, 

while being influenced by three main components which include subjective 

norms, attitude, and perceived behavioral control (Ajzen, 1991). More recent 

paper by Ajzen (2020) has explained that solid intention could only be achieved 

with strong perceived control over behavior. 

  

As Ajzen (1991) asserted, intention could bridge between the determinants of 

intention and the actual behavior. Accordingly, many studies have adopted 

intentions as the endogenous variable linking intention determinants to actual 

behavior. (Vijayan et al., 2023; Nassar et al., 2019; Echegaray & Hansstein). 

Under context of ICT adoption, Nassar et al. (2017) has tested valid predicting 

effects of behavioral intention on ICT adoption. Echegaray & Hansstein (2017) 

has conducted study on the e-waste recycling setting and tested similar result of 

intention significantly influenced by intention predictors of TPB (subjective norm, 

attitude, and perceived behavioral), but it failed to be predicted by additional 

variable such as income. Vijayan et al. (2023) have further confirmed intention is 

strongly impacted by intention determinants, which further forming the actual 

recycling behavior. Their model has given a result of 94.8% variance in intention 

and 85% in behavior, supporting role of intention in bridging the determinants and 

behaviors.  

 

 

2.3 Proposed Conceptual Framework 

 

A conceptual framework is being developed to study the interrelations between 

psychological and contextual factors, and the e-waste recycling intention, also the 

correlation between e-waste recycling behavior and intention. It includes five 

exogenous variables, which are subjective norms of e-waste recycling, e-waste 

recycling attitude, perceived behavioral control on e-waste recycling, perceived 

convenience of e-waste recycling, and habit of e-waste recycling. E-waste 

recycling intention serves as the endogenous variable for the five intention 

determinants, while also act as exogenous variable influencing behavior of e-
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waste recycling. 

 

Source: Developed for this research. 

 

As stated in figure 2.1, the conceptual framework illustrates the relationship 

between the five different psychological and contextual factors, and e-waste 

recycling intention. The framework frames the connection between e-waste 

recycling intention and behavior. Theory of Planned Behavior (TPB) supported 

the construction of the framework, while Habit Formation Theory (HFT) extended 

the framework with additional exogenous variables (Perceived Convenience & 

Habit), examining e-waste recycling behavior.  

 

 

2.4 Hypotheses Development 

 

Hypotheses that are constructed to study the relationship between the variables are 

as follows: 
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2.4.1 Attitude Toward E-waste Recycling and Intention of E-waste Recycling 

 

Koshta et al. (2022) reviewed that positive e-waste recycling attitude could 

enhance the intention of people to perform recycling. They explained that the 

finding is because of the respondents having favorable e-waste recycling attitude, 

while believing the benefits of recycling. Findings by Dhir et al. (2021) suggested 

that individual’s increased intention on e-waste recycling is likely associated with 

positive attitude of individual on e-waste recycling. Zhang et al. (2021) examined 

that recycling attitude is considered the strongest predictors for consumer’s 

intention to take part in formal recycling activities. Their study revealed a high 

degree of favorability toward e-waste recycling among individuals. The results 

could be supported with studies by Kumar (2019) and Sahu et al. (2020), defining 

attitude as the evaluation of the positive or negative effect of the behavior being 

performed. For instance, in the case of positive attitude, outcome of strong 

engagement on the intention is expected, while on the opposite side, negative 

attitude will lead to a non-engagement of the intention (Zhang et al., 2021). Thus, 

following hypothesis is proposed: 

 

H1: There is a positive relationship between Attitude toward E-waste recycling 

and E-waste recycling Intention. 

 

 

2.4.2 Subjective norms of E-waste Recycling and Intention of E-waste 

Recycling  

 

Recent study has discovered that subjective norms indicated the strongest impact 

on the reverse exchange intention of e-waste recycling (Sabbir et al., 2023). They 

asserted that influences of behavior by family members and friends could alter the 

intention of and individual towards the reverse exchange of e-waste recycling. 

Another study has also tested subjective norms having significant and positive 

impact on recycling intention (Haj-Salem et al., 2021). They explained that 

recycling intention of individuals with strong subjective norms are more likely to 

be affected by the public. Vijayan et al. (2023) revealed that shaping of one’s 
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recycling behavior could be hardly influenced by subjective norms. The result is 

further supported by Ananno et al. (2021), asserting that individual’s intention to 

pay for recycling is positively connected with the subjective norms. Previous 

studies have mentioned that more stringent subjective norm will result in 

increased recycling intentions (Ananno et al., 2021; Wang et al., 2018). Thus, 

subsequent hypothesis is established: 

 

H2: There is positive relationship between Subjective norms of E-waste recycling 

and E-waste recycling Intention. 

 

 

2.4.3 Perceived Behavioral Control of E-waste Recycling and Intention E-

waste Recycling 

 

Perceived behavioral control (PBC) could be defined as the individual’s thought 

in one’s ability to fulfill a specific duty, and the sense of difficulty in performing 

the behavior (Bhutto et al., 2023; Borthakur & Govind, 2018; Britt & Englebert, 

2018; Ajzen, 1991). In waste management, PBC mostly hinges on the ease and 

convenience with which individuals may sort their garbage and direct it through 

appropriate channels for safe disposal (Ofori & Mensah., 2022; Kumar, 2019). 

According to Simamora et al. (2021), they asserted that PBC has positive 

influences on intention and behavior. They explained that as the perceived control 

increases, the intention of performing the task also rises, assumed they are being 

motivated by the task. The finding aligns with study by Chang et al. (2022), 

confirmed that PBC affects intention of recycling directly. The authors found that 

people with greater conviction in their capacity to regulate recycling behavior will 

have higher possibility to demonstrate an increase in intention to recycle. Recent 

findings by Verma et al. (2025) also attested perceived behavioral control as a 

strong indicator of e-waste recycling intention. They suggested that individuals 

with well-supported factors on their recycling abilities (ease of collection facilities 

& knowledge in recycling), are more engaged in recycling applications. Thus, the 

hypothesis is being conducted: 
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H3: There is positive relationship between Perceived Behavioral Control of E-

waste recycling and E-waste recycling Intention. 

 

 

2.4.4 Perceived Convenience of E-waste Recycling and Intention E-waste 

Recycling 

 

Puzzo and Prati (2025) have discovered that the convenience on performing the 

recycling task (ease of collection point) positively influenced the individual’s 

intention on performing the e-waste recycling behavior. Zhang et al. (2019) 

asserted that perceived convenience is a positive indicator for resident’s intention 

in e-waste recycling. Authors have suggested that online e-waste recycling offers 

conveniency for the residents, it will further lead to the increase of residents’ 

intention towards e-waste recycling. Based on Naqvi and Farooq (2024), 

appropriate timing, adequate storage capacity, and the placement of recycle center 

are critical factors influencing the perceived convenience that enhance the 

intention of individuals to recycle e-waste. Accordingly, it leads to the result of 

perceived convenience as one of the key factors that positively impacting 

recycling behavior in their study. Vijayan et al. (2023) also examined significant 

results for the ease of recycling in engaging the recycling intention, further 

supporting the strong influences of perceived convenience as an impactful 

exogenous variable. Therefore, the following hypothesis is being formulated: 

 

H4: There is positive relationship between Perceived Convenience of E-waste 

recycling and E-waste recycling Intention. 

