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ABSTRACT
With the surge in online purchases, customers’ requirement for last-mile
delivery also increases. This study focuses on the express delivery service,
the primary channel in last-mile delivery, to discover the factors influence
customers’ use. Based on the extended Unified Theory of Acceptance and
Use of Technology, a conceptual model is proposed to structure the
hypothetical effects between the constructs performance expectancy in
delivery speed and delivery reliability, effort expectancy, facilitating
conditions and behavioural intention. A 5-year (2015–2019) longitudinal
survey was conducted in the UK, and 3964 responses were collected to
validate the model. The results indicate that the performance expectancy
in delivery reliability has a positive impact on customers’ behaviour
intention to adopt an express delivery service, while the performance
expectancy in delivery speed, unexpectedly, shows insignificant impact.
Moreover, the effort expectancy was found to have no effect on behaviour
intention; however, the facilitating conditions have a negative influence.
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1. Introduction

Understanding how the last-mile logistics (LML) industry can best meet customer satisfaction for
last-mile delivery is the probing question that motivates this research to identify the crucial
elements of the customer’s reasoning for express delivery adoption. Since the beginning of 2000,
research has sought to apply the understanding of customer’s behaviour to increase the convenience
of retail purchases (Anderson and Lee 2000; Kukar-Kinney, Ridgway, and Monroe 2009; Daugh-
erty, Bolumole, and Grawe 2019).

Previous focus was based on the customer visiting a physical store, the traditional retailer’s point
of sale. This is a place where the customer can view goods locally, make a purchase and then take it
home. Since the evolution of digital technology, the ability to make a purchase away from the phys-
ical store has increased through the easy access of online shopping and, more importantly, a choice
of delivery (Chapman, Soosay, and Kandampully 2003; Rodrigues et al. 2008). The two elements of
the process, sale and delivery, are intrinsically linked (Mena et al. 2016). The online purchase is
determined by the customer, who can then choose how to receive it. The customer may have a pre-
ference for the point of delivery, but it is the retailer and LML service provider who control the
options available. Each retailer will have preferred delivery options due to infrastructure and
costs provided by LML service provider, but most will offer basic options to the customer, i.e. deliv-
ery to door, click and collect, and collection at other pick-up point. The meteoric rise of online sales
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continues, and the UK’s Office for National Statistics data confirm that Internet sales during August
and September 2020 have captured 26% of the total retail sales figure (Office for National Statistics
2020). The customer now has an increased ability to make a purchase at their convenience, i.e. at
any place and any time of day, selecting any last-mile delivery option.

A five-year survey of last-mile delivery in the UK, established essential criteria or the online cus-
tomer and significant themes for the LML industry. These results led to the understanding that the
customer wanted to be informed, to have communication and knowledge of the delivery: ‘Custo-
mers do not mind extended delivery times as long as they are notified ahead of time’ (IMRG
2020). An increase in online sales triggers an increase in delivery demand, but as the deliveries
increase so do the customer’s requirements. The customer will request free delivery, as well as
the ability to specify when and where they want the delivery and the option to alter these choices
at a later date. Exploring the five-year survey results further, this research aims to establish the
influencing factors behind the customer’s adoption of the express delivery service for last-mile
delivery in the UK. The success of online sales relies on the ability of retailer and LML service pro-
vider to meet customer satisfaction through its delivery (Murfield et al. 2017; Parcelhub 2020).
Therefore, identifying and understanding the customer’s preferences for online delivery provides
the LML industry with essential knowledge to adapt its services and to meet customer delivery
expectations.

In this paper, we aim to investigate the determinants that influence customers’ adoption of an
express delivery service for last-mile delivery in the UK, relying on a survey driven by an extended
Unified Theory of Acceptance and Use of Technology (UTAUT2)-based conceptual model. The
contribution of this study is threefold:

(1) The differentiated consideration of delivery speed and delivery reliability, enabling the
examination of potentially different influences on customers’ intention to adopt an express
delivery service. We achieve this by setting the delivery speed and delivery reliability
(reflected in timeliness and correctness) as two constructs, i.e. independent variables of
the conceptual model. Deconstructing and clustering the dimensions of delivery, rather
than aggregating them into a single factor such as generic ‘delivery service performance’
or ‘quality’ in the common treatment, could help us deep dive to identify the substantive
dominators or influencers among the constructs. As Handfield and Pannesi (1992) and Jalili
Marand, Li, and Thorstenson (2020) have called for, our work, as an initiative, fills the gap
in delivery performance segmentation for survey studies on the express delivery service in
last-mile delivery. We wish to stimulate attention to necessary and reasonable classifi-
cations of express delivery service performance, and even go beyond to other last-mile
delivery scenarios.

(2) The development of a conceptual research model, derived from the UTAUT2 (Venkatesh,
Thong, and Xu 2012), in order to unearth the determinants of customers’ use of an express
delivery service for last-mile delivery. Since UTAUT2 is superior to other competitive models
in understanding the acceptance and use of information-related technology, systems or service
from a consumer’s point of view, it is a good fit for our research context. Specifically, our dis-
tinctive model is composed of the constructs performance expectancy in delivery speed, per-
formance expectancy in delivery reliability, effort expectancy, and facilitating conditions,
each of which is hypothesised to have a direct impact on behavioural intention.

