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Abstract

Background:

Purpose:

Method:

Conclusion:

The strong growth of e-commerce and the connected last mile delivery problems
as well as the increasing customer demands have driven forward delivery
innovations in the past years. One of them, parcel locker networks, were
developed and have been growing for several years. However, customers still
seem to prefer the traditional home delivery, which is highly inefficient for last
mile delivery actors. Thereby, it has to be evaluated whether customers are
satisfied with the parcel locker technology and which factors determine the
satisfaction.

This study aims at evaluating the factors influencing customer satisfaction in
regard to parcel lockers. Therefore, relevant constructs about satisfaction and
acceptance models in the last mile context were derived from the literature.

In order to accomplish our purpose, a quantitative study was conducted using a
questionnaire among end customers in Austria and Germany. The proposed
framework and hypotheses were analysed by using structural equation modelling.
Furthermore, a multigroup analysis was conducted to identify differences
between sociodemographic categories.

The results show that perceived ease of use, perceived quality and convenience
perception all have an influence on customer satisfaction in Germany and Austria.
However, the direct influence of perceived ease of use and convenience
perception cannot be confirmed, both constructs are entirely mediated by
perceived quality. Furthermore, the multigroup analysis determined significant
differences in the gender category for the path between perceived ease of use and
convenience perception, in the living area category for the relationship between
convenience perception and perceived quality and in the age category for
perceived quality and customer satisfaction.
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1. Introduction

The first chapter introduces the current state of last mile delivery and the last mile
problems, as well as the effect of customer satisfaction on it. The background starts with
a description of the rise of e-commerce and the changes that it triggered in last mile
delivery. Furthermore, it continues with urgent last mile problems and how new delivery
concepts, especially parcel lockers, can influence customer satisfaction in relation to that.
Based on that, the research problem and purpose are described considering the current

state of the literature.

1.1. Background

In the last decade, the global rise of e-commerce has had a significant impact on many
business processes (Vakulenko et al., 2018). In particular, it has driven the creation of
new business models, especially in the industries of retail and logistics (Vakulenko et al.,
2019). In 2021, retail e-commerce revenues accounted for $4.9 trillion worldwide. With
a rising trend, forecasts predict this number to grow by approximately 50% by 2025
(Chevalier, 2022). Within the supply chain, one of the most affected processes by this
event is the last mile delivery. Olsson et al. (2019) describe the last mile delivery as the
last segment “of the supply chain from the last distribution centre to the recipient’s
preferred destination point” (Olsson et al., 2019, p. 1). Therefore, this process requires
detailed planning to ensure timely and cost-efficient delivery to the end consumer.
Consequently, the rising number of e-customers and hence, parcels, leads to an increased
focus on the last mile delivery process since it is characterised by high costs and a number
of challenges (Felch et al., 2019). The last mile delivery expenses take up a large part of
the transportation costs. In fact, Patowary et al. (2021) claim it is “the most cost-intensive
part of the entire supply chain” (Patowary et al., 2021, p. 2). According to several authors,
the numbers vary and can account for up to 30-75% of the total distribution expenses
(Felch et al., 2019; Patowary et al., 2021; Xueqin Wang et al., 2020). Another challenge
faced by logistics service providers are the growing service demands on the part of
customers. With increasing competition in the market, consumers expect improved

service quality, faster deliveries and lower costs (Behnke, 2019; Patowary et al., 2021).
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However, as customer satisfaction accounts for a significant factor in business practices,
logistics service providers are constantly searching for new solutions to fulfil consumers’
expectations (Li et al., 2021). Furthermore, the growing number of customers increases
the routing complexities due to geographical disparities. Considering rural and urban
areas as well as longer travelling distances and traffic, logistics service providers are
challenged to develop cost- and time-efficient delivery routes (Boyer et al., 2009; Felch
et al., 2019). What is more, the high delivery failure rate results from many failed first-
time deliveries due to the customers not being at home at the time of the delivery.
Consequently, the last mile delivery actors are faced with additional costs because of
rerouting, time loss and deliveries to alternative delivery places (Behnke, 2019). Apart
from economic and societal factors, last mile delivery also affects environmental aspects.
Delivering to every customer individually causes emissions, which are exacerbated by a
high rate of failed first-time deliveries. As logistics providers and customers need to
create additional travelling effort to deliver or collect the parcel, the negative impact on

the environment is increased (Song et al., 2009).

The aforementioned issues of the last mile delivery underline the inefficiency of the
traditional home delivery. They highlight the fact, that in order to overcome the challenge
of rising parcel quantities while at the same time meeting customer demands and reducing
the environmental impact and overall cost, the last mile delivery process is in need of
sustainable solutions for the future. As a result, the challenges have given rise to the
development of alternative delivery places (Asdecker, 2021). During the last decade,
many different concepts have been introduced. Self-collection services enable the
customer to define the time and place of the parcel collection. They include solutions such
as parcel lockers, reception boxes, click and collect options as well as pick-up
opportunities at stores (Asdecker, 2021; Felch et al., 2019). More innovative solutions
represent trunk delivery, where the customer’s car trunk serves as a delivery place and
controlled access systems, which enable the logistics service provider to access the
customer’s premises Via smart home applications (Felch et al., 2019). Self-collection
delivery services, in particular parcel lockers, have been increasing in popularity due to

many advantages for both businesses and customers. Apart from a reduced environmental
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impact due to fewer car rides, logistics service providers benefit from time and cost
savings, whereas consumers are granted more flexibility regarding the pick-up time which
they can adapt to their own schedule (Xuegin Wang et al., 2020).

Li et al. (2021) highlight the importance of customer satisfaction when conducting last
mile deliveries. As the last mile delivery is often the only direct link in facing the
customer, the delivery performance and efficiency have a significant impact on customer
satisfaction, which in turn is of high importance to logistics companies to stay competitive
in the market. Therefore, businesses need to regard those factors when designing the last

mile delivery process in order to maximise their profits (Li et al., 2021).

1.2. Research Problem

While there are previous studies discussing the last mile problem and new last mile
delivery concepts, several authors imply in their papers, that research with a more
customer-centric focus is necessary (Behnke, 2019; Li et al., 2021; Xuping Wang et al.,
2014). Behnke (2019) discusses the recent trends in last mile delivery with the
corresponding strengths and weaknesses. One of the findings includes that logistic service
providers should aim at reducing costs and transport emissions on the last mile while
maintaining or even increasing customer satisfaction (Behnke, 2019). Corresponding
with that, Xuping Wang et al. (2014) researched the selection of last mile delivery modes
for e-commerce and concludes that more quantitative research is necessary as
“[c]ustomers’ satisfaction varies with each individual and this should be taken into
consideration in the near future” (Xuping Wang et al., 2014, p. 10). Continuously, Li et
al. (2021) also recognise the importance of analysing customer satisfaction and customer

choice behaviour in regards to the last mile delivery modes.

Speaking specifically about self-collection pick-up services, only scarce research exists
about the customers’ perspective on these options (Xuegin Wang et al., 2020). J.-J. Xu
and Hong (2013) analysed the factors that have an impact on customers’ decision-making
process for choosing pick-up services instead of home delivery. They identified, that

personal characteristics such as age or gender play an important role in customers’



willingness to use pick-up services (J. Xu & Hong, 2013). Furthermore, Yuen etal. (2018)
state that there are few studies exploring customer behaviour in regard to the selection or
adoption of the different last mile delivery modes. Hence, they aimed at identifying the
customers’ intentions to use self-collection services (Yuen et al., 2018). However,
willingness decisions and customer intentions to use a service are part of consumers’ pre-
purchase behaviour (J. Xu & Hong, 2013; Yuen et al., 2018). Even though there is a
relationship between those two factors and customer satisfaction (Zhou et al., 2020), the
latter portrays rather the customer’s perceived experience of the usage post-purchase. The
customer’s intention to use or re-Use a service is often based on previous experience and
satisfaction. However, a previous experience with the good or service is not necessarily
needed in order to be willing to use it. Therefore, the factors influencing intentions and
willingness might differ significantly from the ones influencing customer satisfaction (J.
Xu & Hong, 2013; Yuen et al., 2018; Zhou et al., 2020).

Parcel lockers are one of many self-collection approaches that enable the customers to
collect their parcels themselves from publicly located packing stations (Asdecker, 2021).
First introduced in 2001 as a pilot project by DHL in Germany, it has been gaining
popularity with logistics firms and customers due to more flexibility and cost savings.
Thus, the parcel locker network has been growing globally ever since (Behnke, 2019).
However, some authors claim that despite a relatively dense parcel locker network in
Europe, many customers still prefer and rely on home delivery as the last mile delivery
option. This results in the lockers not being used as frequently as originally intended
(Asdecker, 2021; Morganti, Seidel, et al., 2014). Therefore, a part of this study focuses

on researching whether customers are satisfied with the provided parcel locker service.

