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ABSTRACT

The growth of e-commerce has intensified last-mile delivery challenges, including failed deliveries, repeated
delivery attempts, and fragmented parcel flows. Smart parcel lockers offer a flexible delivery alternative that may
facilitate parcel consolidation and reduce failed delivery attempts when supported by sustained consumer use
and appropriate service conditions. This study applies the Decomposed Theory of Planned Behavior (DTPB) to
examine continued smart locker usage intention among 316 experienced consumers in Taiwan. Data were
analyzed using confirmatory factor analysis and structural equation modeling. The results show that perceived
usefulness, perceived ease of use, and compatibility positively influence attitude, with compatibility exerting the
strongest effect. Peer and platform influence strengthen subjective norms, while self-efficacy and contextual
conditions enhance perceived behavioral control. Attitude, subjective norms, and perceived behavioral control
all positively affect continued usage intention. The study provides a contextual application of DTPB to a
technology-enabled parcel-delivery service and highlights the importance of service fit, social influence, user
confidence, and facilitating conditions. The findings identify behavioral conditions that may support wider
locker utilization and more coordinated last-mile delivery, while the associated operational and environmental

outcomes remain dependent on actual usage and service implementation.

1. Introduction

The rapid growth of e-commerce has intensified pressure on last-mile
delivery systems. Global e-commerce sales exceeded US$6.3 trillion in
2024 and are expected to surpass US$6.8 trillion in 2025 (eMarketer,
2025). As online shopping becomes embedded in everyday consump-
tion, parcel delivery has become central to customer service and logistics
performance. This expansion has also increased sustainability concerns
in urban distribution, where fragmented orders, recipient absence,
repeated delivery attempts, and inefficient vehicle movements may in-
crease operating costs, resource use, and environmental burdens.

Failed delivery is particularly problematic in densely populated
urban areas, where parcel growth coincides with mobile lifestyles and
limited recipient availability. An unsuccessful delivery may require
another vehicle trip and additional handling, thereby reducing route
efficiency and increasing transport activity. Re-delivery is therefore
more than a service inconvenience; it is also a potential barrier to
cleaner and more resource-efficient last-mile distribution. Logistics
providers and e-commerce platforms have responded through delivery
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notifications, flexible scheduling, collection points, and other alterna-
tive delivery arrangements (Lyu et al., 2025). Smart parcel lockers are
one such option. These automated terminals allow consumers to retrieve
parcels securely at flexible times, reducing dependence on attended
home delivery and potentially avoiding repeated delivery attempts
(Chen et al., 2023). Delivering several parcels to a shared location may
also improve consolidation and delivery predictability. Previous
research has associated smart lockers with convenience, parcel security,
temporal flexibility, and more efficient last-mile operations (Duong
et al., 2024).

Taiwan offers a relevant setting for examining continued smart
locker use. Its e-commerce delivery system combines attended home
delivery with extensive convenience-store pickup and self-service
collection. Convenience stores have become familiar logistics nodes
that allow consumers to send and collect parcels beyond conventional
business hours. Chunghwa Post has also expanded its iBox network and
linked it with convenience-store parcel channels. In 2024, cooperation
with FamilyMart enabled domestic parcels to be sent from more than
4000 stores to 2408 iBox units nationwide (Chunghwa Post Co, 2024).
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These services illustrate the diversification of Taiwan's last-mile delivery
environment and place smart lockers in direct competition with well-
established home-delivery and store-pickup options.

This context makes service compatibility especially important.
Continued use depends not only on locker availability but also on
whether locations, collection procedures, access conditions, and
collection deadlines fit consumers' commuting routes and daily routines.
Smart lockers may support cleaner logistics by facilitating parcel
consolidation and replacing failed or attended delivery attempts. Their
environmental value, however, is conditional rather than automatic.
Locker location, network density, compartment capacity, utilization,
and consolidation efficiency influence whether delivery operations
improve. A dense and well-used network may allow carriers to deliver
multiple parcels to shared points, whereas poorly located or underused
lockers may offer limited operational benefits while adding installation,
maintenance, and replenishment requirements. Consumer travel
behavior is equally important. Collection from a locker located along an
existing commute or shopping trip may require little additional travel,
whereas a dedicated trip by private vehicle may offset part of the po-
tential environmental gain. Smart lockers should therefore be viewed as
a delivery arrangement that may enable cleaner logistics under suitable
network and behavioral conditions, not as an inherently low-emission
solution. These potential benefits also depend on sustained consumer
participation. Infrastructure alone does not ensure use, particularly
where consumers can choose familiar home-delivery or convenience-
store services. Perceived inconvenience, limited awareness, unsuitable
locations, unfamiliar procedures, or insufficient value may discourage
continued locker use. Consumer participation is thus an enabling con-
dition for locker utilization and consolidated delivery, but it does not by
itself establish improved environmental performance.

Research on smart lockers has mainly addressed facility location,
network optimization, cost, and delivery efficiency (Yin et al., 2022;
Yang et al., 2023). Less attention has been given to the consumer-side
beliefs that sustain use after initial experience. This distinction matters
because a technically sound locker system may remain underutilized
when it does not fit users' routines, provide clear benefits, receive social
support, or offer adequate facilitating conditions. Experienced users may
also evaluate smart lockers differently from non-users: once basic
operation is understood, continued use may depend more strongly on
service fit, accumulated experience, and perceived control.

This study applies the Decomposed Theory of Planned Behavior
(DTPB) to examine continued smart locker usage intention among
consumers with prior experience in Taiwan. DTPB decomposes attitude,
subjective norms, and perceived behavioral control into specific belief
dimensions. In this study, perceived usefulness, perceived ease of use,
and compatibility shape attitude; peer and platform influence shape
subjective norms; and self-efficacy and contextual conditions shape
perceived behavioral control. The framework provides a structured
explanation of the functional, social, and control-related beliefs associ-
ated with continued use. The intended contribution is contextual and
empirical rather than a substantive extension of DTPB. The study as-
sesses the relevance and relative importance of established DTPB beliefs
in a technology-enabled parcel-delivery setting and clarifies how con-
sumer participation may affect the utilization of alternative last-mile
infrastructure. It also links technology-adoption research with logistics
service design by interpreting compatibility as the fit between locker use
and established mobility and lifestyle patterns.

The empirical scope remains deliberately bounded. The study ex-
amines continued usage intention rather than initial adoption, actual
locker transactions, or sustainability performance. It does not measure
failed-delivery rates, consolidation levels, vehicle movements, fuel
consumption, resource use, emissions, or consumer collection travel.
The findings therefore cannot demonstrate that smart locker use pro-
duces cleaner logistics outcomes. Instead, they identify behavioral
conditions that may support locker utilization and create opportunities
for consolidation and fewer failed delivery attempts. The results offer
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practical guidance for logistics providers, online retailers, and platform
operators seeking to encourage continued use through location plan-
ning, service design, communication, and user support. Greater partic-
ipation may improve the conditions for consolidated delivery, but
operational and environmental effects require separate evaluation using
objective data on locker utilization, delivery routes, collection travel,
resource use, and emissions.

The remainder of this paper is organized as follows. Section 2 re-
views the literature on smart lockers, cleaner last-mile logistics, and
DTPB. Section 3 presents the research model, hypotheses, measurement
design, sampling procedure, and analytical methods. Section 4 reports
empirical results. Section 5 discusses theoretical and managerial impli-
cations. Section 6 concludes the paper and outlines limitations and
future research directions.

2. Literature review
2.1. Current development of smart lockers

Smart lockers have emerged as a technology-enabled solution for
last-mile delivery in e-commerce. A smart locker generally refers to an
automated parcel storage and retrieval system that enables consumers to
collect or return items through secure self-service terminals (Quan et al.,
2022). Unlike conventional parcel collection arrangements, smart
lockers are usually integrated with electronic locks, sensors, centralized
data platforms, and mobile interfaces, allowing authentication, tracking,
contactless access, and flexible collection. These features make them
increasingly relevant in urban logistics, where failed home deliveries,
rising parcel volumes, and consumer demand for convenience continue
to pressure last-mile operations (Tang et al., 2021; Zhang and Demir,
2025).

Existing research on smart lockers has developed around several
related themes. Studies on consumer perceptions and service quality
show that convenience, reliability, security, and timeliness are central to
user satisfaction (Tang et al., 2021; Lai et al., 2022). Quan et al. (2022)
further indicate that convenience, privacy and security, and reliability
significantly influence satisfaction with smart locker services in online
shopping. Another stream examines deployment and system design,
particularly locker location, capacity, and service-area planning. Che
et al. (2022) and Kahr (2022) demonstrate that spatial configuration
strongly affects operational efficiency and network coverage.