 

 

2.4.5 Habit of E-waste Recycling and Intention E-waste Recycling 

 

As highlighted by Nawaz et al. (2025), they have discovered a positive connection 

between habit and e-waste recycling intention. In their research, vital role of habit 

in influencing recycling intentions has been identified. The finding is further 

supported by study of Sabbir et al. (2023), which also examined positive 
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correlation between recycling habits and the intention to perform reverse 

exchange of e-waste recycling. Empirical studies being conducted on household’s 

intention to engage in waste recycling (Liu & Yang, 2022) and electricity-saving 

(Wang et al., 2019) have also demonstrated positive connection between habit and 

respective behavioral intention. Another study further reviewed that the pro-

environmental is strongly influenced by the habit (Gkargkavouzi et al., 2019). 

Yeow and Loo (2022) suggested the person who often donates outdated or 

outmoded computers will act consistently with this practice and participate in 

waste recycling. Aboelmaged (2021) further elaborated that habit could play the 

role of cognitive reminder for individuals. He suggested that habits could remind 

and guide individuals towards their intended behavior or action. Therefore, the 

subsequent hypothesis is suggested:  

 

H5: There is positive relationship between Habit of E-waste recycling and E-

waste recycling Intention. 

 

 

2.4.6 E-waste Recycling Intention and E-waste Recycling Behavior 

 

Several research have confirmed a significant impact of intention on recycling 

behavior of e-waste. Suryanto et al. (2023) reviewed that individuals’ recycling 

intention significantly influences their e-waste recycling behavior. Michael et al. 

(2024) asserted that intention has positive connection with behavior of recycling 

e-waste, supported by survey evidence from 415 respondents. In research by 

Chengqin et al. (2024), intention has been found to have strong impact on the 

actual practices of recycling. Additionally, the research that have been conducted 

in India by Vijayan et al. (2023) have examined profound effect between e-waste 

recycling behavior and intention, providing evidence based on developing 

country’s perspective. For instance, if the individual’s intention is significant, the 

intended behavior of him or her is also more likely to be performed (Wang et al., 

2023), which indicates the strong positive correlation between intention and 

behavior. Having a strong intention also helps to better predict the individual’s 

behavior, which is necessary to understand why an individual performed the 
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behavior in the first place (Conner & Norman, 2022). Hence, the following 

hypothesis is being created: 

 

H6: There is positive relationship between E-waste recycling intention and E-

waste recycling behavior 

 

 

2.5 Chapter Summary 

 

Chapter 2 starts with reviewing the underpinning theories that guided this study, 

and the variables understudied. It then presents the proposed framework as a 

foundation to examine the connections between five determinants of behavioral 

intention and actual intention of e-waste recycling. After that, hypotheses were 

developed for testing in the sections that followed.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



23  

CHAPTER 3: METHODOLOGY 
 

 

3.0 Introduction 

 

This chapter discusses the research strategy used to achieve the stated research 

goal. The research design and sample strategy applied in this study are first 

delineated, followed by the data collection technique. Lastly, the instrument used 

in the study and the planned analysis method are explained.  

 

 

3.1 Research Design 

 

Good research design should be flexible so it can accommodate view on problem 

from different aspects, given that goal of the research is clear (Mishra & Alok, 

2022). A quantitative approach is being conducted to study the correlation 

between the intention determinants and the actual e-waste recycling intention, 

which further leads to the formation of behavior on e-waste recycling. The 

approach helps in examines objective theories by testing the connection between 

variables (Creswell & Cresswell, 2018). As asserted by Johnson and Christensen 

(2024), quantitative researchers will formulate hypotheses and empirically test 

them to determine if they are supported. It is an appropriate approach for this 

research, since the defined variables can be quantified by measurement items, 

facilitating the objective examination of numerical data using statistical methods. 

Consequently, the correlation between the exogenous variables (five intention 

determinants of recycling intention), and the endogenous variables (e-waste 

recycling intention & e-waste recycling behavior).  

 

Next, causal research is employed for this research to test the correlation linking 

contextual and psychological factors, e-waste recycling intention, and e-waste 

recycling behavior. It is appropriate for this study as it enables the testing of 

cause-and-effect connections between the variables through empirical data 

analysis (Clark et al., 2021; Bryman, 2016). As asserted by Decarlo (2018), causal 
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research, or explanatory investigation, ascertains the reasons behind the behavior 

of specific occurrences. Causal research advances further by establishing cause-

and-effects which aim to examine how changes in one variable impact another 

(Remler & Ryzin, 2021). This study includes five contextual and psychological 

factors as the causes, while having the e-waste recycling intention as the effect. 

The effect on intention will further lead to the impact on recycling behavior of e-

waste.  

 

 

3.2 Sampling Design 

 

 

3.2.1 Target Population 

 

Denscombe (2017) suggested that studies should target population that is relevant 

to the topic, to avoid responses that are not appropriate to the matter. Accurate 

sampling could also help with better response rate, as the respondents are more 

relevant to the topic and more likely to give responses (Denscombe, 2017). The 

targeted audience should also have proper knowledge and view, so they can 

provide useful insights for the study (Hancock et al., 2021). This research has 

targeted active users and consumers of electronic devices as the main research 

audience. The people in the targeted population who meet the qualifying 

requirements are chosen as the target audience for the quantitative research. 

According to Lohr (2021), volunteer-based surveys are known as self-selected 

samples, where people choose to join the sample themselves. Statistics sometimes 

mislead the actual answer to a question, which makes it unsuitable for 

generalizing results to a broader population (Lohr, 2021). Thus, this study 

includes only the users who use electronic devices and those who have dealt with 

e-waste disposal, to ensure the statistics of the survey to be as relevant as possible.   

 

 

3.2.2 Sampling Frame, Sampling Technique & Sample Size 
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Sampling frame is the more specific version of population, whereas it includes 

portion of sample units from the overall population (Rahman et al., 2022). 

Acharya et al., (2013) highlighted that the success of probability sampling is 

dependent on the sampling frame. If it is not properly constructed, the random 

sampling may fail in addressing the research problem. As recorded in 2024, there 

are approximately 5.5 billion people online with their electronic devices 

(International Telecommunication Union, 2024). The sampling frame of this study 

consists of individuals within the existing online population who are actively 

using electronic devices that will generate e-waste due to their device usage.  

 

Non-probability sampling would be adopted in the sampling process of this study. 

According to Stratton (2021), non-probability sampling could be defined as a 

method which researchers will intentionally choose the relevant participants from 

a targeted sample, rather than allowing the population to self-select into the study.  

As asserted by Hair et al. (2021), power analysis offers a more dependable 

estimation of minimum sample size in comparison with the 10-times rule method 

for the minimum required sample size in PLS-SEM. The author suggested that 

researchers should employ the inverse square root approach, as it offers better 

precision and simplicity in use. According to Kline (2023), the suggested median 

sample size is approximately 200 with supporting reviews and studies in various 

fields (Kline, 2023; Shah & Goldstein, 2006; MacCallum & Austin, 2000). By 

using G*Power analysis tool, with five predictors, a minimum sample size of 92 is 

required for this study, calculated with an effect size of 0.15, an alpha value of 

95%, and a probability of 0.80.  

