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Department of Humanities and Management, Manipal Institute of Technology, Manipal Academy of Higher Education, 
Manipal, India

ABSTRACT
The rapid advancement of technology across multiple sectors including education, the 
workplace, manufacturing, and household appliances, has resulted in a notable increase 
in the prevalence of electronic gadgets. Therefore, these devices, also known as e-waste, 
are discarded once they have reached the end of their useful life. The focus of the 
study is to identify and examine the factors that influence students’ intentions toward 
the disposal of e-waste. The study adopts a quantitative approach with a cross-section 
study design to collect data from 415 participants selected through a purposive 
sampling method. The data was collected through an online survey. The study found 
that factors such as Environmental Knowledge, Public Awareness, Publicity, Convenience, 
Infrastructure, Willingness to Pay (WTP), Data security, and Personal norms positively 
influence students’ intentions toward e-waste disposal behavior. This paper delineates 
the fundamental characteristics of e-waste management strategies that prioritize 
customer needs and presents a comprehensive framework for India. Policymakers must 
prioritize increasing customers’ willingness to pay (WTP), offering support in advertising 
efforts, and ensuring robust data protection. Additionally, supporting education on 
environmental awareness is of utmost importance.

1.  Introduction

Technological advances in education, household, workplace, industry, healthcare, etc. have created a 
greater demand for the use of electronic gadgets, appliances, and equipment (Kumar & Dixit, 2018; 
Rautela et  al., 2021). Enterprises are actively driving advancements in the field of electronics engineering 
to cater to the diverse needs of consumers, encompassing various aspects of their daily routines. This is 
in response to the escalating prevalence of electronic devices (Ahirwar & Tripathi, 2021; Dwivedy & 
Mittal, 2013).

Due to the availability of new technologies and models, consumers frequently replace or throw away 
their old appliances and devices in favour of buying new ones. Electronic waste, or e-waste is the term 
used to describe these abandoned electrical or electronic devices (Nannaware & Kulkarni, 2018). The 
wasted material might be recycled, sold, reused again, recovered, or disposed of. But discarding them in 
an uncanny manner damages the environment. The electric vehicle batteries are also termed e-waste 
and pose a major danger to the environment after their end of life (Jiang et  al., 2021).

E-waste is harmful to the environment and people’s health if it is not properly treated (Hicks & 
Horning, 2006; Borthakur & Sinha, 2013). Globally, total e-waste generated in 2019 was 53.6 million met-
ric tons, and only 17.4% of e-waste is recycled (Global e-waste, 2020). Globally, there will be 57.4 million 
metric tons of electronic garbage due to the average 7.6 kg of waste produced by each person on earth 
(Agarwal et al., 2021). Unfortunately, India remains ill-equipped to handle recycling e-waste; in total, only 
over 1.5 tons of e-waste is recycled (Bandela, 2018). In India, the total e-waste produced in 2019 was 3.2 
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million metric tons and only 1% of e-waste was formally recycled (Global e-waste, 2020). The amount of 
e-waste collected is going to increase in the years to come. The importance of the global climate crisis 
has led governments to formulate strategic policies aimed at reducing carbon emissions to address the 
severe impacts of climate change (Salemdeeb et  al., 2021).

E-waste includes hazardous metals like lead other than aluminium, gold, palladium, copper, and plat-
inum (Widmer et  al., 2005; Xavier et  al., 2021). Improper disposal of these metals or poor e-waste man-
agement harms health, the environment, and society (Z. Wang et  al., 2016). Due to a lack of knowledge, 
many households do not dispose of small electronic goods, which calls for extensive public education 
efforts and governmental laws (Afroz et  al., 2013; Kwatra et  al., 2014). Kumar and Dixit (2018) opine that 
lack of knowledge and government laws are the primary causes of insufficient e-waste management 
systems. Furthermore, there is little awareness of the e-waste disposal technique (Nannaware & Kulkarni, 
2018). At least three of the seventeen sustainable development goals (SDGs) might be greatly aided by 
effectively managing e-waste, which would also have a major positive environmental impact 
(Assembly, 2015).

Because of the lack of awareness, publicity, convenience, and other factors, a study is needed to bet-
ter assess the level of awareness and e-waste disposal behavior. This study aims to identify the primary 
factors influencing the disposal behavior of e-waste among students and research scholars, utilizing the 
TPB-NAM model. The study incorporated various factors derived from Ajzen's Theory of Planned Behavior 
(TPB) and the Schwartz Norm Activation Model (NAM). The study sample consisted of individuals who 
had completed their undergraduate, postgraduate, or doctoral studies. To address the research gap, the 
following are the research questions that will assist our study:

1.	 What are the determinants of e-waste disposal intention?
2.	 Does the e-waste recycling intentions of youths’ influence e-waste disposal behavior?

2.  Theoretical background

The Theory of Planned Behavior (TPB) is utilized in this study due to the importance of psycholog-
ical factors. The Theory of Planned Behavior (TPB) is a significant socio-psychological framework that 
explains social behavior (Ajzen, 1985; Fishbein & & Ajzen, 1977). The TPB (Stern, 2000; Staats et  al., 
2003) assesses various environmental behaviors, including recycling, alternative transportation, 
energy consumption, water conservation, food choices, and ethical investing. TPB is widely accepted 
as the preferred framework for assessing the influences on recycling behavior (Tonglet et  al., 2004; 
Z. Wang et  al., 2011). Attitude (ATT) pertains to an individual's positive or negative evaluation of a 
specific behavior (De Groot & Steg, 2009). Subjective norms (SN) refer to the impact of social pres-
sures on an individual's choice to participate in or refrain from a specific activity. PBC refers to 
perceived barriers associated with past personal experiences and expectations. Behavioral intention 
measures an individual's inclination to perform a particular action. Actions are the basic elements of 
behavior. Wu et  al. (2017) proposed that there is a positive relationship between behavioral inten-
tion and ATT, SN, and PBC. Yuan et  al. (2016) found that subjective norms (SN), attitude (ATT), and 
perceived behavioral control (PBC) were positively associated with increased participation in home 
garbage recycling.

Schwartz (1977) introduced the Norm Activation Model (NAM), emphasizing the influence of personal 
morals on individual environmental behavior. The NAM investigates the impact of individuals’ altruistic 
and moral values on their behavior, specifically their adherence to moral principles. NAM proposes that 
pro-environmental behavior consists of three primary components: awareness of consequences (AOC), 
ascription of responsibility (AR), and personal norms (PN) (Schwartz, 1977). AOC assesses an individual's 
ability to comprehend the consequences of their actions (Bamberg et  al., 2007). According to Z. Wang 
et al. (2018), individuals with low personal norms are less likely to engage in recycling behaviors, whereas 
those with high personal norms are more inclined to recycle.

Existing research on the Theory of Planned Behavior (TPB) and the Norm Activation Model (NAM) 
have predominantly focused on the environmental factors. Several socio-psychology studies have 
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successfully combined the Theory of Planned Behavior (TPB) and the Norm Activation Model (NAM), 
which has made the environmental models more accurate (López-Mosquera & Sánchez, 2012; Ma et  al., 
2018). Park and Ha (2014) utilized the Theory of Planned Behavior (TPB) and Norm Activation Model 
(NAM) to predict the pro-environmental intentions of museum visitors. Rezaei et  al. (2019) found that 
combining the TPB-NAM model improved the predictive accuracy of integrated pest management inten-
tion compared to using the TPB model alone. Fang et  al. (2021) determined that the Theory of Planned 
Behavior (TPB) and Norm Activation Model (NAM) were successful in predicting recycling behaviors 
among residents of Taipei City.

Researchers from a variety of nations, including both developed and developing countries, fre-
quently use the TPB-NAM model in their studies. Previous studies also discuss constructs of TPB such 
as attitude, subjective norm, perceived behavioral control, and intentions with respect to recycling 
e-waste among young individuals (Kumar, 2019; Ramzan et  al., 2020; Shaharudin et  al., 2020). The 
TPB-NAM model incorporates various constructs including Environmental Knowledge, Public Awareness, 
Willingness to Pay, Convenience to Dispose of e-waste, Infrastructure, Data Security, Publicity, and 
Personal Norms.

3.  Hypothesis development

3.1.  Environmental knowledge

Pandebesie et  al. (2019) provide a definition of e-waste knowledge as the awareness of the presence of 
hazardous items that are stored inappropriately, hence posing environmental dangers and endangering 
human life. Nnorom et  al. (2009) found insufficient knowledge about the toxic impacts of e-waste and 
its disposal among users of electronic and electrical products. Adequate knowledge of e-waste manage-
ment is essential among consumers that will increase their intention to take part in the recycling of 
e-waste (Afroz et  al., 2020; Arain et  al., 2020; Borthakur & Govind, 2019). Echegaray and Hansstein (2017) 
found that knowledge is the main factor affecting the recycling of e-waste. According to the study con-
ducted by Nduneseokwu et  al. (2017), there is a significant relationship between consumers’ intention to 
recycle e-waste and their level of environmental understanding. Therefore, based on the aforementioned 
study, it has been determined that Environmental Knowledge plays a key role in the process of recycling 
e-waste. As a result, the following hypothesis is proposed.

H1: Environmental Knowledge significantly influences youth's Disposal Intention.

3.2.  Public awareness

Islam et  al. (2016) state that the dissemination of environmental awareness is facilitated by means of 
education, which is deemed a crucial aspect in the realm of electronic waste management. Education 
should stress teaching individuals about their ethical responsibilities towards the environment, including 
environmental conservation, pro-environmental behavior, and the negative consequences of not follow-
ing these responsibilities (Adu-Gyamfi et  al., 2023). According to Garcés et  al. (2002), in the specific con-
text of Spain, it was determined that an increase in awareness would lead to higher levels of individual 
participation in garbage recycling. Saphores et  al. (2006) and Ramzan et  al. (2019) opined that teenagers 
or youth lack awareness of recycling e-waste. The awareness level of willingness to recycle or repair 
e-waste among the households was significantly low (Islam et  al., 2020; Parveen et  al., 2019). Afroz et  al. 
(2013) and Islam et  al. (2016) opined that most households knew about the impact of e-waste on the 
environment, but only a small percentage of the household recycled e-waste. Educational initiatives play 
a crucial role in promoting environmental consciousness and facilitating the proper management of elec-
tronic waste (Awasthi et  al., 2016; Yin et  al., 2014). Thi Thu Nguyen et  al. (2019) found a significant rela-
tionship between awareness and residents’ willingness to recycle e-waste. Therefore, we propose the 
following hypothesis:

H2: Public Awareness will significantly influence youth's Disposal Intention.
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3.3.  Convenience

Saphores et  al. (2006) found that the convenience of drop-off e-waste at recycling centers is vital. Sidique 
et  al. (2010) indicate that recyclers prefer to use more of the drop-off sites. Z. Wang et  al. (2016) and Kumar 
(2019) found that recycling convenience has no significant effect on recycling behavior intention. A study 
by Thi Thu Nguyen et  al. (2019) in Vietnam argued that recycling inconvenience significantly affected resi-
dents’ behavioral intent. Z. Wang et  al. (2011), Liu et  al. (2019), and Arain et  al. (2020) found that conve-
nience for recycling facilities is one of the main determinants in the recycling of e-waste. Convenience is 
essential in disposing of e-waste through e-commerce sites (B. Wang et  al., 2019; B. Zhang et  al., 2019). 
According to Shaharudin et  al. (2020), convenience will significantly influence youths’ intentions to dispose 
of e-waste. Hence, the above study suggests that convenience is essential in recycling e-waste.