Morganti, Dablanc, et al. (2014) claim that the parcel locker network “will evolve into a
more structured distribution channel, affecting urban logistics practices and enhancing
competitiveness” (Morganti, Dablanc, et al., 2014, p. 24). Considering that, it is important
to determine the factors influencing customer satisfaction. Several researchers claim that
if logistic service providers are aware of those factors while developing their parcel locker
network, satisfaction among their customers increases, leading to enhanced customer

loyalty (Cho et al., 2021; Dalin-Kaptzan, 2021; Kotler & Armstrong, 2017). Thereby, the
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parcel locker network can further grow which will make urban logistics practices easier
and based on that firms can possibly gain a competitive advantage (Morganti, Dablanc,
etal., 2014).

Continuously, Vakulenko et al. (2018) identified, that customer value regarding parcel
lockers has not gained enough attention in the literature yet. However, quantitative
research about customer perspectives is limited to a few papers with narrow geographic
scopes or only specific industries considered (Mangiaracina et al., 2019). One of those
studies was conducted by P.-L. Lai et al. (2021) who aimed at determining factors of
customer satisfaction regarding parcel lockers. However, the authors state that they
applied the SERVQUAL and LSQ models and thus their findings were derived from a
limited lens. Moreover, they suggest the application of further models to extend their
research and investigate the topic of customer satisfaction in regard to parcel lockers from
different angles (P.-L. Lai et al., 2021). Additionally, Xuping Wang et al. (2014) put
emphasis on customer satisfaction and found that parcel lockers, as a part of the term

reception boxes, need more quantitative research in regards to customer satisfaction.

Considering the above-mentioned arguments, it is necessary to further examine customer
satisfaction in regard to parcel lockers to contribute to the existing literature in this
research field.

1.3. Purpose

Based on the described problem and the corresponding research gap, it is necessary to
research the different factors influencing customer satisfaction to help firms consider the

customer perspective about parcel lockers.

Our research will focus on business-to-consumer (B2C) since parcel lockers are typically
used by end consumers (Zhou et al., 2020). Furthermore, given the scope of the study,
the quantitative research is conducted with participants from Germany and Austria. This
has been decided given the fact that those countries have one of the densest parcel locker
networks worldwide (Behnke, 2019; Morganti, Seidel, et al., 2014).



Considering all of the previously described factors, the purpose of this paper is as follows:
Evaluate customer satisfaction regarding parcel lockers.

To clarify our purpose, the following research questions were formulated:

RQ1: What are the factors influencing customer satisfaction in regard to parcel lockers?

RQ2: How do the factors influencing customer satisfaction differ among

sociodemographic characteristics?

We thereby aim at giving practical implications to last mile delivery firms who operate
parcel lockers, regarding their customers’ needs to enhance satisfaction. Considering the
outcome of our study while developing parcel locker networks may help firms to improve
their customers’ satisfaction significantly. Thus, loyalty will be increased and firms can
expand their market share. Additionally, our study also aims to enrich previously existing

literature about parcel lockers.



2. Frame of Reference

This chapter aims at providing a theoretical background for our research topic. Firstly,
existing literature on last mile delivery including trends, challenges and the last mile
typology is reviewed. Secondly, an emphasis is put specifically on parcel lockers. It is
followed by a discussion of customer satisfaction and a description of the constructs
perceived quality, perceived ease of use and convenience perception, which are related
to a parcel locker context. Finally, the development of our hypotheses is explained and

the proposed parcel locker satisfaction model is displayed.

2.1. Last Mile Delivery

Last mile delivery represents the “last stretch of a business-to-consumer (B2C) parcel
delivery service. It takes place from the order penetration point to the final consignee’s
preferred destination point” (Lim et al., 2018, p. 310). It constitutes a direct link between
the company and the end-consumer and a highly complex process in terms of logistics
activities (Mangiaracina et al., 2019). What is more, it represents one of the most
important parts of the supply chain and is a significant element of order fulfilment (He et
al., 2020). In the past years, the last mile delivery process has been increasingly affected
by emerging global trends and challenges, that influence an efficient process operation
(Behnke, 2019). According to Li et al. (2021), growth of population, urbanisation, the rise
of e-commerce, shifts in consumer behaviour, innovation as well as advancements in
technology have all shaped and contributed to the quick growth of last mile delivery. With
increasing parcel volumes, planning and performing an efficient last mile delivery has
become quite challenging (He et al., 2020). Additionally, issues such as failed deliveries
(Song et al., 2009), constantly rising customer expectations (Vakulenko et al., 2019),
increasing environmental impact (Ignat & Chankov, 2020), and growing travelling
distances (Ewedairo et al., 2018) further increase the complexity of the last mile delivery.
Thus, many researchers regard it as one of the least efficient (Mangiaracina et al., 2019)
and most cost-intensive segments of the supply chain (Vakulenko et al., 2019). The

following sub-chapters will therefore discuss these topics in more detail.



2.1.1.Trends

One of the main drivers influencing the development of the last mile delivery is the rapid
growth of business to consumer (B2C) e-commerce. The number of delivered parcels has
been increasing substantially in the last years. Moreover, it is predicted that the numbers
will continue to increase linearly, which is mainly due to the colossal growth in online
orders (Behnke, 2019). As a result of the constant increase of the sector, many businesses
and independent actors see an opportunity to enter the market. Hence, entailing the parcel
distribution sector to become highly competitive. The fierce competition and increasing
customer demands influence the delivery service price, which often fails to reflect the
actual cost of delivery (Allen et al., 2018). Consequently, companies are often
unsuccessful to cover the delivery costs (He et al., 2020). In fact, many businesses
struggle to remain profitable in the market because of the mismatch between the actual
delivery service costs and what the customers are willing to pay. According to Allen et
al. (2018), home deliveries are 5 to 23 times more expensive to companies than purchases
in physical stores. Nonetheless, regarding the trend of rising online purchases as well as
next-day deliveries, retailers continue to offer cheaper and faster delivery services. Even
though they enter the risk of missing cost coverage and compensation, they still provide
the services with the goal of curbing further online sales and staying competitive in the
market (Allen et al., 2018). Moreover, many retailers do not state the actual price for the
delivery service but instead already integrate additional delivery costs into the final
product price. However, this might mislead the end consumer into believing the delivery
would be free of charge while also receiving a false perception of the actual delivery cost.
With the increasing amount of free delivery offers, customers’ demand for cheaper and
faster deliveries such as next-day or even same-day deliveries will continue to grow
(Allen et al., 2018; Patowary et al., 2021).

Additionally, in order to improve service performance and competitiveness logistics
service providers are continuously exploring new last mile delivery innovations
(Vakulenko et al., 2019). Those solutions include self-collection services, delivery by
drones or automatic vehicles, crowdsourcing logistics or trunk delivery (Mangiaracina et

al., 2019). The implementation of these innovative solutions is linked to high investments
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in terms of cost and time, however, their success remains uncertain due to lacking studies
and their newness to the market. Therefore, when adopting those technological

innovations firms are faced with high risk and uncertainty (Vakulenko et al., 2019).

2.1.2.Challenges

As stated, end consumers’ expectations of improved service and quality levels are
constantly rising. Besides the demand for receiving fast and especially timely deliveries,
customers also expect more flexibility and customisation in terms of time and place of
delivery (Mangiaracina et al., 2019; Patowary et al., 2021). In particular, more options
and practicality regarding time windows and parcel collection services are requested
(Patowary et al., 2021). Moreover, the availability of sufficient delivery information prior
to the purchase as well as order tracking significantly improves the quality of the offered
service for the customer (Nguyen et al., 2019). Those demands further increase logistics
costs, investment requirements and time pressure, however, the willingness to pay for
those extra services is relatively low (Behnke, 2019; Mangiaracina et al., 2019).
Nonetheless, as the last mile delivery is often the only direct link in facing the customer,
the delivery performance and efficiency have a significant impact on customer
satisfaction, which in turn is of high importance to logistics companies to stay competitive
in the market (Li et al., 2021). Customer satisfaction is closely linked to customer loyalty,
as Allen et al. (2018) claim that 45% of consumers would cease shopping at a retailer as
a result of a negative delivery experience. Furthermore, 66% of consumers would prefer
to shop at another retailer if they had more profitable delivery service options (Allen et
al., 2018). Nguyen et al. (2019) also mention that delivery services have a critical impact
on customer loyalty, which can be negatively influenced by delivery delays. Therefore,
as customers are sensitive to the length of delivery, the factor time has a direct influence
on customer satisfaction and repurchase decisions (Nguyen et al., 2019). According to a
study conducted by Xing et al. (2010), factors such as delivery punctuality with different
time slot options as well as the competence of quick and timely deliveries are highly
appreciated by the customer (Nguyen et al., 2019; Xing et al., 2010).