(3) The implementation of a five-year longitudinal survey from 2015 to 2019 in the UK, providing
a solid data source from a considerable length of time for testing the proposed model. It is
worth emphasising that the surveys in the majority of existing relevant studies were not con-
ducted over a period of years, but rather on a one-off basis. The longitudinal survey in our
research, spanning 5 years, collected a total of 3964 responses to the questionnaire, and natu-
rally gives the advantages of more inclusive perspectives and more reliable findings.
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The remainder of the paper is organised as follows. Section 2 reviews and compares literature on
the express delivery service and the UTAUT2 model. Section 3 develops a UTAUT2-based concep-
tual research model and proposes four hypotheses about the influences of the constructs on behav-
ioural intention to use an express delivery service. Section 4 correspondingly designs the
methodology to verify the proposed research model and hypotheses, i.e. a questionnaire and longi-
tudinal survey. The results of the survey are presented in Section 5, including the reliability, validity,
multicollinearity and nonparametric checks and the hypothesis testing, revealing whether the pro-
posed hypotheses are statistically supported or not. The results are further discussed in terms of
their possible reasoning in Section 6. Finally, Section 7 gives some insights on theoretical and man-
agerial implications, as well as a summary.

2. Literature review

This section reviews and summarises the survey studies on express delivery service and UTAUT
applications.

2.1. Express delivery service for last-mile delivery

Contemporary online shopping commonly operates an omni-channel supply chain and provides
flexible service options for customers to select for the last-mile delivery, such as home delivery,
in-store self-collection, lockers, etc. (Yuen et al. 2018; Xu and Jackson 2019; Yuen et al. 2019; Mili-
oti, Pramatari, and Kelepouri 2020). Home delivery can be referred to as express delivery in this
context, shipping online orders to a customer’s delivery address.

There have been studies, framed by various conceptual models, which have examined determi-
nants, effects or relationships associated with the express delivery service for last-mile delivery.
Some typical examples are listed in Table 1. Among these works, the research questions have mainly
focused on investigating the influence of the express delivery service on customer satisfaction and
subsequent intention to repurchase online (e.g. Ma 2017; Chan, Liu, and Zhang 2018; Choi, Chung,
and Young 2019; Jain, Gajjar, and Shah 2020; Javed and Wu 2020). The topics of inspecting the
impact factors on the use of (Yeo, Goh, and Rezaei 2017; Xiang and Wu 2018; Yoo, Yu, and
Jung 2018; Xu and Jackson 2019) or willingness to pay for (Huang, Shen, and Liang 2019; Saha,
Zhuang, and Li 2020) the express delivery service have also been covered. Our paper falls under
the scope of the ‘use’ of the express delivery service.

The express delivery service needs to be evaluated in different dimensions to reflect the var-
ious aspects that customers may value. Different selections and classifications of delivery-
related dimensions could result in completely different, even opposite, hypotheses and con-
clusions. It can be seen from the literature in Table 1 that the most common dimensions
for express delivery are delivery speed, timeliness, correctness, convenience, cost and intactness.
Notably, Choi, Chung, and Young (2019), Vakulenko et al. (2019), Saha, Zhuang, and Li
(2020) and Sorkun, Hüseyinoğlu, and Börühan (2020) include most of these dimensions in
their work. Our paper also takes the delivery speed, timeliness, correctness, convenience and
cost into consideration.

An interesting finding can be observed from the delivery dimensions – normally either speed
or timeliness is selected, and they are classified as the same construct even if they are both
selected. Only one study (Sorkun, Hüseyinoğlu, and Börühan 2020) contains both the delivery
speed and timeliness as measurement items, although they are grouped under the same construct,
called delivery efficiency. However, the critical dimensions of speed and timeliness describe quite
different concepts. The delivery speed reflects the elapsed time (or lead time) from receiving to
successfully delivering a customer order, while the delivery timeliness refers to the degree of com-
pliance with the promised time by which the order would be delivered. In other words, the deliv-
ery timeliness partly reflects the delivery reliability, in which other delivery dimensions such as
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Table 1. Literature of models relevant to express delivery service for last-mile delivery.

References Topics Conceptual models Delivery dimensions Key results

Liao and
Keng
(2013)

Effects of online consumer
experiences on the
impact of online
shopping delivery delays
on post-consumption
evaluation

Theory of Cognitive
Dissonance,
Controlling the
Information Flow
Theory, and Social
Response Theory

Delivery delay Consumers who meet
delivery delays with online
consumer experiences can
increase satisfaction and
reduce complaint
intention.

Ma (2017) Interaction of delivery time
with shipping charges
and purchase importance
to affect customer
satisfaction and purchase
intentions

Self-defined model Speed and cost Increased delivery time
increases ambiguity and
riskiness which reduces
customer satisfaction and
purchase intentions. Free
shipping reduces
ambiguity when delivery
time is lengthy.

Yeo, Goh,
and Rezaei
(2017)

Relationship between
consumer experiences,
attitude and behavioural
intention to online food
delivery services

Contingency
Framework, Extended
Model of IT
Continuance, and
Technology
Acceptance Model

Speed With better post-usage
usefulness and
convenience motivation,
consumers’ attitudes to
online food delivery
improve, thus increasing
their intention to use it.

Chan, Liu,
and Zhang
(2018)

Investigating how delivery
service affects customer
satisfaction and
repurchase

Prospect Theory Speed Consumer satisfaction
decreases as the delivery
length increases, while
high satisfaction leads to
higher repurchase rate.

