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Abstract: Researchers have been intrigued by parcel lofkelast-mile delivery services, prompting thenirteestigate
the matter more. This study examines factors affgatonsumers’ intention to use parcel lockersuplothe Unified
Theory of Acceptance and the Use of Technology (UTA This study proposed the mediating role offgrenance
expectancy in the relationship between social erfie and effort expectancy with the intention afohg parcel locker
services. An online structured questionnaire wmagleyed and managed to collect data from 444 redgruts. The non-
probability purposive sampling technique was chasetine sampling technique, while the SmartPLSaers0 analysed
research data. The data found that performancectqsy and compatibility over consumers' intenstmongly exerted
the intention to use parcel lockers. For the nmediactor, the analysis uncovered evidence thdbpaance expectancy
can effectively mediate the relationship betweeriadanfluence, effort expectancy, and intentiomtiopt parcel lockers.
The research demonstrated the significance of T&UT model in pinpointing the reason for the paloeker's adoption
intention in Malaysia. The research findings coptdvide meaningful information to logistics busises, courier
companies, and relevant government bodies to desidnmplement strategies to enhance the acceptemtasage of
parcel lockers as the last delivery option compéwdtbme delivery.

1 Introduction the efficiency, convenience, and security of thecgla
The sales from global e-commerce achieved anmaé-ti delivery process. _
high of 5.2 trillion US dollars in 2021, and itasticipated In Malaysia, Pos Malaysia created a parcel locker

that this figure will continue to rise in the yeattsead [1]. Service in 2016 known as the “EziBox". Meanwhile, a
As a result of the growing popularity of online pping, partner;hlp was |n|_t|ated petween Ninja Van an(Mhzma
last-mile delivery (LMD) has gained prominence and/alaysia Berhad, fitted with 86 parcel lockers @étapid
become an integral aspect of the supply chain. dbtiee KL Light Rail Transit (LRT) stations from Puchong t
potential options to improve the efficiency of LMind Gombak and Ampang. These lockers offer a convenien
logistics flow is automated parcel lockers [2].UMD, ©ption for those not at home to receive delivesied those
automated parcel lockers are a self-service teoggol Who prefer to pick up their parcels at the statioming

(SST) that is a substitute for the more common honigeir daily commute.  In 2021, the Malaysian
de"very practice’ a||owing onsite and offsite ssdo Communications and Multimedia Commission (MCMC)

conveniently retrieve parcels, consolidate freighiaunched the National Courier Accelerator Package
enhancing the use of delivery transport, and shimge (PAKEJ) to boost postal and courier delivery seesic
delivery routes [3]. As an SST, parcel lockers wllo PAKEJ concentrates on mtroducmg_mpre independent
consumers to receive and send their parcels witiirgt  Pick-up and drop-off (PUDO) activities for local
party assistance and might solve the problems pbged distribution stations. Thus, consumers_would. Heretl
home delivery. These benefits have positively iaseel More PUDO services, such as a collecting pointaoced

the use of parcel lockers worldwide. In modern dtigs ~ Storage.

systems, parcel lockers are essential, as thegmamnce ~ Even though shipping companies are interested in
offering parcel locker services, the utilisatioteraf parcel

lockers is not encouraging. For example, a me3&of

~ 567 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica - International Scientific Journal about Logistics
Volume: 10 2023 Issue: 4 Pages: 567-575 ISSN 1339-5629

Do I need to use it? Factors influencing the intention to adopt automated parcel lockers as last-mile
delivery services
Fara Adura Mohd Yusoff, Fazeeda Mohamad, Puteri Fadzline Muhamad Tamyez, Siti Aisyah Panatik

the parcels received by Ninja Van were delivered tbody of work connected to last-mile delivery, esaicin
designated collection points [4]. Extensive stadi@ve the context of parcel lockers. Third, the suitapibf the
indicated that the typical consumer remains ungertaUTAUT model for the Malaysian context could be
about using these types of self-collection servimzause established in this study.