The diffusion of smart lockers reflects their value as both a logistics
innovation and a consumer-facing service innovation. From an opera-
tional perspective, they may reduce failed deliveries, consolidate parcel
drop-offs, and improve route efficiency, although these benefits depend
on network density, parcel volume, and consumer collection behavior.
Recent studies also suggest that locker-based and pickup-point solutions
can generate efficiency and cost advantages under appropriate condi-
tions (Hovi and Bg, 2024; Mohri et al., 2024). However, consumer
adoption remains shaped by accessibility, familiarity, perceived ease of
use, and fit with daily routines. Thus, smart lockers require attention to
technological design, spatial accessibility, and behavioral acceptance
simultaneously. Please see Table 1 for the selected studies on smart
lockers.

2.2. Decomposed Theory of Planned Behavior (DTPB)

DTPB was proposed by Taylor and Todd (1995a, 1995b) to enhance
the explanatory power of the Theory of Planned Behavior (TPB) in
technology adoption research. TPB suggests that behavioral intention is
determined by attitude, subjective norm, and perceived behavioral
control (Ajzen, 1985). DTPB retains this structure while decomposing
each determinant into more specific belief-based antecedents. By inte-
grating insights from the Technology Acceptance Model (TAM) (Davis
et al.,, 1989) and Innovation Diffusion Theory (IDT) (Rogers, 1983),
DTPB provides a more detailed explanation of how adoption intentions
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Table 1

Current research on investigating smart lockers.

Author Main focus Supporting issue
Tang et al. Consumer perceptions of IoT- Useful for defining smart lockers
(2021) based smart parcel lockers in and linking service quality to
China user perceptions
Lai et al. Determinants of customer Supports claims on timeliness,
(2022) satisfaction with parcel locker reliability, and security as key
services service attributes
Quan et al. Smart locker adoption and Supports discussion on customer
(2022) online shopping satisfaction in  experience and satisfaction
Vietnam effects
Che et al. Multi-objective planning of Supports literature on locker
(2022) smart parcel locker service placement and network design

Kahr (2022)

Chen et al.

areas
Determining parcel locker
locations and layouts
Stationary versus mobile

Supports optimization and
system configuration discussion
Shows recent development

(2024) parcel lockers toward differentiated locker
formats and contextual
consumer choice

Hovi and Bg Efficiency and environmental Supports discussion of
(2024) performance of parcel lockers operational efficiency and
and pickup points sustainability
Mobhri et al. Benefits of on-premises parcel Supports broader stakeholder

(2024) lockers value beyond consumers,
including carriers and local
governments

Kokkinou Pre-delivery interventions for Supports role of familiarity,
et al. encouraging locker use perceived ease of use, and

(2025) distance/accessibility

Zhang and Systematic literature review of ~ Supports broad statement on
Demir parcel locker solutions current development trends in
(2025) the field

are formed.

Within DTPB, attitude is commonly shaped by perceived usefulness,
perceived ease of use, and compatibility; subjective norm reflects the
influence of important referent groups; and perceived behavioral control
is explained through self-efficacy and facilitating conditions. Compared
with the broader TPB framework, DTPB offers richer insight into the
cognitive, social, and control-related factors influencing technology
adoption.

Previous studies have demonstrated the applicability of DTPB across
diverse innovation and technology contexts. Garay et al. (2019) applied
DTPB to sustainability innovation adoption in the accommodation
sector and found that attitudes, social norms, and perceived behavioral
control significantly influenced organizational behavior. Jouda et al.
(2020) extended the model by incorporating trust in mobile banking
adoption, while Sadaf and Gezer (2020) showed that perceived useful-
ness and self-efficacy strongly influenced teachers' intentions to inte-
grate digital literacy. More recent research further confirms the
continuing relevance of DTPB. Al-Adwan et al. (2024a) employed an
extended DTPB framework to explain higher education students' adop-
tion of meta-education technologies, whereas Li et al. (2024) demon-
strated that perceived usefulness, subjective norms, and self-efficacy
significantly shaped older adults' telemedicine usage intentions. Simi-
larly, Hu and Yang (2025) applied a decomposed behavioral framework
to autonomous bus adoption and found that interpersonal influence and
self-efficacy were important determinants of behavioral intention.
Huang et al. (2025) also confirmed the applicability of DTPB in
technology-intensive service settings involving older adults' continuous
usage intentions.

A keyword search for {“Smart Locker” and “Intention”} on Web of
Science from 2014 to 2024 yielded several related studies. While these
works (i.e., Cai et al., 2021; Tang et al., 2021; Quan et al., 2022; Nguyen
et al., 2024) explored smart locker applications, none explicitly adopted
the DTPB. DePLlIte this, DTPB has proven effective in understanding
technology adoption, making it an appropriate framework for investi-
gating consumer intentions to use smart lockers. DTPB breaks down the
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components of the Theory of Planned Behavior (attitudes, subjective
norms, and perceived behavioral control) into specific factors. For smart
lockers, attitudes may include perceived convenience, security, and ef-
ficiency, while subjective norms relate to social influences like peer
recommendations and trends toward contactless deliveries. Perceived
behavioral control encompasses ease of use, accessibility, and locker
availability. This approach offers nuanced insights into consumer
decision-making, making DTPB a valuable theoretical foundation for
studying smart locker services. Given the limited application of DTPB in
this context, it provides a robust framework for the current study.

3. Research methodology
3.1. Research hypothesis

Attitude refers to consumers' favorable or unfavorable evaluation of
using smart parcel lockers. Within DTPB, attitude is influenced by
perceived usefulness, ease of use, and compatibility. Perceived useful-
ness reflects the extent to which smart lockers enhance convenience,
reduce missed deliveries, and improve service quality. Previous studies
have shown that perceived usefulness positively influences attitudes
toward technology-enabled services and digital innovations (Sadaf and
Gezer, 2020; Cai et al., 2021). Similar findings have been reported in
cross-border e-commerce, FinTech, and banking contexts (Yang and
Kim, 2024; Al Mamun et al., 2025; Tanchangya et al., 2026). In the
smart locker context, usefulness is associated with flexible parcel
collection and reduced delivery uncertainty. Accordingly, the following
hypothesis is proposed:

H1. : Perceived usefulness has a positive impact on attitude.

Perceived ease of use refers to the extent to which consumers believe
that smart locker services are simple to understand, learn, and operate.
Technologies perceived as intuitive and effortless are more likely to
generate favorable evaluations, whereas complex systems may create
resistance. Previous studies have consistently shown that perceived ease
of use positively influences attitudes toward technology adoption. For
example, Yang and Kim (2024) found this relationship in virtual fitting
technology adoption, while Tanchangya et al. (2026) and Chen et al.
(2025b) reported similar effects in banking services and humanoid
robot usage, respectively. In the smart locker context, ease of use may
enhance consumers' evaluations of parcel collection services. Accord-
ingly, the following hypothesis is proposed:

H2. : Perceived ease of use has a positive impact on attitude.

Compatibility refers to the extent to which smart locker services
align with consumers' existing habits, preferences, and delivery needs.
Services that fit users' routines and prior experiences generally require
less behavioral adjustment and are therefore more likely to be evaluated
positively. Previous studies have highlighted the importance of
compatibility in technology adoption contexts. Wang et al. (2020) found
that compatibility influenced consumers' attitudes toward innovative
last-mile logistics services, while Ursavas et al. (2025) identified
compatibility as a significant antecedent of attitudes toward generative
Al adoption in higher education. In the smart locker context, compati-
bility may enhance positive evaluations when the service aligns with
consumers' schedules and parcel collection preferences. Accordingly,
the following hypothesis is proposed:

H3. : Compatibility has a positive impact on attitude.

Subjective norms reflect perceived social pressure or support
regarding smart locker use. From the DTPB perspective, normative be-
liefs are shaped by salient referent groups and institutional signals. Peer
influence refers to expectations, recommendations, or behavioral cues
from family members, friends, and colleagues. When a service is not yet
habitual, consumers may rely on close social circles to assess whether its
use is desirable, practical, or socially appropriate. Recent studies
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confirm that social influence remains important in digital adoption
contexts, including metaverse commerce, digital payment adoption, and
emerging digital services (Al-Adwan et al., 2024a; He et al., 2025; Li
et al., 2025). In the smart locker context, subjective norms may
strengthen when close referents signal that locker use is convenient,
reasonable, or increasingly common. Accordingly, the following hy-
pothesis is proposed:

H4. : Peer influence has a positive impact on subjective norms.

