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Abstract: The rising amount of electronic waste (e-waste) presents serious threats to the en-
vironment and public health. Addressing this challenge necessitates a focus on improving
the e-waste recycling rate, which is facilitated by consumers’ spontaneous participation.
This paper explores the factors influencing young consumers’ e-waste recycling behavior
(EWRB) from a developing country’s perspective. Though existing literature has addressed
various factors affecting EWRB, the role of individuals” pro-environmental goals (PEG)
remains underexplored. This paper provides an integrated theoretical model that incor-
porates PEG alongside factors drawn from the Theory of Planned Behavior (TPB), Norm
Activation Model (NAM), and Behavioral Reasoning Theory (BRT). Data were collected
through a survey and analyzed using structural equation modeling. The results reveal
that young consumers’ intentions toward EWRB are significantly influenced by economic
benefits, perceived behavioral control, moral norms, and PEG, while economic benefits
emerge as the most influential factor. However, the impact of attitude and subjective norm
on intention was found to be insignificant. Results indicate that despite having positive
intentions, young consumers were often deterred from recycling e-waste due to perceived
risks, indicating a negative moderating effect of perceived risk on the intention-behavior
relationship. Conversely, PEG positively moderates the impact of intention on EWRB,
reducing the intention-behavior gap. This paper contributes to the literature by enhancing
our understanding of how PEG interacts with other factors affecting EWRB. Practically,
the findings offer valuable recommendations for policymakers and practitioners aiming to
promote EWRB among young consumers, particularly in Bangladesh.

Keywords: e-waste; recycling; theory of reasoned goal pursuit; generation z; intention—
behavior gap; goal framing theory; solid waste management; developing country;
pro-environmental behavior; structural equation modeling

1. Introduction

The global amount of electronic waste (e-waste) is rapidly increasing due to irrespon-
sible consumption patterns. In 2022, 62 million tons of e-waste were generated worldwide,
and this figure is projected to increase by 32%, reaching 82 million tons by 2030 [1]. Despite
this, only about 22% of the total e-waste produced was recycled, a figure that is expected to
decline to 20% by 2030 if current trends continue [1]. The low recycling rate of e-waste in
2022 resulted in an estimated loss of USD 62 billion worth of raw materials [1]. However, if
nations collaborate to raise the e-waste recycling rate to 60% by 2030, an additional USD
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38 billion worth of materials could be recovered [1]. Urgent action is therefore required
from countries to enhance the global e-waste recycling rate.

Bangladesh, located in South Asia, produced approximately 367 million kilograms
of e-waste in 2022, a figure projected to rise to 2.5 million tons by 2030 and 4.6 million
tons by 2035, reflecting an annual growth rate of 20% [2]. Based on these statistics, e-waste
generation in Bangladesh is expected to increase more than tenfold over the next decade,
contributing 3% of total global e-waste by 2030. A study reported that, during the fiscal year
2021-2022, municipal solid waste in Bangladesh comprised approximately 19% food waste,
16% plastic, 10% textiles, and 19% paper [3]. Furthermore, the same report highlighted
that e-waste accounted for around 2.3% of the total municipal solid waste generated in
Bangladesh during the fiscal year 2020-2021 [3]. Despite the sheer percentage of e-waste
being low compared to other types of waste, Bangladesh can potentially make an annual
business from e-waste worth USD 221 million [4]. However, the e-waste recycling rate
in Bangladesh, currently around 15%, falls below the global average, suggesting that a
substantial portion of e-waste ends up in landfills [4]. A study estimated that proper
recycling could recover materials from mobile phones and computers worth USD 1 billion
per year by 2030 in Bangladesh [4]. Figure 1 provides an overview of e-waste in Bangladesh.
One of the main reasons for the low e-waste recycling rate is consumers’ reluctance to
engage in recycling practices, which impedes the implementation of the concept of a circular
economy [5]. Consequently, authorities in Bangladesh must develop a clear understanding
of how to promote e-waste recycling behavior (EWRB) at the consumer level, which will be
addressed in this research.

E-waste generation

367 million kg (2022)
Projection: 2.5 million ton (2030)
4.6 million ton (2

3% of total global e-waste (2030)

Economic aspects
$221 million USD worth business
potential (2022)
$1 billion USD worth business
potential (2030)

035)

E-waste recycling
Bangladesh: 15% of total e-waste
Global average: 22% of total e-waste

Dhaka city
In 20220: 117 million kg e-waste
(30% of total national e-waste)

Figure 1. Overview of e-waste in Bangladesh.

Several research tried to identify the factors impacting consumers’ EWRB, adopting
from behavioral science theories, such as the Theory of Planned Behavior (TPB), Norm
Activation Model (NAM), Behavioral Reasoning Theory (BRT), Theory of Interpersonal
Behavior (TIB), and Value Belief Norm, etc. [6,7]. Scholars posit diverse viewpoints to
explain consumers’ waste management and recycling behavior. One viewpoint considers
pro-environmental behavior as a result of systematic thinking, which could be explained by
the TPB [8,9]. Another viewpoint emphasizes the altruistic factors to explain the considered
pro-environmental behavior, as addressed in NAM theory [8,9]. Other scholars considered
the importance of noncognitive factors like our habit of waste management behavior, as
addressed in TIB [10,11]. Researchers argued that recycling behavior is too complex to be
explained by one theory [9]. Hence, researchers tried to develop an integrated model by
combining factors from multiple theories (see Table 1) that could provide a comprehensive
understanding of consumers” EWRB [12-14].