 

 

3.3 Data Collection Methods 

 

 

3.3.1 Primary Data 

 

One of the most important phases of research is data collection. It plays an 

important role in minimizing the potential errors that occur during the study and 
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ensures the overall quality of the result (Taherdoost, 2021). Thus, more effort and 

time should be spent on the data collection process, as it helps in gaining relevant 

data to avoid inaccuracy in the findings (Taherdoost, 2021; Kabir, 2016). The 

primary data is gathered using a questionnaire including a series of questions 

answered by respondents from a designated population. (Mazhar et al., 2021). 

According to Aithal and Aithal (2020), quantitative research in the field of social 

science, business management, and medical research widely adopts questionnaires 

as the main method to collect quantitative data from consumers, customers, and 

patients respectively. Moreover, a well-designed online survey may yield results 

that are comparable to those collected using traditional paper-based survey, while 

also offers benefits such as shorter data collection and distribution time, and lower 

cost (Regmi et al., 2016). Therefore, data will be collected using online surveys to 

study the interrelationship between different psychological factors, and the e-

waste recycling intention, while further leads to the forming of recycling behavior 

on e-waste. The results collected through the questionnaire could be used for 

further analysis and to better understand the topic.  

 

 

3.3.2 Research Instrument 

 

An online based survey will be designed and implemented by using Google Forms 

as the platform. To ensure the relevance of the survey outcome, a filtering process 

will be implemented during distribution process to include only respondents that 

have experience with e-waste disposal, while excluding those who are not 

relevant. The survey consists of 3 separate sections. Based on the moral 

principles, the survey will ensure that the respondents understand the objective of 

research, and the risk and benefits alongside. Data privacy consent will be 

obtained to ensure the respondents’ voluntary participation and to allow access to 

their provided information. Respondents will be informed on the intention of the 

survey and the assurance on their personal information that will be only used 

within the scope of study. There will be no risk associated with the responses, 

while the data collected will be kept confidentially. The responses will only be 

collected after the participants have been fully informed on the purpose of the 
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questionnaire. Subsequently, the respondents will start filling in the first section of 

the survey which is the demographic section. Questions will be asked about the 

age group, highest education level, gender, and income level. Demographic 

questions are essential in research, as they could significantly influence the 

research findings by revealing variations in attitudes and perception across the 

demographic groups (Kumar, 2018). Next, descriptive questions will be asked on 

electronic devices about reason to dispose, types of devices owner, numbers of 

devices owned, and ways of disposing. Descriptive questions could help in 

answering simple but important questions in a study, such as “Who, What, Why, 

When, Where, How, How Much” (Vetter, 2017). The last section consists of the 

questions established on exogenous and endogenous variables. Seven-point Likert 

scale is being used in this study. According to Joshi (2015), a seven-point Likert 

scale is more sensitive, less likely to cause forced-choice bias, and works better 

with how people think, which makes survey results more legitimate and reliable 

overall. The complete list of questions is in Appendix A. 

 

 

3.3.3 Measurement of Scale 

 

Scale of measurement is a fundamental concept used in research to categorize 

variables based on their level of classification and to determine the proper 

mathematical operations that can be applied to them (Vogt et al., 2012; Kervin, 

1992). Original theory of measurement scales by Steven (1946) identified that 

there are four levels of measurement which include: nominal, ordinal, interval, 

and ratio.  

 

 

3.3.3.1 Nominal Scale 

 

According to Steven (1946), nominal measurement is the most basic level of 

measurement, where variables are being classified into categories that are labelled 

without numerical meanings. Names are commonly used for the label of 

categories, without specific order or numerical value (Babbie, 2020; Trochim et 

al., 2016). In this study, demographic questions such as education level and 
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gender, will be measured using nominal scale, along with the descriptive 

questions regarding the reason of disposing e-waste, types of electronic devices 

owned, and the method of disposing e-waste.  

 

 

3.3.3.2 Ordinal Scale 

 

Ordinal scale is the second level of measurement, which ranks categories in a 

specific order (Steven, 1946). Besides, the intervals between categories cannot be 

measured and assumed to be equal (Trochim et al., 2016; Gravetter et al., 2009). 

Demographic questions including age and income level are being measured on 

ordinal scale. Besides, descriptive questions regarding the numbers of electronic 

devices owned, along with other questions designed using seven-point Likert 

scale, will also be measured as ordinal data. 

 

 

3.4 Proposed Data Analysis Tool 

 

 

3.4.1 Partial Least Squares Structural Equation Modelling (PLS-SEM) 

 

Partial Least Squares Structural Equation Modelling (PLS-SEM) is being used in 

this study to analyze the collected data by running the Smart PLS software. Smart 

PLS is an appropriate tool to be used for this study, because it is one of the most 

advanced and up-to date software for performing PLS-SEM analyses (Sarstedt et 

al., 2021; Sarstedt & Cheah, 2019). The software enables researchers to determine 

the statistical relationship between variables through the estimation of both 

measurement and structural models in PLS-SEM (Hair et al., 2014). Within the 

context of social science research, Smart PLS is widely accepted as a prevalent 

instrument for executing PLS-SEM, because of its advanced analytical capabilities 

to manage complex intricate model estimations (Sarstedt & Liu, 2024). PLS-SEM 

has also been chosen because it is conceptually established as a causal-predictive 

method that enables the testing of causal relationships and prediction (Shmueli et 

al., 2019). This lines up with the present research’s goal to explore the 
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interrelations between the psychological factors and the e-waste recycling 

intention, in addition to the subsequent effect on the actual recycling behavior. 

Moreover, PLS-SEM is adept for assessing intricate models with several 

concurrent relationships (Hair et al., 2024), as demonstrated in the present study, 

which includes five direct and one indirect hypothesis. Richter et al. (2020) 

reviewed that the combined use of instruments enhances the understanding of 

complex models by testing the sufficiency logic for an outcome to occur. 

 

To enhance the PLS-SEM analysis’s validity and reliability, two essential phases 

are involved: measurement model evaluation and structural model assessment 

(Hair et al., 2022). Assessing the measurement model helps to better prove the 

constructs’ validity by applying threshold for composite reliability (CR), factor 

loadings (FL), and average variance extracted (AVE). The recommended 

threshold values are 0.708, 0.700, and 0.5, (Hair et al., 2019). Heterotrait-

monotrait (HTMT) ratio of correlations is vital for the process as it verifies the 

discriminant validity by measuring whether the variables are conceptually distinct 

from one another (Henseler et al., 2015). According to Henseler et al. (2015), 

HTMT value below the threshold of 0.90 is generally accepted, especially for 

situation where the variables are conceptually similar, indicating that the 

constructs are sufficiently distinct. After confirming the reliability of the 

measurement model, the next stage is to access the structural model by first 

determining the collinearity using Variance Inflation Factors (VIF). A VIF value 

below 5.0 indicates that the collinearity is not a threat in the structural model (Hair 

et al., 2019). The evaluation of structural model requires 10,000 resamples using 

the bootstrapping method to test the significance of path coefficient by providing 

confidence interval bias-corrected (CIBC), t-values, and p-values (Becker et al., 

2023).  In two-tailed test, t-value greater than 1.96 and p-value lower than 0.05 

indicates significance inter-construct relationship at 5% level (Hair et al., 2019). 