In this study, platform influence refers to encouragement and
recommendation cues provided by e-commerce platforms and service
providers. Such influence may occur when retailers promote smart
lockers during checkout or present them as efficient and preferred de-
livery options. Previous studies suggest that platform-related and insti-
tutional signals can significantly shape consumer perceptions and
behavior in digital commerce environments. Zhang and Li (2024) found
that platform-related signals influence consumer responses in online
promotional settings, while Chen et al. (2025a) and Usman et al. (2025)
showed that recommendation messages and sources affect consumers'
evaluations and intentions. In delivery-option selection, these platform
signals may shape perceptions of appropriate and convenient choices.
Accordingly, the following hypothesis is proposed:

H5. : Platform influence has a positive impact on subjective norms.

Within the DTPB, self-efficacy and perceived behavioral control are
related but distinct. Self-efficacy refers to an individual's confidence in
performing the tasks required for a specific behavior. In the smart locker
context, it reflects consumers' confidence in selecting a locker, under-
standing notifications, using access codes or mobile applications, oper-
ating the interface, and collecting parcels without assistance. Perceived
behavioral control is broader because it concerns whether continued
smart locker use is generally perceived as manageable and under the
consumer's control. It reflects both internal capability and external
conditions. A consumer may feel capable of operating a locker but still
perceive limited control when lockers are inconveniently located, un-
available, full, inaccessible at suitable times, or supported by unreliable
service systems. Self-efficacy is therefore treated as an antecedent of
perceived behavioral control rather than an equivalent construct. Con-
fidence in completing the required tasks strengthens consumers' per-
ceptions that smart locker use is manageable, while overall control also
depends on contextual and facilitating conditions. Previous technology-
adoption studies similarly distinguish personal capability from broader
perceptions of behavioral control (Bortne et al., 2025; Jia et al., 2025;
Abdalla and Al-Hadhrami, 2025). Accordingly, the following hypothesis
is proposed:

H6. : Self-efficacy has a positive effect on perceived behavioral
control.

Contextual conditions refer to external resources and facilitating
circumstances that enable or constrain behavior. In the smart locker
context, these conditions include accessible locations, available com-
partments, convenient operating access, reliable systems, clear collec-
tion procedures, and adequate technical or customer support. They
influence whether continued smart locker use is perceived as feasible
and under the consumer's control. Contextual conditions are distinct
from perceived usefulness. Perceived usefulness reflects the benefits
consumers expect from smart locker use, such as greater delivery flexi-
bility, less waiting, time savings, or lower delivery-related costs.
Contextual conditions instead concern whether the surrounding service
environment provides the resources required to use the service suc-
cessfully. A consumer may regard smart lockers as useful but still
perceive limited control when nearby lockers are unavailable,
frequently full, difficult to access, or supported by unreliable notifica-
tion systems. Thus, perceived usefulness reflects the value of the service,
whereas contextual conditions reflect its practical feasibility. Previous
studies identify facilitating conditions as an important determinant of
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perceived behavioral control and technology-use feasibility (Jouda
et al., 2020; Abdul Wahi and Berenyi, 2024). Accessible infrastructure,
sufficient capacity, reliable operation, and appropriate support are
therefore expected to strengthen consumers' perceived control over
continued smart locker use. Accordingly, the following hypothesis is
proposed:

H7. : Contextual conditions have a positive impact on perceived
behavioral control.

Finally, DTPB proposes that attitude, subjective norms, and
perceived behavioral control directly influence behavioral intention.
These relationships remain central to the explanatory logic of TPB-based
models and continue to be validated in recent technology adoption
research. For example, Al-Adwan et al. (2024b) confirm that attitude,
social influence, and perceived behavioral control significantly deter-
mine consumers' behavioral intentions in digital commerce environ-
ments. Similarly, Li et al. (2024) demonstrate that these three
dimensions jointly influence users' intentions in telemedicine adoption,
reinforcing the robustness of the TPB structure in emerging service
contexts. In the smart locker setting, behavioral intention reflects con-
sumers' willingness to use the service in the future, increase their fre-
quency of use, and recommend it to others. When consumers evaluate
smart lockers positively, perceive social support from relevant others,
and believe they are capable of using the service, they are more likely to
form a strong intention to adopt it. Accordingly, the following hypoth-
eses are proposed:

HS8. : Attitude has a positive impact on Behavioral intention.
H9. : Subjective norm has a positive impact on Behavioral intention.

H10. : Perceived behavioral control has a positive impact on Behav-
ioral intention.

3.2. Research framework

The primary objective of this study is to investigate the determinants
that shape consumers' intentions to adopt smart lockers in the context of
e-commerce delivery services. Drawing on the literature reviewed in
Section 2, the research framework was developed with reference to the
DTPB, while introducing context-specific modifications to better capture
the behavioral characteristics of smart locker use. DTPB offers a robust
framework for explaining behavioral intention through the decomposi-
tion of salient attitudinal, normative, and control-related beliefs. Given
the distinctive features of smart locker services as a technology-enabled
and service-based delivery option, the present study adapts this frame-
work to reflect the relevant decision factors in this setting. The resulting
research framework is presented in Fig. 1.

3.3. Sampling questionnaire design

Data were collected through an online questionnaire because this
method offers efficient distribution, broad geographical coverage, and
respondent anonymity (lacobucci and Churchill, 2018). The target
population comprised consumers in Taiwan with prior smart parcel
locker experience, allowing service attributes to be evaluated based on
actual use rather than hypothetical expectations. Before formal distri-
bution, five industry experts and scholars reviewed and pre-tested the
questionnaire for clarity, relevance, and contextual appropriateness.
Item wording and presentation were refined based on their feedback.
Purposive and snowball sampling were then used between January 28
and March 31, 2024. A screening question identified prior locker
experience. Of 367 responses, 51 from non-users were excluded, leaving
316 valid questionnaires and an effective response rate of 86.1%.

Because all retained respondents had already used smart lockers, the
dependent variable is interpreted as continued usage or post-adoption
intention rather than initial adoption intention. The findings therefore
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Perceived
usefulness

Perceived ease
of use

Compatibility

Peer influence

Platform
influence

Contextual o
conditions ™)
Fig. 1. Research framework.

Source: Authors own work.

explain how experienced users evaluate and intend to continue using the
service but do not capture the perceptions or barriers of non-users. The
questionnaire was developed from DTPB and related technology-
adoption research. All constructs were measured using multi-item
scales and a five-point Likert scale ranging from 1, “strongly
disagree,” to 5, “strongly agree.” Items covering perceived usefulness,
perceived ease of use, compatibility, social influence, self-efficacy,
contextual conditions, attitude, subjective norms, perceived behavioral
control, and continued usage intention were adapted to the smart locker
context. The full items and sources are presented in Table 2.

3.4. Data analysis methods

Data analysis was conducted using software SPSS 21 and AMOS 22.
Descriptive statistics were used to summarize respondent characteris-
tics, followed by assessments of non-response bias, common method
variance, reliability, validity, and structural relationships. Non-response
bias was examined by comparing early and late respondents. The early
group comprised 210 questionnaires collected between January 28 and
February 27, 2024, while the late group included 106 questionnaires
collected between February 29 and March 31, 2024. Independent sam-
ples t-tests showed no significant differences between the two groups at
the 95% confidence level, indicating a limited risk of non-response bias.
Common method variance was addressed through procedural and sta-
tistical remedies (Podsakoff et al., 2003). Respondents were assured of
anonymity and confidentiality and informed that there were no correct
or incorrect answers. The measurement perspective for continued usage
intention was also differentiated from that of the independent variables.
Harman's single-factor test was then conducted using an unrotated
exploratory factor analysis. Multiple factors emerged, and no single
factor explained most of the variance, suggesting that common method
variance was unlikely to dominate the results. However, because the
data were cross-sectional and self-reported, this test cannot fully exclude
method-related bias.

Internal consistency was assessed using Cronbach's alpha. Confir-
matory factor analysis evaluated model fit, standardized loadings,
composite reliability, and average variance extracted (Hair JR. et al.,
2019). Values above 0.50 for factor loadings and AVE and above 0.70
for composite reliability indicated acceptable convergent validity.

Subjective
norms

Perceived
behavioral control
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Behavioral
intention

H10 (+)

Discriminant validity was supported when the square root of each
construct's AVE exceeded its correlations with other constructs. Struc-
tural equation modeling was then used to test the proposed relation-
ships. Model-fit indices and standardized path coefficients were
examined simultaneously. Because all respondents had prior locker
experience, the results reflect continued usage intention rather than
initial adoption.