of innate inertia, concerns about the technoldwyack of

convenience, and fear of being exploited if theg as 2 Literature review and research
parcel locker [5] and [6]. Past studies illumirthtdat hypotheses

consumers must embrace the technology insteadiof Sts 1 Unified theorv of acceptance and use of
implementation since forced utilisation could affec™ technology (UYI'AUT) P

ttitud tively [7]. For th f delmk ) -
atitudes negatively [7]. For the success of er . In the field of technology acceptance, the Unified

services, an immediate investigation of consumer

intentions in Malaysia towards using parcel lockers ‘Ehe%ry of A?ce%tance andIUse of Te_chng_lfchgy (UTAfUT)

required. Moreover, although this innovation in DNk as been utilised extensively to examine diffetgpés o
technologies, including learning systems [9], &tatc

[qéslu.nmg popularity, researchers have largely négted government systems [10], and online banking [1The

The LMD field gains a substantial depth of knowledg current work evaluates e-commerce-related behaaliour
from this research. First, it could expand the tngs intention to adopt one type of gelf-serwce_ tecbgpl
knowledge regarding the intention to use parcekdos (parcel lockers) as a last-mile delivery service du its

among consumers, specifically those in Malaysizfv'dem capacity to be utilised in an extensiveaarof

: hnology acceptance studies. Hence, the study
Secondly, assessing the part played by performan . L
expectancy as a mediator makes a useful contribtgithe amework is based on the UTAUT presented in Figure

FACILITATING
CONDITION

SOCIAL INFLUENCE

PERFORMANCE 3 INTENTION TO
EXPECTANCY > ADOPT PARCEL
LOCKER
H7
EFFORT
EXPECTANCY
COMPATIBILITY
Figure 1 Framework of the study
2.2 Social influence have found that perceptions of EE affected the@acee

In the current work, social influence (SI) refers t of various technologies: mobile applications [14],
significant individuals - for example, friends, fdyn exoskeletons [15] and online pharmacy [16]. Ia ghudy,
members, or those in the community and socialeiratho  assigning EE as a predictor aids in analysing tieesfo
might impact users by supporting the selectionatel patterns of consumers in terms of using self-servic
lockers when delivering online purchases. In LMidgs, technology, i.e., parcel lockers. The study fomted the
past studies suggested that social influence assame hypothesis:
important role in forecasting behavioural intentiom
utilising autonomous delivery vehicles [12] and qer H2: Effort expectancy positively influences consisme
lockers [13]. Thus, the first hypothesis is: intention to adopt parcel locker services.

H1: Social influence positively influences conswher2.4 Performance expectancy

intention to adopt parcel locker services In the present study, performance expectancy (RE) w
measured by how much easier people thought seadithg
2.3 Effort expectancy receiving packages would be if they used a paoeidr.

Effort expectancy is assumed as the belief thdn earlier LMD studies, PE was also crucial in dei@ing
consumers held parcel locker delivery and colleci® the intention to select autonomous delivery vehicle
simple; it just requires a smidge of effort. Poais studies services [17], express delivery service [18], amdeg
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banking technology [19]. Based on the flexibilitipick-
up times and the availability of 24-hour operatiotie
performance of LMD was expected to improve withcpar
lockers. Thus, the second hypothesis is:

3 Methodology

The completion of the objectives of the study was
founded on the quantitative method. The unit ofysigin
this study was a person, whereas the responses riefer
individual responses from e-commerce consumers who

H3: Performance expectancy influences consumergad never experienced using parcel locker serviddss

intention to adopt parcel locker services.

2.5 Facilitating conditions

The current study defines facilitating conditioiCjFas
the availability of an environment and infrastruetthat
can support the parcel locker application as antalst
delivery service for online purchases. Other papeave
illuminated that FC significantly influence consuisie
intention to embrace autonomous delivery vehicteises
[17] and online shopping [20]. Thus, based on fiading,
the next hypothesis stated that:

H4: Facilitating  conditions  positively
consumers’ intention to adopt parcel locker sersice

2.6 Compatibility

This study proposed compatibility as to whether theere utilised for Sl; those of

influence

study conducts survey research by utilising volgnta
sampling as a form of non-probability sampling t@ghe.