While for one tailed test, t-value above 1.645 is critical for 5% significance (Hair 

et al., 2019). 

 

Other indicators such as f², and PLS predict are being used to test the predictive 

power of the model, while R² is used to reflect the model’s explanatory power. 

According to Hair et al. (2022), R² values represent the proportion of variance 
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explained in endogenous latent variables, and can be interpreted as substantial 

(0.75), moderate (0.50), or weak (0.25). f² are used to measure the effect size of an 

exogenous variable on an endogenous variable through accessing the include or 

exclude of predictors in R² (Hair et al., 2022). Cohen (1988) has set the criterion 

for small, medium, and large effects with F² values of 0.02, 0.15, 0.35 

accordingly. Lastly, PLS predict was adopted to test the model’s predictive power 

instead of the traditional Q² metric. As suggested by Shmueli et al. (2019), PLS 

predict is a more appropriate instrument to access the predictive capability of the 

model, as it examines both in-sample and out-of-sample for a more detailed 

assessment. Prediction errors such as root mean square error (RMSE) and mean 

absolute error (MAE) will be calculated for each endogenous variable and 

compared to the linear regression (LM) benchmark (Shmueli et al., 2019). As 

recommended by Shmueli et al. (2019), if the prediction errors are lower in the 

PLS-SEM model compared to the LM benchmark, it indicates that the model has 

an adequate predictive power. 

 

 

3.5 Chapter Summary  

 

In summary, chapter 3 discusses research and sampling design, method of 

collecting data, and the proposed tool for data analysis. This research employs 

causal analysis to examine the relationships of cause and effect between different 

psychological and contextual factors, and e-waste recycling intention that further 

impacts on the actual recycling behavior. A convenience sampling technique is 

being utilized in the distribution of questionnaires. The information collected from 

the online survey will be further analyzed through Smart PLS. 
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CHAPTER 4: DATA ANALYSIS 
 

 

4.0 Introduction 

 

This chapter assesses the relevant results that correspond to the research questions 

and hypotheses constructed. First, descriptive analysis is provided according to the 

demographic information gathered from the respondents through the online 

questionnaire, interpreted in the form of frequency and percentage. Smart PLS 

software was used as a statistical analysis tool to examine the mean, median, 

standard deviation, kurtosis and skewness of the variables apart from the 

inferential analysis. Further discussion was done on the reliability, validity, 

significance, variance inflation factors (VIF), R2, f2, and PLSpredict.  

 

 

4.1 Descriptive Analysis 

 

A total of 205 responses were collected in this research, surpassing the minimum 

requirement of 200 responses suggested by Kline (2023) and 92 responses that 

were calculated using the G*Power analysis tool for this study. The exceeding 

numbers of responses indicate that the findings are reliable and valid. Descriptive 

analysis outlines the demographic background of the sample and provides 

overview of the proposed variables. Demographic data are being illustrated in the 

form of frequency and percentage to give a more detailed view on the 

demographic background of the sample. The core tendencies and dispersion of the 

main variable were highlighted using the descriptive statistics like means and 

standard deviations, serving as the foundation for further inferential analysis. 
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4.1.1 The Demographic Information of Respondents 

 

Demographic data of the respondents are collected and analyzed for better 

understanding of the sample’s characteristics. The demographic information 

consists of age group, education level, gender, income level, and relevant 

descriptive data to better support and explain the demographic backgrounds of the 

sample. All the demographic information will be analyzed in the form of 

frequency and frequency percentage.   

 

 

4.1.1.1 Age Group 
Table 4.1: Age Group 

Source: Developed for this research 

Figure 4.1: Age Group 

Source: Developed for this research 

Table 4.1 and figure 4.1 illustrate most respondents came from the age group of 

13-28 (Gen Z), comprising 62.44% of the sample. A smaller portion of the sample 

falls within the age group of 29-44 (Millennials) and 45-60 (Gen X), with the 

percentage of 30.24% and 7.32% respectively. 

 

62.44%

30.24%

7.32%

13-28 (Gen Z)

29-44 (Millennials)

45-60 (Gen X)

Age Group Frequency Frequency percentage (%) 

13-28 (Gen Z) 128 62.44 

29-44 (Millennials) 62 30.24 

45-60 (Gen X) 15 7.32 

Grand Total 205 100.00 
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4.1.1.2 Education Level 
Table 4.2: Education Level 

Source: Developed for this research 

Figure 4.2: Education Level 

Source: Developed for this research 

Based on Table 4.2 and Figure 4.2, it shows that over half of the sample (58.05%) 

falls into the education level of bachelor’s degree or equivalent qualification. 

STPM or equivalent qualification, SPM or equivalent qualification, and master’s 

degree hold a minor portion of 19,02%, 14.63%, and 5.85% accordingly. Both 

doctoral degree or PhD, and PMR or equivalent comprise only small percentage 

of the sample with 1.46% and 0.98% correspondingly.  

 

 

4.1.1.3 Gender 
Table 4.3: Gender 

Gender Frequency Frequency Percentage (%) 

Male 160 78.05 

58.05%

19.02%

14.63%

5.85%
1.46%

0.98%

Education Level
Bachelor's Degree/ACCA/any
equivalent qualification

STPM/A-
level/Diploma/Foundation/Matrik
ulasi/any equivalent qualification
SPM/SVM/IGCSE/UEC/O-level/
any equivalent qualification

Master's Degree

Doctoral Degree/PhD

PMR/PT3/any equivalent
qualifications

Education Level Frequency 

Frequency 

Percentage (%) 

Bachelor’s degree/ACCA/any equivalent qualification 119 58.05 
STPM/A-level/Diploma/Foundation/Matrikulasi/any 

equivalent qualification 39 19.02 

SPM/SVM/IGCSE/UEC/O-level/ any equivalent 

qualification 30 14.63 
Master’s degree 12 5.85 

Doctoral Degree/PhD 3 1.46 

PMR/PT3/any equivalent qualifications 2 0.98 

Grand Total 205 100.00 
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Female 45 21.95 

Grand Total 205 100.00 
Source: Developed for this research 

Figure 4.3: Gender 

Source: Developed for this research 

According to Table 4.3 and Figure 4.3, majority of the respondents are male, 

indicating 78.05% of the sample, while female only stands 21.95% of the portion.  