H3: Convenience to recycle e-waste will significantly influence youth’s disposal intention

3.4.  Willingness to pay

Kwatra et  al. (2014) define willingness to pay as the additional payment made for the proper disposal 
and recycling of e-waste at a suitable recycling facility. Willingness to pay (WTP) is often used by the 
scholars along with the TPB model to analyse the renewable energy projects and waste management. 
Nketiah et  al. (2022). According to Aadland and Caplan (2003), environmentally conscious young women 
with higher education levels, who are affiliated with environmental organizations, demonstrate a sense 
of accountability towards the environment and are willing to incur costs for curbside recycling of general 
waste. In developing countries, the willingness to pay for recycling e-waste remains low due to the prac-
tice of households disposing of e-waste in the informal sector in exchange for financial gains (Afroz 
et  al., 2013; Dwivedy & Mittal, 2013; Islam et  al., 2016). Shaikh et  al. (2020) observed that individuals 
across various income levels demonstrated a willingness to financially support the implementation of an 
efficient e-waste management system. The studies mentioned suggest that Willingness to Pay is import-
ant in the context of e-waste recycling.

H4: Willingness to Pay will significantly influence youth's Disposal Intention.

3.5.  Infrastructure

Saphores et  al. (2006) argue that the implementation of infrastructure management strategies will facil-
itate the accessibility of convenient e-waste disposal locations for a larger number of individuals. In 
China, Qu et  al. (2013) found that though the collection level of e-waste has increased, there is no 
proper infrastructure for the suitable disposal of e-waste. In addition, numerous researchers feel infra-
structure significantly impacts the resident's recycling behavior (Tonglet et  al., 2004; D. Zhang et  al., 
2015). Hage et  al. (2009) suggest that infrastructure for collecting waste makes it easier for households 
to recycle e-waste. In Nigeria, a study by Nduneseokwu et  al. (2017) found that infrastructure negatively 
influences the intention to recycle e-waste. Borthakur and Govind (2017) discovered that insufficient 
infrastructure hindered the proper disposal of e-waste by individuals. This study highlights the significant 
role of infrastructure in the disposal of e-waste.

H5: Infrastructure will significantly influence youth's e-waste Disposal Intention

3.6.  Publicity on recycling of e-waste

According to Z. Wang et  al. (2016), publicity will raise awareness among the residents and make them 
willing to recycle e-waste. The dissemination of information plays a critical role in increasing knowledge 
regarding the need of household waste separation, as well as its environmental and health consequences 
It also emphasizes the necessity for individuals to comprehend the advantages and techniques involved 
in engaging in this practice (Tang et  al., 2023). Wan et al. (2014) opine that publicity should enhance 
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and support the recycling of e-waste. Due to the absence of environmental promotions and education 
in China, consumers’ level of environmental awareness was limited (Yu et  al., 2014). Z. Wang et  al. (2018) 
suggest that publicity should be done regularly and focus should be more on reducing the environmen-
tal damage and making the consumer aware of the importance of recycling e-waste. According to Park 
et  al. (2019), regular publicity will enhance the e-waste collection rates. Thus, we hypothesize that:

H6: Publicity positively influences youth's e-waste Disposal Intentions.

3.7.  Data security

Individuals and corporations may choose not to engage in electronic goods recycling, even after the prod-
ucts have reached the end of their life cycle, due to concerns regarding the potential retention of sensitive 
information (Singh et  al., 2020). Reusing some parts may lead to misuse of information, thereby leading to 
data theft (Singh et  al., 2020). Liu et  al. (2019) found that the most significant barrier to cell phone disposal 
was information theft, resulting in 30 percent of mobile phones being left at home. Existing research sug-
gests that data security plays a crucial role in individuals’ decision not to recycle their mobile phones (Arain 
et  al., 2020; Singh et  al., 2020). But, in contrast to study by L. Zhang et  al. (2021), indicate that individuals’ 
privacy concerns exhibit a direct and positive influence on their inclination to participate in formal recy-
cling activities. Since not much research has been done in the above area, data security is considered a 
critical factor in recycling e-waste. The following hypothesis is set to analyse the study:

H7: Data Security significantly influences youth's e-waste Disposal Intention.

3.8.  Personal norm

Nketiah et  al. (2022) states that individuals with greater awareness of the consequences are more likely 
to develop strong personal ethics, which in turn affects their willingness to invest in a particular behav-
ior. Personal Norms explain pro-environmental behavior (Thøgersen & Ölander, 2006), while the NAM 
model links pride and guilt to personal standards (Schwartz, 1977). In a context where personal norms 
represent moral obligation, social pressure may indirectly influence environmental action (Han et  al., 
2018). Onwezen et  al. (2013) found that expected pride and guilt regulate behavior and personal norms.

H8: Personal Norms have a significant influence on e-waste Disposal Behaviour.

3.9.  Disposal Intentions

Irvin and Stansbury (2004) say that the person's intentions play a significant role in how they act. If the 
intentions are more significant, the more likely the person's behavior will go in the direction of the 
intentions (J. Wang et  al., 2023; D. Zhang et  al., 2015). Some researchers suggest that the individual 
variables are integrated into TPB to improve the ability to predict their behavior (Tonglet et  al., 2004; 
Echegaray & Hansstein, 2017; Thi Thu Nguyen et  al., 2019). According to the findings of B. Zhang et  al. 
(2019), university students exhibit a preference for utilizing online recycling platforms as a means of 
disposing their outdated electronic devices. This preference is contingent upon two key factors: a thor-
ough comprehension of the importance of recycling behaviors and the availability of a satisfactory user 
experience on the platform. According to Delcea et  al. (2020), it has been demonstrated that increasing 
consumers’ intentions has a direct and favorable impact on their e-waste recycling behavior. As a result, 
the following hypothesis is proposed

H9: Disposal Intention significantly influences e-waste Disposal Behaviour

4.  Methodology

The hypotheses stated in the preceding section were evaluated using a structured questionnaire and 
measurement methods to collect and analyse the responses to the survey.
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4.1.  Questionnaire design

Before administering the questionnaire to the study participants, the instrument was validated by subject 
experts. The instrument was administered to a panel consisting of three academicians and two industry 
experts. The questions for each construct were derived from prior research. A comprehensive review of 
the questionnaire was conducted, and minimal feedback by experts were provided to the researcher 
regarding areas requiring clarification.

The questionnaire comprised two sections: demographic information and e-waste behavior, which 
were guided by the existing literature. The first section of the survey asked participants about their level 
of education and other demographic details. The study's second section investigated the respondents’ 
perceptions and practices related to e-waste recycling. The measuring items were constructed using a 
five-point Likert scale, ranging from 1 to 5. A score of 1 represents strong disagreement, while a score 
of 5 represents strong agreement. Appendix A contains the constructs and the questions.

4.2.  Data collection

The study utilized a purposive sampling method. Purposive sampling is a type of non-random sampling 
used to select samples based on specific study objectives to address research inquiries. Participants in 
the study include men and women over the age of 17 who are presently enrolled in educational pro-
grams and who own or frequently use electronic devices including computers, tablets, smartphones, and 
other gadgets. The researchers used a questionnaire to collect data for this study. The questionnaire for 
the study was distributed via Google forms. The data collection was limited to the Manipal region of 
India, and 415 responses were collected for this study. A pilot data was collected from 50 respondents 
to assess the instrument’s validity and reliability. These respondents’ comments and ideas were utilized 
to improve the questionnaire's readability. Finally, the data gathering questionnaire was developed. Smart 
PLS was employed in this investigation. To achieve the recommended standards, 415 questionnaires were 
completed and processed. Table 1 illustrates respondent distributions.

4.3.  Reliability of the scale

SmartPLS assesses the consistency of each construct using Cronbach's Alpha. To calculate the 
intra-correlation of each construct, the Composite Reliability measure is utilized. This measure assesses 
the degree of similarity among the elements within each construct (refer to Table 2). This study considers 
a composite reliability value greater than 0.7. The reliability of a measurement is positively associated 
with its value (Hair et  al., 2016; Netemeyer et  al., 2003). A composite reliability value of 0.95 or higher is 
considered undesirable. Each part has been slightly altered, indicating that it may be removed entirely. 
Furthermore, the Average Variance Extracted (AVE) is considered as a measure of the similarity and dis-
similarity between the components of a construct. To establish validity in this scenario, a value exceeding 
0.5 is necessary. Next, the external loadings of each component are analysed. The outer loadings demon-
strate the contribution of the component to the construct. Hair et  al. (2011) prefer a value greater than 
0.5. The statistics indicate that scales exhibit a strong level of internal consistency.

Table 1. S ample distribution (n = 415).
Variable Category Total Percentage

Gender  Male 244 58.79
Female 171 41.21

Age group  18–25 219 90.36
26–35 196 9.64

Qualification  UG 219 52.77
PG 157 37.83

PhD 39 9.40

Table 1 indicates descriptive data that shows majority of respondents were male (58.79%), and were of age group 18–25 
(90.36%) pursuing their undergraduate, postgraduate, and Ph.D. programs. It was also found that the majority of the respon-
dents were pursuing their undergraduate program (52.77%)
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4.3.1.  Methods and measures
Initially, all the components/items of the constructs were considered when gathering the responses. To 
mitigate bias, the items associated with the negative questions of the constructs were subjected to 
reverse scoring. The items that were negatively worded for the constructs are as follows: PA 3, WTP 2, 
WTP 5, CON 4, CON 5, DS 1, DS 3, PN 2, PN 3 and DB 4. The factor loadings for WTP 5, DS 3, CON 4, 
and CON 5 were found to be less than 0.5, leading to their exclusion from the analysis.

5.  Data analysis

According to Fornell and Bookstein (1982), the PLS-SEM technique doesn't require any assumptions about the 
demographics or measurement scales. Because PLS allowed for the inclusion of reflective and formative indi-
cators in the model, it was chosen above AMOS and LISREL (Fornell & Larcker, 1981). PLS-SEM is chosen for 
this study. The PLS-SEM is preferred over a covariance-based SEM due to the use of non-probability sampling 
methods, such as purposive sampling, in the data collection process. A CB-based SEM is appropriate when 
the data is obtained using a probability-based sampling technique and conforms to a normal distribution. A 
PLS-SEM is more appropriate for non-normal data sets (Hair et  al., 2016). A two-part explanation of the 
PLS-SEM approach is given by Hair et  al. (2016). The measuring model's validity and reliability are initially 
evaluated. The second part involves testing the structural model.

Table 2.  Description of the measurement items in the questionnaire.