Despite scholars’ efforts to identify factors impacting consumers” EWRB, the existing
literature reveals a lack of studies focused on predicting the EWRB of young consumers in
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developing countries’ perspectives [10,15], highlighting a notable research gap. Scholars
underscored that an individual’s pro-environmental behavior, such as recycling, is im-
pacted by cultural aspects and demographic factors, such as gender and age [16]. Given
that a significant portion of electronic products are used by young consumers, it is essential
to understand the factors that motivate this demographic to adopt EWRB. In Bangladesh,
e-waste recycling is affected due to a lack of proper collection systems and infrastruc-
tures [4]. Additionally, according to Hofstede’s cultural dimensions, the country exhibits
a high power distance and is characterized by collectivism, restraint, risk aversion, and
short-term orientation [17]. Literature suggests that a society with high power distance
and short-term orientation shows less pro-environmental behavior [16]. Furthermore,
in a collectivist, restrained, and risk-averted society that shows less pro-environmental
behavior, it is difficult to adopt pro-environmental behavior [16]. Given such odds, it is
important for practitioners to understand how to motivate young consumers in Bangladesh
to posit a sustainable EWRB. However, empirical studies that provide a comprehensive
understanding of EWRB for young consumers in Bangladesh are limited.

Another research gap identified in the literature is the lack of exploration of the im-
pact of pro-environmental goals (PEG) on EWRB. Recently, Ajzen and Kruglanski (2019)
proposed the Theory of Reasoned Goal Pursuit (TRGP), which emphasizes the significance
of individuals’ goals in fostering sustainable behavior [18]. The latest studies by Concari
etal. (2023) and Islam et al. (2024) also underscored the importance of PEG in sustaining
pro-environmental behavior among consumers [19,20]. However, a review of the liter-
ature reveals that PEG has rarely been considered as a factor predicting EWRB, which
represents another research gap. Consequently, further research is needed to enhance our
understanding of how PEG interacts with other factors influencing consumers” EWRB.

To address the identified research gaps, this paper pursues two objectives. The first is
to identify the factors influencing young consumers’ e-waste recycling behavior (EWRB)
from a developing country’s perspective. The second is to explore the role of individuals’
pro-environmental goals in shaping their EWRB. To achieve these objectives, the study syn-
thesizes relevant literature to identify key factors and conducts an empirical investigation
using data collected from young consumers residing in Dhaka City, located in Bangladesh.

2. Theoretical Background
2.1. Summary of Literature on E-Waste Recycling Behavior and Research Gaps

A summary of the articles that identified factors from multiple theories to predict
the EWRB is presented in Table 1. Referring to Table 1, TPB is widely adopted, followed
by NAM theory, to predict EWRB. Puzzo and Prati (2024) conducted a meta-analysis,
identifying 14 factors that are widely used to predict EWRB [6]. While the majority of the
empirical studies have been conducted in developing countries, research focusing on young
consumers is very limited. Aboelmaged (2021) identified EWRB for young consumers
in the UAE [10]. Zhang et al. (2019) collected data from university students in China to
predict their EWRB [21]. However, empirical studies focusing on understanding the EWRB
for young consumers in developing countries context, such as India, Bangladesh, Pakistan,
Vietnam, etc., are limited.

Notable research gaps were identified after reviewing the literature. Firstly, research
related to adopting TRGP in the EWRB context is yet to be carried out. Secondly, research
related to addressing PEG as a construct for the EWRB context is scant, delimiting our
understanding of how PEG impacts EWRB. Thirdly, while several empirical studies were
conducted in developing countries, research related to identifying the impact of the factors
on young consumers’ EWRB in developing countries context is limited. These research
gaps will be addressed in this paper.
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Table 1. Summary of key literature related to E-waste recycling behavior.
Theories Considered *
Author (Year) Country TP; or;:!Lst;) I}FSIIB ereBRT Variables Considered ** Reference
_ . ATT, SN, MN, INT, SR, AC, HB,
Prabhu and Majhi (2024) India Vv Vv Vv WTP, CR, EB, PLR, RP [13]
Kumar (2019) India, China  / N4 ATT, SN, PBC, SR, AC, INT [15]
.. . ATT, SN, PBC, HB, INT,
Vijayan et al. (2023) India vV vV EWRB, CN [14]
Aboelmaged (2021) UAE vV Vv ATT, SN, PBC, HB, INT [10]
Waheed et al. (2023) UAE Vv vV Vv ATT, SN, PBC, INT, EWRB, AC, [22]
CR,CN
Sabbir et al. (2023) Bangladesh 1/ J  ATLSN, PBC INT, EWRS, [23]
EB, HB
. ATT, SN, PBC, MN, AC,
Mohamad et al. (2022) Malaysia vV N4 INT, EWRB [12]
. ATT, SN, PBC, PLR, CN, AC,
Xu et al. (2017) China Vv Vv Vv HB, INT [24]
. AC, SR, MN, ATT, SN, PBC,
Wang et al. (2018) China N4 Vv IP, INT [25]
Koshta et al. (2022) India vV N4 ATT, INT, SN, PBC, WTP, AC [26]
Muthukumari et al. ATT, INT, PBC, SN, AC, MN,
(2024) South Korea 4/ vV Vv CN, TP [27]
. ATT, INT, SN, PBC, MN,
Pham et al. (2023) Vietnam N4 Vv Vv HB, WTP [28]
Sari et al. (2021) Indonesia vV N4 vV v/ ATT, INT, SN, PBC, AC, EB, CN [29]
Ramzan et al. (2019) China V4 v ATT, SN, PBC, INT, PR, PB [30]
Laeequddin et al. (2022)  India Vv AC, SN, INT, PBC, PLR [31]
Ben Yahya et al. (2023) UAE Vv v/ ATT, SN, PBC, INT, PR, EB [32]
Sabbir et al. (2023) Bangladesh vV N4 ATT, SN, INT, PBC, AC, PLR [33]
Zhang et al. (2019) China vV Vv ATT, SN, PBC, INT, CN [21]