 

 

4.1.1.4 Income Level 
Table 4.4: Income Level 

Source: Developed for this research 

Figure 4.4: Income Level 

Source: Developed for this research 

78.05%

21.95%

Gender

Male
Female

Income Level Frequency Frequency Percentage (%) 

RM5,249 or lower (B40) 150 73.17 

RM5,250 to RM11,819 (M40) 41 20.00 

RM11,820 or above (T20) 14 6.83 

Grand Total 205 100.00 

73.17%

20.00%

6.83%

Income Level

RM5,249 or lower (B40)

RM5,250 to RM11,819 (M40)

RM11,820 or above (T20)
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Table 4.4 and Figure 4.4 indicate that most of the respondents have an income 

level within RM5,249 or lower (B40), while followed by RM5,250 to RM11,819 

(M40) and RM11,820 or above (T20) with a smaller percentage of 20.00% and 

6.83% accordingly.  

 

 

4.1.2 Descriptive Statistics of Exogenous and Endogenous Variables 

 

Table 4.5: Descriptive Statistics of Exogenous and Endogenous Variables 

Name Mean Median 
Standard 

deviation 
Excess kurtosis Skewness 

Atd1 4.927 5 1.599 -0.225 -0.558 

Atd2 5.395 6 1.529 0.245 -0.968 

Atd3 5.439 6 1.572 0.367 -0.995 

SN1 5.263 6 1.617 0.360 -1.027 

SN2 4.673 5 1.684 -0.769 -0.371 

SN3 4.590 5 1.752 -0.805 -0.387 

PBC1 4.610 5 1.817 -0.797 -0.503 

PBC2 4.483 5 1.839 -0.896 -0.449 

PBC3 4.585 5 1.797 -0.701 -0.506 

PCon1 4.332 4 1.755 -0.938 -0.178 

PCon2 4.312 4 1.750 -1.018 -0.184 

PCon3 4.259 4 1.810 -1.008 -0.217 

H1 4.122 4 1.781 -0.870 -0.018 

H2 4.088 4 1.787 -0.890 -0.087 

H3 4.541 5 1.809 -0.629 -0.461 

Int1 4.478 5 1.666 -0.519 -0.347 

Int2 4.668 5 1.721 -0.553 -0.603 

Int3 4.283 4 1.834 -0.924 -0.261 

Bhv1 4.941 5 1.735 -0.544 -0.648 

Bhv2 5.302 6 1.598 0.968 -1.263 

Bhv3 4.288 4 1.840 -0.952 -0.217 

Bhv4 4.937 5 1.751 -0.299 -0.798 

Source: Developed for this research 

According to the descriptive analysis in Table 4.5, it indicates that the mean value 

of the indicators ranges between 4.1 to 5.4 approximately, while the medians are 

mostly 4 or 5. The clustering value around the scale’s midpoint signifies a 

balanced central tendency among the variables. Standard deviations range 

between 1.529 to 1.840, with Bhv3 (1.840) being the highest and Int3 (1.834) as 
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the lowest. Statistics on excess kurtosis show that most of the distributions are 

near normality, only few indicators such as Bhv2 (0.968) and SN1 (0.360) reflect 

occasional peakedness. The skewness values indicate a slight negative skew for 

most indicators, with Bhv2 (-1.263) and SN1 (-1.027) illustrating the strongest 

leftward skew.  

 

 

4.2 Inferential Analyses 

 

PLS-SEM was utilized as the analytical approach to examine the conceptual 

framework through a two-phase analysis. The first phase takes part in analyzing 

the measurement model, followed by evaluation of structural model in the 

subsequent phase. 

 

 

4.2.1 Measurement Model Assessment 

 

The first phase of the analysis involves the evaluation of construct’s validity and 

reliability through the accessing of measurement model. Cronbach’s alpha and 

composite reliability are used to examine consistency reliability, as the nature of 

the model’s constructs were reflective. Factor loading (FL) and average variance 

extracted were used to evaluate the convergent validity. Discriminant validity was 

determined by utilizing HTMT ratio. 

 

Table 4.6: Measurement Model 

 

Construct 

 

 

Item 
Factor 

Loading 

Cronbach's 

alpha 

Composite 

reliability 

(rho_a) 

Composite 

reliability 

(rho_c) 

Average 

variance 

extracted 

(AVE) 

Attitude 

Towards E-

waste 

Atd1 0.923 0.911 0.919 0.944 0.849 

Atd2 0.913 
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Recycling 

 

Atd3 0.928 

    Subjective 

Norms of E-

waste 
Recycling 

SN1 0.843 0.884 0.888 0.929 0.813 

SN2 0.932 

    

 

SN3 0.928 

    Perceived 

Behavioral 
Control of 

E-waste 

Recycling 

PBC1 0.925 0.926 0.935 0.953 0.871 

PBC2 0.946 

    

 

PBC3 0.929 

    Perceived 
Convenience 

of E-waste 

Recycling 

PCon1 0.948 0.935 0.936 0.958 0.884 

PCon2 0.936 

    

 

PCon3 0.937 

    Habit of E-

waste 

Recycling 

H1 0.963 0.944 0.945 0.964 0.900 

H2 0.963 

    

 

H3 0.919 

    Intention of 

E-waste 

Recycling 

Int1 0.939 0.913 0.916 0.945 0.853 

Int2 0.931 

    

 

Int3 0.901 

    Behavior of 

E-waste 

Recycling 

Bhv1 0.893 0.892 0.897 0.925 0.756 

Bhv2 0.844 

    

 

Bhv3 0.852 

      Bhv4 0.887         

Source: Developed for this research 

According to Table 4.6, the constructs’ Cronbach’s Alpha were all passing the 

threshold of 0.7 suggested by Hair et al. (2017), proving strong consistency and 

reliability. The values range between 0.944 and 0.884 with Habit of e-waste 

recycling (0.944) being the highest and subjective norms of e-waste recycling 

(0.844) being the lowest, indicating high reliability of the values. All the 

composite reliability (rho_a & rho_c) values surpassed the threshold of 0.700 

recommended by Hair et al. (2019), further restate the reliability of the constructs. 

Range of the value is from 0.888 (subjective norms of e-waste recycling) to 0.964 

(habit of e-waste recycling). Hair et al. (2019) suggested the threshold of 0.5 for 

the value average variance extracted (AVE), which have exceeded by all the AVE 

values of the constructs. Habit of e-waste recycling has the highest AVE value of 

0.900 while behavior of e-waste recycling has the lowest value of 0.756. The 
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constructs’ factor loading (FL) values have all surpassed the threshold of 0.708, 

illustrating strong reliability of indicators (Hair et al., 2019). Both habit of e-waste 

recycling and perceived convenience of e-waste recycling have shown a strong 

connection between their items and latent constructs, ensuring accurate and 

reliable measurement within the conceptual framework. 

 

Table 4.7: Discriminant Validity: HTMT Matrix 

 Construct 1 2 3 4 5 6 7 

1. Atd   
      

2. Bhv 0.742   
     

3. H 0.689 0.717   
    

4. Int 0.670 0.824 0.840   
   

5. PBC 0.531 0.597 0.693 0.615   
  

6. PCon 0.554 0.702 0.680 0.743 0.691   
 

7. SN 0.846 0.813 0.833 0.762 0.653 0.668   

Source: Developed for this research  

Table 4.7 illustrates the discriminant validity of all the variables. The result shows 

that the constructs of the model are all below the threshold of 0.90 which is 

generally accepted (Henseler, 2019). This indicates that variables are all 

conceptually distinct from one another.  