The further growth to be expected in e-customers in the coming years also increases the
routing complexity (Felch et al., 2019). In particular, logistics service providers have been
struggling with planning efficient delivery routes with regard to customer density and
delivery time windows. Firms strive to minimise the number of routes to save cost and
time while simultaneously maintaining short delivery time slots to keep the customers
satisfied. Thus, the longer the time window, the more time the consumer has to invest in
waiting for the delivery at home (Boyer et al., 2009). Furthermore, the general increase
in e-customers also implies a higher number of deliveries in different areas. Due to
geographical disparities, the different travelling distances between customers located in
various geographical areas pose challenges to logistics service providers (Boyer et al.,
2009). At the same time, another major global trend, urbanisation, which describes the
increasing tendency of people moving to urban areas, further influences route planning
(Boysen et al., 2021). Generally, a higher customer density requires shorter travelling
distances and facilitates efficient route planning (Boyer et al., 2009). Nonetheless, the
growing demand for last mile delivery causes a higher number of delivery vehicles in
cities which leads to traffic congestion, noise and CO2 emissions (Szymczyk &
Kadtubek, 2019). Furthermore, the growing population density in urban areas reduces the
number of available parking spaces (Ewedairo et al., 2018), which increases the difficulty
of fulfilling high customer expectations in terms of speed and punctuality. Moreover, the
lack of available parking spaces results in the requirement to park further from the final
delivery place which increases the travelling distance and time loss (Allen et al., 2018).
Additionally, traffic congestion decreases productivity and leads to uncertain travelling
times so logistics service providers struggle with meeting the time windows (J. Xu &
Hong, 2013). In contrast to that, delivery points located in rural areas are characterised
by greater travel distances, worse accessibility and inefficient routes. Therefore, last mile
actors have to plan cost-efficient routes while also taking varying requirements of
customers in different living areas into consideration (Boyer et al., 2009). Asdecker
(2021) describes it as “a trade-off between routing efficiency and consumer convenience”

(Asdecker, 2021, p. 1).
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Another challenge that characterises the last mile delivery is the high number of failed
first-time deliveries. Lifestyle changes such as more flexibility in working hours or the
increase in single-households challenge the determination of efficient delivery time
windows and result in a high failure rate (Song et al., 2009). Additionally, last mile
delivery actors have to bear additional costs and time loss due to relocation and alternative
attempts of delivery (Behnke, 2019). Behnke (2019) states that the failure rate varies
between 2% and 30%, depending on the country. In addition, failed deliveries influence
customer satisfaction negatively since the customer often has to pick up the delivery
personally from the logistics provider’s depot. What is more, failed first-time deliveries
also have a significant environmental impact due to emissions emerging from additional
travel routes from both, logistics providers and customers (Song et al., 2009). This issue
has led to the development of self-collection delivery services which are helpful to reduce
the problem of failed deliveries, while home delivery however still remains one of the
most preferred last mile delivery places (Yuen et al., 2018).

To conclude, the last mile delivery represents a bottleneck due to “the characteristics of
small pieces, large quantities, high frequency, the wide dispersion of recipients,
constrained delivery time window, and high delivery failure rates” (Li et al., 2021, p. 1).
However, it is important to highlight that it does not only affect economic but also
environmental and societal aspects. With the growing number of customers and
deliveries, many logistics providers have started to consider and implement alternative
delivery approaches to decrease the negative effects of the last mile delivery such as
pollution, air and noise emissions or traffic congestion and improve customer satisfaction
(Asdecker, 2021).

2.1.3. Typology of Last Mile Delivery

The increasing gravity of the aforementioned trends and challenges of the last mile
delivery has created a demand for more efficient and sustainable last mile solutions. In
particular, it has led to the development of various different alternative delivery places
(Felch et al., 2019). Considering the literature, the challenge of the last mile delivery has

sparked the interest of many researchers to study this problem area. Therefore, the
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typologies and subdivisions of the delivery concepts vary greatly. In our study, we use
Asdecker’s (2021) typology to portray the available options for places of delivery. As
displayed in Figure 1, Asdecker (2021) classifies the different delivery places into
consolidation points and recipients’ private spaces. The former involves self-collection
points such as lockers or stores, whereas the latter comprises the delivery to the
customer’s premises (Asdecker, 2021). Considering the consolidation points, click and
collect describes the process of placing the order online and personally picking it up at a
later point in time at the store (Gielens et al., 2021). Stationary pick-up locations are
defined as the self-collection of parcels at intended locations such as collaborating stores,
shops or post offices (Ignat & Chankov, 2020; Patowary et al., 2021). Lastly, parcel
lockers are grouped automated lockers placed in a public location for a later parcel
collection by the customer. Regarding the second grouping, the author mentions attended
home delivery (Asdecker, 2021). It describes the personal collection by the consumer on
his private premises (Felch et al., 2019). Trunk delivery belongs to the more innovative
concepts which are not widely used yet. By choosing this delivery place, couriers are
given access to the customer’s car trunk where they can leave the delivery. Furthermore,
reception boxes are private mailboxes located at the customer’s home that can only be
accessed by people being in possession of the respective key or code. Finally, home
access systems give couriers authorisation to enter the consumer’s premises to deliver the
parcel by using smart locking systems (Asdecker, 2021). Due to the wide variety of
alternative places of delivery, the study focuses only on analysing customer satisfaction
in relation to parcel lockers. This is mainly due to the fact that there exists already a quite
densely developed network of parcel lockers in Europe, especially in Germany, which is
not the case with the other delivery options. However, many customers still rely on and
choose home delivery as their preferred last mile delivery option resulting in parcel
lockers not being as frequently used (Asdecker, 2021). Hence, there is a need to research

whether the customers are satisfied with the service or if it still needs further development.
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Figure 1: Last Mile Typology according to Asdecker (2021)

2.2. Parcel Lockers

Parcel lockers are a form of self-collection. Yuen et al. (2018) describe this concept as
follows: “Self-collection delivery involves the provision of a network of service points
where operators pool and deliver their consignees’ parcels, and consignees pay, collect
or return their parcels” (Yuen et al., 2018, p. 1). During the last years, self-collection
concepts have experienced a high rise in popularity due to many benefits for both the last
mile actor and the customer. One of the most popular delivery place alternatives to home
delivery are parcel lockers, which are also known under several other terms such as
“parcel kiosks, locker boxes, automated lockers, self-service delivery lockers, and
intelligent lockers” (Vakulenko et al., 2018, p. 421). Asdecker (2021) describes parcel
lockers as a group of automated lockers that are located in a public place and can be used
as a self-collection point for deliveries. Logistics service providers can use the
compartments to deliver consumer parcels, where they will be stored securely until the
customers pick them up at a convenient time. After emplacing the delivery in the locker,
the consumers get a notification message with the information that the parcel is ready for
pick-up. Additionally, the customers receive a message containing the location of the
lockers, as well as the respective password or access code, which authorises them to
access the delivery. After entering the access key, the locker will open automatically and

the customers can collect their parcels (Xueqin Wang et al., 2019).
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Parcel lockers are characterised by many benefits for both the consumer and the last mile
delivery actor. First of all, this type of delivery reduces the delivery failure rate since the
first-time non-deliveries are usually related to traditional home deliveries (Yuen et al.,
2018). In addition, the courier can skip the unnecessary trips caused by customers who
are not at home and thus require alternative second delivery attempts (Behnke, 2019).
Consequently, that leads to improved order fulfilment as well as significant reductions in
terms of cost, time loss and emissions. Moreover, the consolidation of shipments also
results in more efficient operations. Logistics service providers take fewer road trips as
they do not have to drive to each customer’s home address but can leave more deliveries
at the same self-collection place (Yuen et al., 2018). Consequently, reductions in traffic
congestion, the demand for available parking spots (Yuen et al., 2018), safety hazards as
well as noise and greenhouse emissions are achieved (Xuegin Wang et al., 2020).
Additionally, Yuen et al. (2018) also mention a positive influence on urban liveability. In
terms of cost savings, Zhou et al. (2020) claim that delivering within a short time window,
as is the case with home delivery, can be 30-45% more expensive than delivering to self-
service points. When it comes to the customer’s perspective, self-collection services
enable the consumer to align the delivery pick up with their time schedule instead of
having to wait for the delivery at home. Since most of the automated lockers are
accessible around the clock, the customer has the freedom to choose a suitable time and
plan the collection accordingly (Morganti, Dablanc, et al., 2014). This in turn can enhance
customer satisfaction and decrease opportunity costs which are caused by long waiting
times or non-deliveries (Yuen et al., 2018).