Variables Indicators Loading factors Cronbach's alpha Composite reliability
Average variance 
extracted (AVE)

Disposal Behaviour DB3 0.829 0.734 0.832 0.564
(DB) DB4 0.854

DB5 0.788
Convenience CON1 0.776 0.607 0.782 0.501
(Conv) CON2 0.791

CON3 0.840
Data Security DS1 0.592 0.669 0.801 0.504
(DS) DS2 0.703

DS4 0.745
DS5 0.784

Environmental Knowledge EK2 0.720 0.780 0.850 0.532
(EK) EK3 0.785

EK4 0.704
EK5 0.693
EK6 0.742

Intention INT1 0.791 0.838 0.885 0.607
(Int) INT2 0.760

INT3 0.777
INT4 0.760
INT5 0.805

Personal Norms PN1 0.812 0.713 0.839 0.635
(PN) PN2 0.806

PN3 0.773
Public Awareness PA1 0.688 0.790 0.855 0.541
(PA) PA2 0.699

PA3 0.722
PA4 0.777
PA5 0.786

Publicity PUB1 0.677 0.774 0.847 0.528
(Pub) PUB2 0.638

PUB4 0.823
PUB5 0.769
PUB6 0.710

Willingness to pay WTP1 0.762 0.713 0.823 0.538
(WTP) WTP2 0.645

WTP3 0.753
WTP4 0.767

Infrastructure INFR1 0.700 0.691 0.811 0.519
(Infra) INFR2 0.719

INFR3 0.653
  INFR4 0.802

The components DB1, DB2, DS3, CON 4, CON 5, EK1, PUB 3, WTP5, and INFRA5 have been removed as their factor loadings were less than 
0.5.
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5.1.  The measurement model

The measurement model is assessed, and the convergent and discriminant validity scores show construct 
validity (Hair et  al., 2011). Convergent validity is achieved when the AVE exceeds 0.5 (Fornell & Larcker, 
1981). The discriminant validity is then evaluated using the Fornell-Larcker criterion (Hair et  al., 2011). 
First, the Fornell-Larcker criterion calculates latent construct correlations. Second, find the highest squared 
correlation. Step 1's maximum squared correlation must be less than each latent construct's AVE to meet 
the Fornell-Larcker criterion. To satisfy the cross-loading condition, an indicator's loading must be greater 
than the sum of its cross-loadings. Tables 3 and 4 summarise the results of the discriminant validity 
evaluation. We can conclude that discriminant validity has been proved based on the diagonal elements.

The Variance Inflation Factor (VIF) must be examined among constructs to identify if there is 
multi-collinearity in the data. Using the so-called inner VIF values in Table 5, we can see the correlations 
between latent variables. Hair et  al. (2011) say VIF readings should be less than five. Multicollinearity 
should not be a concern because the numbers in Table 5 fall within the range.

PLS-SEM poses a further significant challenge in the form of the common method bias (CMB). Kock 
(2015) proposed that finding CMB requires a rigorous collinearity assessment technique. If even one VIF 
value exceeds 3.3, the CMB has an effect on the model (Hair et  al., 2016; Kock, 2015) Results indicate VIF 
values in our model is less than 3.3. Hence our model is CMB-free.

Table 3.  Discriminant validity test results.

Variables
Item 

indicators

Correlations

DB Conv DS EK Int PN PA Pub WTP Infra

DB 4 0.751
Conv 4 0.316 0.708
DS 4 0.229 0.417 0.710
EK 5 0.500 0.214 0.048 0.730
Int 5 0.662 0.342 0.236 0.547 0.779
PN 3 0.596 0.281 0.216 0.569 0.651 0.797
PA 5 0.479 0.123 0.051 0.650 0.501 0.557 0.736
Pub 5 0.433 0.315 0.212 0.482 0.500 0.461 0.375 0.726
WTP 4 0.441 0.312 0.168 0.572 0.558 0.508 0.494 0.398 0.734
Infra 4 0.414 0.132 −0.015 0.594 0.461 0.467 0.544 0.349 0.503 0.721
Note: Bold diagonals indicate the square root of AVE.

Table 4.  Heterotrait–Monotrait ratio (HTMT).
  DB Conv DS EK Int PN PA Pub WTP Infra

DB                    
Conv 0.472
DS 0.334 0.641
EK 0.662 0.328 0.158
Int 0.817 0.470 0.309 0.675
PN 0.783 0.430 0.302 0.760 0.841
PA 0.602 0.165 0.102 0.815 0.597 0.723
Pub 0.569 0.454 0.295 0.622 0.612 0.622 0.467
WTP 0.571 0.455 0.231 0.770 0.716 0.708 0.643 0.529
Infra 0.590 0.223 0.125 0.805 0.599 0.658 0.730 0.482 0.715  

Table 5. I nner VIF values.
  Beh Conv DS EA INT PN PA PUBs WTP Infra

Behavior                    
Convenience         1.355          
Data Security         1.251          
Environmental Knowledge         2.373          
Intention 1.736                  
Personal Norms 1.736                  
Public Awareness         1.912          
Publicity         1.441          
Willingness to pay         1.748          
infrastructure         1.754          



Cogent Business & Management 9

5.2.  Testing of the structural equation model

Figure 1 depicts the evaluation of the conceptual model derived from the study through the utilization 
of Structural Equation Modeling (SEM) with the software SmartPLS. The results of the SEM analysis 
demonstrate the relationship between the statement items of the questionnaire and the latent variables.

The indicator is considered to have a significant positive effect when the T-statistic value exceeds 1.96 
(Table 6). (Hair et  al., 2010). Table 7 demonstrates that all indicators exhibit a significant and positive 
influence on the latent variables, as evidenced by their T-values exceeding 1.96. Latent variables are 
influenced to a greater extent by statements or indications that possess higher T-statistic values com-
pared to those with lower T-statistic values.

Figure 1. I ntegrated TPB-NAM Conceptual model showing the research hypothesis presented in the study.

Figure 2. O uter model with factor loading value.
The structural model in Figure 2 demonstrates strong predictive relevance, as indicated by a Q2 value surpassing 0. The values exceed 0.350, 
suggesting a high level of robustness in the model (Alexander et  al., 2012).
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The path coefficients and results of the structural model demonstrate a positive influence on the 
constructs of the structural model. All nine hypotheses were supported. The study found significant 
effects of environmental knowledge, public awareness, willingness to pay, infrastructure, convenience, 
publicity, and data security on consumer intention to participate in e-waste collection programs. 
Specifically, the effects were as follows: H1: _1 = 0.156, p = 0.001; H2: _2 = 0.133, p = 0.035; H3: _3 = 0.225, 
p = 0.000; H4: _4 = 0.102, p = 0.031; H5: _4 = 0.197, p = 0.000; H6: _4 = 0.107, p = 0.013; H7: _7 = 0.099, 
p = 0.024.

This means that H1, H2, H3, H4, H5, H6, and H7 are supported.
The effects of intention to recycle and personal norms on e-waste behaviour are (H8: _8 = 0.287, 

p = 0.000), and (H9: _9 = 0.474, p = 0.000), respectively. These values have a significant effect on e-waste 
disposal behavior. Therefore, H8 and H9 are supported. From Table 8, the H9 positively affects the inten-
tion to recycle behavior. Table 8 shows the direct, indirect, and total effects of each variable on con-
sumer intention to participate in e-waste collection programs.

6.  Theoretical implications, practical implications and discussion

TPB suggests a positive relationship between recycling intention and various independent variables, 
including Environmental Knowledge, Public Awareness, Publicity, Convenience, Infrastructure, Willingness 
to Pay (WTP), Data security with recycling intention, and personal norms with the recycling behavior of 
electronic waste (E-waste). In accordance with the prior studies, our research yielded similar findings. 
Several studies conducted in India have neglected to take data security into consideration. This study 
can contribute valuable insights for future empirical research on environmentally conscious behaviors. 
This study integrates the Theory of Planned Behavior (TPB) with the Norm Activation Model (NAM) to 
examine the influence of personal norm on individuals’ recycling practices, specifically focusing on 

Table 7.  Path coefficients for the structural model.
Hypothesis Paths Estimate (Beta) t-Stat Hypothesis result

H1 Public Awareness -> Intention 0.156 3.282** Supported
H2 Environmental Knowledge -> Intention 0.133 2.112* Supported
H3 Willingness to pay -> Intention 0.225 3.877*** Supported
H4 infrastructure -> Intention 0.102 2.170* Supported
H5 Publicity -> Intention 0.197 4.049*** Supported
H6 Convenience -> Intention 0.107 2.483* Supported
H7 Data Security -> Intention 0.099 2.259* Supported
H8 Personal Norms -> Behaviour 0.287 5.816*** Supported
H9 Intention -> Behaviour 0.474 9.436*** Supported

Note: +p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001.

Table 8. E ach variable's indirect, direct, and total effects on the e-waste behavior disposal system.
Variables Indirect effects Direct effect Total effects p-Values

Convenience 0.051 0.107 0.158* 0.013
Data Security 0.047 0.099 0.146* 0.024
Environmental Knowledge 0.063 0.133 0.196* 0.035
Intention 0.474 0.000 0.474*** 0.000
Personal Norms 0.287 0.000 0.287*** 0.000
Public Awareness 0.074 0.156 0.230** 0.001
Publicity 0.094 0.197 0.291*** 0.000
Willingness to pay 0.107 0.225 0.331*** 0.000
infrastructure 0.049 0.102 0.151* 0.031

Note: +p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001.

Table 6.  Predictive relevance using Q2 and R2 values.
  Q²_predict R² Effect

Behavior 0.414 0.485 High
Intention 0.448 0.482 High
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electronics. This study demonstrates that attitudes and subjective norms are the primary determinants of 
recycling behavior. This study's findings may complement those of other studies and emphasize the 
need for increased attention to environmental issues. The R2 values for recycling intention and recycling 
behavior in this study were 0.482 and 0.485, respectively. The independent variables (Environmental 
Knowledge, Public Awareness, Publicity, Convenience, Infrastructure, Willingness to Pay (WTP), Data secu-
rity) explained 48.2% and 48.5% of the total variability on the dependent variables (recycling intention 
and recycling behavior).

The study findings offer policy recommendations and practical implications for regulatory authorities 
and practitioners. The suggestions seek to promote the adoption of e-waste collection platforms, raise 
awareness among young consumers about proper e-waste recycling, and engage multiple stakeholders 
in sustainable e-waste management practices. Colleges can enhance environmental awareness and pro-
mote sustainable e-waste management through the provision of environmental management education 
to young adults. This education can promote the growth of sustainable recycling practices in the future. 
The government and recycling companies can use these channels to enhance the recycling rate by pro-
moting information about service providers. Young consumers can play a significant role in promoting 
sustainable e-waste management by encouraging the formal sectors to collect and appropriately treat 
e-waste. To enhance security and prevent data theft, it is crucial for the government to enact legislation 
or regulations that require the secure erasure of private information from collected electronic waste. 
Enhancing data security can be achieved through the implementation of measures such as documenting 
the complete dismantling process or issuing a guarantee document. Additionally, it is crucial for local 
governments and recycling companies to cooperate in order to establish effective public-private partner-
ships. Government subsidies can be used to support the creation of e-waste collection platforms, along-
side individuals’ willingness to pay (WTP). Manufacturers can address the issue of e-waste disposal in 
landfills and promote consumer awareness of environmentally friendly products by utilizing recyclable or 
recovered materials in their production, packaging, and shipping processes. Furthermore, they can offer 
explicit guidelines regarding the appropriate procedures for returning, recycling, or disposing of elec-
tronic products after they have become no longer functional.