4. Analysis results

4.1. sampling

This study employs a combination of purposive and snowball sam-
pling methods to select research participants, focusing on consumers
with prior experience using smart lockers to examine their usage in-
tentions. Data is collected through an online questionnaire survey con-
ducted between January 28, 2024, and March 31, 2024. A total of 367
responses were gathered during this period. After excluding 51 re-
sponses from participants who had no experience with smart lockers,
316 valid questionnaires were retained, yielding an effective response
rate of 86.1%.

4.2. Non-response bias

To ensure the absence of non-response bias in the collected data, an
independent samples t-test is conducted. Based on the timeline for
questionnaire distribution, the data are divided into two collection
phases: the first phase, consisting of 210 questionnaires gathered be-
tween January 28, and February 27 in 2024, and the second phase,
comprising 106 questionnaires collected between February 29, and
March 31 in 2024. At 95% confidence level, the t-test results reveal no
significant differences between the two phases of data collection. This
finding suggests minimal risk of non-response bias, confirming that the
sample is appropriate for further statistical analysis.

4.3. Common methods variance

Because all constructs were measured using self-reported responses
collected from the same respondents through a single questionnaire,
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Table 2

Dimensions, representative items, and literature sources.

Dimension

Code

Items

Literature

Perceived
usefulness
(PCU)

Perceived ease of
use (PCE)

Compatibility
(CMP)

Peer influence
(PED)

Platform
influence (PLI)

PCU1

PCU2

PCU3

PCU4

PCE1

PCE 2

PCE 3

PEU4

CMP1

CMP

CMP

CMP

PEIl

PEI2

PEI3

PLI1

PLI2

PLI3

1 believe using smart
lockers is convenient for
retrieving my packages.

1 believe using smart
lockers can improve the
quality of my experience
when retrieving my
packages.

1 believe using smart
lockers meets my
requirements when
retrieving my packages.
Overall, I believe using
smart lockers is useful.

1 believe it is easy to learn
how to operate a smart
locker.

1 believe the operating
instructions for smart
lockers are clear and easy
to understand.

1 believe the functions of
smart lockers are simple
and convenient.

Overall, I believe smart
lockers are easy to use.

1 believe using smart
lockers meets my retrieval
habits.

1 believe using smart
lockers meets my retrieval
requirement.

1 believe smart lockers are
suitable for retrieving my
personal packages.

1 believe using smart
lockers for retrieving my
package offers the same
functionality as having a
delivery operator handle it
at home.

My family, friends, and
colleagues highly
recommend that I use smart
lockers for retrieving my
packages.

Suggestions from my
family, friends, and
colleagues influence my
willingness to use smart
lockers.

For me, the opinions of my
family, friends, and
colleagues play a
significant role in my
decision to use smart
lockers.

e-commerce operators
encourage me to use smart
lockers for retrieving my
packages.

1 believe the measures
taken by e-commerce
operators will influence my
willingness to use smart
lockers for retrieving my
packages.

Overall, I think e-
commerce operators will
encourage customers to use
smart lockers for retrieving
their packages.

Xia et al. (2024);
Nguyen et al. (2024);
Lin et al. (2025);
Nguyen et al. (2025)

Cai et al. (2021); Xia
et al. (2024); Lin

et al. (2025) Nguyen
et al. (2025)

Wang et al. (2020);
Mahdaly and Adeinat
(2022)

Talukder and Quazi
(2011); Al-Adwan
et al. (2024a)

Garay et al. (2019)

Table 2 (continued)
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Dimension

Code

Items

Literature

Self-efficacy
(SLE)

Contextual
conditions
(CTC)

Attitude (ATT)

Subjective norms
(SBN)

Perceived
behavioral
control (PBC)

Behavioral
intention (BHI)

SLE1

SLE 2

SLE3

SLE 4

CTC1

CTC2

CTC3

CTC4

ATT1

ATT2

ATT3

SBN1

SBN2

PBC1

PBC2

PBC3

PBC4

BHI1

BHI2

BHI3

BHI4

I can easily operate smart
lockers for sending/picking
up my package by myself.
I am capable of using smart
lockers independently.

I can easily navigate the
various functions on the
smart lockers interface.
Iam confident in my ability
to operate smart lockers
independently, even
without instructional
demonstrations or
guidance.

1 believe using smart
lockers for retrieving my
package can help me save
time.

I think utilizing smart
lockers can reduce delivery
costs.

1 feel I can easily access the
locations where smart
lockers are set up.

I believe smart lockers have
adequate storage
compartments of the right
size for my needs.

1 believe using smart
lockers for retrieving my
package is a good idea.

1 believe using smart
lockers for retrieving my
packages will be a pleasant
experience.

Overall, I have a positive
perception of using smart
lockers.

I am likely to use smart
lockers due to the
expectations of individuals
who influence my
decisions.

Those who influence my
opinions will encourage me
to use smart lockers for
retrieving my packages.

1 believe I can use smart
lockers independently.

I feel confident in my
ability to use smart lockers
for sending and retrieving
my packages.

I think I possess the
necessary skills to use
smart lockers.

I believe I have the
knowledge required to use
smart lockers.

I am willing to use smart
lockers for retrieving my
packages in the future.

I will continue to use smart
lockers for retrieving my
packages in the future.

If T need to retrieve my
packages in the future, I
will use smart lockers more
frequently.

I highly recommend others
use smart lockers for
retrieving their packages.

Garay et al. (2019);
Yang and Lin (2025)

Garay et al. (2019)

Garay et al. (2019);
Sadaf and Gezer
(2020); Jouda et al.
(2020); Wang et al.
(2020); Pongen et al.
(2026)

Garay et al. (2019);
Sadaf and Gezer
(2020); Jouda et al.
(2020); Pongen et al.
(2026)

Garay et al. (2019);
Sadaf and Gezer
(2020); Jouda et al.
(2020); Pongen et al.
(2026)

Garay et al. (2019);
Sadaf and Gezer
(2020); Wang et al.
(2020); Liu et al.
(2026)
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common method variance (CMV) was considered a potential methodo-
logical concern. Both procedural and statistical remedies were employed
in accordance with Podsakoff et al. (2003). Procedurally, respondents
were assured that their responses would remain anonymous and confi-
dential and would be used solely for academic purposes. They were also
informed that there were no right or wrong answers, thereby reducing
evaluation apprehension and the tendency to provide socially desirable
responses. In addition, the measurement perspective adopted for
continued usage intention was differentiated from that used for the in-
dependent variables to reduce consistency motives and common rater
effects. Statistically, Harman's single-factor test was conducted as a
diagnostic assessment of potential CMV. All measurement items were
entered simultaneously into an unrotated exploratory factor analysis.
The results produced multiple factors, and no single factor accounted for
the majority of the total variance. This finding suggests that common
method variance was unlikely to be the predominant explanation for the
observed relationships among the constructs.

4.4. Characteristics of respondents

Descriptive statistical analysis is initially conducted on fundamental
participant information, which includes variables such as physiological
gender, age, education level, and occupation, with the use of smart
lockers. Descriptive statistical analysis of participant demographics is
presented in Table 3. The sample comprises 183 males (57.9%) and 133
females (42.1%). The age distribution is predominantly young; 60.4% of
respondents are aged between 19 and 28, while 26.9% are between 29
and 38. Smaller cohorts include those under 18 (7.3%) and those aged
39 or over (5.4% combined). Educational attainment is high, with
69.9% holding a university degree and 19.0% possessing graduate-level
qualifications. Only 11.1% have a high school education or below.
Occupationally, the service sector is most prominent (43.0%), followed
by manufacturing (17.7%) and students (17.4%). Other sectors include
military or public education (9.5%), housekeepers (7.3%), and agri-
culture (1.0%), with 4.2% choosing not to disclose their profession.
These results indicate that most respondents are university-educated
young adults employed in the service industry.

4.5. Confirmatory factor analysis

This research employs SPSS 21 statistical software to conduct reli-
ability analysis. The results indicate that Cronbach's Alpha coefficients
for each factor exceed the threshold of 0.7, demonstrating good internal
consistency.