Xiang and
Wu (2018)

Students’ willingness to use
campus express delivery
services

UTAUT Convenience,
intactness and
timeliness

Performance expectancy,
effort expectancy and
social influence have
positive impacts on
delivery-use willingness,
while perceived risk does
not.

Xiao, Wang,
and Liu
(2018)

Effects of different final
delivery solutions on e-
shopping usage
behaviour

Self-defined model Availability of final
delivery facilities

Improving availability of
delivery facilities has a
slight effect on e-shopping
expense, but a larger
impact on purchase
frequency and delivery
satisfaction.

Yoo, Yu, and
Jung
(2018)

Determinants of customer
adoption of drone
delivery

Innovation Diffusion
Theory and
Technology
Acceptance Model

Speed, environmental
friendliness,
complexity,
compatibility and
risk

Speed, environmental
friendliness, complexity,
performance and privacy
risk, and personal
innovativeness affect
drone delivery adoption.

Choi, Chung,
and Young
(2019)

Impact of quality of online
shopping logistics
services on customer
satisfaction and
subsequent repurchase
intention

Self-defined model Correctness,
timeliness,
intactness,
convenience,
quality and cost

Logistics service quality,
primarily delivery quality,
has a significant impact on
customer satisfaction and
repurchase intention.

Han and Xie
(2019)

Determinants of online
shopping logistics service
quality value

Self-defined model Quality Logistics service quality
value is influenced by
customer satisfaction, age,
education and location.

Huang, Shen,
and Liang
(2019)

Effect of threshold free
shipping policies on
online shoppers’
willingness to pay for
shipping

Dual entitlement
principle

Free-shipping
threshold, cost and
speed

Consumers’ willingness to
pay is affected by the
inferred motive, which is
positively influenced by
threshold and cost, but
negatively influenced by
time.
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correctness and intactness can also be included. On this basis, the delivery speed and reliability
should be distinguished from each other as suggested by Handfield and Pannesi (1992) and Jalili
Marand, Li, and Thorstenson (2020). To the best of our knowledge, our paper, represents the first
time that delivery speed and delivery reliability (i.e. timeliness and correctness) have been differ-
entiated in a survey study on the express delivery service. Only by using this method can any
potentially different effects of delivery speed and reliability on the use of express delivery be
further explored.

2.2. Unified Theory of Acceptance and Use of Technology 2 (UTAUT2)

The Unified Theory of Acceptance and Use of Technology (UTAUT) was proposed by Venkatesh
et al. (2003) as a conceptual model, originally to understand the information technology acceptance
and use from a consumer’s angle. UTAUT integrates elements across eight models, i.e. the Theory
of Reasoned Action (TRA), Technology Acceptance Model (TAM), Motivational Model (MM),
Theory of Planned Behaviour (TPB), combined TAM and TPB (C-TAM-TPB), Model of Personal
Computer Utilisation (MPCU), Innovation Diffusion Theory (IDT) and Social Cognitive Theory
(SCT), and it outperforms each of the eight original models. UTAUT was then extended by
Venkatesh, Thong, and Xu (2012) to UTAUT2, which incorporated additional constructs and
relationships into UTAUT, thus achieving a substantial improvement in the variance explained

Table 1. Continued.

References Topics Conceptual models Delivery dimensions Key results

Vakulenko et al.
(2019)

Impact of last-mile
delivery on customer
satisfaction

Self-defined model Correctness,
timeliness,
intactness and
convenience

Last-mile delivery experience
mediates the relationship
between customers’
perception of online
shopping and satisfaction.

Xu and Jackson
(2019)

Examining customer
channel selection
intention in omni-
channel retail

Theory of Planned
Behaviour and
Commitment-
Trust Theory

Transparency, speed
and risk

Behavioural control and
channel price advantage
have a positive impact, while
risk has a negative impact on
customer channel selection
intention.

Jain, Gajjar, and
Shah (2020)

Mediating role of
shopping satisfaction
between e-logistics
service quality and
repurchase intention

Self-defined model Timeliness and
intactness

Intactness is the most crucial
in e-logistics quality, and its
effect on satisfaction varies
across payment options,
gender, and returning
experience.

Javed and Wu
(2020)

Influence of post-
delivery services on
customer satisfaction,
trust and repurchase
intention

Social Exchange
Theory

Speed, flexibility and
convenience

Customer satisfaction and
trust in post-delivery
services mediate repurchase
intention.

Saha, Zhuang,
and Li (2020)

Examining factors that
influence willingness
to pay more and
intention to
repurchase

UTAUT2 Timeliness, cost,
convenience and
correctness

Consumers’ willingness to pay
is enhanced by satisfaction
with online shopping
experience and delivery
efficiency. Shopping
experience has no impact on
the relationship between
satisfaction and delivery
efficiency.

Sorkun,
Hüseyinoğlu,
and Börühan
(2020)

Effect of omni-channel
capability on customer
satisfaction

Capabilities-Service
Quality-
Performance triad

Correctness,
timeliness,
intactness,
convenience,
quality and speed

Flexibility and logistics service
quality double-mediate the
effect of omni-channel
capability on customer
satisfaction.
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in behavioural intention and technology use. Since the express delivery service is one of the options
for last-mile delivery (as well as other delivery methods) that customers can select during online
shopping, which is highly dependent on information technology, the examination of its adoption
is within the applicable scope of UTAUT2 or UTAUT. Therefore, it is appropriate that this
paper utilises UTAUT2 as the theoretical foundation for proposing our conceptual model due to
its superiority and applicability.