Study results found that Environmental Knowledge had a favorable influence on the disposal intention 
of e-waste. The results from the study corroborated with the findings of Kwatra et  al. (2014); Echegaray 
and Hansstein (2017); Borthakur and Govind (2019); Afroz et  al. (2020); and Arain et  al. (2020). This indi-
cated that the young people on campus were aware of the environmental concerns that would result if 
e-waste is disposed of improperly, which in turn influenced their decision to dispose of their e-waste

Concerning public awareness results indicated that the youths/research scholars knew about the 
harmful effects of e-waste on humans and the mother earth. The findings of the study were in contrast 
with the results of Saphores et  al. (2006) and Ramzan et  al. (2019) on youths, but the study results sup-
ported the studies by Awasthi et  al. (2016) and Thi Thu Nguyen et  al. (2019).

Furthermore, the findings demonstrated that convenience had a favourable influence on to disposal 
of e-waste. The conclusions of the study were found to be in concurrence with previous studies by B. 
Zhang et  al. (2019), B. Wang et  al. (2019), and Shaharudin et  al. (2020). This is because most respondents 
said they recycled their electronic waste because it was easy, especially in terms of time, space, and 
distance. The e-waste disposal station is on Campus, and many people who used it said it was easy and 
saved them time.

When considering the factor Willingness to Pay (WTP), not many in the general youth crowd come 
forward to opt for the facility. WTP is sensitive as many Indians have to think twice before deciding on 
paying for e-waste, which is disposed of freely along with the normal household waste in most places. 
WTP usually should be backed up with proper facilities for recycling e-waste. The nearest recycling facil-
ity is almost 400 km from where the study was conducted. The youths in the campus are usually funded 
by their parents and WTP upfront or later on won’t pinch their pockets. Both willingness to pay and 
infrastructure had a positive influence on the recycling of e-waste and are supported by the studies by 
Kwatra et  al. (2014), Shaikh et  al. (2020), and Saphores et  al. (2006).

Furthermore, it was understood that publicity on e-waste would increase awareness towards the dis-
posal of e-waste. Many youths/research scholars found that the proper content related to e-waste recy-
cling should be implemented, which will make them cautious. The study findings had contrasting results 
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compared to previous studies (Z. Wang et  al., 2016, 2018). The findings of this study on publicity have a 
significant influence on disposal intentions of e-waste.

Data security or information leakage is only concerning laptops, desktops, mobile phones, and tabs. 
The reason for not disposing or storing e-waste at home is due to fear of information leakage. Recent 
studies by Singh et  al. (2020) and Arain et  al. (2020) found data security to be a critical factor in not 
disposing of the e-waste. The previous studies found that they were unsure of backing up the data or 
lacked trust in their recyclers. But the finding of this study had data security influencing the disposal 
intention of e-waste, which contradicted the results of the previous studies.

The personal norms in this study were found to have a significant influence on disposal behaviour of 
e-waste. It was also supported by previous studies conducted on the general population (Park & Ha, 
2014; Z. Wang et  al., 2018; B. Wang et  al., 2019).

Lastly, the study found that the inclination to discard e-waste had a notable impact on the adherence 
to proper disposal practices. The results indicate that young adults, college students, and researchers at 
a college campus have a desire to dispose of electronic waste and that this desire will eventually impact 
their behavior in terms of proper disposal. A study by Arı and Yılmaz (2016) found that the disposal 
behaviors of Turkish homemakers significantly influenced their intentions to recover electronic waste. The 
present study's results align with previous research (Delcea et  al., 2020; Echegaray & Hansstein, 2017), 
which demonstrated a noteworthy relationship between intentions to dispose of e-waste and actual 
e-waste disposal behavior. The study was conducted in a comprehensive setup that included various 
facilities such as an institute website portal with information on e-waste, established collection centres, 
and information on informal e-waste disposal. The youth participants demonstrated their disposal behav-
ior by adhering to the institute's instructions.

7.  Limitations and future research

Since the study was conducted on campus with all the required facilities, youths adhered to the institu-
tions instructions and followed all the norms. One of the important points identified in this research was 
the e-waste collection centres were situated only within the Campus. The general public or respondents 
have to dispose of it with the normal garbage, which is then sent to the informal sector for recycling. 
The nearest e-waste recycling facility is situated almost close to 400kms from the campus.

Future research should concentrate on demographic groups to confirm the influence of the factors on 
the intention to dispose of e-waste as well as the influence on their behaviors. As a result, whether the 
findings will change if the study is conducted on different demographic groups must be assessed. Using 
the integrated TPB-NAM model to search for other factors may also help consumers understand e-waste 
disposal in India.

8.  Conclusion

This study aims to predict the impact of different factors on individuals’ intentions and behaviors regard-
ing e-waste recycling. This study is essential due to the significant quantities of electronic waste gener-
ated annually and the potential impact of determinant factors on decision variables. The study focuses 
on a number of the elements that have been previously identified in the literature as important factors 
influencing recycling electronic waste intention and decisions. This study investigated and presented an 
integrated TPB-NAM model to determine the important factors of young adult’s/students/research schol-
ars’ e-waste recycling behavior. We presumed students and research scholars have good knowledge 
about the environment and climate change that is taking place. The findings revealed that the main 
elements impacting e-waste recycling intentions are environmental knowledge, public awareness, willing-
ness to pay, infrastructure, convenience, publicity, and data security. The intentions to recycle e-waste 
and personal norms also positively influenced the disposal behavior of e-waste. The empirical results 
from the study considered ‘intentions’ to be a major predictor of e-waste disposal behaviour of students/
young youths followed by personal norms, advertising, and publicity. Based on the findings, policymak-
ers have a deeper understanding of the phenomenon of recycling electronic trash and the fundamental 
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factors that contribute to it, and are in a better position to develop better policies for maintaining an 
appropriate e-waste management system.

Although the recent academic literature on the TPB model's predictive ability is polarised, the favour-
able findings from this research indicate that the integrated TPB-NAM model is likely to continue to be 
used in psychological and sociological research.

Disclosure statement

No potential conflict of interest was reported by the author(s).

About the authors

Lidwin Kenneth Michael is a faculty member in the Department of Humanities and Management, Manipal Institute 
of Technology, Manipal. He holds an MTech degree in management. His areas of interest are in Circular Economy, 
Supply Chain Management and General Management.

Sumukh S. Hungund is a faculty in Department of Humanities and Management at MIT Manipal. He has completed 
his PhD from NITK Surathkal. He has published more than 15 papers in Scopus indexed journals which are also 
ranked by ABDC. His research interest is in circular economy, open innovation and fintech. He is currently guiding 7 
research scholars and also PHD thesis evaluator for various universities.

Sriram K. V. is a Professor at the Department of Humanities & Management, Manipal Institute of Technology, Manipal. 
He holds an MBA and a doctorate degree in Marketing.

ORCID

Lidwin Kenneth Michael  http://orcid.org/0000-0002-6099-8824
Sumukh S. Hungund  http://orcid.org/0000-0002-9674-5204
Sriram K. V.  http://orcid.org/0000-0002-7976-290X

References

Aadland, D., & Caplan, A. J. (2003). Willingness to pay for curbside recycling with detection and mitigation of hypo-
thetical bias. American Journal of Agricultural Economics, 85(2), 1–17. https://doi.org/10.1111/1467-8276.00136

Adu-Gyamfi, G., Song, H., Xiang, C., Obuobi, B., Adjei, M., Cudjoe, D., Duah, H. K., & Nketiah, E. (2023). Curbing vehic-
ular urban pollution in China: Investigating the usage intention of public electric buses. Journal of Environmental 
Management, 342, 118066. https://doi.org/10.1016/j.jenvman.2023.118066

Afroz, R., Masud, M. M., Akhtar, R., & Duasa, J. B. (2013). Survey and analysis of public knowledge, awareness and 
willingness to pay in Kuala Lumpur, Malaysia–A case study on household WEEE management. Journal of Cleaner 
Production, 52, 185–19s3. https://doi.org/10.1016/j.jclepro.2013.02.004

Afroz, R., Muhibbullah, M., Farhana, P., & Morshed, M. N. (2020). Analyzing the intention of the households to drop 
off mobile phones to the collection boxes: empirical study in Malaysia. Ecofeminism and Climate Change,1, 3–20. 
https://doi.org/10.1108/EFCC-03-2020-0004

Agarwal, A., Bajaj, S., Jha, R. K., & Bhageshwar, P. N. (2021). Dealing with the discarded: E-Waste Management in India. 
Down to Earth. Retrieved December 28, 2023, from https://www.downtoearth.org.in/blog/pollution/dealing-wit
h-the-discarded-e-waste-management-in-india-78667

Ahirwar, R., & Tripathi, A. K. (2021). E-waste management: A review of recycling process, environmental and occupa-
tional health hazards, and potential solutions. Environmental Nanotechnology, Monitoring & Management, 15, 
100409. https://doi.org/10.1016/j.enmm.2020.100409

Ajzen, I. (1985). From intentions to actions: A theory of planned behavior. In Action control (pp. 11–39). Berlin 
Heidelberg: Springer.

Alexander, M., MacLaren, A., O’Gorman, K., & Taheri, B. (2012). “He just didn’t seem to understand the banter”: 
Bullying or simply establishing social cohesion? Tourism Management, 33, 1245–1255. https://doi.org/10.1016/j.
tourman.2011.11.001

Arain, A. L., Pummill, R., Adu-Brimpong, J., Becker, S., Green, M., Ilardi, M., Van Dam, E., & Neitzel, R. L. (2020). Analysis 
of e-waste recycling behavior based on survey at a Midwestern US University. Waste Management, 105, 119–127. 
https://doi.org/10.1016/j.wasman.2020.02.002

Arı, E., & Yılmaz, V. (2016). A proposed structural model for housewives’ recycling behavior: A case study from Turkey. 
Ecological Economics, 129, 132–142. https://doi.org/10.1016/j.ecolecon.2016.06.002

https://doi.org/10.1111/1467-8276.00136
https://doi.org/10.1016/j.jenvman.2023.118066
https://doi.org/10.1016/j.jclepro.2013.02.004
https://doi.org/10.1108/EFCC-03-2020-0004
https://www.downtoearth.org.in/blog/pollution/dealing-with-the-discarded-e-waste-management-in-india-78667﻿
https://www.downtoearth.org.in/blog/pollution/dealing-with-the-discarded-e-waste-management-in-india-78667﻿
https://doi.org/10.1016/j.enmm.2020.100409
https://doi.org/10.1016/j.tourman.2011.11.001
https://doi.org/10.1016/j.tourman.2011.11.001
https://doi.org/10.1016/j.wasman.2020.02.002
https://doi.org/10.1016/j.ecolecon.2016.06.002


14 L. K. MICHAEL ET AL.

Assembly, U. G. (2015). Transforming our world: The 2030 agenda for sustainable development (A/RES/70/1). United Nations.
Awasthi, A. K., Zeng, X., & Li, J. (2016). Relationship between e-waste recycling and human health risk in India: A critical 

review. Environmental Science and Pollution Research, 23(12), 11509–11532. https://doi.org/10.1007/s11356-016-6085-7
Bandela, D. R. (2018). E-Waste Day: 82% of India’s e-waste is personal devices. Down to Earth. Retrieved December 

28, 2023, from https://www.downtoearth.org.in/blog/waste/e-waste-day-82-of-india-s-e-waste-is-personal-devi
ces-61880

Bamberg, S., Hunecke, M., & Blöbaum, A. (2007). Social context, personal norms and the use of public transportation: 
Two field studies. Journal of Environmental Psychology, 27, 190–203. https://doi.org/10.1016/j.jenvp.2007.04.001

Borthakur, A., & Govind, M. (2017). Emerging trends in consumers’ E-waste disposal behaviour and awareness: A 
worldwide overview with special focus on India. Resources, Conservation and Recycling, 117, 102–113. https://doi.
org/10.1016/j.resconrec.2016.11.011

Borthakur, A., & Govind, M. (2019). Computer and mobile phone waste in urban India: An analysis from the perspec-
tives of public perception, consumption and disposal behaviour. Journal of Environmental Planning and Management, 
62(4), 717–740. https://doi.org/10.1080/09640568.2018.1429254

Borthakur, A., & Sinha, K. (2013). Generation of electronic waste in India: Current scenario, dilemmas and stakehold-
ers. African Journal of Environmental Science and Technology, 7(9), 899–910.