Subsequently, AMOS 22 statistical software is utilized for CFA to
assess the model fit of the adopted research theory. Fitness indicators
such as parsimonious fitness, absolute fitness index, and incremental

Table 3
Descriptive statistical results.
Characteristics Number of respondents %
Gender Male 183 57.9
Female 133 421
Age 18 or less 23 7.3
19-28 191 60.4
29-38 85 26.9
39-48 9 2.9
49 or more 8 2.5
Education level High school or under 35 11.1
College/University 221 69.9
Graduate 60 19.0
Occupation Manufacturing sector 56 17.7
Service sector 136 43.0
Military/Public/Teaching 30 9.5
Student 55 17.4
House keeping 23 7.3
Others 16 5.1
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fitness index, which collectively assist in assessing the overall fit of a
CFA model, guiding researchers in model refinement, are utilized to
examine whether this factor is suitable as a representative in this
research. The GFI and AGFI indicate how well the model explains
variance, with values closer to 1 (>0.90) preferred. The NFI and TLI
compare the model to a null model, with values above 0.90 being ideal.
The RMR (Root Mean Square Residual) measures average residuals, with
lower values (<0.05) indicating better fit, while RMSEA evaluates fit per
degree of freedom, with values below 0.08 suggesting acceptable fit
(Hair JR. et al., 2019). The results shown in Table 4 indicate that all the
fitness indicators meet the corresponding thresholds.

4.6. Construct and discriminant validity

Construct reliability was assessed using composite reliability (CR)
and Cronbach's alpha coefficients. In accordance with the guidelines of
Hair JR. et al. (2019), CR values exceeding 0.70 indicate satisfactory
internal consistency, while Cronbach's alpha values above the recom-
mended threshold of 0.70 further support the reliability of the mea-
surement scales. To evaluate the validity of the measurement model,
both convergent and discriminant validity were examined, with the
results summarized in Table 5. Convergent validity was assessed based
on standardized factor loadings, composite reliability, and average
variance extracted (AVE). Factor loadings greater than 0.50 were
considered acceptable, although values exceeding 0.70 provide stronger
evidence of convergent validity.

In addition, AVE values above 0.50 indicate that the dimensions
explain a sufficient proportion of variance in their indicators. Discrim-
inant validity was evaluated by comparing the square root of the AVE for
each dimension with the corresponding inter-dimension correlations.
Discriminant validity is established when the square root of AVE exceeds
the correlations between dimensions in the model, indicating that each
dimension is empirically distinct from the others. The results show that
the research model demonstrates strong validity, with factor loadings
for all dimensions ranging from 0.70 to 0.89, indicating satisfactory
internal consistency and supporting the reliability of the dimensions.
This finding, as illustrated in Table 5, affirms that the dimensions are
sufficiently distinct from one another while maintaining high internal
consistency.

4.7. Results of SEM

The results of SEM indicate that all hypothesized paths are positive
and statistically significant. Perceived usefulness positively influences
attitude (p = 0.39), perceived ease of use positively influences attitude
(B = 0.33), and compatibility positively influences attitude (f = 0.48).
Among these three antecedents, compatibility has the strongest stan-
dardized effect on attitude, suggesting that consumers' evaluations of
smart lockers are shaped not only by instrumental utility but also by how
well the service fits their everyday parcel collection routines.

The results further show that peer influence positively affects

Table 4
Goodness fit of confirmatory factor analysis.
Indicator ~ Threshold  Results  References
Parsimonious Xz/df <2 1.92 Hair JR. et al. (2019); Lin
fitness and Chang (2021);
GFI >0.90 0.93 Kanwal et al. (2024);
Absolute fitness AGFI >0.90 0.96 Chang et al. (2024); Xia
index RMR <0.05 0.03 et al. (2024); Liu et al.
RMSEA <0.08 0.06 (2026)
Incremental NFI >0.90 0.95
fitness index TLI >0.90 0.93

Note: GFI: goodness of fit index; AGFI: adjusted goodness-of-fit index; RMR: root
mean square residual; RMSEA: root mean square error of approximation; NFI:
normed fit index; TLI: Tucker-Lewis index.
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Table 5
Results of reliability and validity analysis.
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Dimension Factor Std. factor loading Cronbach's Alpha Composite reliability Construct reliability Average variance extracted (AVE)

PCU PCU1 0.722 0.80 0.76 0.76 0.75
PCU2 0.808
PCU3 0.792
PCU4 0.826

PCE PCE1 0.886 0.92 0.88 0.89 0.72
PCE2 0.821
PCE3 0.919
PCE4 0.778

CMP CMP1 0.901 0.92 0.85 0.85 0.65
CMP2 0.897
CMP3 0.801
CMP4 0.738

ATT ATT1 0.902 0.84 0.80 0.80 0.67
ATT2 0.833
ATT3 0.876

PEI PE1 0.842 0.82 0.84 0.84 0.72
PE2 0.886
PE3 0.848

PLI PLI1 0.921 0.84 0.89 0.89 0.80
PLI2 0.901
PLI3 0.877

SBN SBN1 0.899 0.87 0.87 0.87 0.77
SBN2 0.878

SLE SLE1 0.845 0.84 0.85 0.85 0.74
SLE2 0.851
SLE3 0.898
SLE4 0.788

CTC CTC1 0.801 0.81 0.70 0.70 0.54
CTC2 0.792
CTC3 0.711
CTC4 0.702

PBC PBC1 0.893 0.90 0.89 0.89 0.73
PBC2 0.922
PBC3 0.887
PBC4 0.831

BHI BHI1 0.899 0.88 0.88 0.88 0.78
BHI2 0.873
BHI3 0.866
BHI4 0.801

Notes: PCU: Perceived usefulness; PCE: Perceived ease of use; CMP: Compatibility; ATT: Attitude; PEIL: Peer influence; PLI: Platform influence; SBN: Subjective norms;
SLE: Self-efficacy; CTC: Contextual conditions; PBC: Perceived behavioral control; BHI: Behavioral intention.

subjective norms (fp = 0.73), while platform influence also positively
affects subjective norms (f = 0.75). These coefficients indicate that both
close social referents and e-commerce operators contribute to the
normative environment surrounding smart locker use. In practical
terms, the findings imply that consumers do not make delivery choices
in isolation. Their decisions are influenced by interpersonal recom-
mendations and by the cues provided by the retail platform or service
provider.

Self-efficacy positively affects perceived behavioral control (f =
0.66), and contextual conditions also positively affect perceived
behavioral control (B = 0.39). Self-efficacy exhibits a stronger effect,
which indicates that confidence in one's ability to operate the system is a
particularly important source of control perception. Nevertheless, the
significance of contextual conditions confirms that perceived control
also depends on whether the surrounding service environment supports
use through convenient location access, time savings, and appropriate
locker availability.

Finally, attitude (B = 0.49), subjective norms (f = 0.28), and
perceived behavioral control (f = 0.46) all positively influence behav-
ioral intention. The pattern suggests that intention is driven most
strongly by favorable evaluation and perceived capability, while social
norms also play a meaningful but somewhat smaller role. Table 6
summarizes the estimated structural coefficients, and Fig. 2 presents the
path diagram. Overall, the structural model provides support for all ten
hypotheses and confirms the explanatory value of the DTPB framework
in the context of smart parcel locker adoption.

The research findings indicate that perceived usefulness has a

Table 6
Estimated results of SEM coefficients.
Path Path coefficient S.E. C.R. p-value
Standardization =~ Non-
standardization
PCU — .
ATT 0.39 0.43 0.38 2.76 0.010
PCE — .
ATT 0.33 0.39 0.36 2.28 0.022
CMP — e
ATT 0.48 0.38 0.61 3.23 <0.001
PEI - SBN 0.73 0.69 0.89 7.81
PLI - SBN 0.75 0.63 0.75 6.89
SLE — PBC 0.66 0.71 0.97 7.25
CTC — x
PBC 0.39 0.43 0.42 4.23 <0.001
ATT » w
BHI 0.49 0.51 0.94 5.42 <0.001
SBN — o
BHI 0.28 0.29 0.51 3.34 <0.001
PBC — BHI 0.46 0.58 0.89 6.41 <0.001**
Note: *: p-value <0.05; **: p-value <0.01.

significant positive impact on attitude, supporting hypothesis H1.
Similarly, perceived ease of use and compatibility both exhibit a sig-
nificant positive effect on attitude, supporting H2 and H3, respectively.
Additionally, both peer influence and platform influence significantly
enhance subjective norms, supporting hypotheses H4 and H5. Self-



C.-C. Lin et al.

Perceived
usefulness(PCU)

0.39%

Perceived ease
of use(PCE)

Compatibility
(CMP)

Peer influence

(PEI)

Platform
influence(PLI)

Self-efficacy
(SLE)

Contextual
conditions (CTC)

0.3( %k

Fig. 2. Result of SEM.
Source: Authors own work.

efficacy demonstrates a significant positive effect on perceived behav-
ioral control, supporting H6, and contextual conditions also positively
impact perceived behavioral control, supporting H7. Furthermore,
attitude, subjective norms, and perceived behavioral control each show
a significant positive influence on behavioral intention (H8, H9, H10
support) within this research framework.