Some literature provides us with good references to adjust UTAUT2 to our problem of designing
the conceptual research model. There have been only two studies on express delivery service
employing UTAUT2 or UTAUT as conceptual models (see Table 1). Saha, Zhuang, and Li
(2020) used UTAUT2 to reveal the determinants of customers’ willingness to pay more for delivery
and intention to repurchase online, while Xiang and Wu (2018) used UTAUT to discover the fac-
tors particularly influencing students’ willingness to use campus express delivery services. Both
studies looked at different problems than ours, and only considered delivery timeliness, not delivery
speed. Apart from the two on express delivery, there have also been studies applying UTAUT2 or
UTAUT to other last-mile delivery-related contexts, such as omni-channel shopping (Kazancoglu
and Aydin 2018), food delivery apps (Lee, Sung, and Jeon 2019; Zhao and Bacao 2020), autonomous
delivery vehicles (Kapser and Abdelrahman 2020) and self-service parcel delivery services (Zhou
et al. 2020).

Regarding the constructs of conceptual models, it is stated in the original UTAUT that per-
formance expectancy, effort expectancy and social influence are direct determinants of behav-
ioural intention, which further determines technology-use behaviour, while facilitation
conditions are the direct determinant of use behaviour (Venkatesh et al. 2003). On top of the
UTAUT, the original UTAUT2 added a link between facilitation conditions and behavioural
intention, and integrated three additional constructs: hedonic motivation, price value and
habit. The effects of all constructs on behavioural intention and use behaviour are moderated
by age, gender and experience (Venkatesh, Thong, and Xu 2012). When the original UTAUT2
or UTAUT are referenced by different specific problems to define their own conceptual models,
the constructs and relationships, as well as the measurement items under each construct, can be
adapted and modified, either partially or fully as needed. This is why the conceptual models of the
above-mentioned delivery problems have different structures (i.e. constructs and relationships),
even though they are all based on UTAUT2 or UTAUT. Following the same philosophy, tailored
from UTAUT2, our conceptual model for the use of an express delivery service is uniquely made
up of performance expectancy (split into two lanes, i.e. delivery speed and delivery reliability),
effort expectancy and facilitating conditions, directly influencing behavioural intention. Social
influence is not considered, as we see people as capable of making independent decisions. We
also do not consider the moderating effects of age, gender and experience, partly due to the nature
of our problem. We regard the age and gender as less important or influential factors that we do
not necessarily need to focus on in terms of their moderating effects, especially in an express
delivery service adoption problem of no age or gender bias. In addition, as some constructs
are newly developed, our primary goal is to explore their direct effects in this paper. After that,
regarding the experience factor, as well as other reasonably possible factors, their moderating
effects could be investigated in future studies.

3. Model formulation and hypothesis development

The relationship between various impact factors and customers’ express delivery service adoption
for last-mile delivery in the UK can be appropriately depicted with reference to the UTAUT2 model
(Venkatesh, Thong, and Xu 2012). Our UTAUT2-based conceptual research model, shown in
Figure 1 consists of the constructs performance expectancy (divided into delivery speed and deliv-
ery reliability), effort expectancy, facilitating conditions and behavioural intention.
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3.1. Performance expectancy

The independent variable performance expectancy is defined as the degree to which using an
express delivery service will provide benefits to customers when carrying out last-mile delivery
of online orders (Venkatesh, Thong, and Xu 2012). Significantly, we identify two subdivided evalu-
ation criteria as constructs – performance expectancy in delivery speed (PEDS) and performance
expectancy in delivery reliability (PEDR) – to reflect the two crucial aspects of express delivery ser-
vice performance.

It is the first time that delivery speed and reliability have been considered as separate constructs
in the UTAUT2-based model, instead of two measurement items in the same construct. This new
definition enables us to explore their potentially different impacts on the behavioural intention to
adopt an express delivery service. The delivery speed is measured by expected waiting time, while
the reliability considers delivery ‘at the right time’ (timeliness) and ‘at the right place’ (correctness).

According to the validations from previous studies modelling last-mile delivery problems based
on UTAUT2 or UTAUT (Xiang and Wu 2018; Lee, Sung, and Jeon 2019; Kapser and Abdelrahman
2020; Zhao and Bacao 2020; Zhou et al. 2020), performance expectancy has a positive influence on
customer behavioural intention to use the service or technology. Thus, the following two hypoth-
eses are proposed:

Hypothesis 1 Performance expectancy in delivery speed (PEDS) has a positive influence on
customer behavioural intention (BI) to adopt an express delivery service for last-mile delivery.

Hypothesis 2 Performance expectancy in delivery reliability (PEDR) has a positive influence on
customer behavioural intention (BI) to adopt an express delivery service for last-mile delivery.

3.2. Effort expectancy

The independent variable effort expectancy (EE) is the degree of ease associated with customers’ use
of an express delivery service in last-mile delivery for online purchases (Venkatesh, Thong, and Xu

Figure 1. Research model (UTAUT2-based (Venkatesh, Thong, and Xu 2012)).
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2012). The degree of ease for customers would increase if the essential core service could made to
cater to the needs or convenience of different people. For example, if different delivery options are
offered, customers could choose the one that suits them best and put less effort in receiving their
parcels, e.g. shorter occupied time.