In determining the minimum sample size, G*Power 3.1
performed a priori power analysis [26]. Based e f
predictors and to obtain 95% power, medium effeet of
0.15 and a confidence level of 0.05, 138 minimahze
sizes are needed for this study. As [27] sugdesie
sample size of 30-500 was considered appropriatsed

on the G* power calculation, 444 responses wellected

to test the suggested model. The data was collelchedy
August 2022 through Google form in an online survey
form.

The items used in the questionnaire were collelsted
procuring items from previous studies. The work$3]
were utilised for PE, EE, FC, compatibility, anteintion;
those of [28] were utilised for SI and FC; those {21]
[29] were utilisédr

LMD innovation - the self-service delivery known ascompatibility; and those of [30] were utilised fotention.

parcel lockers - was compatible with consumersectr
values and lifestyles. In the field of innovatexceptance,

The first section inquires about the respondents
background. Meanwhile, section two focused on the

compatibility has been revealed to be a key elenrent factors that led consumers intention to adopt péwckers.

many areas, such as e-wallets [21], self-collecti@rvices
[3], and mobile wallets [22]. With the shift inmsumers’
lifestyles from offline to online shopping, most rking
consumers are not at home during delivery. Thas;gb
lockers could be another
corresponding to their requirements, values, dadtiiles.
Thus, the following hypothesis was formulated:

H5: Compatibility has a positive influence on theention
of consumers to choose parcel locker services.

2.7 Mediating effect of performance expectancy

Thirdly, the intention construct was assessed @ last
section. The questionnaire utilised a seven-poikert
scale, from 1 (strongly disagree) to 7 (stronglseay The
study opts for Partial least square-structural Bgoa

home delivery optiomodelling (PLS-SEM) to analyse the data. This ywtud

opted for PLS-SEM due to the capability of SEM to
demonstrate statistically significant constructsd an
stressing predictions when estimating statisticablets.
Based on the recommendation of [31], a two-steM SE
analysis was employed, featuring the measuremesht an
structural models.

Limited research has explored how performancd Result and discussion

expectancy might mediate between effort expectamcly
social influence in parcel lockers utilisation intien.

Based on the previous literature, consistent caticels
have been exhibited between EE and PE [24,25h&P&
[25], and PE and intention [18]. Therefore, thiady

predicted that PE would play the mediator role)itirking

EE to the intention to adopt parcel lockers ande2jveen
Sl and parcel lockers adoption intention. ThusaHé H&
are:

H6: Performance expectancy has a mediating effethe
association between social influence and the imdano
select parcel lockers.

H7: Performance expectancy has a mediating effethe
association between effort expectancy and the tiotreto
select parcel lockers.

4.1 Respondents’ demographic

Regarding their demographic profile, from the 444
respondents, the proportion of female respond@dtd %o)
outweighed that of male respondents (25.95%).
Respondents looked to be largely in the 18-24 agge.
In terms of employment, most of the online consiamier
this study were students (59.9%), followed by thodall-
time employment (32.0%). Meanwhile, most respotsien
made online purchases monthly (46.4%), but around a
quarter of consumers rarely made such purchase&(25
Most respondents preferred a home delivery mode for
obtaining their products bought online (96.40%)hisT
implies that traditional home delivery remains papu
among online consumers in Malaysia.
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4.2 Common method bias
As the study only collected single source data}.3 Measurement model analysis
following the advice from [32], the first step wscheck 4.3.1  Reliability analysis

common technique bias. Using this method, eachablar Before condusting the analysis, the measurement
was regressed on a single common variable. Shbald model has been developed a sshown in Figure 2. The

variance inflation factor (VIF) be below 3.3, n@abihad Cronbach’s alpha and composite reliability valuersefach
been introduced from any single data source. @engig factor are shown in Table 2, demonstrating thatyevalue

that the VIF in this study was smaller than theeshold was higher than the predicted factors’ 0.7 cutgdfnt

value of 3.3, no conflict was seen with common rodth [33] and thus indicates the high reliability of tineasures.
bias and no evidence of single-source bias ingspanses.