5. Discussion

This study applied the DTPB to examine continued smart locker
usage among consumers with prior experience. The results show that
continued use is shaped by functional value, ease of use, compatibility
with daily routines, social influence, user confidence, and external
facilitating conditions. Smart lockers are therefore evaluated not only as
digital technologies but also as delivery services embedded in con-
sumers' mobility patterns and everyday activities.

Research findings indicated that perceived usefulness, perceived
ease of use, and compatibility positively influence attitude. Perceived
usefulness reflects the practical benefits of locker use, including flexible
collection and less dependence on attended home delivery, while
perceived ease of use concerns the effort required to select a locker,
receive notifications, operate the interface, and retrieve a parcel.
Compatibility has the strongest effect, suggesting that experienced users
place particular emphasis on whether locker collection fits their normal
routes, schedules, and parcel-receipt habits. This result deserves atten-
tion because smart lockers differ from many digital technologies. Their
use requires a physical trip to a collection point and must be coordinated
with commuting, shopping, work, or study. A service may be technically
simple and useful but still be unattractive when it requires a route de-
viation, offers inconvenient collection deadlines, or is located outside
routine activity areas. Compatibility can therefore be interpreted as
service-system fit rather than merely consistency with prior technology
experience. This also explains why the physical design of the locker
network, including location, accessibility, coverage, capacity, and
operating conditions, is closely connected to consumer acceptance. The
post-adoption setting strengthens this interpretation. Because re-
spondents had already used smart lockers, they evaluated the service
from experience rather than expectation. Basic usefulness and ease of
use may already be regarded as minimum service requirements.
Continued usage is more likely to depend on whether the service

Attitude (ATT)

Subjective
norms (SBN)

R?=0.78

Perceived
behavioral control
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0.28** Behavioral

intention (BHI)

0.46%*

remains convenient in practice and whether successful collection can be
repeated without unnecessary time or travel. The findings therefore
suggest that, after initial use, lifestyle and mobility fit may become more
important than technological novelty.

Peer influence and platform influence positively affect subjective
norms. Continued smart locker use is therefore not determined solely by
individual evaluation. Recommendations from family, friends, col-
leagues, or other users may reduce uncertainty and indicate that locker
collection is a familiar and acceptable delivery practice. E-commerce
platforms and retailers may create similar effects through the way de-
livery options are displayed, described, and recommended. Prominent
placement during checkout, clear explanations, and credible user guid-
ance may normalize smart locker use. Such communication should focus
on verifiable service benefits and should avoid implying environmental
gains that have not been measured. Self-efficacy and contextual condi-
tions enhance perceived behavioral control. Self-efficacy reflects confi-
dence in selecting a locker, understanding notifications, using access
codes or applications, and completing collection without assistance.
Contextual conditions refer to external support, including accessible
locations, compartment availability, reliable systems, clear procedures,
and customer assistance. These constructs are related but distinct: con-
sumers may be capable of operating a locker yet still feel limited when
the nearest unit is full, inconveniently located, or unreliable. Perceived
control therefore depends on the alignment between user capability and
service availability.

This relationship is especially important for continued use because
service experience can either strengthen or weaken perceived control.
Successful collection reinforces confidence, whereas unavailable com-
partments, failed notifications, difficult interfaces, or poor service re-
covery may discourage future use. Providers should therefore treat
system reliability and problem resolution as part of adoption manage-
ment rather than as separate operational matters. The findings support
the contextual relevance of DTPB but do not constitute a substantive
extension of the theory. The study retains the established attitudinal,
normative, and control structure and shows how these mechanisms
operate in a technology-enabled parcel-delivery setting. Its main
contribution lies in interpreting compatibility as mobility and lifestyle
fit, social influence as a source of legitimacy, and perceived behavioral
control as the joint effect of personal confidence and external service
support.
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The relevance to cleaner logistics is indirect. Continued use may
improve locker utilization and create conditions for parcel consolidation
and fewer failed delivery attempts, but the study does not measure route
efficiency, vehicle movements, energy use, emissions, or consumer
collection travel. Environmental outcomes depend on locker density,
utilization, delivery substitution, parcel consolidation, and whether
consumers combine collection with existing trips. A dedicated motor-
ized pickup trip may offset some of the potential benefits. Consumer
participation should therefore be regarded as an enabling condition
rather than evidence of cleaner logistics performance.

Several managerial implications emerge from the findings. To
strengthen compatibility, logistics providers should locate lockers near
destinations that consumers regularly visit, such as residential areas,
workplaces, campuses, transit stations, and supermarkets. E-commerce
platforms can further support this fit by providing map-based locker
selection, saving preferred locations, distance and access information,
and clearly stated collection deadlines. User confidence can be improved
through intuitive interfaces, concise instructions, timely notifications,
multilingual guidance, responsive customer support, and effective ser-
vice recovery. Adequate compartment capacity and reliable system
operation are also essential, as communication and interface design
cannot compensate for inconvenient access or repeated service failures.
The characteristics of the sample should be considered when interpret-
ing the results. Respondents were relatively young and highly educated
and may therefore have been more familiar with digital services than the
wider e-commerce population. Older consumers and individuals with
lower digital literacy may encounter different usability barriers or
require additional support. Moreover, the study did not distinguish re-
spondents according to their frequency of smart locker use. Future
research should therefore compare demographic groups and examine
differences among occasional, moderate, and frequent users. Linking
survey responses with actual transaction records would provide a more
objective assessment of usage intensity and strengthen the practical
relevance of the findings.

6. Conclusions

This study examined continued smart locker usage intention among
experienced consumers through DTPB. Perceived usefulness, perceived
ease of use, and compatibility strengthen attitude; peer and platform
influence strengthen subjective norms; and self-efficacy and contextual
conditions strengthen perceived behavioral control. Attitude, subjective
norms, and perceived behavioral control then increase continued usage
intention. Compatibility and self-efficacy are particularly important,
indicating that continued use depends on both service fit and user
confidence.

The contribution is contextual and empirical. The study shows how
an established behavioral framework operates in a parcel-delivery
setting where digital interaction is combined with physical access and
mobility requirements. Smart lockers are not evaluated only as tech-
nologies; they are also judged according to whether locations, proced-
ures, and collection times fit established routines. For practice, logistics
providers and e-commerce platforms should combine network planning
with consumer-centered service design. Lockers should be placed where
collection can be integrated into existing trips, while platform interfaces
should make suitable locations easy to identify and compare. Clear in-
structions, dependable notifications, adequate compartment capacity,
accessible design, and responsive support can strengthen perceived
control and encourage continued use. Platform communication may also
normalize locker collection, but environmental claims should remain
cautious and evidence based. Smart lockers also involve trade-offs. They
transfer part of the final delivery activity to consumers and may require
additional travel, effort, and schedule coordination. Poorly located
lockers, limited capacity, short collection periods, system failures,
accessibility barriers, security concerns, and infrastructure costs may
reduce their value. Their performance should therefore be assessed
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through utilization, failed-delivery reduction, route efficiency, con-
sumer travel, reliability, accessibility, and user satisfaction rather than
installation numbers alone.

The study has several limitations. It focuses on experienced users and
therefore explains continued usage rather than initial adoption. Its cross-
sectional, self-reported design may still be affected by common method
variance, despite the procedural remedies and Harman's single-factor
assessment. The model does not include environmental concern or
perceived environmental benefits, and the sample is relatively young
and highly educated. Usage frequency was also not examined. Future
research should compare users and non-users, employ more diverse
samples, and examine whether age, digital literacy, and usage intensity
alter the proposed relationships. Longitudinal studies could connect
intentions with repeated use, while field-based research could combine
survey data with locker transactions, delivery success rates, route in-
formation, collection modes, energy use, and emissions. Comparisons
with home delivery, convenience-store pickup, and attended collection
points would provide a stronger basis for assessing when smart lockers
support cleaner and more efficient last-mile logistics.

CRediT authorship contribution statement

Chi-Chang Lin: Writing — review & editing, Writing — original draft,
Methodology, Formal analysis, Data curation, Conceptualization. Zaili
Yang: Writing — review & editing, Validation. Chia-Hsun Chang:
Writing — review & editing, Writing — original draft, Validation,
Methodology.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Acknowledgement

This work was supported by the European Union's Horizon Europe
research and innovation programme under the Marie Sktodowska-Curie
grant agreement No 101296556. Views and opinions expressed are
however those of the author(s) only and do not necessarily reflect those
of the European Union. Neither the European Union nor the granting
authority can be held responsible for them.