In past studies on the last-mile delivery service, the impact of EE on BI has been validated with
different outcomes, i.e. either positive (Xiang and Wu 2018; Zhou et al. 2020) or no significant
impact (Lee, Sung, and Jeon 2019; Kapser and Abdelrahman 2020; Zhao and Bacao 2020). In
order to prove the case in our problem, the hypothesis is formulated as follows:

Hypothesis 3 Effort expectancy (EE) has a positive influence on customer behavioural intention
(BI) to adopt an express delivery service for last-mile delivery.

3.3. Facilitating conditions

The independent variable facilitating conditions (FC) refers to customers’ perceptions of the
resources and support available to use an express delivery service for last-mile delivery (Venkatesh,
Thong, and Xu 2012). This variable would increase when the amount and variety of additional
resources or support provided to customers are high before, in or after the core service. Such
resources and support, for instances, could be the text messages sent to customers for delivery
updates, the return, exchange and refund services for the unwanted items that customers receive,
or the multiple delivery charge schemes which map different delivery options for customers to com-
pare and select, etc.

Similarly to the above-mentioned factors, the effect of FC on BI has also been validated with
either positive (Kapser and Abdelrahman 2020; Zhou et al. 2020) or no significant impact (Lee,
Sung, and Jeon 2019). To test the effect of FC in our context, the following hypothesis is proposed:

Hypothesis 4 Facilitating conditions (FC) have a positive influence on customer behavioural inten-
tion (BI) to adopt an express delivery service for last-mile delivery.

4. Methodology

A five-year longitudinal survey was undertaken in the UK from 2015 to 2019, using a questionnaire
designed to verify the proposed UTAUT2-based research model. The questionnaire had some
minor revisions in earlier years ( 2015–2016), i.e. some measurement items were removed or
rephrased (the meaning remains unchanged) due to their weak relevance or misunderstanding
by respondents. We only introduce the final and stable version of the questionnaire as follows
and all the analyses in this paper are based on it. All the questionnaires were answered on a one-
to-one and face-to-face basis on papers or tablets by the respondents who were targeted randomly
by us at different UK national events over the years. The respondents were from all over the
country. The collected responses were then coded to store in spreadsheets.

4.1. Questionnaire design

In our questionnaire, the measurement items designed for the five constructs, PEDS, PEDR, EE, FC
and BI, are adapted from the validated measurements in previous research relevant to the express
delivery service, as shown in Table 2. All measurement items except BI1 are scored on the five-point
Likert scale, ranging from 1 = ‘strongly disagree’ to 5 = ‘strongly agree’. BI, as the dependent vari-
able, is a dichotomous variable coded as 0 = ‘no’ and 1=‘yes’. The descriptive statistics, i.e. mean,
standard deviation and relative frequency of the constructs can be found from Table 3.
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4.2. Demographics of respondents

Table 4 lists the different UK national events during which our questionnaire was answered, and
Table 5 shows the demographic characteristics of the respondents. In total, 3964 responses to
the questionnaire were collected over the 5 years.

5. Results

In this section, the reliability, validity, multicollinearity and nonparametric tests of the research
model with measurement items are verified and the hypotheses are tested. The IBM SPSS Statistics
version 26 was used as the analysis software to examine the data.

Table 2. Measurement items.

Constructs Measurement items Sources

Performance expectancy in
delivery speed (PEDS)

PEDS1: I would wait fewer than 3 days for free
delivery of non-food items under £50.

Huang, Shen, and Liang (2019); Sorkun,
Hüseyinoğlu, and Börühan (2020)

PEDS2: I would wait fewer than 3 days for free
delivery of non-food items over £50.

Performance expectancy in
delivery reliability (PEDR)

PEDR1: I would like delivery companies to
provide an accurate estimate of the delivery
period.

Vakulenko et al. (2019); Saha, Zhuang, and Li
(2020); Sorkun, Hüseyinoğlu, and Börühan
(2020)

PEDR2: My address is very accessible for
delivery companies.

Effort expectancy (EE) EE1: I prefer to choose a day near the weekend
for free delivery.

Sorkun, Hüseyinoğlu, and Börühan (2020)

EE2: I have requested same-day delivery within
the last four weeks.

Facilitating conditions (FC) FC1: I like delivery companies to text delivery
advice.

Choi, Chung, and Young (2019); Huang, Shen,
and Liang (2019);

FC2: Ease of returning goods is an important
factor in my online purchase decision.

Vakulenko et al. (2019); Xu and Jackson
(2019); Saha, Zhuang, and Li (2020);

FC3: Delivery cost is an important factor in my
online purchase decision.

Sorkun, Hüseyinoğlu, and Börühan (2020)

Behavioural intention (BI) BI1: I am willing to adopt an express delivery
service for last-mile delivery while shopping
online.

Saha, Zhuang, and Li (2020)

Table 3. Descriptive statistics of constructs.