De Groot, J. I., & Steg, L. (2009). Morality and prosocial behavior: The role of awareness, responsibility, and norms in 
the norm activation model. The Journal of Social Psychology, 149(4), 425–449. https://doi.org/10.3200/
SOCP.149.4.425-449

Delcea, C., Crăciun, L., Ioanăș, C., Ferruzzi, G., & Cotfas, L. A. (2020). Determinants of individuals’ E-waste recycling 
decision: A case study from Romania. Sustainability, 12(7), 2753. https://doi.org/10.3390/su12072753

Dwivedy, M., & Mittal, R. K. (2013). Willingness of residents to participate in e-waste recycling in India. Environmental 
Development, 6, 48–68. https://doi.org/10.1016/j.envdev.2013.03.001

Echegaray, F., & Hansstein, F. V. (2017). Assessing the intention-behavior gap in electronic waste recycling: The case 
of Brazil. Journal of Cleaner Production, 142, 180–190. https://doi.org/10.1016/j.jclepro.2016.05.064

Fang, W. T., Huang, M. H., Cheng, B. Y., Chiu, R. J., Chiang, Y. T., Hsu, C. W., & Ng, E. (2021). Applying a comprehensive 
action determination model to examine the recycling behavior of Taipei city residents. Sustainability, 13(2), 490. 
https://doi.org/10.3390/su13020490

Fishbein, M., & Ajzen, I. (1977). Belief, attitude, intention, and behavior: An introduction to theory and research. 
Addison-Wesley.

Fornell, C., & Bookstein, F. L. (1982). Two structural equation models: LISREL and PLS applied to consumer exit-voice 
theory. Journal of Marketing Research, 19(4), 440–452. https://doi.org/10.1177/002224378201900406

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable variables and measure-
ment error. Journal of Marketing Research, 18(1), 39–50. https://doi.org/10.1177/002224378101800104

Garcés, C., Lafuente, A., Pedraja, M., & Rivera, P. (2002). Urban waste recycling behavior: Antecedents of participation 
in a selective collection program. Environmental Management, 30(3), 378–390. https://doi.org/10.1007/
s00267-002-2601-2

Hage, O., Söderholm, P., & Berglund, C. (2009). Norms and economic motivation in household recycling: Empirical evidence 
from Sweden. Resources, Conservation and Recycling, 53(3), 155–165. https://doi.org/10.1016/j.resconrec.2008.11.003

Hair, J. F., Sarstedt, M., Matthews, L. M., & Ringle, C. M. (2016). Identifying and treating unobserved heterogeneity 
with FIMIX-PLS: Part I–Method. European Business Review. 28(1), 63–76. https://doi.org/10.1108/EBR-09-2015-0094

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2010). Multirative data analysis: A global perspective. Pearson 
Education.

Hair, J. F., Ringle, C. M., & Sarstedt, M. (2011). PLS-SEM: Indeed a silver bullet. Journal of Marketing Theory and Practice, 
19(2), 139–152. https://doi.org/10.2753/MTP1069-6679190202

Hair, J. F., Risher, J. J., Sarstedt, M., & Ringle, C. M. (2019). When to use and how to report the results of PLS-SEM. 
European Business Review. 31(1), 2–24. https://doi.org/10.1108/EBR-11-2018-0203

Han, H., Yu, J., Kim, H. C., & Kim, W. (2018). Impact of social/personal norms and willingness to sacrifice on young 
vacationers’ pro-environmental intentions for waste reduction and recycling. Journal of Sustainable Tourism, 26(12), 
2117–2133. https://doi.org/10.1080/09669582.2018.1538229

Hicks, D., & Horning, A. (2006). Historical archaeology and buildings (pp. 272–292). Cambridge University Press.
Irvin, R. A., & Stansbury, J. (2004). Citizen participation in decision making: Is it worth the effort? Public Administration 

Review, 64(1), 55–65. https://doi.org/10.1111/j.1540-6210.2004.00346.x
Islam, M. T., Abdullah, A. B., Shahir, S. A., Kalam, M. A., Masjuki, H. H., Shumon, R., & Rashid, M. H. (2016). A public 

survey on knowledge, awareness, attitude and willingness to pay for WEEE management: Case study in Bangladesh. 
Journal of Cleaner Production, 137, 728–740. https://doi.org/10.1016/j.jclepro.2016.07.111

Islam, M. T., Dias, P., & Huda, N. (2020). Waste mobile phones: A survey and analysis of the awareness, consumption 
and disposal behavior of consumers in Australia. Journal of Environmental Management, 275, 111111. https://doi.
org/10.1016/j.jenvman.2020.111111

Jiang, S., Zhang, L., Hua, H., Liu, X., Wu, H., & Yuan, Z. (2021). Assessment of end-of-life electric vehicle batteries in 
China: Future scenarios and economic benefits. Waste Management, 135, 70–78. https://doi.org/10.1016/j.was-
man.2021.08.031

https://doi.org/10.1007/s11356-016-6085-7
https://www.downtoearth.org.in/blog/waste/e-waste-day-82-of-india-s-e-waste-is-personal-devices-61880
https://www.downtoearth.org.in/blog/waste/e-waste-day-82-of-india-s-e-waste-is-personal-devices-61880
https://doi.org/10.1016/j.jenvp.2007.04.001
https://doi.org/10.1016/j.resconrec.2016.11.011
https://doi.org/10.1016/j.resconrec.2016.11.011
https://doi.org/10.1080/09640568.2018.1429254
https://doi.org/10.3200/SOCP.149.4.425-449
https://doi.org/10.3200/SOCP.149.4.425-449
https://doi.org/10.3390/su12072753
https://doi.org/10.1016/j.envdev.2013.03.001
https://doi.org/10.1016/j.jclepro.2016.05.064
https://doi.org/10.3390/su13020490
https://doi.org/10.1177/002224378201900406
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1007/s00267-002-2601-2
https://doi.org/10.1007/s00267-002-2601-2
https://doi.org/10.1016/j.resconrec.2008.11.003
https://doi.org/10.1108/EBR-09-2015-0094
https://doi.org/10.2753/MTP1069-6679190202
https://doi.org/10.1108/EBR-11-2018-0203
https://doi.org/10.1080/09669582.2018.1538229
https://doi.org/10.1111/j.1540-6210.2004.00346.x
https://doi.org/10.1016/j.jclepro.2016.07.111
https://doi.org/10.1016/j.jenvman.2020.111111
https://doi.org/10.1016/j.jenvman.2020.111111
https://doi.org/10.1016/j.wasman.2021.08.031
https://doi.org/10.1016/j.wasman.2021.08.031


Cogent Business & Management 15

Kock, N. (2015). Common method bias in PLS-SEM: A full collinearity assessment approach. International Journal of 
e-Collaboration, 11(4), 1–10. https://doi.org/10.4018/ijec.2015100101

Kumar, A. (2019). Exploring young adults’ e-waste recycling behaviour using an extended theory of planned be-
haviour model: A cross-cultural study. Resources, Conservation and Recycling, 141, 378–389. https://doi.org/10.1016/j.
resconrec.2018.10.013

Kumar, A., & Dixit, G. (2018). An analysis of barriers affecting the implementation of e-waste management practices 
in India: A novel ISM-DEMATEL approach. Sustainable Production and Consumption, 14, 36–52. https://doi.
org/10.1016/j.spc.2018.01.002

Kwatra, S., Pandey, S., & Sharma, S. (2014). Understanding public knowledge and awareness on e-waste in an urban 
setting in India. Management of Environmental Quality: An International Journal, 25(6), 752–765. https://doi.
org/10.1108/MEQ-12-2013-0139

Liu, J., Bai, H., Zhang, Q., Jing, Q., & Xu, H. (2019). Why are obsolete mobile phones difficult to recycle in China? 
Resources, Conservation and Recycling, 141, 200–210. https://doi.org/10.1016/j.resconrec.2018.10.030

López-Mosquera, N., & Sánchez, M. (2012). Theory of Planned Behavior and the Value-Belief-Norm Theory explaining 
willingness to pay for a suburban park. Journal of Environmental Management, 113, 251–262. https://doi.
org/10.1016/j.jenvman.2012.08.029

Ma, J., Hipel, K. W., Hanson, M. L., Cai, X., & Liu, Y. (2018). An analysis of influencing factors on municipal solid waste 
source-separated collection behavior in Guilin, China by using the theory of planned behavior. Sustainable Cities 
and Society, 37, 336–343. https://doi.org/10.1016/j.scs.2017.11.037

Nannaware, M. N., & Kulkarni, S. S. (2018). Usage of electronic devices and awareness regarding e-waste manage-
ment amongst engineering college students: A cross-sectional study. International Journal of Community Medicine 
And Public Health, 6(1), 299–302. https://doi.org/10.18203/2394-6040.ijcmph20185262

Nduneseokwu, C. K., Qu, Y., & Appolloni, A. (2017). Factors influencing consumers’ intentions to participate in a formal 
e-waste collection system: A case study of Onitsha, Nigeria. Sustainability, 9(6), 881. https://doi.org/10.3390/su9060881

Netemeyer, R. G., Bearden, W. O., & Sharma, S. (2003). Scaling procedures: Issues and applications. Sage Publications
Nketiah, E., Song, H., Adu-Gyamfi, G., Obuobi, B., Adjei, M., & Cudjoe, D. (2022). Does government involvement and 

awareness of benefit affect Ghanaian’s willingness to pay for renewable green electricity? Renewable Energy, 197, 
683–694. https://doi.org/10.1016/j.renene.2022.07.139