Data availability
Data will be made available on request.

References

Abdalla, S.Z.S., Al-Hadhrami, A., 2025. Modeling behavioral determinants of digital
adoption in school social work in Oman: an integrated UTAUT2-TPB perspective.
Soc. Sci. Humanit. Open 12, 101964.

Abdul Wabhi, N.S., Berenyi, L., 2024. Examining the effect of social influence and
facilitating conditions on e-government adoption by employees in mandatory
condition. In: Proceedings of the Central and Eastern European eDem and eGov Days
2024, pp. 104-110.

Ajzen, 1., 1985. From intentions to actions: A theory of planned behavior. In: Action
Control: From Cognition to Behavior. Springer Berlin Heidelberg, Berlin, Heidelberg,
pp. 11-39.

Al Mamun, M.A., Tanchangya, T., Rahman, M.A., Hasan, M.M., Islam, N., Yeamin, B.,
2025. Measuring the influence of fintech innovation towards consumers’ attitude:
moderating role of perceived usefulness. Sustain. Futures 10, 100885.

Al-Adwan, A.S., Jafar, R.M.S., Sitar-Taut, D.A., 2024. Breaking into the black box of
consumers’ perceptions on metaverse commerce: an integrated model of UTAUT 2
and dual-factor theory. Asia Pac. Manag. Rev. 29 (4), 477-498.

Al-Adwan, A.S., Alsoud, M., Li, N., Majali, T.E., Smedley, J., Habibi, A., 2024a.
Unlocking future learning: exploring higher education students’ intention to adopt
meta-education. Heliyon 10 (9).

Bortne, @., Bjornestad, J., Arnestad, M.N., Tjora, T., Brgnnick, K.K., 2025. Self-efficacy or
perceived behavioral control: which influences bank-switching intention? J. Mark.
Anal. 1-14.


http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0005
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0005
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0005
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0010
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0010
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0010
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0010
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0015
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0015
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0015
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0020
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0020
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0020
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0025
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0025
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0025
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0030
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0030
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0030
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0035
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0035
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0035

C.-C. Lin et al.

Cai, L., Yuen, K.F., Xie, D., Fang, M., Wang, X., 2021. Consumer’s usage of logistics
technologies: integration of habit into the unified theory of acceptance and use of
technology. Technol. Soc. 67, 101789.

Chang, C.H., Lin, C.C., Yang, Z., Kontovas, C., 2024. Evaluating the social acceptance of
autonomous ferries: an observation from passengers’ boarding willingness. Transp.
Policy 159, 83-94.

Che, Z.H., Chiang, T.A., Luo, Y.J., 2022. Multiobjective optimization for planning the
service areas of smart parcel locker facilities in logistics last mile delivery.
Mathematics 10 (3), 422.

Chen, J., Zhou, Y., Jin, M., Xu, Y., Zhang, Y., 2024. Stationary versus mobile parcel
lockers: which self-service technology moves the consumers in the last mile of urban
areas? Travel Behav. Soc. 35, 100760.

Chen, L., Wu, P., Dou, Y., Wu, Y., 2023. Investigating senders’ switching intention to
smart lockers: an extension of push-pull-mooring model. J. Retail. Consum. Serv. 74,
103414.

Chen, Q.Q., Lin, L.M., Yi, Y., 2025b. Tailoring explanations in conversational
recommendations: the impact of decision contexts and user interfaces. J. Retail.
Consum. Serv. 85, 104281.

Chen, X., Jiang, L., Zhou, Z., Li, D., 2025a. Impact of perceived ease of use and perceived
usefulness of humanoid robots on students' intention to use. Acta Psychol. 258,
105217.

Chunghwa Post Co, 2024. Chunghwa Post and FamilyMart Jointly Launch a Domestic
Parcel Store-to-iBox Service. https://ezpost.post.gov.tw/ibox/news_page.aspx?
id=2283.

Davis, F.D., Bagozzi, R.P., Warshaw, P.R., 1989. User acceptance of computer
technology: a comparison of two theoretical models. Manag. Sci. 35 (8), 982-1003.

eMarketer, 2025. Global E-Commerce Forecast and Retail Share Trends. https://www.
emarketer.com/content/worldwide-retail-ecommerce-forecast-2025.

Garay, L., Font, X., Corrons, A., 2019. Sustainability-oriented innovation in tourism: an
analysis based on the decomposed theory of planned behavior. J. Travel Res. 58 (4),
622-636.

Hair JR., J.F., Black, W.C., Babin, B.J., Anderson, R.E., 2019. Multivariate Data Analysis,
eighth ed. Prentice Hall, New Jersey.

He, M., Thi, T.D.P., Tran, H.M., Duong, N.T., 2025. Consumers’ intentions to use online
shopping apps: a comparative analysis. Acta Psychol. 259, 105414.

Hovi, 1.B., Bg, E., 2024. Unlocking the potential: how can parcel lockers drive efficiency
and environmental friendliness in e-commerce? Sustain. Futures 7, 100189.

Hu, K.C., Yang, L.H., 2025. Exploring antecedents of passengers’ behavioral intentions
toward autonomous buses: a decomposed planning behavior approach. J. Public
Transp. 27, 100116.

Huang, C.-M., Huang, S.-F., Chen, Y.-T., Chang, C.-H., Chien, H.-C., Chang, Y.-J.,
Huang, K.-Y., Guo, J.-L., 2025. Applicability of the decomposed theory of planned
behavior for the evaluation of community-dwelling older adults’ acceptance in
continuous usage of robot-assisted board games for cognitive training. Digit. Health
11, 20552076241312576.

Tacobucci, D., Churchill, G.A., 2018. Marketing Research: Methodological Foundation,
twelfth ed. The Dryden Press, New York.

Jia, Q., Martinez-Hernandez, C., Pena-Martinez, J., 2025. Mapping the integration of
theory of planned behavior and self-determination theory in education: a scoping
review on teachers’ behavioral intentions. Educ. Sci. 15 (11), 1529.

Jouda, H., Abu Jarad, A., Obaid, T., Abu Mdallalah, S., Awaja, A., 2020. Mobile banking
adoption: decomposed theory of planned behavior with perceived trust. In: The 1st
International Conference on Information Technology & Business ICITB2020. July.

Kahr, M., 2022. Determining locations and layouts for parcel lockers to support supply
chain viability at the last mile. Omega 113, 102721.

Kanwal, K., Shi, W., Kontovas, C., Yang, Z., Chang, C.H., 2024. Maritime cybersecurity:
are onboard systems ready? Marit. Policy Manage. 51 (3), 484-502.

Kokkinou, A., Lastauskaite, A., Quak, H., Karaoulanis, A., Mitas, O., Mandemakers, A.,
2025. Unlocking sustainable last mile deliveries through interventions in the pre-
delivery stage. Cleaner Logist. Supply Chain 16, 100250.

Lai, P.L., Jang, H., Fang, M., Peng, K., 2022. Determinants of customer satisfaction with
parcel locker services in last-mile logistics. Asian J. Shipp. Logist. 38 (1), 25-30.

Li, S., Huang, X., Sheng, Y., Chen, K., 2025. The interactive effect of recommendation
subjects and message types on consumers' suboptimal food purchase intentions.

J. Retail. Consum. Serv. 84, 104200.

Li, W., Guo, J., Liu, W., Tu, J., Tang, Q., 2024. Effect of older adults willingness on
telemedicine usage: an integrated approach based on technology acceptance and
decomposed theory of planned behavior model. BMC Geriatr. 24 (1), 765.

Lin, C.C., Chang, C.H., 2021. Evaluating employee’s perception toward the promotion of
safety marketing at ports. Int. J. Shipp. Transp. Logist. 13 (3/4), 275-299.

Lin, C.C., Yang, Z., Chang, C.H., 2025. Facilitating adoption of virtual communities
through emotional connection in the global logistics industry. Int J Log Res Appl 28
(2), 191-209.

Liu, X., Zhou, Z., Yuen, K.F., Wang, X., 2026. When logistics is fun! An investigation into
the impacts of gamification on consumer participation in green last-mile logistics.
Int. J. Logist. Manag. 37 (2), 266-287.

11

Cleaner Logistics and Supply Chain 20 (2026) 100362

Lyu, T., Geng, Q., Chen, H., Wang, H., Wang, X., 2025. Understanding the antecedent
factors of autonomous delivery vehicles usage intention: a moderating perspective of
individual traits. Int J Log Res Appl 1-25.