| coupt | | compz | [ comps | [ cowmps |
0.951 0.968 0.966 0.950
0.907
si2
0.920.
0.841
o Sl - o 0.577
PE1 -
= 0.923 0.614 BI3
0.833 )
[ees 1.
s
0.820
mﬂ.ﬂ?:{
0.900
EE
EE4
/0.314 0.856 UFS(J:“] 0.817 U.STQ\
| Fret | [ P2 | [ Fea | [ Fea || Fes ]
Figure 2 PLS-Path Model
4.3.2 Convergent validity they were considered significant. Meanwhile, dvaf of

To determine the eligibility of employing a stru@l the item variances in each construct differed stieslly
model to test these hypotheses, the measuremerm’modsignificantly from the others because the latemistmicts'
convergent and discriminant validity had to be deteed. extracted average variances (AVE) ranged betwe&i80.
The first step was to construct the measuremenehveas and 0.919, above the optional 0.5 cut-off valud.[&nce
created, as shown in Figure 2. Based on the vié\26 all the values were above the minimum level reconued
at the point at which the loading and average waga in the literature, the conditions of convergentdig} were
explained (AVE) reach 0.5, convergent validity éethed met in this study. The findings of the measuremeodel
to have been obtained. As each standardised pé#dim have been compiled in Table 1.
was above the 0.7 threshold value for their preditactor,

Table 1 Convergenalidity

Construct Iltem Outer Cronbach's CR AVE
Code Loading alpha
Behaviour Intention BI1 0.90¢ 0.96( 0.96¢ 0.861
BI2 0.93:
BI3 0.94¢
~ 570 ~
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Construct Item Outer Cronbach's CR AVE
Code Loading alpha
B14 0.93(
BI5 0.92¢
Compatibility COMP1 0.951 0.971 0.97¢  0.91¢

COMPZ 0.96¢
COMP: 0.96¢
COMP¢ 0.95(

Effort Expectancy EE1 0.88: 0.91¢ 0.941  0.79¢
EEZ 0.92(
EEZ 0.87:
EE4 0.90(

Facilitating Condition FC1 0.81¢ 0.89¢ 0.92¢  0.70¢
FCz 0.85¢
FC:z 0.84(
FC4 0.817
FCt 0.87¢

Performance Expectancy PE1 0.85¢ 0.89¢ 0.927  0.76:
PEZ 0.92:
PE: 0.83:
PE¢ 0.87¢

Social Influence Si1 0.90( 0.89¢ 0.92¢  0.76¢
SI2 0.91¢
SI3 0.83¢
Sl4 0.841

4.3.3 Discriminant validity having values of (b=0.091, t= 1.884: LL=0.014, QIL.74)

Discriminant validity must be determined whenand (b=0.577, t =10.091: LL= 0.481), respectively
convergent validity has been demonstrated. Disocamti Therefore, H4 and H5 were supported. Conversaly, n
validity was achieved when the heterotrait-monbtaio support was demonstrated for social influence @58t
(HTMT) value was less than 0.90 [34]. Based on @&l = 1.057), effort expectancy (b =0.087, t = 1.398),
all the HTMT values met the specified conditiongving facilitating conditions (b=0.042, t= 0.868). Redjag the

that the discriminant validity had not been affecte mediation analysis, both H6 and H7 were suppori@g.
following a suggestion by [36], the significantatbnship
Table 2 Discriminant validity: Heterotrait-MonotriaRatio that effort expectancy had intending to adopt when
Statistics (HTMT) performance expectancy was the mediator is shown in

Bl COMF EE FC PE SI  Table 3 (Sk>PE — INT; b=0.017, t= 1.467) and (EE —
PE — INT; b = 0.059, t=1.813). Concerning % the

Bl

COMF  0.78( investigation discovered thatfor COMP— INT =0.358
EE 0.66( and PE— INT= 0.008, indicating that the effect size of
FC 0.51: each hypothesis is either small or large.