Vakulenko et al. (2018) claim there has been a positive reception from both the customers
and transport providers regarding parcel lockers. While consumers experience an
improved service experience, businesses profit from a competitive advantage and an
increase in operational efficiency. The increasing interest in self-collection services
resulted in a growing network of parcel lockers internationally (Vakulenko et al., 2018).
This is also the case in Europe, where the alternative delivery networks have been
increasing significantly (Morganti, Seidel, et al., 2014). According to Morganti, Dablanc,
et al. (2014), the biggest network in Europe can currently be found in Germany. With the
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first packing stations being introduced in 2001, the network has been growing constantly
ever since (Morganti, Seidel, et al., 2014). Behnke (2019) also states that 90% of the
German population live within 10 minutes of a parcel locker with the majority of the
lockers being located in urban areas (Morganti, Seidel, et al., 2014). However, despite the
dense network of lockers in Germany, 90% of the consumers still choose home deliveries
when shopping online (Morganti, Seidel, et al., 2014). End customers are still largely used
to the traditional home delivery method (Xueqin Wang et al., 2020) and by collecting the
parcel themselves, they give up on convenience (Boysen et al., 2021). Furthermore,
Asdecker (2021) states that a high number of customer is still hesitant in making use of
new, innovative delivery places and rely on home delivery. Therefore, businesses need to
provide additional incentives and motivational factors to animate consumers to switch to
alternative delivery services (Xueqin Wang et al., 2020). As customers are very cost-
sensitive, providing cost reductions for alternative delivery places can encourage the
customers to switch to self-service options. According to Zhou et al. (2020), when there
is a price difference of more than $3 between home delivery and self-collection points,
more than half of the customers are willing to switch to the alternative delivery option.
Given future outlooks in Europe, it is predicted that the parcel locker network will
continue to grow while also being used by a higher share of customers (Morganti,
Dablanc, et al., 2014). Morganti, Dablanc, et al. (2014) further state that the parcel locker
networks will become more structured in the future, leading to a behavioural change in

urban logistics practices through which market competitiveness is increased.

2.3. Customer Satisfaction

Kotler and Armstrong (2017) describe customer satisfaction as “[t]he extent to which a
product’s perceived performance matches a buyer’s expectations” (Kotler & Armstrong,
2017, p. 39). Every customer has preconceived expectations when it comes to the value
and performance a service offering will deliver. If the product meets or exceeds these
expectations, the customer is satisfied or even delighted. Conversely, the customer is
dissatisfied as soon as the product cannot reach his expectations. The bigger the gap
between a customer’s expectations and the perceived performance a firm delivers, the

higher the dissatisfaction (Kotler & Armstrong, 2017).
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While satisfied customers usually return to a company and spread the word about their
good experiences, dissatisfied customers are more likely to switch to competitors. In the
last mile delivery sector, many customers are dissatisfied which is reflected by a low Net
Promoter Score (NPS) of -13 in Germany. The NPS summarizes how customers evaluate
the performance of service providers and a negative value means that customers are not
satisfied with the service level of the companies (Buvat et al., 2018). Following that, it
seems logical that 55% of customers state that they are likely to switch to competitors in
case a retailer fails to satisfy the customer (Lago, 2019). Additionally, unsatisfied
customers may switch to alternative delivery places that can provide them with a higher
value and fulfil their demands (Xueqin Wang et al., 2020; Yuen et al., 2018).

Continuing, it can be said that high customer satisfaction leads to an increase in customer
loyalty. Subsequently, it will provide firms with a competitive advantage, which sets them
apart from their competitors (Kotler & Armstrong, 2017). Therefore, firms should strive
to achieve a good customer experience. This is of utmost importance in the last mile
delivery to be able to create customer satisfaction and likewise enhance customer loyalty
(Dalin-Kaptzan, 2021).

Continuously, Grigoroudis and Siskos (2010) claim that customer satisfaction is the most
reliable market information as businesses can compare their position against competitors
and accordingly plan ahead for the future. Hence, they state that “customer satisfaction
measurement is able to identify potential market opportunities” (Grigoroudis & Siskos,
2010, p. 2). Moreover, customer satisfaction measurement enables the evaluation of
customer behaviour and thereby helps businesses to meet their customers’ needs and
wants. To achieve that, it is crucial to determine the critical satisfaction constructs that

influence customers’ decision-making (Grigoroudis & Siskos, 2010).

As stated before, last mile delivery is the only direct link to face the customer throughout
the delivery chain (Li et al., 2021). Therefore, the chosen last mile delivery place, in the
case of this study parcel lockers, is essential for the evaluation of customer satisfaction.
Thus, we aim at determining the critical customer satisfaction constructs for parcel

lockers in the following subchapters.
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2.3.1.Perceived Quality

Different models from the last mile or customer satisfaction context were considered to
determine which constructs are important for the analysis of customer satisfaction in
regard to parcel lockers. The first construct we regard as crucial to analyse customer
satisfaction is perceived quality. It is derived from the American Customer Satisfaction
Index Model (ACSI) which was first introduced in 1996 by Fornell et al. (1996) and aims
at measuring the perceived quality of goods and services from a customer perspective.
Thus, the actual and anticipated purchase and consumption experiences are evaluated.
The model is typically used to analyse an industry, section or national customer
experience and can be utilised by firms to get a cumulative evaluation of their market
offering (Fornell et al., 1996). The ACSI model is widely acknowledged in the literature,
for instance, it was applied and extended in different settings such as the hotel industry,
government service industry, railway industry or the online learning sector (Deng et al.,
2013; Liu & Zhang, 2021; Shen et al., 2016; Van Ryzin et al., 2004).

As shown in Figure 2, the ACSI model determines three constructs that have a direct
influence on overall customer satisfaction. The first one is perceived quality, which is
described as the market’s evaluation of the consumption experience. Generally, quality
describes the evaluation of product or service performance and involves all characteristics
that are able to satisfy the stated or implied customer needs (Kotler & Armstrong, 2017).
It is important to note that we are not looking at the actual quality of parcel lockers in our
study but rather at the perception of quality from the individual consumer’s perspective.
Fornell et al. (1996) split the construct of perceived quality into the two components
customisation and reliability. Hence, they consider the extent of customisation to meet
the individual customer needs as well as the reliability, including standardisation and
defectiveness of the offering (Fornell et al., 1996). Specifically, in the context of self-
service technologies such as parcel lockers, reliability is one of the major drivers of
quality (Demoulin & Djelassi, 2016). Previous studies described parcel lockers as reliable
since delivery failures and the likelihood of late deliveries are reduced (Tsai & Tiwasing,
2021). Moreover, the perceived quality is heavily dependent on the individual’s

preferences and expectations about their involvement in the last mile delivery (Vakulenko
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et al., 2018). Thus, perceived quality reflects the actual feelings of customers after they
experienced the use of parcel lockers (Cho et al., 2021). After each usage of parcel
lockers, the customisation and reliability are newly assessed and the opinion of the

consumer about the perceived quality can continuously change (Vakulenko et al., 2018).

The second determinant of the ACSI model is perceived value, referring to the “perceived
level of product quality relative to the price paid” (Fornell et al., 1996, p. 9). However,
according to Allen et al. (2018), many e-commerce retailers incorporate delivery service
fees into the product price instead of listing them separately. Thereby, consumers do not
receive adequate pricing signals and are therefore not in a position to neutrally evaluate
the price component of last mile delivery. This is the reason why perceived value was not
included in our framework, thus it is not further relevant for our study. The third
component with a direct influence on customer satisfaction is customer expectation.
Every consumer has preconceived notions based on prior consumption experiences and
market information gained from advertisements or other person’s statements. Based on
that, the customer’s expectations about the ongoing relationship and the quality of future
offerings influence how satisfied customers are (Fornell et al., 1996). However, several
empirical studies found that expectations have little influence on customer satisfaction.
Thereby, many models exclude perceived expectations, which is also the approach we
will follow (Yang et al., 2003).

Continuing, the model not only involves constructs leading to customer satisfaction but
also direct consequences following the satisfaction level (Fornell et al., 1996). However,
given the fact that our thesis aims at researching customer satisfaction, the two
consequences of the ACSI, customer complaints and customer loyalty, can be neglected

in our own framework.

18



PERCEIVED
QUALITY

OVERALL

CUSTOMER |
SATISFACTION [
(ACSI)

PERCEIVED
VALUE

CUSTOMER
LOYALTY

CUSTOMER il
EXPECTATIONS B

Figure 2: The ACSI Model (Fornell et al., 1996)

2.3.2.Perceived Ease of Use

As the ACSI model disregards the technological factor of a product or service and its
potential influence on customer satisfaction completely, it is important to add perceived
ease of use as an additional construct to our framework. The construct was derived from
the Technology of Acceptance Model, shortly TAM. While the TAM originally intended
to explain determinants of consumer acceptance, it can be applied to a wider context as
user behaviour towards end-user technologies and user populations can be justified with
its help. The TAM states that the antecedents perceived usefulness and perceived ease of
use are crucial for consumer acceptance (Davis et al., 1989). Kuo et al. (2005) and Tung
(2013) expanded on this study with their research in the fields of portal service quality
and customer satisfaction as well as loyalty in the mobile services industry in China.
Similarly, both of them detected that the technological construct perceived ease of use

has an influence on customer satisfaction.
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Perceived ease of use refers to the consumer's perception of whether the use of a product
or service is free of physical and mental effort or not (Davis, 1985). Naiwumbwe (2012)
split ease of use into the three factors compatibility, simplicity and flexibility.
Consequently, technology has a high ease of use “if it is simple to learn, flexible and
compatible with the users’ needs and values” (Naiwumbwe, 2012, p. 12). Thereupon, the
use of the technology is considered effortless in that case (Naiwumbwe, 2012).