* (v/) indicates consideration of the theory. ** Codes for variables: Awareness of Consequences (AC), Sense
Responsibility (SR), Moral Norm (MN), Attitude (ATT), Subjective Norm (SN), Perceived Behavioral Control
(PBC), Information Publicity (IP), Intention (INT), Convenience (CN), Habit (HB), Cost of recycling (CR), Economic
benefit (EB), willingness to pay (WTP), Policy, Law and Regulation (PLR), Perceived risks (RP).

2.2. Factors Impacting E-Waste Recycling Behavior and Hypotheses Development

Referring to Table 1, a wide range of the literature tried to predict the EWRB of
consumers using factors addressed in theories, such as TPB, NAM, TIB, and BRT. These
theories can be used to predict behavior regardless of their demographic aspects, such
as gender and age. For instance, Kumar (2019) used TPB and NAM theories to predict
the EWRB of young consumers in India and China [15]. Aboelmaged (2021) used TPB
and TIB theories to predict EWRB for young consumers in the UAE [10]. Li et al. (2023)
used TPB and BRT theories to predict young consumers” EWRB in China [34]. Hence,
considering the suitability of these theories to predict the EWRB, this paper tried to identify
the factors impacting EWRB for the given context from TPB, NAM, BRT, and TRGP theories
at the outset.
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2.2.1. Theory of Planned Behavior (TPB)

According to the TPB (first proposed by Ajzen (1991)), intention is the main precursor
of our behavior, which is further impacted by factors- attitude, subjective norm, and
perceived behavioral control (PBC) [35]. Attitude refers to our positive and negative
perception of a certain action [1]. Subjective norm indicates our perception of others’
thoughts and reactions to a certain behavior [36]. PBC could be viewed as the degree of
convenience or comfort to perform the action. PBC could be viewed as the availability of a
facility to perform recycling e-waste at a convenient location, information and availability
about exchanging offers for end-of-life electronics items, knowledge about where and how
to recycle e-waste, etc. [36].

TPB says that our attitude, subjective norm, and PBC impact forming intention, which
ultimately leads to the intended action [35]. Several research reported a significant impact
of attitude, subjective norm, and PBC in forming the intention of EWRB [15,22,33]. For
instance, Kumar (2019) identified a significant impact of attitude, subjective norm, and PBC
on the intention of EWRB of young consumers in India and China [15]. Despite the impact
of these factors on intention as addressed in TPB, few research reported an insignificant
impact of attitude, subjective norm, and PBC in forming the intention of EWRB, and
criticized TPB [10,12]. For instance, Aboelmaged (2021) identified an insignificant impact of
a subjective norm and PBC on young consumers’ intention of EWRB in UAE [10]. However,
considering the gravity of the well-established TPB model and empirical evidence from the
literature, the following hypotheses could be postulated.

H1. Attitude significantly impacts the intention of EWRB.
H2. Subjective norm significantly impacts the intention of EWRB.
H3. Perceived behavioral control significantly impacts the intention of EWRB.

H4. Intention significantly impacts EWRB.

2.2.2. Norm Activation Model (NAM)

NAM theory, which was first introduced by Schwartz (1977) underscores the impor-
tance of altruistic factors in forming the intention of a certain behavior [37]. According to
NAM theory, moral norm (MN) is the main precursor of our intention, which is further
impacted by our awareness of consequence (AC) and sense of responsibility (SR) [37]. For
recycling behavior, AC could be viewed as an individual’s eco-awareness related to the
harmful impact of the increased amount of waste on climate and nature [38]. MN could be
perceived as our obligation to perform or abstain from certain actions out of morality [38].
Scholars addressed that many people perform pro-environmental behavior due to strong
MN, rather than thinking of cost-benefit analysis. Several research underscored the impor-
tance of MN in pro-environmental behavior, especially EWRB [12,13,27]. As NAM theory
suggests, MN is impacted by AC and SR which was further validated by numerous research
in the recycling context [9,38]. Mohamad et al. (2022) reported a significant impact of MN
on the intention of EWRB for consumers in Malaysia [12]. Wang et al. (2018) identified a
significant impact of AC and SR on MN that further impacts the intention of EWRB for
consumers in China [25]. Therefore, based on NAM theory and empirical support from the
literature, the following hypotheses could be delineated.

H5. Awareness of consequences significantly impacts moral norm.

H6. Sense of responsibility significantly impacts moral norm.
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H7. Moral norm significantly impacts the intention of EWRB.