Constructs Mean Std. deviation Values Relative frequency

PEDS 3.214 1.038 [1, 2) 0.098
[2, 3) 0.179
[3, 4) 0.401
[4, 5) 0.268
5 0.054

PEDR 4.468 0.586 [2, 3) 0.048
[3, 4) 0.106
[4, 5) 0.792
5 0.054

EE 3.319 0.862 [1, 2) 0.071
[2, 3) 0.187
[3, 4) 0.497
[4, 5) 0.223
5 0.002

FC 4.174 0.481 [1, 2) 0.001
[2, 3) 0.016
[3, 4) 0.240
[4, 5) 0.689
5 0.054

BI 0.920 0.276 0 0.083
1 0.917
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5.1. Reliability and validity analyses

In order to analyse the reliability of the measurement items designed in the questionnaire for
the research model, Cronbach’s Alpha (Cronbach 1951) is calculated for each construct, as
shown in Table 6. Of the constructs, PEDS, EE and FC have high (0.7 , alpha , 0.9) to mod-
erate (0.5 , alpha , 0.7) levels of reliability, while PEDR shows a comparatively low (alpha
, 0.5) reliability (Hinton, McMurray, and Brownlow 2014). BI has no Cronbach’s Alpha
value because it has only one measurement item. It is worth noting that each of the constructs
PEDS, PEDR, EE and FC has only two to three measurement items, thus leading to relatively
low Cronbach’s Alpha values. However, the low alpha values do not necessarily indicate unsa-
tisfactory construct, as slightly increasing the number of measurement items could lead to higher

Table 4. Five-year samples (N=3964).

Year Responses UK national events for conducting surveys

2015 636 Timed Delivery, The Last Mile Question, E-Retail NEC, E-Retail Mantra WTG
2016 219 IntraLogisteX, MultiModal
2017 748 MultiModal
2018 1009 IntraLogisteX, Kempton Park LSA, MultiModal
2019 1352 IntraLogisteX, Kempton Park LSA, MultiModal

Table 5. Demographics of respondents.

Variables Options Proportion (%)

Gender Male 76
Female 24

Living area City or town centre 27
Urban but not central 26
Suburb 27
Rural 19
Very rural/remote 1

Industry Road 22
Courier delivery 15
Air/air freight 11
Rail 5
Water 6
Warehousing 22
Bonded/chilled 5
Other 14

Working hours Daytime 85
Night 1
Both/mixed shifts 14

Perceived importance of Internet Very important 82
Important 15
Neither important nor unimportant 2
Unimportant 1

Typical online purchases DVDs, CDs, Blu-ray discs, or other digital media products 12
Books or other paper media products 14
Groceries 9
Electronic products 20
Household goods other than food 11
Clothing 21
Cosmetics 5
Toys/children’s goods 5
Other 3

Days of the week shop online Weekdays 62
Weekend 38

Time of day shop online Early morning (between 5:00 and 8:00) 4
Daytime/office hours 15
Early evening (between 17:00 and 20:00) 40
Night (between 20:00 and midnight) 40
Early hours (after midnight) 1
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alpha values (Taber 2018). Schmitt (1996) has also suggested that there is no general level where
alpha becomes acceptable, but rather that the constructs with low alpha values can still prove
useful in some cases. Thus, in this paper, we accept the alpha values as shown in Table 6.

In addition, exploratory factor analysis (EFA) is conducted to evaluate the construct validity of
the questionnaire. According to the rotated component matrix from EFA (see Table 7), four com-
ponents can be extracted from the questionnaire. For instance, measurement items PEDS1 and
PEDS2 should be grouped into the same component, i.e. component 1, as the corresponding factor
loadings are 0.867 and 0.882 (> 0.5 with significance). Similarly, FC1, FC2 and FC3 should be
grouped into component 2, as the corresponding factor loadings are 0.634, 0.671 and 0.795; EE1
and EE2 should be grouped together, depending on the factor loadings 0.907 and 0.709; and
finally PEDR1 and PEDR2 should be grouped, owing to the factor loadings 0.772 and 0.678. It
can be seen that the number of extracted components, as well as the measurement items under
each one, are completely aligned with the proposed constructs. Moreover, the eigenvalues of the
four components are larger than 1 and the cumulative total variance explained is 68.2%. These ver-
ify the validity of the proposed model and questionnaire.

5.2. Multicollinearity diagnostics

The collinearity diagnostics is conducted for the constructs PEDS, PEDR, EE and FC. The statistics
results are shown in Table 8. Since each construct’s tolerance is larger than 0.1 and variance
inflation factor (VIF) is less than 10, they indicate that there does not exist multicollinearity
among the constructs. It assures that each construct in the model is statistically unique.

Table 7. Rotated component matrix from EFA.

Items Component 1 Component 2 Component 3 Component 4

PEDS2 0.882 0.086 0.072 0.010
PEDS1 0.867 0.059 −0.029 0.075
FC3 −0.110 0.795 0.155 −0.148
FC2 0.241 0.671 0.010 0.119
FC1 0.041 0.634 −0.203 0.291
EE1 −0.084 0.031 0.907 0.165
EE2 0.532 −0.049 0.709 −0.324
PEDR1 0.051 0.160 −0.050 0.772
PEDR2 −0.002 −0.009 0.071 0.678

Note: Extraction method: principal component analysis.Rotation method: varimax with Kaiser normalisation.

Table 6. Reliability analysis.

Constructs Cronbach’s alpha

PEDS 0.748
PEDR 0.150
EE 0.610
FC 0.509
BI –

Table 8. Collinearity statistics.

Constructs Tolerance VIF

PEDS 0.907 1.103
PEDR 0.935 1.069
EE 0.926 1.079
FC 0.936 1.069
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5.3. Nonparametric tests

We did a five-year longitudinal survey from 2015 to 2019 in the UK. Although we test the hypoth-
eses based on the five-year data as a whole, we can also take a closer look at whether there are sig-
nificant differences in each construct year by year. Due to the non-normality of each construct in all
years, the nonparametric tests are carried out to check the differences.