PE 0.62( 0.54¢ Regarding the variation in intention, 52.9% might
Sl 0.601 0.68: 0.71f 0.72¢ 0.67( be explained by the exogenous variables, as shgwineb

value of the coefficient of determination (R2) leh529.
4.4  Structural model analysis [37] recommended using PLS predictive to improve
Based on the suggestion by [35], standard beta (bjedictive capability in response to the curreittqere of
values, and t-values obtained through bootstrappitiya the blindfolding practice. Most RMSE values for 2L
resample numbering 5,000 were analysed to mealsere SEM were below those of the LM for the dependent Bl
structural model. As indicated imable 3 performance constructs, as Table 4 shows. The study concluusdtie
expectancy and compatibility were significantlykitd to  model has medium predictive power. Meanwhile, some
the intention for parcel lockers adoption, withiesariable indicators recorded lower RMSE values for predigtine

~571 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica - International Scientific Journal about Logistics
Volume: 10 2023 Issue: 4 Pages: 567-575 ISSN 1339-5629

Do I need to use it? Factors influencing the intention to adopt automated parcel lockers as last-mile
delivery services
Fara Adura Mohd Yusoff, Fazeeda Mohamad, Puteri Fadzline Muhamad Tamyez, Siti Aisyah Panatik

errors of PLS-SEM than the LM for the PE construct,
indicating the low predictive power of the model.

Table 3 Summary of hypotheses testing

Confidence
Interval
Hypotheses Path Beta S?Prg?rd tValue 5.00% 95.00% Decision
Direct effects
H1 S| -> Bl 0.05¢ 0.05: 1.057 -0.03: 0.13¢  Not supporte
H2 EE-> Bl 0.08: 0.06: 1.39¢ -0.01% 0.18¢ Not supporte
H3 PE-> BI 0.091 0.04¢ 1.88¢ 0.01« 0.17¢ Supporte
H4 FC->BI 0.04: 0.04¢ 0.86¢ -0.041 0.11¢ Not supporte
H5 COMP ->BI  0.577 0.057 10.091 048  0.670 Supported
Indirect effects
H6 SI->PE->Bl 0.017 0.011 1.647 0.00¢ 0.03¢ Supporte!
H7 §|E > PE > 5059 0032 1813 001 0117  Supported
Note: p< 0.05 (1-tailed test). LL, lower limit; UL, uppémit at 95% and 99% confidence interval
Table 4 PLS predict to adopt parcel lockers. These outcomes reserhblet
Items Q2 predic PLS-SEM RMSE LM _RMSE obtained by other researchers investigating tedgyol
BI1 0.46: 0.90; 0.931 adoption in e-wallets [22] and mobile banking [38h a
BI2 0.50: 0.84: 0.86¢ trend predicted to be ongoing, the typical modern
BI3 0.52¢ 0.91% 0.93¢ consumer has generally become familiar with online
Bl4 0.49¢ 0.94¢ 0.96¢ purchases. Furthermore, most consumers, espeitiaig
BI5 0.49: 0.97% 0.991 in cities, work and not at home for parcel delivery
PE! 0.411 0.93% 0.93: Therefore, a parcel locker can be considered aetgli
PE: 0.54¢ 0.83¢ 0.81( method compatible with modern consumers’ lifestyles
PE: 0.38: 0.97% 0.99: Social influence was found not to significantly
PE< 0.49¢ 0.89¢ 0.90¢ influence consumers' intention to adopt parcel dock
services, so H1 was not supported. Alignment was
5 Discussion and conclusion identified between this outcome and those of previo

These results could become the basis for furtbeliess  Studies to have employed the UTAUT model, in which
on using the UTAUT model in the context of parcepocial influence was revealed as less relevant [T4iis

lockers. Each predictor variable’s standardiseda becould have been because the current research was

coefficient was checked to inspect the impacts o t cOnducted from the individual perspectives of comsts
endogenous variable of the exogenous variablesheas Without experience using parcel lockers. It ishydikely

research hypotheses outlined.  Nevertheless, ~Hat most of the respondents had a social circleved in

contribution was made to the intention to adoptcelar & community that did not use parcel lockers. Tioeee

locker services by SI, EE, or FC. social influence has no significant influence ore th
Asillustrated in Table 3, three hypotheses weeeted  intention to use parcel lockers. _

(H1, H2, and H4), and four hypotheses were vaididti3, This study also shows that the exogenous variaijles