2.2.3. Behavioral Reasoning Theory (BRT)

BRT suggests that an individual’s action depends on their assessment of perceived ben-
efits and perceived risks associated with the action [39]. Several research highlighted that
consumers’ perceived economic benefit associated with exchanging end-of-life electronics,
or obtaining incentives by recycling e-waste impacts their intention to EWRB [13,33]. Sabbir
et al. (2023) identified a significant impact of economic benefits on Bangladeshi consumers’
intention to exchange end-of-life electronics products [33].

On the other hand, in the e-waste recycling context, scholars emphasized the impor-
tance of associated risks such as personal data security issues [13,40]. Due to fear that
personal data might be stolen or misused, consumers refrain from recycling their electronic
items, such as laptops, mobile phones, and smart watches, despite having the intention
to do so [13,40]. Similarly, having an emotion towards personal electronics products, or
perceiving not achieving sufficient economic value, people refrain from recycling e-waste.
Hence, scholars considered perceived risks (PR) associated with recycling e-waste as an
important factor determining consumers’ EWRB [41,42]. The latest study by Chang et al.
(2022) reported a significant moderating impact of PR on the intention-to-behavior re-
lationship in the e-waste recycling context [43]. Therefore, this research postulates the
following hypotheses.

H8. Economic benefit significantly impacts the intention of EWRB.

H9. Perceived risk significantly negatively moderates the impact of the intention on EWRB.

2.2.4. Impact of the Pro-Environmental Goal on EWRB

Referring to the Goal Framing Theory (GFT), our behavior is impacted by different
types of goals, such as gain goal, hedonic goal and normative goal [44]. Scholars high-
lighted the significance of normative type goal in pro-environmental behavior [44,45]. An
individual’s pro-environmental goal (PEG), such as a lifetime goal to serve the environ-
ment, marine life, or wildlife could be considered a normative type goal [45,46]. The latest
research highlighted the significance of normative goal (i.e., PEG) in EWRB [47].

Recently, Ajzen and Krunglaski (2019) proposed the Theory of Reasoned Goal Pursuit
(TRGP), highlighting the importance of goals that drive people to pursue a certain behavior
day after day [18]. The latest study by Concari et al. (2023) and Islam et al. (2024) tested the
TRGP in household waste recycling and plastic waste reduction behavior, respectively, sug-
gesting the significance of PEG to form the intention of pro-environmental behavior [19,20].
Hence, it could be understood that people with PEG would posit their actions linked to
reducing e-waste so that their PEG could be achieved. Therefore, this research suggests
PEG as a precursor of the intention of EWRB, proposing the following hypothesis.

H10. Pro-environmental goal significantly impacts the intention of EWRB.

One of the strengths of TRGP is that it can provide a better explanation of sustaining
certain behaviors [18]. TRGP considers the goal as a precursor of intention that motivates
people to perform the behavior to achieve their goal, reducing the intention-behavior
gap [20,48]. For instance, despite having an intention people may refrain from recycling due
to lack of convenient locations nearby. Despite this odd, people may drive a long distance
to perform recycling because it could lead them to achieve their PEG (i.e., normative
goal) [49]. Several research highlighted the importance of normative goal for reducing
the intention-behavior gap [50,51]. Orbell (2004) and Prestwich et al. (2008) suggested
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that chasing a goal enhances their intention to actualize the behavior [50,51]. Weiber et al.
(2015) suggested that fostering normative goals could reduce the intention-behavior gap
by enhancing motivation and commitment toward intended action [48]. Hence, PEG could
be considered as a factor that can moderate the impact of intention to behavior, reducing
the intention-behavior gap. Therefore, this research proposes the following hypothesis.

H11. Pro-environmental goal significantly positively moderates the impact of intention
on EWRB.

Figure 2 provides an overview of the hypotheses that will be tested in this research.

Awareness of Sense of
consequence responsibility
Hé6
HS Y 'y
. Moral Perceived
Attitude norm risk
H1 T I
™~ H7
. H9
A l E-waste
Subjective | m» ____ | Intention [—— H4 recycling
norm o~ Y v behavior
e HS H10 Hil
H3 ' |
Perceived / Economic Pro-
behavioral bencfits environmental
control goal

Figure 2. Overview of hypotheses.

3. Methodology

An empirical study was conducted in Dhaka City. Dhaka, the capital of Bangladesh,
is home to more than 20 million people, accounting for 11% of the country’s total popula-
tion [52]. In 2022, Dhaka generated 117 million kilograms of e-waste [53], which constitutes
over 30% of the nation’s total e-waste. Therefore, considering the fact that a significant por-
tion of e-waste is generated from the city itself, data were collected from young consumers
residing in Dhaka city.

A survey was conducted on 348 university students aged between 18 and 30 years
who reside in Dhaka. Kumar (2019) conducted a study to compare the EWRB of young
consumers in India and China, where data were collected from consumers aged between 20
and 29 years [15]. Islam et al. (2024) conducted a study to examine young consumers’ plastic
waste recycling behavior and data were collected from consumers aged 18 to 30 years [20].
Hence, the selection of the population in the age group of 18 to 30 years is supported
by literature.