The K-independent-samples nonparametric tests, regarding each year’s data as a group, are
performed for all the constructs. The results show statistically significant difference between
the five years as the asymptotic p<.05. It triggers further two-by-two comparisons. The two-inde-
pendent-samples nonparametric tests, more specifically the Mann–Whitney U tests are con-
ducted for any two years among 2015 and 2019. The asymptotic p values of the five constructs
can be found from Tables 9–13, respectively. The p<.05 (in bold) indicates that the difference
between the two years is statistically significant, while p>.05 implies that the difference is insignifi-
cant. It can be seen that EE has less significant difference between years than the other four
constructs.

Table 9. Asymptotic p values of nonparametric tests (two independent samples) for PEDS.

Year 2015 2016 2017 2018 2019

2015 0.438 0.000 0.002 0.000
2016 0.045 0.237 0.013
2017 0.193 0.519
2018 0.028

Table 10. Asymptotic p values of nonparametric tests (two independent samples) for PEDR.

Year 2015 2016 2017 2018 2019

2015 .016 .000 .000 .000
2016 .222 .586 .076
2017 .298 .307
2018 .003

Table 11. Asymptotic p values of nonparametric tests (two independent samples) for EE.

Year 2015 2016 2017 2018 2019

2015 .628 .001 .081 .000
2016 .114 .636 .046
2017 .062 .656
2018 .008

Table 12. Asymptotic p values of nonparametric tests (two independent samples) for FC.

Year 2015 2016 2017 2018 2019

2015 .000 .000 .000 .000
2016 .648 .424 .357
2017 .027 .005
2018 .988

Table 13. Asymptotic p values of nonparametric tests (two independent samples) for BI.

Year 2015 2016 2017 2018 2019

2015 .010 .669 .715 .031
2016 .020 .013 .228
2017 .925 .071
2018 .036
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5.4. Hypothesis testing

Binary logistic regression is adopted to test the proposed Hypotheses 1–4. First, the overall test of
the model takes place via the omnibus tests of model coefficients. It confirms that the research
model is statistically significant because p<.001. Then, the regression output shows that the overall
percentage of cases that are correctly classified by the model is 91.7%. Since the pseudo-R2 values
obtained from logistic regression are not equivalent to R2, it is suggested to use them with extreme
caution (Baguley 2012). Thus we omit the analysis of pseudo-R2 here.

The hypothesis testing results are shown in Table 14. It can be concluded that PEDR positively
affects BI (b = 0.204, p , .05 ), therefore Hypothesis 2 is supported. Exp(b), which represents the
odds ratio for PEDR, implies that, keeping all other independent variables constant, for every unit
increase in PEDR, the probability of a customer’s express delivery service adoption increases by
22.7%. What is beyond our expectation is that the relationships between PEDS and BI, as well as
EE and BI, are statistically insignificant (p>.05 ), leading to Hypotheses 1 and 3 being unsupported.
In terms of FC, it has a negative influence on BI rather than a positive one (b = −0.474, p , .001 ),
thus making Hypothesis 4 unsupported. The exp(b) value reveals that for every unit increase in FC,
the probability of a customer’s express delivery service adoption decreases by 37.7%, keeping all
other independent variables constant. The results of the hypothesis testing are correspondingly
illustrated in the research model, as Figure 2 displays.

6. Discussion

This section further discusses the results of the hypothesis testing and the possible reasons behind.
The delivery speed and reliability are, for the first time, defined in our paper as separate constructs
(i.e. PEDS and PEDR), suggesting that the performance expectancy of the express delivery service
should be seen as two different focuses in the UTAUT2-based model. The different results for
Hypotheses 1 and 2 exactly justify the necessity of these new definitions. The insignificant influence
of PEDS on BI is contrary to our intuition, while PEDR is proven to have a positive impact on BI.
This reflects the notion that customers who shop online regard the performance of delivery
reliability, rather than delivery speed, as an important factor when they decide whether to use an
express delivery service.

With respect to the delivery speed, some year-on-year trends can be inferred from the five-year
longitudinal survey, as Figure 3 shows. Over the past five years, more and more customers have
preferred fast delivery, especially for high-value goods. Despite this trend, it does not affect the cus-
tomer decision on the adoption of an express delivery service. On this basis, the Kano model (Kano
1984; Sauerwein et al. 1996) can be used to explain the phenomenon. PEDS could be considered as
an attractive requirement as the Kano model classifies – it does not cause dissatisfaction or change
in customer BI if not met (i.e. slow delivery), but provides great satisfaction when entirely fulfilled
(i.e. fast delivery).

When looking at delivery reliability, a better performance of receiving the purchased goods ‘at
the right time, at the right place’ essentially makes customers more willing to choose the express
delivery service. PEDR could be seen as an one-dimensional requirement in the Kano model, as
customer BI is proportional to the fulfilment level in PEDR; i.e. the higher the delivery reliability,
the higher the customer BI, and vice versa. We see the same emphasis on the 2 key factors of ‘at the

Table 14. Hypothesis testing.