Table 4.8: Variance Inflation Factor (VIF) 

Coefficient Path Variance Inflation Factor (VIF) 

Atd -> Int 2.411 

SN -> Int 3.490 

PBC -> Int 2.072 

PCon -> Int 2.073 

H -> Int 2.968 

Int -> Bhv 1.000 

Source: Developed for this research 

Referring to Table 4.8, it demonstrates that all the VIF values meet the threshold 

of below 5.0 recommended by Hair et al. (2019). This indicates that 

multicollinearity is within the acceptable range, confirming strong and stable 

individual effects of the variables along the coefficient path and not does not pose 

concern for the overall model.  
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4.2.2 Structural Model 

 

In the following phase, the assessment of structural model is being implemented 

to measure the hypothesized relationship between the latent variables. Hypothesis 

testing is being performed to evaluate the path coefficient significance, followed 

by the accessing of R² and the adjusted R² values to determine the explanatory 

power of the model. Subsequently, PLSpredict was utilized to test the model’s 

predictive power. 

 

Table 4.9: R-square & R-square Adjusted 

Construct R² R² adjusted 

Behavior of E-waste Recycling 0.564 0.562 

Intention of E-waste Recycling 0.685 0.677 

Source: Developed for this research 

As shown in Table 4.9, 68.5% of the variance in intention of e-waste recycling is 

explained by the exogenous variables, recorded R² value of 0.685. The adjusted R² 

value of 0.677 that poses only slight reduction after accounting for model 

complexity, suggested that the model’s predictive accuracy is not inflated. 

Subsequently, the endogenous variable, behavior of e-waste recycling, has an R² 

value of 0.564, indicates that the intention of e-waste recycling and other 

predictors explain 56.4% of the variance. Adjusted R² value of 0.562 that shows 

minimal decrease from the R² value, demonstrated that overfitting of model is 

unlikely to be occurred when adding additional variables. As recommended by 

Cohen (1988) and Hair et al. (2019), R² value ranging from 0.50 to 0.74 is 

considered moderate to high, revealing the model with R² value within the scale 

could better explains substantial proportion of variance in the construct. 
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Table 4.10: Structural Model 

Hypothesis 

testing 

Original 

sample 

(O) 

Sample 

means 

(M) 

Standard 

deviation 

(STDEV) 

T statistics 

(|O/STDEV|) 

P 

values 
Decision 

H1:  

Atd -> Int 
0.117 0.115 0.065 1.783 0.037 Supported 

H2:  

SN -> Int 
0.061 0.064 0.083 0.731 0.232 Not supported 

H3:  

PBC -> Int 
-0.033 -0.027 0.075 0.445 0.328 Not supported 

H4:  

PCon -> Int 
0.298 0.297 0.089 3.358 0.000 Supported 

H5:  

H -> Int 
0.492 0.487 0.097 5.065 0.000 Supported 

H6:  

Int -> Bhv 
0.751 0.752 0.034 22.100 0.000 Supported 

Source: Developed for this research 

According to Table 4.10, it shows the outcomes generated by using bootstrapping 

procedure with 10,000 resamples, whereby four hypotheses were supported, while 

two were non-supported. Since H1, H4, and H5 were supported, it indicates that 

attitude of e-waste recycling, perceived behavioral control of e-waste recycling, 

and habit of e-waste recycling were all having positive relationship with intention 

of e-waste recycling. The supporting of H6 demonstrated that e-waste recycling 

intention positively affects e-waste recycling behavior. In contrast, H2 and H3 that 

were not supported, revealed that subjective norms of e-waste recycling and 

perceived convenience of e-waste recycling do not have positive correlation with 

intention of e-waste recycling. 

 

Table 4.11 PLSpredict 

Item 
Q²predi
ct 

PLS-
SEM_RM
SE 

LM_RMS
E 

PLS-SEM - 
LM 

Decision 

Bhv1 0.429 1.316 1.296 0.020 
No predictive 
ability 

Bhv2 0.340 1.306 1.250 0.056 
 

Bhv3 0.479 1.334 1.321 0.013 
 

Bhv4 0.351 1.417 1.371 0.046 
 

Int1 0.587 1.076 1.054 0.022 
Moderate 
predictive 
ability 

Int2 0.594 1.103 1.110 -0.007 
 

Int3 0.487 1.319 1.398 -0.079 
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Source: Developed for this research 

To determine the predictive ability of the model, PLSpredict was employed. Table 

4.11 listed down the prediction error, root mean square error (RMSE), which are 

compared between PLS-SEM and linear regression (LM) benchmark. Positive 

differences in all four indicators of behavior of e-waste recycling (Bhv1-Bhv4) 

suggested that the predictive errors in PLS-SEM are higher than LM, thus no 

predictive ability for the construct. In contrast, most of the intention’s indicators 

(Int2 & Int3) have posed negative values for differences, revealing lower 

predictive errors in PLS-SEM model, indicating lower predictive ability 

 

 

4.3 Chapter Summary 

 

In chapter 4, exploration and inferential analyses were conducted for the study. 

The exploratory (descriptive) analysis summarizes the statistics on percentage and 

frequency percentage for the demographic characteristics and descriptive statistics 

of the sample. Subsequently, to access the explanatory capability of the model, 

examines of reliability and validity were conducted, discriminant validity between 

constructs was accessed, and measurement of multicollinearity has been done 

using variance inflation factor (VIF). Accordingly, hypothesis testing has been 

done to determine the significance of the proposed hypotheses. The model’s 

predictive power was determined by utilizing PLSpredict. 
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CHAPTER 5: DISCUSSION, CONCLUSION &  

IMPLICATIONS 
 

 

5.0 Introduction 

 

This chapter discusses the results obtained in the previous chapter before 

proceeding with conclusion and implications. The positive connections between 

the variables are discussed and delineated. The implications of study are further 

explored, after the conclusion is drawn. The chapter ends with limitations and the 

recommendations for future studies.  

 

 

5.1 Discussions of Major Findings 

 

 

5.1.1 Attitude Toward E-waste Recycling and E-waste Recycling Intention 

  

Research Question: Is attitude toward e-waste recycling positively affecting e-

waste recycling intention? 

Research Objective: To discover whether there is a positive connection between 

attitude toward e-waste recycling and the e-waste recycling intention. 

H1: There is a positive relationship between attitude toward e-waste recycling 

and e-waste recycling intention. 

Results: Supported 
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The result is supporting the hypothesis (β = 0.117, t-value = 1.783, p < 0.05). Beta 

coefficient of 0.117 indicates a positive relationship between attitude and intention 

of e-waste recycling. The value implies that attitude toward e-waste recycling has 

favorable impact on the e-waste recycling intention. Statistical significances were 

suggested with the p-value of 0.037 that fell below threshold of 0.05. The 

outcomes line up with the findings of Bhutto et al. (2023) and Aboelmaged (2021), 

who suggested that attitude significantly predicts the e-waste recycling intention. 

Thus, H1 is supported.  