Respondents were selected randomly from multiple universities. Among the respon-
dents, 57% were male, and the rest were female. Regarding the age distribution, 80% were
between 20 and 25 years and the rest were between 26 and 30 years old. The survey was
conducted using a paper-based self-guided questionnaire, and during the data collection
time, multiple researchers were present for clarification. The items of each construct were
developed from the literature. Table 2 provides a list of items for the constructs and their
respective codes. The items presented in Table 2 were used to develop the questionnaire
using a 5-point Likert scale, where “1” represents “fully disagree” and “5” represents “fully
agree”. The questionnaire was reviewed by all researchers. Before surveying, a pilot study
was conducted among 30 students to remove ambiguity in the questionnaire.
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Table 2. Constructs and items.
Constructs Items’ Code Items References
ATT1 E-waste recycling is good
ATT2 E-waste recycling contributes to the environment
Attitude (ATT) 5 — [12]
ATT3 Recycling e-waste makes me feel very satisfied
ATT4 Recycling e-waste contributes to society
SN1 My family/friend think that recycling e-waste is the right thing
— todo
Subjective [10]
norm (SN) SN2 My family/friend are engaged in recycling e-waste
SN3 Local media encourages me to participate in recycling e-waste
PBC1 Recycling e-waste is convenient for me
PBC2 It is easy for me to dispose of (i.e., selling/dumping in the proper
Perceived channel) e-waste properly
behavioral control PBC3 It is easy to find information (i.e., offers by companies) about [12]
(PBC) where and how to exchange e-waste
PBC4 It is easy to find options to exchange for all types of e-waste
AC1 I am aware of the climate change/global warming
I am aware that landfill waste is increasing day by day and
Awareness of AC2 contributes to increasing emission [12]
consequences (AC)
AC3 I am aware that participation in recycling can reduce landfill
waste and contribute to fight against climate change
SR1 I feel responsible for reducing the waste generated in society
Sense of SR2 i kfé;l rgjpi);:)sglloii ;;); f;fhtmg against climate .
responsibility (SR) 8878 &
SR3 I think it is everyone’s responsibility to take action to reduce
waste generated in society
MN1 Not recycling my e-waste goes against my principles
Moral norm (MN) MN2 I'would feel guilty if I did not recycle my E-waste. [12]
I think I should recycle my e-waste even though others are not
MN3 L
doing it properly
PEGI I have a personal goal/passion to work for a cleaner
world/climate change/global warming
I'have a personal goal/passion to work for wildlife/marine life
Pro- PEG2 S .
(i.e., fishes, water species)
environmental - - - [20]
goal (PEG) I havg a personal goal/passion to‘contnbute to nature either by
PEG3 choosing a relevant career/donating/supporting environmental
activities
PEGA To me, it is important that my actions support a sustainable
environment
PR1 I am concerned that someone might collect and misuse my
personal information from my electronic gadget
Perceived risks I have a feeling of attachment to electronic devices, such as [42,44]
(PR) PR2 1 _
personal laptops, mobiles, etc.
PR3 I store my used electronic items as out of hobby or as a memory
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Table 2. Cont.
Constructs Items’ Code Items References
EB1 Receiving money from selling/exchanging e-waste is important
. to me
Economic 23
benefit (EB) EB2 I feel happy if I receive some value from e-waste [23]
EB3 Attractive offers influence me to exchange/sell e-waste
INT1 I try my best to look for opportunities to sell/exchange e-waste
INT2 I try to di f e-wast 1
Intention (INT) ry to dispose of e-waste properly [23,33]
INT3 I'look for promotional offers by electronics companies about
exchanging e-waste
EWRB1 I always dispose of e-waste properly
E-waste recycling EWRE2 I always actively participate in the e-waste exchange program 23
behavior (EWRB) offered by electronics company (23]
EWRB3 Disposing of /exchanging e-waste is a natural behavior for me

Regarding the minimum sample size, using the G*Power (version 3.1.9.6) software [54],
where considering the effect size: 0.15, significance criterion: 0.05, and power: 0.95, the
minimum sample size appears to be 178. Additionally, considering the sample-to-variable
ratio of 20:1, as per recommendation of Hair et al. (2019) [55], the minimum sample size
appears to be 220 for 11 variables used in this study. Furthermore, considering the fact
that the population aged between 18 and 30 years in Dhaka city is approximately 28% of
its 20 million people [56]. Considering the 95% confidence level and 5% margin of error,
the sample size appears to be 310. Therefore, the sample size of 348 satisfies the criteria of
minimum sample size for further analysis that would provide an adequate estimation of
the population. Data were analyzed using the partial least square-based structural equation
modeling technique (PLS-SEM). SPSS (version 28) and Smart PLS (version 3) software were
used for data analysis.

4. Result

First, the reliability and validity of the measurement model was checked. Table 3
provides the factor loadings of each item, found above 0.70, suggested by Hair et al. (2018).
Referring to Table 4, the Cronbach’s Alpha and Composite Reliability (CR) score for each
variable were found above 0.7, and the Average Variance Extracted (AVE) value for each
variable was above the threshold value of 0.5, as recommended by Hair et al. (2018) [55].

Table 3. Factor loadings of all items.

Items Factor Loading Items Factor Loading Items Factor Loading
AC1 0.824 EWRB3 0.842 PG2 0.841
AC2 0.905 INT1 0.851 PG3 0.874
AC3 0.888 INT2 0.861 PG4 0.793
ATT1 0.908 INT3 0.852 PR1 0.791
ATT2 0.914 MN1 0.822 PR2 0.892
ATT3 0.886 MN2 0.870 PR3 0.840
ATT4 0.860 MN3 0.814 SN1 0.805
EB1 0.783 PBC1 0.795 SN2 0.823
EB2 0.843 PBC2 0.851 SN3 0.842
EB3 0.877 PBC3 0.803 SR1 0.869
EWRB1 0.824 PBC4 0.777 SR2 0.895

EWRB2 0.869 PG1 0.808 SR3 0.869
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Table 4. Reliability and validity of measurement model.