Nketiah, E., Song, H., Cai, X., Adjei, M., Adu-Gyamfi, G., & Obuobi, B. (2022). Citizens’ intention to invest in municipal 
solid waste to energy projects in Ghana: The impact of direct and indirect effects. Energy, 254, 124420. https://doi.
org/10.1016/j.energy.2022.124420

Nnorom, I. C., Ohakwe, J., & Osibanjo, O. (2009). Survey of willingness of residents to participate in electronic waste 
recycling in Nigeria–A case study of mobile phone recycling. Journal of Cleaner Production, 17(18), 1629–1637. 
https://doi.org/10.1016/j.jclepro.2009.08.009

Onwezen, M. C., Antonides, G., & Bartels, J. (2013). The Norm Activation Model: An exploration of the functions of 
anticipated pride and guilt in pro-environmental behaviour. Journal of Economic Psychology, 39, 141–153. https://
doi.org/10.1016/j.joep.2013.07.005

Pandebesie, E. S., Indrihastuti, I., Wilujeng, S. A., & Warmadewanthi, I. D. A. A. (2019). Factors influencing community 
participation in the management of household electronic waste in West Surabaya, Indonesia. Environmental Science 
and Pollution Research, 26(27), 27930–27939. https://doi.org/10.1007/s11356-019-05812-9

Park, J., & Ha, S. (2014). Understanding consumer recycling behavior: Combining the theory of planned behavior and the 
norm activation model. Family and Consumer Sciences Research Journal, 42(3), 278–291. https://doi.org/10.1111/fcsr.12061

Park, J., Ahn, C., Lee, K., Choi, W., Song, H. T., Choi, S. O., & Han, S. W. (2019). Analysis on public perception, 
user-satisfaction, and publicity for WEEE collecting system in South Korea: A case study for door-to-door service. 
Resources, Conservation and Recycling, 144, 90–99. https://doi.org/10.1016/j.resconrec.2019.01.018

Parveen, S., Yunfei, S., Khan, J., Haq, A. U., & Ruinan, S. (2019, December). E-waste generation and awareness on man-
aging disposal practices at Delhi National Capital Region in India [Paper presentation]. 2019 16th International 
Computer Conference on Wavelet Active Media Technology and Information Processing (pp. 109–113). IEEE.

Qu, Y., Zhu, Q., Sarkis, J., Geng, Y., & Zhong, Y. (2013). A review of developing an e-wastes collection system in Dalian, 
China. Journal of Cleaner Production, 52, 176–184. https://doi.org/10.1016/j.jclepro.2013.02.013

Ramzan, S., Liu, C., Munir, H., & Xu, Y. (2019). Assessing young consumers’ awareness and participation in sustainable 
e-waste management practices: A survey study in Northwest China. Environmental Science and Pollution Research, 
26(19), 20003–20013. https://doi.org/10.1007/s11356-019-05310-y

Ramzan, S., Liu, C., Xu, Y., Munir, H., & Gupta, B. (2020). The adoption of online e-waste collection platform to im-
prove environmental sustainability: An empirical study of Chinese millennials. Management of Environmental 
Quality: An International Journal. 32(2), 193–209.  https://doi.org/10.1108/MEQ-02-2020-0028

Rautela, R., Arya, S., Vishwakarma, S., Lee, J., Kim, K. H., & Kumar, S. (2021). E-waste management and its effects on 
the environment and human health. Science of the Total Environment, 773, 145623. https://doi.org/10.1016/j.scito-
tenv.2021.145623

Rezaei, R., Safa, L., Damalas, C. A., & Ganjkhanloo, M. M. (2019). Drivers of farmers’ intention to use integrated pest 
management: Integrating theory of planned behavior and norm activation model. Journal of Environmental 
Management, 236, 328–339. https://doi.org/10.1016/j.jenvman.2019.01.097

https://doi.org/10.4018/ijec.2015100101
https://doi.org/10.1016/j.resconrec.2018.10.013
https://doi.org/10.1016/j.resconrec.2018.10.013
https://doi.org/10.1016/j.spc.2018.01.002
https://doi.org/10.1016/j.spc.2018.01.002
https://doi.org/10.1108/MEQ-12-2013-0139
https://doi.org/10.1108/MEQ-12-2013-0139
https://doi.org/10.1016/j.resconrec.2018.10.030
https://doi.org/10.1016/j.jenvman.2012.08.029
https://doi.org/10.1016/j.jenvman.2012.08.029
https://doi.org/10.1016/j.scs.2017.11.037
https://doi.org/10.18203/2394-6040.ijcmph20185262
https://doi.org/10.3390/su9060881
https://doi.org/10.1016/j.renene.2022.07.139
https://doi.org/10.1016/j.energy.2022.124420
https://doi.org/10.1016/j.energy.2022.124420
https://doi.org/10.1016/j.jclepro.2009.08.009
https://doi.org/10.1016/j.joep.2013.07.005
https://doi.org/10.1016/j.joep.2013.07.005
https://doi.org/10.1007/s11356-019-05812-9
https://doi.org/10.1111/fcsr.12061
https://doi.org/10.1016/j.resconrec.2019.01.018
https://doi.org/10.1016/j.jclepro.2013.02.013
https://doi.org/10.1007/s11356-019-05310-y
https://doi.org/10.1108/MEQ-02-2020-0028
https://doi.org/10.1016/j.scitotenv.2021.145623
https://doi.org/10.1016/j.scitotenv.2021.145623
https://doi.org/10.1016/j.jenvman.2019.01.097


16 L. K. MICHAEL ET AL.

Salemdeeb, R., Saint, R., Clark, W., Lenaghan, M., Pratt, K., & Millar, F. (2021). A pragmatic and industry-oriented frame-
work for data quality assessment of environmental footprint tools. Resources, Environment and Sustainability, 3, 
100019. https://doi.org/10.1016/j.resenv.2021.100019

Saphores, J. D. M., Nixon, H., Ogunseitan, O. A., & Shapiro, A. A. (2006). Household willingness to recycle electronic waste: 
An application to California. Environment and Behavior, 38(2), 183–208. https://doi.org/10.1177/0013916505279045

Saphores, J. D. M., Ogunseitan, O. A., & Shapiro, A. A. (2012). Willingness to engage in a pro-environmental behavior: 
An analysis of e-waste recycling based on a national survey of US households. Resources, Conservation and 
Recycling, 60, 49–63. https://doi.org/10.1016/j.resconrec.2011.12.003

Schwartz, S. H. (1977). Normative influences on altruism. Advances in Experimental social Psychology, 10(1), 221–279.
Shaharudin, M. R., Said, R., Hotrawaisaya, C., Nik Abdul Rashid, N. R., & Azman Perwira, N. F. S. (2020). Linking deter-

minants of the youth’s intentions to dispose of portable e-waste with the proper disposal behavior in Malaysia. 
The Social Science Journal, 60(4), 680–694. https://doi.org/10.1080/03623319.2020.1753157

Shaikh, S., Thomas, K., & Zuhair, S. (2020). An exploratory study of e-waste creation and disposal: Upstream consid-
erations. Resources, Conservation and Recycling, 155, 104662. https://doi.org/10.1016/j.resconrec.2019.104662

Sidique, S. F., Lupi, F., & Joshi, S. V. (2010). The effects of behavior and attitudes on drop-off recycling activities. 
Resources, Conservation and Recycling, 54(3), 163–170. https://doi.org/10.1016/j.resconrec.2009.07.012

Singh, A., Panchal, R., & Naik, M. (2020). Circular economy potential of e-waste collectors, dismantlers, and recyclers 
of Maharashtra: A case study. Environmental Science and Pollution Research, 27, 22081–22099. https://doi.org/10.1007/
s11356-020-08320-3

Staats, H., Kieviet, A., & Hartig, T. (2003). Where to recover from attentional fatigue: An expectancy-value analysis of envi-
ronmental preference. Journal of Environmental Psychology, 23(2), 147–157. https://doi.org/10.1016/S0272-4944(02)00112-3

Stern, P. C. (2000). New environmental theories: Toward a coherent theory of environmentally significant behavior. 
Journal of Social Issues, 56(3), 407–424. https://doi.org/10.1111/0022-4537.00175

Tang, D., Cai, X., Nketiah, E., Adjei, M., Adu-Gyamfi, G., & Obuobi, B. (2023). Separate your waste: A comprehensive 
conceptual framework investigating residents’ intention to adopt household waste separation. Sustainable 
Production and Consumption, 39, 216–229. https://doi.org/10.1016/j.spc.2023.05.020

The Economic Times. (2018). India among top 5 nations in e-waste generation: Report. https://economictimes.indiatimes.
com/news/politics-and-nation/india-among-top-5-nations-in-e-waste-generation-report/articleshow/64449280.
cms?from=mdr 

The Global E-Waste Statistics. (2019) https://globalewaste.org/statistics/country/india/2019/
Thi Thu Nguyen, H., Hung, R. J., Lee, C. H., & Thi Thu Nguyen, H. (2019). Determinants of residents’ E-waste recycling 

behavioral intention: A case study from Vietnam. Sustainability, 11(1), 164. https://doi.org/10.3390/su11010164
Thøgersen, J., & Ölander, F. (2006). The dynamic interaction of personal norms and environment‐friendly buy-

ing behavior: A panel Study 1. Journal of Applied Social Psychology, 36(7), 1758–1780. https://doi.org/10.1111/
j.0021-9029.2006.00080.x

Tonglet, M., Phillips, P. S., & Read, A. D. (2004). Using the theory of planned behaviour to investigate the determi-
nants of recycling behaviour: A case study from Brixworth, UK. Resources, Conservation and Recycling, 41(3), 191–
214. https://doi.org/10.1016/j.resconrec.2003.11.001

Wan, C., Shen, G. Q., & Yu, A. (2014). The role of perceived effectiveness of policy measures in predicting recycling 
behaviour in Hong Kong. Resources, Conservation and Recycling, 83, 141–151. https://doi.org/10.1016/j.rescon-
rec.2013.12.009

Wang, B., Ren, C., Dong, X., Zhang, B., & Wang, Z. (2019). Determinants shaping willingness towards on-line recycling 
behaviour: An empirical study of household e-waste recycling in China. Resources, Conservation and Recycling, 143, 
218–225. https://doi.org/10.1016/j.resconrec.2019.01.005

Wang, J., Nketiah, E., Cai, X., Obuobi, B., Adu-Gyamfi, G., & Adjei, M. (2023). What establishes citizens’ household in-
tention and behavior regarding municipal solid waste separation? A case study in Jiangsu province. Journal of 
Cleaner Production, 423, 138642. https://doi.org/10.1016/j.jclepro.2023.138642

Wang, Z., Guo, D., & Wang, X. (2016). Determinants of residents’ e-waste recycling behaviour intentions: evidence 
from China. Journal of Cleaner Production, 137, 850–860. https://doi.org/10.1016/j.jclepro.2016.07.155

Wang, Z., Guo, D., Wang, X., Zhang, B., & Wang, B. (2018). How does information publicity influence residents’ be-
haviour intentions around e-waste recycling? Resources, Conservation and Recycling, 133, 1–9. https://doi.
org/10.1016/j.resconrec.2018.01.014