 

 

5.1.2 Subjective Norms of E-waste Recycling and E-waste Recycling Intention 

  

Research Question: Are subjective norms of e-waste recycling positively affecting 

e-waste recycling intention? 

Research Objective: To discover whether there is a positive connection between 

subjective norms of e-waste recycling and e-waste recycling intention. 

H2: There is positive relationship between subjective norms of e-waste recycling 

and e-waste recycling Intention. 

Results: Not supported 

 

The outcomes fail to support this hypothesis. According to Dokoupilová et al. 

(2024), Gen Z have greater emphasis on individualism rather than social pressures. 

Since the demographic background of the sample is majorly consist of Gen Z 

(62.44%), it may cause insignificance of subjective norms in predicting intention. 

The results harmonized with findings by Afroz et al. (2020), that confirmed that 

subjective norms have a weak association with intention of recycling e-waste such 

as mobile phones. Islam et al. (2024) also reported similar outcome that subjective 

norms do not directly predicting intention of recycling e-waste. Therefore, H2 is 

rejected. 
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5.1.3 Perceived Behavioral Control of E-waste Recycling and E-waste 

Recycling Intention 

  

Research Question: Is perceived behavioral control of e-waste recycling positively 

affecting e-waste recycling intention? 

Research Objective: To discover whether there is a positive connection between 

perceived behavioral control of e-waste recycling and e-waste recycling intention. 

H3: There is positive relationship between perceived behavioral control of e-

waste recycling and e-waste recycling intention. 

Results: Not supported 

 

The result contradicts with the proposed hypothesis. This could result from the 

analyzed sample that is primary consist of lower income group, RM5,249 or lower 

(B40). As asserted by Amireault et al. (2008), lower income individuals are 

having weaker alignment with perceived behavioral control. It could be explained 

that B40 income group has less access to recycling facilities, which weakens their 

ability to perform actual intentional behavior. The outcome aligns with finding of 

Vijayan et al. (2023), that has reported negative correlation between perceived 

behavioral control and e-waste recycling intention, consistent with previous study 

by Zhang et al. (2018). In result, H3 is not supported. 

 

 

5.1.4 Perceived Convenience of E-waste Recycling and E-waste Recycling 

Intention 

  

Research Question: Is perceived convenience of e-waste recycling positively 

affecting e-waste recycling intention? 

Research Objective: To discover whether there is a positive connection between 

perceived convenience of e-waste recycling and e-waste recycling intention. 
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H4: There is positive relationship between perceived convenience of e-waste 

recycling and e-waste recycling intention. 

Results: Supported 

 

The outcome confirmed the validity of this hypothesis (β = 0.298, t-value = 3.358, 

p < 0.05). Beta coefficient of 0.298 illustrates a significant positive connection 

between perceived convenience and intention of e-waste recycling. The p-value, 

0.000, that is below the 0.05 significance level demonstrates highly statistical 

significance result for the association. This implies that convenience of recycling 

e-waste could significantly affect one’s intention to recycle e-waste. Finding by 

Wang et al. (2021) further supported the hypothesis, suggesting that perceived 

convenience significantly and positively predicts the intention to participate in 

recycling activities.  

 

 

5.1.5 Habit of E-waste Recycling and E-waste Recycling Intention 

  

Research Question: Is habit of e-waste recycling positively affecting e-waste 

recycling intention? 

Research Objective: To discover whether there is a positive connection between 

habit of e-waste recycling and e-waste recycling intention. 

H5: There is positive relationship between habit of e-waste recycling and e-waste 

recycling intention. 

Results: Supported 

 

The result provided evidence supporting the hypothesis (β = 0.492, t-value = 

5.065, p < 0.05). The beta coefficient value of 0.492 demonstrates a strong 

association, indicating that consumers will follow their habits in the forming of e-

waste recycling intention. P-value of 0.000 that is far below the significance level 
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of 0.05, emphasizes strong statistical significance for the correlation. The result 

aligns with findings by Aboelmaged (2021) that confirmed positive connection 

between habit and e-waste recycling intention, indicating habit as a significant 

predictor for intention. Thus, H5 is supported.  

 

 

5.1.6 E-waste Recycling Intention and E-waste Recycling Behavior  

 

Research Question: Is e-waste recycling intention positively affecting e-waste 

recycling behavior? 

Research Objective: To discover whether there is a positive connection between e-

waste recycling intention and e-waste recycling behavior. 

H6: There is positive relationship between e-waste recycling intention and e-waste 

recycling behavior. 

Results: Supported 

 

The result is consistent with the proposed hypothesis (β = 0.751, t-value = 22.100, 

p < 0.05). The beta coefficient of 0.751 suggested a significant relationship 

between e-waste recycling intention and behavior. This implies that intention is a 

strong indicator of the behavior. As the p-value is 0.000, statistical significance 

was observed, demonstrating a meaningful association between intention and 

behavior. The observed outcome is in line with findings of Puzzo and Prati (2024), 

examined robust positive connection and large effect size for intention and 

behavior. Hence, H6 is validated.  

 

 

5.2 Implications of the Study 
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The research provides valuable insights into consumer’s behavior regarding 

recycling e-waste, contributing practical implications for policymakers and 

organizations within the e-waste management industry. The positive association of 

attitude, perceived convenience, and habit with intention suggest that the related 

stakeholders should incorporate these factors into their development of e-waste 

management initiatives. Previous studies have also highlighted attitude, perceived 

convenience, and habit as significant predictors within e-waste management 

context (Vijayan et al., 2023; Aboelmaged., 2021; Simamora et al., 2021). The 

relevant parties should incorporate these significant psychological factors into 

their strategic planning to promote e-waste recycling behavior among the 

consumers.  

Nonetheless, subjective norms and perceived behavioral control that were not 

significant suggest that social pressure and self-efficacy may not influence much 

on the actual e-waste recycling behavior. The encouragement of individuals to be 

comfort with normative pressure or assumption of the consumers to be capable of 

recycling may not drive behavioral changes towards e-waste recycling. Therefore, 

stakeholders should rely more on attitude, convenience, and habitual practices 

rather than normative beliefs and perceived control in their development and 

establishment of strategies. Prior study also suggested that intervention of 

significant psychological factors could promote behavioral changes more 

effectively (Xiang & Mangmeechai, 2022). 

 

 

5.3 Limitation of the Study 

 

Even though meaningful insights and implications have been identified for the 

research, it is still essential to observe the limitations of it. Current study only 

examined a limited number of variables on the intention and behavior of e-waste 

recycling. Although numbers of psychological and contextual factors have been 

proposed and tested, there are other variables such as moral norms and awareness 

of consequences that are not included in this study. Moreover, the research was 
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being conducted on cross-sectional approach, where data is gathered within a 

specific time frame from a population (Setia, 2016). As the behavior of consumers 

may change over time, the study’s outcome may not be fully applicable in future 

context (Sedgwick, 2014). Furthermore, since the sample was only gathered from 

the electronic device users located in Malysia, it will limit the generalization of 

findings to other countries. In summary, the limitations observed do not affect the 

validity or significance of the outcome but instead provide groundwork for future 

research. 