Average Variance

Constructs Cronbach’s Alpha Composite Reliability (CR) Extracted (AVE)
AC 0.844 0.906 0.762
ATT 0.914 0.940 0.796
EB 0.785 0.873 0.698
EWRB 0.800 0.882 0.714
INT 0.816 0.891 0.731
MN 0.783 0.874 0.698
PBC 0.824 0.882 0.651
PEG 0.849 0.898 0.689
PR 0.796 0.879 0.709
SN 0.765 0.864 0.679
SR 0.852 0.910 0.771

The VIF values of ATT1 and ATT2 were found to be 3.332 and 3.613, respectively, and
all other items were found below three, which indicates the absence of collinearity among
the items. The Fornell-Larcker Criterion [57] of discriminant validity analysis reveals that
the square root of AVE for the diagonal elements (representing inter-construct correlation) is
higher than the off-diagonal elements (see Table 5). Additionally, the Heterotrait-Monotrait
ratios [HTMT] were checked, and the highest correlation value was found to be 0.878,
which falls within the permissible threshold of 0.90 [58]. Therefore, the measurement model
provided adequate reliability and validity to conduct the hypotheses testing.

Table 5. Fornell-Larcker Criterion.

EWRB PEG ATT EB AC INT MN PBC PR SN SR
EWRB 0.845
PEG 0.478 0.830
ATT 0.284 0.450 0.892
EB 0.405 0.506 0.452 0.835
AC 0.285 0.524 0.610 0.474 0.873
INT 0.702 0.485 0.356 0.467 0.438 0.855
MN 0.412 0.573 0.420 0.399 0.517 0.441 0.836
PBC 0.563 0.486 0.321 0.358 0.335 0.469 0.445 0.807
PR 0.401 0.480 0.514 0.620 0.515 0.501 0.389 0.334 0.842
SN 0.516 0.525 0.541 0.457 0.432 0.439 0.428 0.572 0.464 0.824
SR 0.327 0.537 0.618 0.480 0.746 0.416 0.552 0.386 0.499 0.481 0.878

The hypotheses were tested considering the bootstrapping of 2000 samples. The result
of hypotheses testing is presented in Table 6. All the hypotheses, except H1 and H2, were
accepted having a p-value less than 0.05 and a t-value greater than 1.96. The result shows
that 54.7% variation in EWRB (R? = 0.547) could be explained by the theoretical model.
EWRSB is significantly impacted by consumers’ intentions, supporting hypothesis H4. The
intention (R? = 0.361), which is the main determinant of EWRB, result shows a 36.1%
variation in it by its predictors. Among different determinants, PBC, MN, PEG, and EB
have a significant direct impact on the INT, supporting hypotheses- H3, H7, H8, and H10.
However, the impact of ATT and SN were found to have an insignificant impact on INT,
not supporting hypotheses H1 and H2.
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Table 6. Result of hypotheses testing.
Hypotheses f3-Value t-Statistics p-Values Result
H1: ATT — INT 0.030 0.485 0.627 Not Accepted
H2: SN — INT 0.067 1.082 0.279 Not Accepted
H3: PBC — INT 0.211 3.658 e Accepted
H4: INT — EWRB 0.603 11.42 e Accepted
H5: AC — MN 0.238 3.083 0.002 Accepted
Hé6: SR — MN 0.374 5.042 e Accepted
H7: MN — INT 0.135 2.110 0.035 Accepted
H8: EB — INT 0.220 3.100 0.002 Accepted
HO9: Moderating Effect of PR on INT to EWRB —0.155 3.515 e Accepted
H10: PEG — INT 0.145 1.987 0.047 Accepted
H11: Moderating Effect of PEG on INT to EWRB 0.150 3.532 e Accepted

Note: *** indicates p-value less than 0.001; Acronym: Awareness of consequence (AC), Attitude (ATT), Economic
benefit (EB), E-waste recycling behavior (EWRB), Intention (INT), Moral norm (MN), Perceived behavioral control
(PBC), Pro-environmental goal (PEG), Perceived risks (PR), Subjective norm (SN), Sense of responsibility (SR).

Regarding the formation of MN, it was found that AC and SR significantly impact MN,
supporting hypotheses H5 and H6. The result also shows that PR significantly moderates
the relationship of INT to EWRB negatively, supporting hypothesis H10. Regarding the
moderating role of PEG, results suggest that PEG significantly positively moderates the
impact of INT on EWRB, supporting hypothesis H11.

5. Discussion

Based on the result, the impact of ATT and SN on INT was found to be insignificant,
contradicting the TPB. However, several research reported similar findings for the EWRB
context, suggesting an insignificant impact of ATT on INT [12], and SN on INT [10,12,13,29].
Referring to the concept of the attitude-behavior gap [59], despite having a positive attitude,
people show reluctance to act pro-environmentally, which was found in this study. Regard-
ing the impact of SN, in Bangladesh waste management system is very poor, including
sorting at home, disposing, and recycling properly [33]. Hence, there is a lack of social
pressure to conduct recycling. Researchers addressed similar issues in other developing
countries, such as Malaysia, India, and Indonesia, and identified the lack of impact of SN
on EWRB [12,13,29]. Therefore, this study is in line with earlier research suggesting an
insignificant impact of ATT and SN on young consumers EWRB. However, this scenario is
not only limited to developing countries. The study of Aboelmaged (2021) in UAE reported
an insignificant impact of SN on INT of EWRB [10]. Therefore, further study is required to
generalize our understanding of the impact of SN on EWRB for different economic, cultural,
and geographic contexts.