Wang, Z., Zhang, B., Yin, J., & Zhang, X. (2011). Willingness and behavior towards e-waste recycling for residents in 
Beijing city, China. Journal of Cleaner Production, 19(9–10), 977–984. https://doi.org/10.1016/j.jclepro.2010.09.016

Widmer, R., Oswald-Krapf, H., Sinha-Khetriwal, D., Schnellmann, M., & Böni, H. (2005). Global perspectives on e-waste. 
Environmental Impact Assessment Review, 25(5), 436–458. https://doi.org/10.1016/j.eiar.2005.04.001

Wu, J. M. L., Tsai, H., & Lee, J. S. (2017). Unraveling public support for casino gaming: The case of a casino referendum 
in Penghu. Journal of Travel & Tourism Marketing, 34(3), 398–415. https://doi.org/10.1080/10548408.2016.1182457

Xavier, L. H., Ottoni, M., & Lepawsky, J. (2021). Circular economy and e-waste management in the Americas: Brazilian 
and Canadian frameworks. Journal of Cleaner Production, 297, 126570. https://doi.org/10.1016/j.jclepro.2021.126570

Yin, J., Gao, Y., & Xu, H. (2014). Survey and analysis of consumers’ behaviour of waste mobile phone recycling in 
China. Journal of Cleaner Production, 65, 517–525. https://doi.org/10.1016/j.jclepro.2013.10.006

https://doi.org/10.1016/j.resenv.2021.100019
https://doi.org/10.1177/0013916505279045
https://doi.org/10.1016/j.resconrec.2011.12.003
https://doi.org/10.1080/03623319.2020.1753157
https://doi.org/10.1016/j.resconrec.2019.104662
https://doi.org/10.1016/j.resconrec.2009.07.012
https://doi.org/10.1007/s11356-020-08320-3
https://doi.org/10.1007/s11356-020-08320-3
https://doi.org/10.1016/S0272-4944(02)00112-3
https://doi.org/10.1111/0022-4537.00175
https://doi.org/10.1016/j.spc.2023.05.020
https://economictimes.indiatimes.com/news/politics-and-nation/india-among-top-5-nations-in-e-waste-generation-report/articleshow/64449280.cms?from=mdr
https://economictimes.indiatimes.com/news/politics-and-nation/india-among-top-5-nations-in-e-waste-generation-report/articleshow/64449280.cms?from=mdr
https://economictimes.indiatimes.com/news/politics-and-nation/india-among-top-5-nations-in-e-waste-generation-report/articleshow/64449280.cms?from=mdr
https://globalewaste.org/statistics/country/india/2019/
https://doi.org/10.3390/su11010164
https://doi.org/10.1111/j.0021-9029.2006.00080.x
https://doi.org/10.1111/j.0021-9029.2006.00080.x
https://doi.org/10.1016/j.resconrec.2003.11.001
https://doi.org/10.1016/j.resconrec.2013.12.009
https://doi.org/10.1016/j.resconrec.2013.12.009
https://doi.org/10.1016/j.resconrec.2019.01.005
https://doi.org/10.1016/j.jclepro.2023.138642
https://doi.org/10.1016/j.jclepro.2016.07.155
https://doi.org/10.1016/j.resconrec.2018.01.014
https://doi.org/10.1016/j.resconrec.2018.01.014
https://doi.org/10.1016/j.jclepro.2010.09.016
https://doi.org/10.1016/j.eiar.2005.04.001
https://doi.org/10.1080/10548408.2016.1182457
https://doi.org/10.1016/j.jclepro.2021.126570
https://doi.org/10.1016/j.jclepro.2013.10.006


Cogent Business & Management 17

Yu, L., He, W., Li, G., Huang, J., & Zhu, H. (2014). The development of WEEE management and effects of the fund 
policy for subsidizing WEEE treating in China. Waste Management, 34(9), 1705–1714. https://doi.org/10.1016/j.was-
man.2014.05.012

Yuan, Y., Nomura, H., Takahashi, Y., & Yabe, M. (2016). Model of Chinese household kitchen waste separation behavior: 
A case study in Beijing city. Sustainability, 8(10), 1083. https://doi.org/10.3390/su8101083

Zhang, B., Du, Z., Wang, B., & Wang, Z. (2019). Motivation and challenges for e-commerce in e-waste recycling under 
“Big data” context: A perspective from household willingness in China. Technological Forecasting and Social Change, 
144, 436–444. https://doi.org/10.1016/j.techfore.2018.03.001

Zhang, D., Huang, G., Yin, X., & Gong, Q. (2015). Residents’ waste separation behaviors at the source: Using SEM with 
the theory of planned behavior in Guangzhou, China. International Journal of Environmental Research and Public 
Health, 12(8), 9475–9491. https://doi.org/10.3390/ijerph120809475

Zhang, L., Qu, J., Sheng, H., Yang, J., Wu, H., & Yuan, Z. (2019). Urban mining potentials of university: In-use and hi-
bernating stocks of personal electronics and students’ disposal behaviors. Resources, Conservation and Recycling, 
143, 210–217. https://doi.org/10.1016/j.resconrec.2019.01.007

Zhang, L., Ran, W., Jiang, S., Wu, H., & Yuan, Z. (2021). Understanding consumers’ behavior intention of recycling 
mobile phone through formal channels in China: The effect of privacy concern. Resources, Environment and 
Sustainability, 5, 100027. https://doi.org/10.1016/j.resenv.2021.100027

Zhang, Y., Wu, S., & Rasheed, M. I. (2020). Conscientiousness and smartphone recycling intention: The moderating 
effect of risk perception. Waste Management, 101, 116–125. https://doi.org/10.1016/j.wasman.2019.09.040

https://doi.org/10.1016/j.wasman.2014.05.012
https://doi.org/10.1016/j.wasman.2014.05.012
https://doi.org/10.3390/su8101083
https://doi.org/10.1016/j.techfore.2018.03.001
https://doi.org/10.3390/ijerph120809475
https://doi.org/10.1016/j.resconrec.2019.01.007
https://doi.org/10.1016/j.resenv.2021.100027
https://doi.org/10.1016/j.wasman.2019.09.040


18 L. K. MICHAEL ET AL.

A
pp

en
di

x 
A

 

Ta
bl

e 
A1

. 
Co

ns
tr

uc
ts

 w
ith

 t
he

ir 
ite

m
s 

an
d 

qu
es

tio
ns

.

Co
ns

tr
uc

ts
 It

em
s

Q
ue

st
io

ns
Re

f.
Ite

m
s 

re
ve

rs
ed

Ite
m

s 
de

le
te

d

Pu
bl

ic
 A

w
ar

en
es

s
PA

1
I a

m
 o

fte
n 

co
nc

er
ne

d 
ab

ou
t 

en
vi

ro
nm

en
ta

l i
ss

ue
s

Z.
 W

an
g 

et
 a

l.,
 2

01
6

N
o

N
o

PA
2

I t
hi

nk
 e

ve
ry

on
e 

sh
ou

ld
 c

on
tr

ib
ut

e 
to

 e
nv

iro
nm

en
ta

l p
ro

te
ct

io
n

Th
i T

hu
 N

gu
ye

n 
et

 a
l.,

 2
01

9
N

o
N

o
PA

3
It'

s 
w

ro
ng

 t
o 

di
sp

os
e 

el
ec

tr
on

ic
 w

as
te

 a
nd

 r
eg

ul
ar

 w
as

te
 t

og
et

he
r

Ye
s

N
o

PA
4

D
isp

os
in

g 
e-

w
as

te
 in

 a
 p

ro
pe

r 
m

an
ne

r 
is 

m
y 

re
sp

on
sib

ili
ty

.
N

o
N

o
PA

5
I f

ee
l v

er
y 

sa
tis

fie
d 

w
he

n 
re

cy
cl

in
g 

e-
w

as
te

.
N

o
N

o
En

vi
ro

nm
en

ta
l K

no
w

le
dg

e
EK

1
W

he
n 

I b
uy

 e
le

ct
ric

al
 a

nd
 e

le
ct

ro
ni

c 
eq

ui
pm

en
t 

I c
on

sid
er

 t
he

 h
ar

m
fu

l e
ffe

ct
s 

to
w

ar
ds

 t
he

 e
nv

iro
nm

en
t.

Isl
am

 e
t 

al
., 

20
16

N
o

N
o

EK
2

I k
no

w
 t

ha
t 

re
cy

cl
in

g 
pr

es
er

ve
s 

na
tu

ra
l r

es
ou

rc
es

 f
or

 t
he

 b
en

efi
t 

of
 p

re
se

nt
 a

nd
 f

ut
ur

e 
ge

ne
ra

tio
ns

.
Af

ro
z 

et
 a

l.,
 2

01
3

N
o

N
o

EK
3

Re
cy

cl
in

g 
m

y 
ol

d 
el

ec
tr

ic
al

 o
r 

el
ec

tr
on

ic
 a

pp
lia

nc
es

 is
 g

oo
d 

fo
r 

th
e 

en
vi

ro
nm

en
t.

N
du

ne
se

ok
w

u 
et

 a
l.,

 2
01

7
N

o
N

o
EK

4
I k

no
w

 t
ha

t 
e-

w
as

te
 is

 r
ic

h 
in

 r
ec

yc
la

bl
e 

co
m

po
ne

nt
s.

N
o

N
o

EK
5

Re
cy

cl
in

g 
m

y 
ol

d 
el

ec
tr

on
ic

 a
pp

lia
nc

es
 is

 g
oo

d 
fo

r 
m

y 
he

al
th

 a
nd

 m
y 

fa
m

ily
’s 

he
al

th
.

N
o

N
o

EK
6

E-
w

as
te

 c
an

 b
e 

a 
re

so
ur

ce
 if

 p
ro

pe
rly

 m
an

ag
ed

.
N

o
N

o
W

ill
in

gn
es

s 
to

 P
ay

W
TP

1
I a

m
 W

ill
in

g 
to

 s
ha

re
 a

 p
ar

t 
of

 r
ec

yc
lin

g 
co

st
, o

nl
y 

if 
th

er
e 

is 
re

cy
cl

in
g 

fa
ci

lit
y/

co
lle

ct
io

n 
ce

nt
er

 n
ea

rb
y

Kw
at

ra
 e

t 
al

., 
20

14
N

o
N

o
W

TP
2

W
ill

in
g 

to
 s

ha
re

 a
 p

ar
t 

of
 r

ec
yc

lin
g 

co
st

, i
s 

no
t 

co
ns

um
er

’s 
re

sp
on

sib
ili

ty
 a

lo
ne

Sh
ai

kh
 e

t 
al

., 
20

20
Ye

s
N

o
W

TP
3

W
ill

in
gn

es
s 

to
 t

ak
e 

re
sp

on
sib

ili
ty

 f
or

 r
ec

yc
lin

g 
of

 E
-w

as
te

N
o

N
o

W
TP

4
W

ill
in

gn
es

s 
to

 p
ay

 a
 c

ha
rg

e 
fo

r 
di

sp
os

al
 o

f 
e-

w
as

te
N

o
N

o
W

TP
5

I w
an

t 
th

e 
go

ve
rn

m
en

t 
to

 p
ay

 f
or

 t
he

 d
isp

os
al

 a
nd

 r
ec

yc
lin

g 
of

 e
-w

as
te

Ye
s

Ye
s

In
fra

st
ru

ct
ur

e
In

fra
1

Th
e 

e-
w

as
te

 c
ol

le
ct

io
n 

ce
nt

er
s 

ha
ve

 t
o 

be
 p

ro
pe

rly
 m

an
ag

ed
.