Since parcel lockers are a form of self-collection service (Asdecker, 2021; Vakulenko et
al., 2018; Xueqgin Wang et al., 2019; Yuen et al., 2018), the consumer directly has to
interact with the technology of operating a parcel locker. That involves e.g. how easy it
is to understand the instructions regarding where and how to access the parcel and also
how understandable and simple it is to open the parcel locker with the given code (Xueqin
Wang et al., 2019). Consequently, the consumer can directly evaluate whether the use of
a parcel locker was free of effort for him or not. We thereby consider perceived ease of

use relevant for our study and will include it in our framework.

2.3.3.Convenience Perception

In addition to the aforementioned antecedents, our framework is extended by the construct
of convenience perception. Srivastava and Kaul (2014) aimed at analysing the mediating
role of customer experience on customer satisfaction. They found out in the course of this
study, that convenience has a direct influence on customer satisfaction (Srivastava &
Kaul, 2014). J.-J. Xu and Hong (2013) researched the convenient perception of home
deliveries and discovered that a perceived higher convenience of home deliveries results
in customers being less likely to choose pick-up options. However, the effect of the
convenience perception of parcel lockers on customer satisfaction was not part of their

study.

Convenience can be defined as the consumer’s perception of non-monetary costs such as
time and effort to buy or use a certain product or service. The lower the non-monetary

costs are when using a service, the higher the customers perceived convenience (Berry et
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al., 2002; Seiders et al., 2007). According to Oppewal and Timmermans (1997), location

is another important determinant of convenience.

In our research, we include the location of parcel lockers as part of the convenience
perception, as the effort of reaching the parcel locker is a major part of customer
considerations. A convenient location along the daily travel routes can reduce the time
and effort for customers to pick up parcels (Yuen et al., 2018). Additionally, the opening
hours of parcel lockers also play a role in convenience perception. Most customers
consider it more convenient if they are able to pick up the parcel at their preferred time
without any constraints. Hence, the effort for the customer is reduced when there are no
limited opening hours (Patowary et al., 2021). Thereby, analysing the effect that

convenience has on customer satisfaction will be part of our model.

2.4. Hypothesis development

2.4.1.Perceived Ease of Use and Perceived Quality

As stated before, perceived ease of use relates to the simplicity of the usage of the product
or service (Davis, 1985). Moreover, Brown (2002) implies that perceived ease of use
influences a system’s quality. Similarly, Xueqgin Wang et al. (2019) argue that the
perception of a user-friendly self-collection facility positively correlates with the overall
perceived quality of the system by the customer. Therefore, it seems logical to explore a
similar connection in the context of parcel lockers. Tsai and Tiwasing (2021) add to that
by saying that an error-free operation of smart lockers ensures reliability for the
customers. Consequently, it can be stated that the perceived quality is enhanced by an
error-free operation since Demoulin and Djelassi (2016) have identified reliability as the
main driver of perceived quality. Hence, it can be assumed that the easier the parcel
lockers are to use, the higher the quality perception by its end user. As a result, the

following hypothesis is proposed:

H1: Perceived ease of use positively influences perceived quality.
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2.4.2.Perceived Ease of Use and Convenience Perception

Several authors studied the link between perceived ease of use and convenience
perception. Both Ozturk et al. (2016), as well as J. Y. Lai and Chang (2011), discovered
a positive impact of perceived ease of use on a customer’s convenience perception in the
contexts of user technologies. Regarding the last mile topic, Yuen et al. (2018) state that
customers perceive self-collection services as more beneficial in comparison to home
delivery if they are easier to use and have therefore a higher convenience. Furthermore,
the authors claim that the customer’s uncertainties and doubts are diminished if the usage
of self-collection services appears to be not complex. Hence, if customers consider parcel
lockers easy and advantageous in operation, the effort and time to use parcel lockers are
reduced (Yuen et al., 2018). Thereby, convenience perception might be positively

influenced by perceived ease of use which leads to the following hypothesis:

H2: Perceived ease of use positively influences convenience perception.

2.4.3. Perceived Quality and Customer Satisfaction

Fornell et al. (1996) have already determined in their ACSI model that perceived quality
has a direct and positive impact on customer satisfaction. Several authors confirmed the
positive correlation between perceived quality and customer satisfaction with their
research in areas such as service portals, tourist hotels or mobile services (Deng et al.,
2013; Kuo et al., 2005; Tung, 2013). Le et al. (2020) also acknowledge the positive effect
in their study on port logistics quality while highlighting the importance of reliability in

quality measurements.

Cho et al. (2021) researched the service quality of last mile deliveries in rural areas and
state, that logistics companies which narrow the gap between service commitments and
the quality provided can significantly improve customer satisfaction. Hence, the higher
the service quality of last mile deliveries perceived by the customer, the more satisfied
the customer will be in the end (Cho et al., 2021). By evaluating the influence of perceived
quality, the previously mentioned factors of customisation and reliability should be

considered (Fornell et al., 1996). Given that, it is reasonable to explore whether perceived
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quality has a positive effect on customer satisfaction when looking specifically at parcel
lockers. Hence, the following hypothesis was formulated:

H3: Perceived quality positively influences customer satisfaction.

2.4.4.Convenience Perception and Customer Satisfaction

Srivastava and Kaul (2014) studied the influence of convenience and social interaction
on customer satisfaction in a convenience store setting. Results show that perceived
convenience affects customer satisfaction directly and positively (Srivastava & Kaul,
2014). Patowary et al. (2021) confirm their findings in their paper about last mile delivery
in e-commerce and state, that customer satisfaction can be achieved by convenience. The
same applies to W. Xu et al. (2020), who claim in their paper that convenience has a
significant impact on satisfaction in a logistics service context. Furthermore, Xuping
Wang et al. (2014) state about collection and delivery points, that convenience perception
will not affect customer satisfaction negatively when the collection and delivery point is
located alongside daily consumer trip routes. Hence, it can be assumed that the same
applies to parcel locker stations. Regarding parcel stations, Chen et al. (2020) claim that
convenience in terms of access, opening hours and transaction is strongly related to the
customer’s intention to use and ultimately his satisfaction. Furthermore, Vakulenko et al.
(2018) also mention that a parcel locker’s location and service speed have a significant
impact on the customer’s usage experience and therefore influence how satisfied the
customer will be with the service. Tsai and Tiwasing (2021) support this claim by adding
that a convenient location of lockers reduces the time and effort for customers, which
improves the user experience. Hence, following the argumentation of the authors a parcel
locker’s perceived convenience in terms of time, effort and location can have an impact
on how satisfied customers feel. Thus, it can be assumed that a beneficial location or fast
operation of parcel lockers has a positive impact on convenience. Therefore, we suggest
that the perceived convenience is positively correlated with customer satisfaction, which

will be analysed by testing the following hypothesis:
H4: Convenience perception positively influences customer satisfaction.
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2.4.5.Convenience Perception and Perceived Quality

Berry et al. (2002) analysed factors affecting convenience as well as determinants
influenced by convenience in a general service context. Their research uncovered that
perceived convenience has a direct impact on perceived service quality (Berry et al.,
2002). The relations between several factors, among others convenience and quality, were
investigated by Palazzo et al. (2021) in the hotel industry. Similarly, the authors confirm
the findings of Berry et al. (2002) as they discovered a significant positive impact between

convenience and perceived quality (Palazzo et al., 2021).

Looking at the last mile context, Zhang & Tong (2017) studied the effect of smart pickup
box service quality on customers’ use intentions. In this context, they state that if one
wants to improve the service quality of intelligent pick-up boxes, a focus should be placed
on convenience. Subsequently, they indicate that a higher convenience perception
towards smart pickup boxes leads to a higher perceived quality (Zhang & Tong, 2017).
Collins (2015) also links convenience perception with quality, as he states that opening
hours have an influence on how the customer perceives the quality of a collection and
delivery point. Moreover, Vakulenko et al. (2018) claim that the customer evaluates the
quality of the location of parcel lockers, thus the better the location of parcel lockers, the
higher the perceived quality from a consumer’s perspective. Hence, it can be assumed
that a higher degree of perceived convenience of parcel lockers also means that the
customers’ needs are met and their usage experience is improved. Consequently,
perceived quality of the service is higher. As a result, we propose the following

hypothesis:

H5: Convenience perception positively influences perceived quality.

2.4.6.Perceived Quality and Convenience Perception as a Link between
Ease of Use and Customer Satisfaction

Some researchers found a link between perceived ease of use and customer satisfaction,
stating that the easier the operation of the product, the higher the customer satisfaction
(Kuo et al., 2005; Tung, 2013). A relationship between those constructs in the last mile

24



context is also described by Yuen et al. (2018). They mention that the more complex a
self-collection system is, the lower a customer’s intention to use it. Since a direct
correlation between customer satisfaction and behavioural intention was confirmed by
Zhou et al. (2020) in their study regarding self-service parcel services, it can be assumed

that perceived ease of use and customer satisfaction are also related.