Mahdaly, K., Adeinat, 1., 2022. Factors that affect the adoption of RFID in the Saudi
logistics industry: an empirical investigation. The International Journal of Logistics
Management 33 (3), 1017-1039.

Mohri, S.S., Nassir, N., Thompson, R.G., Ghaderi, H., 2024. Last-mile logistics with on-
premises parcel lockers: who are the real beneficiaries? Transp. Res. Part E Logist.
Transp. Rev. 183, 103458.

Nguyen, C.T., Nguyen, T.T., Cai, L., Yuen, K.F., Wang, X., 2025. A perception-based
investigation on logistics robot adoption: from an integrated perspective of trust
formation and technology acceptance. Int. J. Logist. Manag. 36 (4), 1094-1118.

Nguyen, N., Nguyen, M.T., Nguyen, M.H., 2024. Customer switching intention from
home delivery to smart locker delivery: evidence from Vietnam. Innov. Mark. 20 (2),
140.

Podsakoff, P.M., MacKenzie, S.B., Lee, J.Y., Podsakoff, N.P., 2003. Common method
biases in behavioral research: a critical review of the literature and recommended
remedies. J. Appl. Psychol. 88 (5), 879.

Pongen, L, Ray, P., Vijay, T.S., Govindan, K., 2026. Driving success in closed-loop supply
chain: investigating consumer attitudes toward e-waste return. Int. J. Logist. Manag.
37 (2), 430-451.

Quan, N.H., Binh, N.T., Ly, B.T., 2022. Impact of smart locker use on customer
satisfaction of online shoppers in Vietnam. Humanit. Soc. Sci. Commun. 9 (1), 403.

Rogers, E.M., 1983. Diffusion of Innovation, 3th ed. The Free Press of Glencoe, New
York.

Sadaf, A., Gezer, T., 2020. Exploring factors that influence teachers’ intentions to
integrate digital literacy using the decomposed theory of planned behavior. J. Digit.
Learn. Teach. Educ. 36 (2), 124-145.

Talukder, M., Quazi, A., 2011. The impact of social influence on individuals’ adoption of
innovation. J. Organ. Comput. Electron. Commer. 21 (2), 111-135.

Tanchangya, T., Al Mamun, M.A., Akter, T., Hossain, B., AbdulBaten, A.M., Islam, N.,
Alam, M.K., 2026. Factors influencing consumers’ attitudes and the moderating role
of social influence in the banking industry. Discov. Psychol. 6 (1), 33.

Tang, Y.M., Chau, K.Y., Xu, D., Liu, X., 2021. Consumer perceptions to support IoT based
smart parcel locker logistics in China. J. Retail. Consum. Serv. 62, 102659.

Taylor, S., Todd, P., 1995a. Decomposition and crossover effects in the theory of planned
behavior: a study of consumer adoption intentions. Int. J. Res. Mark. 12 (2),
137-155.

Taylor, S., Todd, P.A., 1995b. Understanding information technology usage: a test of
competing models. Inf. Syst. Res. 6 (2), 144-176.

Ursavas, O.F., Yalcin, Y., islamoglu, H., Bakir-Yalcin, E., Cukurova, M., 2025. Rethinking
the importance of social norms in generative Al adoption: investigating the
acceptance and use of generative Al among higher education students. Int. J. Educ.
Technol. High. Educ. 22 (1), 38.

Usman, B., Rianto, H., Aujirapongpan, S., 2025. Digital payment adoption: a revisit on
the theory of planned behavior among the young generation. Int. J. Inf. Manag. Data
Insights 5 (1), 100319.

Wang, X., Yuen, K.F., Wong, Y.D., Teo, C.C., 2020. E-consumer adoption of innovative
last-mile logistics services: a comparison of behavioural models. Total Qual. Manag.
Bus. Excell. 31 (11-12), 1381-1407.

Xia, L., Xu, Y., Zhang, Y., Jiang, H., Cui, B., 2024. Impact of airline social media
marketing on purchase intention: evidence from China using PLS-SEM. Transp. Econ.
Manag. 2, 249-262.

Yang, C.S., Lin, M.S.M., 2025. Boosting resilience of maritime logistics operators: the
importance of digitalization, leadership, and employee self-efficacy. Marit. Policy
Manag. 1-19.

Yang, H., Kim, Y., 2024. Southeast Asian consumer acceptance of 3D virtual fitting
technologies in cross-border online shopping. Fash. Text. 11 (1), 6.

Yang, X., Wang, C., He, X., Zhang, H., Xu, G., 2023. Location optimization for community
smart parcel lockers based on bilevel programming. J. Adv. Transp. 2023 (1),
1998188.

Yin, J., Huo, X., Cao, X., Li, R., Zhou, Y., Jiang, T., Wang, Z.L., 2022. Intelligent
electronic password locker based on the mechanoluminescence effect for smart
home. ACS Mater. Lett. 5 (1), 11-18.

Zhang, M., Li, S., 2024. Online promotion cooling? The influence mechanism of
consumer loyalty in classic large-scale online social promotions. Electron. Commer.
Res. Appl. 67, 101429.

Zhang, Q., Demir, E., 2025. Parcel locker solutions for last mile delivery: a systematic
literature review and future research directions. Front. Future Transp. 6, 1654621.

Duong, N. H,, Bao, V. H. G., Hau, L. T. M., Hung, H. N., My, N. T. D., & Vinh, T. H. T.,
(2024, October). Exploring User Intentions to Use Smart Locker Systems in Last-Mile
Delivery: A Case Study in Vietnam. In International Conference on Sustainability in Civil
Engineering (pp. 355-370). Singapore: Springer Nature Singapore.


http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0040
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0040
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0040
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0050
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0050
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0050
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0055
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0055
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0055
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0060
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0060
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0060
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0065
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0065
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0065
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0070
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0070
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0070
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0075
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0075
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0075
https://ezpost.post.gov.tw/ibox/news_page.aspx?id=2283
https://ezpost.post.gov.tw/ibox/news_page.aspx?id=2283
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0085
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0085
https://www.emarketer.com/content/worldwide-retail-ecommerce-forecast-2025
https://www.emarketer.com/content/worldwide-retail-ecommerce-forecast-2025
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0095
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0095
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0095
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0100
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0100
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0105
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0105
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0110
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0110
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0115
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0115
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0115
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0120
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0120
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0120
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0120
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0120
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0125
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0125
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0130
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0130
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0130
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0135
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0135
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0135
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0140
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0140
http://refhub.elsevier.com/S2772-3909(26)00067-3/optgkwmVpIqzU
http://refhub.elsevier.com/S2772-3909(26)00067-3/optgkwmVpIqzU
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0145
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0145
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0145
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0150
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0150
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0160
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0160
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0160
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0165
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0165
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0165
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0170
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0170
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0175
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0175
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0175
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0180
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0180
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0180
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0185
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0185
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0185
http://refhub.elsevier.com/S2772-3909(26)00067-3/optw52Uf24Zo4
http://refhub.elsevier.com/S2772-3909(26)00067-3/optw52Uf24Zo4
http://refhub.elsevier.com/S2772-3909(26)00067-3/optw52Uf24Zo4
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0190
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0190
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0190
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0195
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0195
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0195
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0200
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0200
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0200
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0205
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0205
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0205
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0210
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0210
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0210
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0215
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0215
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0220
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0220
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0225
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0225
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0225
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0235
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0235
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0240
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0240
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0240
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0245
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0245
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0250
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0250
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0250
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0255
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0255
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0260
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0260
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0260
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0260
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0265
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0265
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0265
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0270
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0270
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0270
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0275
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0275
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0275
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0280
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0280
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0280
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0285
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0285
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0290
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0290
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0290
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0300
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0300
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0300
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0305
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0305
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0305
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0310
http://refhub.elsevier.com/S2772-3909(26)00067-3/rf0310

	Assessing consumer adoption of smart lockers for sustainable e-commerce delivery
	1 Introduction
	2 Literature review
	2.1 Current development of smart lockers
	2.2 Decomposed Theory of Planned Behavior (DTPB)

	3 Research methodology
	3.1 Research hypothesis
	3.2 Research framework
	3.3 Sampling questionnaire design
	3.4 Data analysis methods

	4 Analysis results
	4.1 sampling
	4.2 Non-response bias
	4.3 Common methods variance
	4.4 Characteristics of respondents
	4.5 Confirmatory factor analysis
	4.6 Construct and discriminant validity
	4.7 Results of SEM

	5 Discussion
	6 Conclusions
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgement
	Data availability
	References