N
du

ne
se

ok
w

u 
et

 a
l.,

 2
01

7
N

o
N

o
In

fra
2

I w
ill

 d
ro

p-
off

 m
y 

e-
w

as
te

 if
 t

he
 g

ov
er

nm
en

t 
pr

ov
id

es
 a

de
qu

at
e 

in
fra

st
ru

ct
ur

e.
N

o
N

o
In

fra
3

E-
w

as
te

 c
ol

le
ct

io
n 

ce
nt

er
s 

ha
ve

 t
o 

be
 s

itu
at

ed
 c

lo
se

 t
o 

th
e 

co
m

m
un

ity
/r

es
id

en
tia

l a
re

a.
N

o
N

o
In

fra
4

Th
e 

co
lle

ct
io

n 
ce

nt
er

s 
ou

gh
t 

to
 b

e 
a 

su
st

ai
na

bl
e 

es
ta

bl
ish

m
en

t.
N

o
N

o
In

fra
5

Th
er

e 
ar

e 
m

an
y 

e-
w

as
te

 c
ol

le
ct

io
n 

fa
ci

lit
ie

s 
ne

ar
 m

y 
ho

us
e.

N
o

N
o

Ad
ve

rt
isi

ng
 a

nd
 P

ro
m

ot
io

ns
 

- 
Pu

bl
ic

ity
Pu

b1
Pu

bl
ic

ity
 w

ill
 h

el
p 

m
e 

to
 k

no
w

 t
ha

t, 
e-

w
as

te
 is

 t
he

 r
ea

so
n 

to
 p

ol
lu

te
 t

he
 e

nv
iro

nm
en

t 
or

 e
nd

an
ge

r 
hu

m
an

 h
ea

lth
.

Z.
 W

an
g 

et
 a

l.,
 2

01
8

N
o

N
o

Pu
b2

Pu
bl

ic
ity

 w
ill

 h
el

p 
m

e 
to

 k
no

w
 t

he
re

 a
re

 s
til

l m
an

y 
re

cy
cl

ab
le

 c
om

po
ne

nt
s 

av
ai

la
bl

e 
in

 e
-w

as
te

N
o

N
o

Pu
b3

I t
hi

nk
 t

he
 r

el
ev

an
t 

in
fo

rm
at

io
n 

ab
ou

t 
e-

w
as

te
 r

ec
yc

lin
g 

pu
bl

ic
ity

 is
 im

po
rt

an
t.

N
o

N
o

Pu
b4

Be
ca

us
e 

of
 p

ub
lic

ity
 I 

kn
ow

 t
he

 s
ho

rt
co

m
in

gs
 o

f 
th

e 
in

fo
rm

al
 e

-w
as

te
 d

isp
os

al
.

N
o

N
o

Pu
b5

Pu
bl

ic
ity

 w
ill

 h
el

p 
m

e 
to

 k
no

w
 w

ha
t 

ho
us

eh
ol

d 
e-

w
as

te
 c

an
 b

e 
re

cy
cl

ed
.

N
o

N
o

Pu
b6

Be
ca

us
e 

of
 p

ub
lic

ity
, I

 k
no

w
 w

he
re

 t
o 

di
sp

os
e 

m
y 

ho
us

eh
ol

d 
e-

w
as

te
 f

or
 r

ec
yc

lin
g.

N
o

N
o

Co
nv

en
ie

nc
e

Co
nv

1
It 

is 
ea

sy
 f

or
 m

e 
to

 g
o 

to
 a

n 
E-

w
as

te
 r

ec
yc

lin
g 

ce
nt

re
Si

di
qu

e 
et

 a
l. 

(2
01

0)
,

N
o

N
o

Co
nv

2
It 

is 
ea

sy
 f

or
 m

e 
to

 fi
nd

 in
fo

rm
at

io
n 

on
 E

-w
as

te
 r

ec
yc

lin
g

Sa
ph

or
es

 e
t 

al
. (

20
12

)
N

o
N

o
Co

nv
3

It 
is 

ea
sy

 f
or

 m
e 

to
 fi

nd
 t

im
e 

to
 r

ec
yc

le
 E

-w
as

te
N

o
N

o
Co

nv
4

I h
av

e 
no

 c
on

ve
ni

en
t 

tr
an

sp
or

t 
to

 s
en

d 
E-

w
as

te
 t

o 
th

e 
co

lle
ct

io
n 

po
in

t.
Ye

s
Ye

s
Co

nv
5

I t
hi

nk
 s

ur
ro

un
di

ng
 E

-w
as

te
 r

ec
yc

lin
g 

ch
an

ne
ls 

ar
e 

in
co

m
pl

et
e.

Ye
s

Ye
s

D
at

a 
Se

cu
rit

y
D

S1
I d

on
't 

kn
ow

 h
ow

 t
o 

ba
ck

-u
p 

m
y 

da
ta

 b
ef

or
e 

di
sp

os
in

g.
Li

u 
et

 a
l.,

 2
01

9,
Ye

s
N

o
D

S2
I b

el
ie

ve
 t

he
 d

at
a 

fro
m

 m
y 

m
ob

ile
/la

pt
op

/d
es

kt
op

 w
on

't 
be

 b
re

ac
he

d/
le

ak
ed

.
N

o
N

o
D

S3
I a

m
 c

on
ce

rn
ed

 a
bo

ut
 m

y 
da

ta
 t

he
ft.

Ye
s

Ye
s

D
S4

I b
el

ie
ve

 a
fte

r 
th

e 
di

sp
os

al
 o

f 
m

y 
m

ob
ile

/L
ap

to
p/

 D
es

kt
op

 m
y 

re
cy

cl
er

 w
ill

 d
es

tr
oy

 t
he

 a
va

ila
bl

e 
da

ta
.

N
o

N
o

D
S5

I t
ru

st
 m

y 
re

cy
cl

er
N

o
N

o
Pe

rs
on

al
 N

or
m

s
PN

1
I w

ou
ld

 f
ee

l p
ro

ud
 if

 I 
ac

tiv
el

y 
re

cy
cl

ed
 m

y 
ho

us
eh

ol
d 

e-
w

as
te

.
Z.

 W
an

g 
et

 a
l.,

 2
01

8
N

o
N

o
PN

2
I w

ou
ld

 f
ee

l g
ui

lty
 if

 I 
di

d 
no

t 
re

cy
cl

e 
m

y 
ho

us
eh

ol
d 

e-
w

as
te

.
Ye

s
N

o
PN

3
N

ot
 s

ep
ar

at
in

g 
w

as
te

 w
ou

ld
 v

io
la

te
 m

y 
m

or
al

 p
rin

ci
pl

es
Ye

s
N

o
In

te
nt

io
n

In
t1

In
 t

he
 f

ut
ur

e 
w

he
n 

de
al

in
g 

w
ith

 e
-w

as
te

, I
 w

ou
ld

 li
ke

 t
o 

tr
y 

to
 c

on
ta

ct
 t

he
 f

ac
to

ry
 o

r 
pr

of
es

sio
na

l r
ec

yc
lin

g 
ag

en
ci

es
.

Y.
 Z

ha
ng

 e
t 

al
., 

20
20

N
o

N
o

In
t2

W
he

n 
I b

uy
 e

le
ct

ro
ni

c 
pr

od
uc

ts
 in

 t
he

 f
ut

ur
e,

 I 
te

nd
 t

o 
ch

oo
se

 p
ro

du
ct

s 
th

at
 p

ro
m

ise
 t

o 
be

 r
ec

yc
le

d 
or

 d
isp

os
ed

 o
f 

in
 a

 p
ro

pe
r 

m
an

ne
r

N
o

N
o

In
t3

I i
nt

en
d 

to
 p

ut
 e

xt
ra

 e
ffo

rt
 in

to
 r

ec
yc

lin
g 

E-
w

as
te

N
o

N
o

In
t4

In
 t

he
 f

ut
ur

e,
 I 

in
te

nd
 t

o 
re

cy
cl

e 
m

y 
e-

w
as

te
 b

y 
fo

rm
al

 c
ha

nn
el

s.
N

o
N

o
In

t5
In

 t
he

 f
ut

ur
e,

 I 
w

ill
 a

ct
iv

el
y 

pa
rt

ic
ip

at
e 

in
 e

-w
as

te
 r

ec
yc

lin
g 

an
d 

te
ll 

su
rro

un
di

ng
 p

eo
pl

e 
ab

ou
t 

th
e 

re
co

ve
ry

 e
xp

er
ie

nc
e.

N
o

N
o

D
isp

os
al

D
B1

I k
ee

p 
e-

w
as

te
 s

to
re

d 
at

 h
om

e
Bo

rt
ha

ku
r 

& 
Go

vi
nd

, 2
01

9
N

o
N

o
D

B2
I p

re
fe

r 
to

 e
xc

ha
ng

e 
de

ad
/u

se
d 

el
ec

tr
on

ic
 w

as
te

 a
t 

th
e 

st
or

e 
w

he
n 

bu
yi

ng
 a

 n
ew

 o
ne

N
o

N
o

D
B3

I w
ill

 e
ns

ur
e 

th
at

 I 
di

sp
os

e 
e-

w
as

te
 p

ro
pe

rly
 in

 t
he

 f
ut

ur
e

N
o

N
o

D
B4

I w
ou

ld
 f

ee
l g

ui
lty

 if
 I 

di
d 

no
t 

re
cy

cl
e 

m
y 

ho
us

eh
ol

d 
e-

w
as

te
Ye

s
N

o
D

B5
W

he
n 

I b
uy

 e
le

ct
ro

ni
c 

pr
od

uc
ts

 in
 t

he
 f

ut
ur

e,
 I 

te
nd

 t
o 

ch
oo

se
 p

ro
du

ct
s 

th
at

 p
ro

m
ise

 t
o 

be
 r

ec
yc

le
d

N
o

N
o


	Factors influencing the behavior in recycling of e-waste using integrated TPB and NAM model
	ABSTRACT
	1. Introduction
	2. Theoretical background
	3. Hypothesis development
	3.1. Environmental knowledge
	3.2. Public awareness
	3.3. Convenience
	3.4. Willingness to pay
	3.5. Infrastructure
	3.6. Publicity on recycling of e-waste
	3.7. Data security
	3.8. Personal norm
	3.9. Disposal Intentions

	4. Methodology
	4.1. Questionnaire design
	4.2. Data collection
	4.3. Reliability of the scale
	4.3.1. Methods and measures


	5. Data analysis
	5.1. The measurement model
	5.2. Testing of the structural equation model

	6. Theoretical implications, practical implications and discussion
	7. Limitations and future research
	8. Conclusion
	Disclosure statement
	About the authors
	ORCID
	References