However, sole simplicity of use does not necessarily lead to a higher customer satisfaction
and it is, therefore, necessary to consider mediating variables. Tahar et al. (2020) claim
that customers perceive a technology to be of high quality if it is designed to achieve
customer satisfaction through the simplicity of its use as well as the ease to learn it.
Continuing, customers discern a technology or system as more reliable when it is easier
to use compared to alternatives (Mustapha & Obid, 2015). It has been mentioned by
Fornell et al. (1996) that reliability is one of the crucial dimensions of quality. This
statement was confirmed by Tsai and Tiwasing (2021) in the context of smart lockers.
The authors claim that any problems that arise as a result of missing reliability negatively
influence customer satisfaction. Given the fact that there were links found between
perceived ease of use and perceived quality as well as perceived quality and satisfaction,
it seems reasonable to explore whether perceived quality acts as a mediator between the

other two constructs.

Moreover, Yuen et al. (2018) argue that difficulties to understand the instructions as well
as to operate self-collection services negatively affect the customer’s intention to use
parcel lockers because the usage is less convenient for them. Hence, the more complicated
the operation of a technology is, the more effort the customer has to expend. Thus, the
use of the lockers appears less beneficial and satisfaction is negatively affected.
Conversely, a higher ease of use leads to an effortless operation of parcel lockers and also
reduces the time of picking up parcels (Yuen et al., 2018). Since effort and time are two
of the main variables describing convenience perception (Berry et al., 2002; Seiders et
al., 2007), it can be argued that higher perceived ease of use reduces time and effort and
thus increases the convenience perception of a consumer, ultimately leading to higher
customer satisfaction. Therefore, it is assumed that convenience perception plays a

mediating role between perceived ease of use and customer satisfaction.
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Considering the previous argumentation, the following two hypotheses are proposed:

H6a: Perceived quality mediates the relationship between ease of use and customer

satisfaction.

H6b: Convenience perception mediates the relationship between perceived ease of use

and customer satisfaction.

2.5. Theoretical Framework

Based on the previously described constructs and the derived hypotheses, the framework
in Figure 3 was developed. The framework aims at analysing the factors influencing
customer satisfaction and thus integrates the aspect of perceived quality from the ACSI
model, the construct perceived ease of use from the TAM and lastly, convenience
perception. We will refer to it as the Parcel Locker Customer Satisfaction Model
(PLCSM).

 Héa |

= Perceived Quality

Perceived Ease of Hs Customer
Use h Satisfaction

o — %

H2 R Convenience | H4
Perception

Figure 3: Parcel Locker Customer Satisfaction Model (PLCSM)
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3. Method

This chapter provides information about the methodology of the thesis. Therefore, it
includes thorough descriptions of the applied research philosophy, approach and design.
Furthermore, it explains the data collection and analysis process as well as research

quality and ethics.

According to Saunders et al. (2019), a coherent research project should constitute a set of
elaborated assumptions to depict a plausible research philosophy that in turn supports the
choice of methodology, research strategy and data collection techniques and analysis
procedures. The chosen assumptions underpinning our research, more precisely ontology,
epistemology and axiology, will therefore be explained (Saunders et al., 2019).
Furthermore, the decisions regarding our research process including methodology, data

collection and analysis techniques are described.

3.1. Research Philosophy

It is essential for researchers to understand the philosophical foundations to learn about
their reflexive role in research methods, clarify the research design and detect the
limitations of particular approaches (Easterby-Smith et al., 2018). Hence, “research
philosophy refers to a system of beliefs and assumptions about the development of
knowledge” (Saunders et al., 2019, p. 130). It thereby is of crucial importance to choose

the ontological and epistemological principles underlying the research.

Given the research topic and the decision to conduct a quantitative study, a realist
ontology in combination with a positivist epistemology seems suitable. Typically, a
quantitative study like ours with numerical data collection and analysis derives from
realism and positivism. Realism describes a real world that exists independently of
individuals’ perceptions. Hence, there is one single truth with corresponding facts that
can be revealed (Easterby-Smith et al., 2018). Since we aim at verifying or falsifying pre-
defined hypotheses, the statistical analysis reveals one true outcome. Hence, existent facts

are observed that are independent of our own perception. Corresponding with that, the
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linked epistemology is positivism, describing that the social world exists externally and
Is measured by objective methods (Easterby-Smith et al., 2018).

3.2. Research Approach

Creswell & Creswell (2017) define research approaches as “plans and the procedures for
research that span the steps from broad assumptions to detailed methods of data

collection, analysis, and interpretation” (Creswell & Creswell, 2017, p. 3).

Our research follows a deductive reasoning supported by the positivist nature of the study
(Saunders et al., 2019). The deductive approach aims at testing a developed theory. This
reasoning describes a logical conclusion derived from existing theory. Based on theory-
derived premises, hypotheses are formed that are then being tested. If all premises are

true, then the conclusion is true (Saunders et al., 2019).

In our study, the research gap is determined by an extensive literature research and a
theory is formed. Our frame of reference involves constructs from the ACSI model and
TAM, which we extend with one additional construct in accordance with the research
area of the thesis. Subsequently, hypotheses are formed in order to develop a framework
that analyses the factors influencing customer satisfaction in connection with parcel
lockers. Hence, the aim is to test the different relationships between the premises. To do
that, quantitative data is collected by conducting a customer survey. Following this, we
analyse the data statistically and test the formed premises. Due to the sample size of the

survey, the results of the study aim at a generalisation of a larger group.

3.3. Research Design

Research design can be defined as “a strategy that lays out the principles of the research
methodology for a given study” (Easterby-Smith et al., 2018, p. 47). More precisely, the
research design involves all methods and techniques used throughout the research process

and justifies their adequacy in terms of the research questions or hypotheses.

Given the fact that we apply a positivist epistemology, we start our research with

hypotheses about the nature of the world which are derived from a literature review.
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Continuing, we seek data to accept or reject each hypothesis. Given the quantitative nature
of our research as well as the epistemology, the dominant method to gather data is a
survey (Easterby-Smith et al., 2018). Survey research typically aims at collecting data
from large samples of the population in order to analyse them at once to get representative

insights into a topic (Saunders et al., 2019).

3.3.1. Literature Research

A literature review is an important starting point for every study. Researchers should gain
a general understanding and be aware of basic theories and previously conducted research
in their field to detect what else needs to be investigated. Moreover, a good literature
review provides the context for a study and justifies the research results (Easterby-Smith
et al., 2018). Search engines and bibliographic databases enable access to relevant books
and journal articles. However, the literature research can be extended by web-based
research or knowledge gained from managers or other relevant persons (Easterby-Smith
etal., 2018).

Our literature research aims at giving a background to last mile delivery and more
specifically parcel lockers. Moreover, an introduction to customer satisfaction is given
and relevant models are presented to derive the hypotheses from existing literature.
Therefore, we mainly focus on bibliographic databases, namely Primo, ProQuest and
Web of Science. A systematic search approach is applied and the main focus is set on
peer-reviewed or highly cited articles. Given that, we use search keywords such as “last
mile delivery”, “last mile problem”, “parcel lockers” or “customer satisfaction”. The
search strings with the according number of results from the databases are summarised in
Table 1. Because of the limited number of articles found for some of the search strings,
the literature research is extended by using articles discovered in the reference list of
previously reviewed relevant articles. To detect which articles are relevant to our study,
we read the abstracts. In addition, we try to limit the articles concerning the last mile and
parcel lockers to the last 5 years in order to ensure that the studies are up to date and cover
the current progress and challenges in the area. Finally, 111 articles are considered

relevant for our research and thus used in the presented paper.
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Search keywords Primo ProQuest Web of Science

“last mile delivery” AND

181 results 29 results 17 results
“parcel lockers”
“last mile delivery” AND
461 results 21 results 45 results
“customer satisfaction”
“last mile problem” AND
39 results 0 results 0 results
“parcel lockers”
“parcel lockers” AND
52 results 3 results 6 results

“customer satisfaction”

Table 1: Literature Search Results

3.3.2.Survey Design

Surveys that pursue a detached point of view are either factual, inferential or exploratory.
Exploratory studies, as adapted here, aim at detecting new patterns in the data. Our thesis
intends to investigate the different factors influencing customer satisfaction regarding
parcel lockers. This is examined by conducting a factor analysis to determine what
constructs underlie observed variables (Easterby-Smith et al., 2018; Suhr, 2006).
Furthermore, an explanatory or inferential survey allows identifying correlations between
determined factors of customer satisfaction. Hence, several hypotheses regarding the
relationships with customer satisfaction are established. Following the survey results, the
developed hypotheses regarding the different links can be accepted or rejected (Easterby-
Smith et al., 2018).

According to Easterby-Smith et al. (2018), research following a positivist epistemology
often uses cross-sectional approaches as they allow a simultaneous analysis of multiple
factors and therefore, the investigation of possible links between them. As our research
aims to explore the relationships between different factors affecting customer satisfaction,

a cross-sectional approach is applied.
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3.4. Data Collection

As there exists no secondary data regarding the topic of our study, we collect primary
data that analyses factors influencing customer satisfaction in connection with parcel

lockers.