Regarding external factors, this research identified a significant impact of PBC and
EB on INT, suggesting the importance of proper facilities, information availability, and
attractive offers when exchanging end-of-life electronics items boosting young consumers’
intention to perform EWRB. These contradict the findings of earlier studies that reported
an insignificant impact of PBC on INT [10,13] and EB on INT [29] in the e-waste recycling
context. However, an earlier study by Sabbir et al. (2022) identified a significant impact of
PBC and EB for exchanging end-of-life electronics products for Bangladeshi consumers [33].
Therefore, this study is in line with their findings, suggesting a significant impact of external
factors, especially PBC and EB, on young consumers’ EWRB.

Regarding the internal factors, the result identified a significant impact of MN and
PEG on the INT of EWRB. NAM theory suggests that MN is a precursor of intention, which
is significantly impacted by EA and SR [37]. This research identified similar relationships,
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supporting hypotheses H5, H6, and H7, in line with the NAM theory. Several research
underscored MN as the strongest precursor of the intention of pro-environmental behav-
ior [12,38,60]. However, in this research, comparing the 3-value, the impact of MN (H7:
MN — INT, 3: 0.135) was found to have a less significant impact on the intention of EWRB
compared to EB (H8: EB — INT, 3: 0.220) and PBC (H3: PBC — INT, 3: 0.221). The PEG
exerts more impact on INT compared to MN (H10: PEG — INT, 3: 0.145). Therefore,
comparing the 3-value, it was found that EB exerts the strongest impact on INT, followed
by PBC, PEG, and MN. Hence, the findings indicate that the external factors (i.e., EB and
PBC) exert more impact on the INT of EWRB compared to intrinsic factors (i.e., MN and
PEG) for young consumers. This finding is not unexpected because e-waste or end-of-life
electronics products carry an economic value, and consumers tend to keep it hoping to
receive the desired price. While scholars posit a viewpoint that pro-environmental behavior
is impacted by altruistic factors addressed in NAM theory, this research does not deny the
view considering the significant impact of MN and PEG on INT of EWRB. However, this
research suggests that the availability and convenience of receiving economic value exerts
a dominant impact on consumers” EWRB, rather than intrinsic factors like moral norms
and PEG.

The result also suggests that despite having an intention, young consumers EWRB
is impacted by the PR, such as feeling insecure about personal data misuse, perception of
obtaining less value by selling or exchanging and having some emotional attachment to
personal electronics gadgets. Due to these sorts of PR, consumers are reluctant to recycle
their e-waste. This finding is in line with the previous study by Chang et al. (2022),
suggesting PR negatively moderates the INT to EWRB relationship [43]. Therefore, PR
could be viewed as a factor augmenting the intention-behavior gap, supporting earlier
research having similar findings [43].

One of the novelties of this research is exploring the impact of PEG on EWRB. Syn-
thesizing literature, this paper hypothesized PEG as a precursor of intention, which is
supported by empirical study. Additionally, this research signifies another crucial role of
PEG regarding its positive moderating impact on the INT to EWRB relationship, indicating
its influence on reducing the intention-behavior gap. Recently, Ajzen and Krunglaski
(2019) proposed TRGP modifying TPB, highlighting the importance of individual goals on
consumers’ stainable pro-environmental behavior [18]. Ajzen and Krunglaski (2019) argued
that chasing the active goal would motivate a person to actualize the intended action [18],
which is in line with other scholars suggesting the influence of an individual’s goal in
reducing the intention-behavior gap [48,50,51]. While numerous studies emphasized the
impact of moral norm and eco-awareness on intention [12,13,27], their intention is less
likely to actualize due to the intention-behavior gap, which is a challenge for practitioners
to resolve. This study suggests that consumers” PEG could be a factor in addressing this
challenge, reducing the intention-behavior gap.

How PEG reduces the intention-behavior gap in the EWRB context could be explained
in several ways. One of the plausible reasons could be that not fulfilling the intended action
would cause them to feel guilty. Consequently, people can challenge themselves to fulfill
their goals despite a lack of convenience or having perceived risks on data security issues.
Another reason could be PEG forms pro-environmental habits among consumers. When
PEG forms within individuals, they try to exert pro-environment behavior in all aspects of
their lifestyle, stimulating a pro-environmental habit. The study by Sabbir reported that
consumers’ pro-environmental habit, such as recycling different types of waste, like paper
and plastic, exert a direct significant impact on their EWRB [33]. Therefore, practitioners
require fostering PEG among young consumers to promote EWRB.
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To summarize the discussions, it could be understood that factors addressed in TPB,
such as ATT and SN, show insignificant impacts on INT, which is supported by earlier
research. On the other hand, hypotheses developed based on NAM, BRT, and TRGP
theories were supported. It was found that external factors like PBC and EB and internal
factors like MN and PEG thrive as the main motivating factors to drive young consumers’
intention of EWRB. As addressed before, from a cultural perspective, Bangladesh has a
collective society with a restrictive, short-term oriented, and uncertainty avoidance mindset.
Due to the absence of social norm for following pro-environmental behavior, it is difficult to
implement a sustainable EWRB among mass consumers as people show reluctance to adopt
new ideas and change their regular lifestyle. As the data were collected from educated
university students, it was found that SN has an insignificant impact on their EWRB. It was
not unexpected because the young generation in the country is gradually developing an
indulgence mindset. Therefore, the impact of MN and PEG was found to be significant on
young consumers of EWRB. Additionally, while the PR broadens the intention-behavior
gap, their PEG significantly moderates the impact of intention on EWRB, reducing the
intention-behavior gap.