Hypothesis Path β S.E. p exp(b) Remarks

Hypothesis 1 PEDS � BI 0.014 0.059 .805 1.015 Unsupported
Hypothesis 2 PEDR � BI 0.204 0.096 .034 1.227 Supported
Hypothesis 3 EE � BI −0.132 0.073 .072 0.877 Unsupported
Hypothesis 4 FC � BI −0.474 0.134 .000 0.623 Unsupported
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right time, at the right place’ in the interviews with 24 LML service providers (conducted as part of
the longitudinal survey) when it comes to delivery reliability, which is a strong support of evidence
from the other party involved in express delivery.

Figure 2. Research model results.

Figure 3. Customer willingness to wait for delivery for fewer than 3 days.
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From the validation of Hypothesis 3, we find that no matter whether the ease of customers using
an express delivery service increases or not, it does not impact the service adoption. This aligns with
the insignificant results from a large number of related works on other last-mile delivery services
(Lee, Sung, and Jeon 2019; Kapser and Abdelrahman 2020; Zhao and Bacao 2020). Although online
shopping platforms may provide a variety of delivery options for customers to choose from, e.g.
same-day delivery, 1-day delivery, weekend delivery, etc., this will not dictate customers’ choice
of express delivery service.

The testing of Hypothesis 4 yields the result that customers’ perceptions of the resources and
support have an influence on whether they use an express delivery service; however, it is a negative
one. It deviates from either the positive (Kapser and Abdelrahman 2020; Zhou et al. 2020) or
insignificant results (Lee, Sung, and Jeon 2019) obtained from previous studies. This may be
because the support and information given or updated by online shopping and last-mile delivery
platforms, like text messages for delivery tracking, return services or separate delivery fees, are
not necessarily better because there are more of them or they are more diverse. Customers appreci-
ate high-quality additional support. Currently however, it is often of unstable quality due to insuffi-
cient coordination, such as imprecise estimated time windows of arrival, hidden complexities in
return procedures or inconsistencies between the delivery fees and the promised services they cor-
respond to. This leads to customers being reluctant to select an express delivery service with a lot of
potential uncertainties in additional support, and means they are more likely to go for a more con-
servative basic service with stable quality. This reflects customers’ desire for quality rather than
fancy service.

7. Implications and conclusions

This section looks into theoretical and managerial implications, and draws conclusions from the
paper.

7.1. Theoretical implications

The different influences of delivery speed and reliability on customers’ intention to adopt an express
delivery service argue for the need to distinguish between them while evaluating the delivery per-
formance. Future studies could identify more comprehensive segmentations of delivery perform-
ance, namely, more differentiated independent constructs to present the delivery performance of
express services (Allen et al. 2018; Mangiaracina et al. 2019; Ignat and Chankov 2020; Premkumar,
Gopinath, and Mateen 2020) or other last-mile delivery scenarios (Boysen, Fedtke, and Schwerdfe-
ger 2020; Cai and Lo 2020). When taking a closer look at the construct delivery reliability, in
addition to the measurement items of timeliness and correctness of shipping location covered in
this paper, future studies could consider more factors in questionnaires, such as intactness and cor-
rectness of product, etc.

Since we developed the conceptual model based on UTAUT2 and the original UTAUT2 exam-
ined mediating and moderating effects, future studies could also investigate any factors that mediate
or moderate the relationships between various delivery performance indicators and customers’
intentions.

The five-year longitudinal survey not only allowed us to obtain more reliable results globally, but
could also allow future studies to observe year-to-year trends. In particular, fast-changing data and
interesting results could be expected from different countries in COVID-19 and post-COVID-19
phases, to reposition focuses on delivery criteria that influence the customer’s intention (Liu
et al. 2020).
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7.2. Managerial implications

The key findings from the hypothesis testing are not so compatible with the intuition or experience
of practitioners (often LML service providers), so they could reshape new guidance on strategies.
Unexpectedly, the delivery reliability influences customers’ intention to adopt express delivery in
a positive way, while the delivery speed does not contribute at all. In this case, in order to achieve
higher customer loyalty, practitioners should put more effort into improving delivery reliability, i.e.
delivering ‘at the right time, at the right place’, rather than as fast as they can.

In addition, the facilitating conditions have a negative influence on customers’ intention, while
the effort expectancy has no significant impact. The former reveals the need for practitioners to pro-
vide only a few but high-quality additional support services. If the service quality cannot be guar-
anteed, it is better not to launch the services as a gimmick, otherwise this could be counter-
productive and cause customers to stop using the express delivery itself. Similarly, since offering
various options to increase the ease of use for customers makes no difference to behaviour inten-
tion, the emphasis originally placed on this could be reallocated to other aspects.

7.3. Conclusions

We examined the determinants of customers’ usage of an express delivery service for last-mile
delivery in this paper. A new conceptual research model with hypothetical effects was built based
on UTAUT2. In the model, the delivery speed and delivery reliability indicators were set as two sep-
arate constructs for the first time, for the purpose of exploring their potentially different effects.
After testing the hypotheses with a longitudinal survey lasting for five years in the UK, we obtained
the following valid conclusions with respect to the effects: (i) performance expectancy in delivery
reliability has a positive impact on customers’ behaviour intention to adopt an express delivery ser-
vice, while performance expectancy in delivery speed does not show a significant impact; (ii) effort
expectancy has no significant impact on customers’ behaviour intention, however, facilitating con-
ditions show a negative influence. These statistical findings, to some extent, break the inherently
presumed relationships and could trigger a new insight into promoting online shoppers’ choice
of express delivery service.
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