3.4.1.Questionnaire

A questionnaire is a data collection method for gathering primary data in which a sample
of people are asked to respond to the same list of structured questions (Collis & Hussey,
2014). According to Saunders et al. (2019), questionnaires are usually applied for
descriptive and explanatory research. Our study aims at analysing the influence of several
factors on customer satisfaction with parcel lockers. Therefore, it follows an explanatory
approach since it allows to investigate the relationships between different variables
(Saunders et al., 2019). Considering the nature of the study, a self-completion
questionnaire design is chosen. This type of questionnaire can be conducted electronically
or postally. The chosen web-based survey enables to invite participants directly via a
hyperlink or QR code, is cost and time-saving and facilitates the analysis due to the results
being already electronic (Easterby-Smith et al., 2018). What is more, researchers are able
to reach a large number of respondents within a short time. Furthermore, the type of
questions also needs to be considered. They can be either open-ended or closed-ended
with pre-defined answers that the respondents can choose from. For this study, we use
closed questions as the surveys are easier and quicker to answer for the participants.
Regarding the evaluation, the comparison of results is also easier as the responses are pre-
defined. When conducting a questionnaire survey, special attention should be paid to the
wording and formulation of the questions in order to receive unbiased responses as well
as to avoid any misunderstandings. Furthermore, as we conduct our survey in both
German and English, we also take an appropriate translation into consideration. To ensure
an identical meaning between the two versions, a certain focus is put on the different

meanings of words as well as the correct use of language (Saunders et al., 2019).

Our questionnaire is derived based on the framework constructs that are found in the

literature and are previously explained. The summary first starts with a small introduction
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to explain the survey topic and cover the participation requirements. Furthermore, it is
ensured to participants that their responses are treated anonymously and confidentially,
and our e-mail addresses are given in case of upcoming questions. After the introduction,
demographic questions regarding gender, age, country of residence, place of residence
and occupation are covered. This is necessary to identify and analyse possible variations
in the responses of the different demographic groups. Following that, the participants are
given a short definition of parcel lockers including pictures to ensure that everyone has
the same knowledge. The first question about parcel lockers queries whether the person
has used a parcel locker before or not. This question is of crucial importance, as only
respondents that have used parcel lockers before are suitable for us to evaluate customer
satisfaction. Afterwards, a couple of closed-ended questions follow to generate an
understanding of how often customers have used parcel lockers and how satisfied they
were in the past. The main part of the questionnaire consists of a block of different
statements for each construct, which have to be rated on a Likert scale from 1 to 5. Given
the definition of a Likert scale, 1 equals strongly disagree, 2 disagree, 3 is neutral, 4 means
agree and 5 equals strongly agree (Easterby-Smith et al., 2018). The items that are
evaluated for each construct are depicted in Table 2. Moreover, the entire English
questionnaire can be found in Appendix 1: Questionnaire.

Construct Item Adapted
from

Perceived PQ1: Parcel locker stations run without technical Fornell et

Quality defects. al., 1996

PQ2: | believe that parcel lockers are a reliable last
mile solution.

PQ3: I experienced issues when using a parcel locker.
PQ4: My parcels are usually damage-free when | pick
them up from a parcel locker.

PQ5: The pick-up process is highly standardized.
PQ6: I receive my parcel without any problems when

using parcel lockers.

32



Perceived

Ease of Use

Convenience

Perception

Customer

Satisfaction

PEUL: Parcel lockers are easy to use. Davis et al.,
PEU2: The instructions on how to operate a parcel 1989

locker are clear and understandable.

PEUS: Using a parcel locker is easy to learn.

PEUA4: The use of parcel lockers is compatible with my

needs.

PEUS: I am skilful in using the technology behind

parcel lockers.

CP1: Parcel lockers are located in easily accessible Srivastava
areas. & Kaul,
CP2: 1 live close to a parcel locker station. 2004

CP3: I can reach parcel lockers with no / little
additional effort.

CP4: Parcel lockers have convenient opening hours.
CP5: 1 have to spend a lot of time getting my parcel
from parcel lockers.

CP6: | can make better use of the day by receiving my
deliveries via parcel lockers.

CP7: 1 can increase productivity when using parcel

lockers instead of home delivery.

CS1: I was satisfied with the usage of parcel lockers. Kotler &
CS2: 1 had a good experience when using parcel Armstrong,
lockers. 2017

CS3: The performance of parcel lockers fulfilled my
expectations.

CS4: My experience with parcel lockers exceeded my
expectations.

CS5: I was disappointed with my experience with

parcel lockers.

Table 2: Constructs and Items
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3.4.2.Pre-Test

To make sure, that our developed questionnaire is easily understandable and involves no
errors, a pre-test was conducted. We, therefore, selected 10 different people (5 for the
German version, 5 for the English version) of different demographic categories
purposively and let them take the survey. Afterwards, we talked to each of them
individually to collect their feedback about the structure, phrasing and comprehensibility

of the survey.

First of all, conducting the survey worked smoothly for all test subjects, without any
technological errors. According to the test persons, the given background information was
sufficient and easily understandable. Moreover, the structure of the survey was
considered logical and there were no comprehension problems regarding the questions.
Some minor grammatical mistakes were revised based on the test subjects'

recommendations, but other than that no changes were made.

3.4.3.Sampling

To determine which respondents should be included in our survey, a sampling strategy
had to be chosen. Hence, criteria have to be defined when selecting a sample to be able
to make statements about the wider population the sample is drawn from (Easterby-Smith
etal., 2018).

The sampling frame corresponds to a list of people who are eligible for the sample
(Easterby-Smith et al., 2018). In our study, it involves people with residence in Germany
or Austria, as the two countries seem qualified for our survey because the parcel locker
networks there are one of the densest globally (Behnke, 2019; Morganti, Seidel, et al.,
2014). Moreover, the language used was German and English, hence people who do not
speak either of those languages are excluded. The survey was designed with the help of
the tool esMaker, hence for participation internet access via smartphone or computer was
necessary. The mentioned software was chosen as it offers various tools and possibilities

to individually structure the survey based on our own conceptions. EsMaker also offers
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the possibility to visualise different statistics while the survey is active, as well as different

possibilities of how to extract the gathered data.

Given the timeframe of our study and the fact that we were in Sweden while the survey
was carried out, the convenience sampling method was used (Easterby-Smith et al.,
2018). Thus, distribution of it was mainly done via e-mail and our personal profiles on
social media platforms such as Instagram, LinkedIn and WhatsApp. Additionally,
snowball sampling was used by asking the respondents to forward our survey to
acquaintances. Thereby, we aimed at increasing our response rate to reach a bigger sample
size (Easterby-Smith et al., 2018).

In order to make the sampling more purposive and increase the representativeness of the
sample, we specifically addressed people of different demographic groups (especially age
groups) and different geographic areas (such as urban, suburban and rural) to cover a
more diverse picture. Furthermore, the status of the survey was continuously monitored
to detect from which demographic or geographic group responses were lagging behind.
Especially persons from those groups were further contacted, to enhance the
representativeness of the sample. In doing so, we followed Easterby-Smith’s (2018)
suggestion to rather focus on representativeness when choosing a sample and aimed at

representing the population more accordingly.

To increase the rate of responses that are suitable for our overall analysis, we strived to
detect people in our personal surroundings who have used parcel lockers before and can
make statements about satisfaction. We, therefore, used the polling tool on social media
to ask whether our online friends have used parcel lockers or not. This was beneficial for
us since we could see who answered yes to that question. Continuing, we contacted those

people personally and asked them to participate in our survey.

3.5. Data Analysis

In order to analyse the data correctly, an appropriate method had to be chosen. Ultimately,
581 responses were collected. 49 questionnaires were not finished and therefore,
cancelled. Out of the remaining 532 completed surveys, 296 were unqualified for the
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study and had to be filtered out for the hypotheses testing. This is due to the fact that the
thesis aims to research customer satisfaction in connection with parcel lockers.
Consequently, only surveys from participants that have previous experience with parcel

lockers can be utilised.

During the descriptive analysis data from all 532 completed questionnaires is used to
determine patterns in the sociodemographic data. However, in order to test the
hypotheses, only 236 of the returned surveys are qualified. The data was downloaded
from esMaker, cleaned in Microsoft Excel and then uploaded to IBM SPSS Statistics as

well as SPSS Amos for further analyses.

3.5.1. Descriptive Statistics

The analysis starts with organising and summarising data by using descriptive statistics.
It contains several techniques for describing and arranging the factors and characteristics
of a sample (Fisher & Marshall, 2009). Thus, the demographic information of the
participants is summarised using the software IBM SPSS Statistics. This step creates a

first overview of the different patterns and distributions of the data.