6. Conclusions, Implication, and Future Research Direction
6.1. Conclusions

One of the objectives of this paper is to identify the factors impacting young consumers’
EWRB in a developing country context. Synthesizing literature, several factors were
identified as presented in Figure 2. The empirical study shows their EWRB is significantly
impacted by their intention, which is further impacted by economic benefit, perceived
behavioral control, moral norm, and a pro-environmental goal. Among these factors,
economic benefit exerts the strongest impact on the intention of EWRB. However, the
perceived risks hinder consumers’ intention of EWRB to actualize suggesting a negative
moderating impact. Another objective of this paper was to explore the impact of pro-
environmental goal on EWRB. The result shows that apart from a direct impact on intention,
PEG also significantly moderates the impact of intention on EWRB, reducing the intention—
behavior gap.

6.2. Theoretical Contributions

This paper has two distinct theoretical contributions. Firstly, while reviewing the liter-
ature, it was found that literature considering an individual’s PEG as a construct predicting
EWRB is limited. This research provides empirical evidence that PEG significantly impacts
the intention of EWRB and reduces the intention-behavior gap, thereby augmenting our
understanding of how it impacts EWRB.

Secondly, this paper addresses a significant research gap concerning the limited under-
standing of young consumers” EWRB in developing countries. Although prior research has
attempted to identify the factors influencing young consumers” EWRB, inconsistencies in
findings underscore the need for further investigation to generalize knowledge in this area.
This study provides additional empirical evidence regarding the factors that significantly
impact young consumers’ EWRB in a developing country’s context having a collective,
restrictive, short-term oriented, and risk avoidance culture. Therefore, the findings provide
further insight on how to develop a sustainable EWRB among young consumers in a
developing country’s context with such cultural aspects.

6.3. Practical Implications and Suggestions for Policymakers

This research tried to develop a body of knowledge for practitioners and policymakers
to form effective strategies to enhance the E-waste recycling rate. It was found that young
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consumers” EWRB depends on their intention, which is significantly impacted by their
moral norm, pro-environmental goal, PBC, and associated economic benefits. Therefore,
authorities need to ensure adequate facilities to dispose of e-waste. Additionally, proper
regulations need to be imposed so that electronics companies provide favorable offers for
exchanging end-of-life electronics products.

In parallel, the result suggests moral norms as one of the significant determinants of
intention, which is impacted by eco-awareness and a sense of responsibility. Hence, neces-
sary measures need to be taken to enhance youngsters’ eco-awareness and corresponding
responsibilities to boost their moral norm to perform pro-environmental behavior in their
daily lives. Additionally, PEG was found to be a significant precursor of intention, which
also impacts reducing the intention-behavior gap. Therefore, proper measures need to
be taken to form PEG among youngsters so that their intrinsic motivation to pursue PEG
thrives and they can constantly perform EWRB.

Finally, it was found that despite having positive intentions, perceived security risks,
such as the misuse of personal information, hinder young consumers from performing
intended EWRB. Hence, authorities need to take proper action plans to enhance security
issues throughout recycling operations.

It is expected that the proper implementation of the suggested action plans would
enhance the e-waste recycling rate in Bangladesh and reduce landfill waste. Though the
research was conducted in a Bangladeshi context, the findings were supported by earlier
empirical studies from developing countries. Hence, it is expected that the suggested
action plans would assist in improving the e-waste recycling rate in other developing
countries as well, especially those having the same cultural traits and poor infrastructure
in managing waste.

6.4. Limitation and Future Research Direction

This research posits several limitations. Firstly, data were collected from university
students, who are highly educated and tend to have higher eco-awareness. This delimits
our understanding of the factors that influence less educated young consumers’ EWRB.
Hence, further research could be carried out covering young populations from diverse
educational backgrounds and economic statuses. Additionally, data were collected only
from residents of Dhaka city. Collecting data from diverse locations would have provided
further validation of the findings from the country’s perspective. Secondly, this research
only focused on identifying the motivating factors of young consumers’ EWRB, delim-
iting our understanding of the impact of these factors on diverse age groups. Hence, a
comparative study could be carried out among diverse age groups.

Thirdly, this research did not identify the EWRB for any specific types of electronic
products. Hence, further empirical studies could be conducted using the theoretical model
for different types of e-waste to augment our understanding of the impact of the factors
on consumers” EWRB based on different types of electronics products. Fourthly, this
research conducted an empirical study in Bangladesh that delimits the generalization of
the findings. Hence, testing the theoretical model by collecting data from other developing
countries would improve the generalization of the findings. Finally, this research did not
consider emotional factors like affection or anticipation of guilt, and other factors addressed
in Table 1. Incorporating such factors in the theoretical model would provide a further
comprehensive understanding of EWRB.
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