 

 

5.4 Recommendations for Future Research 

 

Additional factors should be examined in future studies to expand the research 

extent, offering a more diverse view on how the psychological components could 

impact the intention. Additionally, longitudinal research is also suggested as it 

could capture changes over time through repeat observations of same subject 

(Caruana et al., 2015). Furthermore, research samples should be expanded to 

wider range of geographical backgrounds so it could offer better generalization of 

findings. These initiatives will contribute to future research within the scope of 

pro-environmental behavior.  

 

 

5.5 Chapter Summary 

 

Discussion has been done on the findings of the research to validate the 

correlation between different psychological factors and intention that further leads 

to e-waste recycling behavior. As limitations have been acknowledged, this study 

highlights the need of continued research to gain a deeper understanding of how 

various factors can enhance and shape future outcomes of e-waste recycling 

behavior. 
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Questionnaire 
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Construct Source Items 

Attitudes 

toward e-

waste 

recycling 

 

Wang, Y., Wang, S., Wang, 

J., Wei, J., & Wang, C. 

(2020). An empirical study 

of consumers’ intention to 

use ride-sharing services: 

using an extended 

technology acceptance 

model. Transportation, 47, 

397-415. 

A1) Recycling e-waste makes 

me feel very satisfied  

 

A2) Recycling e-waste 

contributes to society  

 

A3) Recycling e-waste is 

everyone’s responsibility 

Subjective 

norms of e-

waste 

recycling 

 

Wang, Y., Wang, S., Wang, 

J., Wei, J., & Wang, C. 

(2020). An empirical study 

of consumers’ intention to 

use ride-sharing services: 

using an extended 

technology acceptance 

model. Transportation, 47, 

397-415. 

 

SN1) If my family and friends 

recycle e-waste, I will also do it  

 

SN2) Local media encourages 

me to participate in recycling e-

waste  

 

SN3) Local community 

influences me to participate in 

recycling e-waste 

Habits of 

waste 

recycling 

 

Yeow, P. H., & Loo, W. H. 

(2018). Determinants of 

Consumer Behavior 

Regarding Reusing, 

Refurbishing, and 

Recycling Computer 

Waste: An Exploratory 

Study in Malaysia. 

International Journal of 

Business & Information, 

13(4). 

H1) Recycling electronic waste 

has become a habit for me  

 

H2) Recycling electronic waste 

has become a common behavior 

to me  

 

H3) I must participate in 

recycling electronic waste as a 

habit 

Behavioural 
Vijayan, R. V., Krishnan, 

M. M., Parayitam, S., 

PBC1) I know what electronic 

waste can be recycled  
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control of e-

waste 

recycling 

 

Duraisami, S. P. A., & 

Saravanaselvan, N. R. 

(2023). Exploring e-waste 

recycling behaviour 

intention among the 

households Evidence from 

India. Cleaner Materials, 

7, 100174. 

 

PBC2) I know how to recycle 

my electronic waste  

 

PBC3) I can succeed in 

recycling electronic waste 

Recycling  

Behaviour 

Vijayan, R. V., Krishnan, 

M. M., Parayitam, S., 

Duraisami, S. P. A., & 

Saravanaselvan, N. R. 

(2023). Exploring e-waste 

recycling behaviour 

intention among the 

households Evidence from 

India. Cleaner Materials, 

7, 100174. 

RB1) I reuse electronic devices 

because it can significantly 

benefit the environment  

 

RB2) I try to use my devices like 

playing games, and other storage 

purposes  

 

RB3) I donate my electronic 

devices to charity Donating to 

others is a good way to recycle 

old devices. 

E-waste 

recycling 

Intention 

Gonul Kochan, C., 

Pourreza, S., Tran, H., & 

Prybutok, V. R. (2016). 

Determinants and logistics 

of e-waste recycling. The 

International Journal of 

Logistics Management, 

27(1), 52-70.   

Int1) I intend to recycle e-waste 

regularly  

Int2) I intend to drop-off e-waste 

at a nearby recycling station. 

Int3) I intend to return e-waste to 

the retailer or the manufacturer 

 

Perceived 

convenience 

Gonul Kochan, C., 

Pourreza, S., Tran, H., & 

Prybutok, V. R. (2016). 

Determinants and logistics 

of e-waste recycling. The 

PC1) I have enough time to sort 

e-waste for recycling. 

PC2) I have enough time to 

clean up personal information on 

e-waste. 
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International Journal of 

Logistics Management, 

27(1), 52-70. 

PC3) I have enough space to 

store the e-waste for recycling 
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APPENDIX B 

 

Questionnaire Cover Page 
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APPENDIX C 

 

Ethical Clearance Approval Letter 
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APPENDIX D 

 

Research Findings 

Research Question Research 

Objective 

Hypothesis Results 

1. Is attitude 

toward e-waste 

recycling 

positively 

affecting e-waste 

recycling 

behavior? 

 

1. To discover 

whether there is a 

positive 

connection 

between attitude 

toward e-waste 

recycling and e-

waste recycling 

behavior. 

 

H1: There is a 

positive 

relationship 

between Attitude 

toward E-waste 

recycling and E-

waste recycling 

Intention. 

Supported 

2. Are subjective 

norms of e-waste 

recycling 

positively 

affecting e-waste 

recycling 

behavior? 

 

2. To discover 

whether there is a 

positive 

connection 

between subjective 

norms of e-waste 

recycling and e-

waste recycling 

behavior. 

 

H2: There is 

positive 

relationship 

between 

Subjective norms 

of E-waste 

recycling and E-

waste recycling 

Intention. 

Not Supported 

3. Is perceived 

behavioral control 

of e-waste 

recycling 

positively 

affecting e-waste 

recycling 

behavior? 

 

3. To discover 

whether there is a 

positive 

connection 

between perceived 

behavioral control 

of e-waste 

recycling and e-

waste recycling 

H3: There is 

positive 

relationship 

between Perceived 

Behavioral Control 

of E-waste 

recycling and E-

waste recycling 

Intention. 

Not Supported 
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behavior. 

 

4. Is perceived 

convenience of e-

waste recycling 

positive affecting 

e-waste recycling 

behavior? 

 

4. To discover 

whether there is a 

positive 

connection 

between perceived 

convenience of e-

waste recycling 

and e-waste 

recycling behavior. 

 

 

 

 

H4: There is 

positive 

relationship 

between Perceived 

Convenience of E-

waste recycling 

and E-waste 

recycling 

Intention. 

Supported 

5. Is habit of e-

waste recycling 

positively 

affecting e-waste 

recycling 

behavior? 

 

5. To discover 

whether there is a 

positive 

connection 

between habit of e-

waste recycling 

and e-waste 

recycling behavior. 

 

H5: There is 

positive 

relationship 

between Habit of 

E-waste recycling 

and E-waste 

recycling 

Intention. 

Supported 

6. Is e-waste 

recycling intention 

positively 

affecting e-waste 

recycling 

behavior? 

 

6. To discover 

whether there is a 

positive 

connection 

between e-waste 

recycling intention 

and e-waste 

recycling behavior. 

H6: There is 

positive 

relationship 

between E-waste 

recycling intention 

and E-waste 

recycling behavior. 

Supported 
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