H5, H6, and H7). Of the UTAUT predictors, performa  EE and FC did not significantly affect behavioueintion;
expectancy (H3) was the most significant factor e hence, H2 and H4 were not supported. The outcome
subjects studied. The current findings corresporttiose  demonstrates inconsistency with certain previousks/o
obtained in different studies on LMD, which havewhich have illustrated the important influence loé tEE
illustrated how performance expectancy significanti factor on the intention to utilise technology [39Fiven
impacts the intention to utilise various LMD-relate that the parcel locker is a new method of delivery
technologies [18,19]. This shows that Malaysia§omparison to standard home delivery, this findives
consumers' intention to adopt parcel locker sesvivas SUrprising, even though it was consistent with ¢ho$
strongly founded on factors highlighting functionaiseveral other studies [40] and [21]. The facilitgti
advantages (performance expectancy). conditions findings were consistent with those dieo

Except for that UTAUT construct, compatibility wasresearchers [41] and [42] who found this was not a
also found to significantly influence consumerseiion Significant factor affecting individuals' intentito utilise
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technology. In this study context, the sample sted of findings, which are a valuable contribution to ttyipe of

non-users of parcel locker services, so they maye haresearch in the context of a developing country.

lacked the understanding and skills necessarycibtéde

parcel lockers in terms of the organisational an@.2 Practical implications

technological infrastructure. To ensure the outstanding performance of parcel
The study suggested that PE was a mediator betweebkers, courier managers should devise various

the relationship of SI and adoption intention aetih@en techniques. This should lead to improved consumer

EE and intention to adopt. The result validated thexpectations of the performance of parcel lockeis @n

mediating influence of PE on the connection betwdén increase in positive recommendations from thostheir

and H7. These results demonstrated the significafice social circle. Once they recognise the good perdoae of

performance expectations in shaping consumersitiote parcel locker services, consumers will not hesitatase

to utilise automated parcel lockers. The analysis ®uch services even if they know they must partteigand

Hypothesis 6 revealed that performance expectancydv exert more effort to complete the delivery proces.

likely decline when individuals in a respondentiscle, further recommendation is to exploit media platferm

such as their friends or family, did not use patoekers such as short message services (SMS), emailingcaial

and thought the respondent should not use suclcesrv networks like Facebook - as these can be usefostaring

either, which appeared to affect the responderttssibn electronic and effective word of mouth. This would

about whether or not to use the service themseMas. improve the function of future parcel locker congum

acceptance of H5 means that when consumers passesstention and adoption rates.

high level of performance expectancy and are inéufrof

the superiority of automated parcel locker servitksy 7  Limitations and suggestions for future

are more inclined to employ automated parcel lagker research

even if they need to make additional efforts tenee their h h highliaht h Béul

parcel compared to when arranging home delivery. The current research outcomes highlight how usbé,

UTAUT model could be in conducting analyses of

In conclusion, performance expectancy is a ke . , . )
. . . . alaysian customers’ perceptions of self-servicecga
influence on the intention to use parcel lockewvises. o
. . ; lockers. Regardless of the significance of the ystud
Therefore, delivery companies offering parcel lacke,

delivery services should prioritise enhancing thgndmgs, some limitations may determine futureeeash

functionality and performance of parcel lockers tc?aths' Firstly, the sample could be expanded twalbr

encourage more consumer interest and adoptionen tﬁoverage of a broader geographical area of Malagsih

future. Apart from providing effective parcel lask s other rural areas, instead of focusing solelgironrban

services, delivery companies and relevant agestiesld area. Secondly, this study utilised the UTAUT pagattto

also disseminate details about the advantages aten>(<]am|ne potential drivers of intention to use. rBfere,

A he body of knowledge could be augmented by
performance of parcel lockers, such as serviceieffty, . o . . o .
L ; . investigating online shoppers' motivations for gsin
accuracy and reliability, convenience, and envirental . .
. ! . automated parcel lockers from various theoretical
considerations. As parcel lockers are useful asteeso erspectives
collect and post, it is paramount to highlight ghésatures Persp '
among consumers to motivate them to move from t
classic delivery modes to automated parcel lockelesar
communication about the advantages and performaince
parcel lockers can influence positive performanc
expectations, consequently increasing their imento
adopt parcel lockers services.
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