3.5.2. Structural Equation Modelling (SEM)

SEM is an analysis method that combines “measurement models for assessing hypotheses
about relationships between observed and latent variables [...], and structural models of
the causal relationships among both observed and latent variables (Easterby-Smith et al.,
2018, p. 534). Therefore, SEM combines confirmatory factor analysis with path analysis
(Fan et al., 2016). The subordinated steps taken for the SEM are explained in the
following chapters. Generally, we fitted the SEM with the help of the software AMOS.

3.5.3.Factor Analysis

The validity and reliability of the constructs are measured by conducting an Exploratory
Factor Analysis (EFA) as well as a Confirmatory Factor Analysis (CFA). EFA is used to
explore what possible constructs underlie observed variables, whereas CFA confirms the
underlying factor structure of a set of variables (Suhr, 2006). Even though in our study
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the constructs are already known and the questionnaire was designed according to them,
EFA is still applied to verify them and therefore increase the reliability of the study
(Easterby-Smith et al., 2018). Continuing, the validity is confirmed with a CFA.

3.5.4. Model Fit

In quantitative analysis, a variety of indices exist to determine whether a specified model
fits the research data or not (Yuan, 2005). Several indices are needed to assess the fit of
a model because every index evaluates only a specific part of the model and thereby
should not be used isolated. The indices are further split into absolute and relative fit
indices (Raykov & Marcoulides, 2000). Absolute fit indices indicate the extent to which
the model fits the sample data (McDonald & Moon-Ho, 2002). Relative fit indices, also
called incremental or comparative (Miles & Shevlin, 1998), compare the Chi-Square
value to a baseline model. The null hypothesis always resembles that all variables are
uncorrelated (McDonald & Moon-Ho, 2002). As we consider four different constructs in

the PLSCM, we use different indices during our analysis.

3.5.5.Path Analysis

Before assessing the path analysis, Cook’s distance test is carried out to measure the data
for potential outliers. Regression analyses are sensitive to outliers as they can overstate
R? as well as influence and falsify outcomes, which could result in wrong conclusions
about the structural model. Furthermore, the test shows the overall influence of each

observation on the estimated regression coefficient (Walfish, 2006).

The path analysis is part of the structural model analysis as it maps the relationships
between the different constructs of a model. First of all, the R? is measured to determine
the model’s predictive accuracy by evaluating the exogenous variable’s combined effect
on the endogenous variable. While the R? is an effective tool to measure the model's
quality, it should not be solely relied on, as the value will increase even when a
nonsignificant, but slightly correlated construct is added (Hair et al., 2014). Continuing
with the path analysis, path coefficients are estimated that represent the hypothesised

relationships between the constructs and measure how strong those relationships are.
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Furthermore, the significance of each relationship between the constructs is tested as well
(Hair et al., 2014).

As another part of the path analysis, mediator variables are tested to determine whether
the mediating constructs are significant or not. Therefore, a mediating analysis is

conducted with the help of bootstrap confidence intervals (Hair et al., 2014).

3.5.6. Multigroup Analysis

To assess whether the structural model differs between sociodemographic groups, a
multigroup analysis is conducted. Each path of the model is individually constrained
between the groups to detect differences with the help of the significance value. In case
of a significance <0.05, the path coefficients are used to determine for which of the groups

the relationship is weaker or stronger (Byrne, 2013).

3.6. Research Quality

To ensure the high quality and credibility of a quantitative research, it is of crucial
importance that the survey data is reliable and valid. Reliability evaluates whether the
instruments and questionnaire items used to produce the same score on other occasions.
If they do so, they are considered to be accurate and stable and thereby the outcome of
the survey is reliable (Easterby-Smith et al., 2018). Reliability and validity are measured
during our analysis with different statistical coefficients, such as CR, Chronbach’s Alpha

or the Fornell-Larcker criterion.

Moreover, reliability is ensured by choosing a neutral research topic. As such, the private
life of our research participants was not influenced so that they do not feel exposed to any
risk while helping us with our study. Hence, participant bias is considered, as the survey
participants are not directly influenced by the research. To help achieve that, the survey

is conducted anonymously.

Furthermore, validity is reached when the results from the survey are transferable to other
contexts or settings (Easterby-Smith et al., 2018). Validity is achieved during this study

as the survey questions are derived from previous studies about last mile delivery and
38



parcel lockers and are adapted to our context. Furthermore, the survey questions are
phrased in a straightforward and understandable way. This was confirmed by the pre-test
participants who gave us feedback about the comprehensibility of our survey. Finally,
internal validity is ensured by using the introduced control variables to verify the

representativeness of the sample.

3.7. Research Ethics

Axiology, or more precisely the role of values and ethics, plays a big role in the credibility
of a research. According to Saunders et al. (2019), ethics refer to the standards of
behaviour that guide your conduct in relation to the rights of those who become the
subject of your work or are affected by it” (Saunders et al., 2019, p. 253). Following that,
researchers have to consider how to deal with their own values and norms as well as with

the ones of the people they are researching (Saunders et al., 2019).

Jonkdping University (2020) developed its own ethics policy for researchers. The five
main principles are summarized in Table 3 (Jonkdping University, 2020). They were
developed by Jonkoping University based on the European Conduct for Research
Integrity and the UNESCO recommendations for scientific researchers (ALLEA, 2017,
UNESCO, 2018).

Reliability » quality of research is reflected in the design, methodology,
analysis and use of resources in research

Honesty » in the development, undertaking, review, reporting and
communication of research in a transparent, fair, full and
unbiased way (includes fairness in assessments of the research of
others)

Respect » to colleagues, research participants, society, ecosystems, cultural
heritage and the environment

Accountability > for research from idea to the dissemination of results
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Openness » in terms of ties to various actors, colleagues in research, as well
as own motives for the research assignment and possible profit

» openness and transparency in both methodology and results so

that other researchers can use and control new research findings

Table 3: Summary of JU Research Ethics

During the undertaking of our study, we follow Jénkdping University’s research ethics.
Therefore, we focus on open and straightforward communication with everyone involved
in the study. The basic requirements for participation in our survey, as well as the goals
of our study, are precedingly explained. Moreover, the participants are well aware that
anonymity and confidentiality are guaranteed. We conduct the whole study in an unbiased
way and treat everyone equally. Other studies are reviewed in a scientific way and
analysed impartially. Conflicts of interest can be precluded, as no financial
compensations or sponsorships are part of the research. Lastly, we are solely responsible

for everything that was written in this paper and hold ourselves accountable for it.
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4. Empirical Findings and Analysis

The upcoming chapter involves the analysis of our dataset by conducting SEM and a
multigroup analysis. To begin with, the dataset is evaluated in the descriptive results.
Moreover, the SEM involves verification of the validity and reliability of the measurement
model. Following this, the proposed hypotheses are tested in the structural model and a
mediation analysis is conducted. Finally, the multigroup analysis assesses the influence
of sociodemographic groups on the constructs.

4.1. Descriptive Results

The data collection process resulted in 532 completed questionnaires. At the beginning
of the survey, each participant was asked questions regarding their demographic
characteristics including gender, age, living area and occupation. Afterwards, they had to
select whether they have used parcel lockers before. As this study analyses how satisfied
customers were with their parcel lockers usage, a previous experience with this
technology was a requirement. Out of the returned surveys, 51.4% have used parcel
lockers before and are therefore qualified for our research. However, the unqualified
responses are still scanned for possible patterns. Thus, roughly 60% of the participants
who have no parcel locker experience live in a rural area, whereas 60% of the participants
that have used them before the survey live in an urban area. Other than that, no obvious

patterns are detected in the overall dataset.

The qualified data set that is used for further analysis consists of 236 responses, out of
which 56.8% are female and 43.2% are male participants. In terms of age, the majority of
the participants are between the age of 25 and 34 (35.2%). The second largest group is in
the age category 18-24 (29.7%). 17.8% are between 35 and 49 years and 2.1% are 65 or
older. The smallest share is in the age category of 18 years or younger and involves one
participant. As the geographical focus of this study is on Austria and Germany only, the
answers of Austrian and German participants are distributed almost equally. Roughly one
third (56.8%) of the participants live in an urban area, whereas 27.1% come from a rural
region and 16.1% from a suburban region. Regarding the occupation, the majority are
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employed (61.4%) and students account for the second largest group with 23.3%. Table
4 gives a detailed overview of the evaluated demographic characteristics, including data
from both, participants that have used parcel lockers before as well as from people that
have no prior experience with this service. Furthermore, it provides the absolute numbers

as well as the relative percentages of the data.

Participants that Participants that
have used parcel have not used parcel
lockers before lockers before
Criteria Characteristics N % N %

Female 134 56.8% 118 52.9%

Gender
Male 102 43.2% 105 47.1%
< 18 years 1 0.4% 7 3.1%
18-24 years 70 29.7% 81 36.3%
25-34 years 83 35.2% 62 27.8%

Age

35-49 years 42 17.8% 28 12.6%
50-64 years 35 14.8% 39 17.5%
> 65 years 5 2.1% 6 2.1%
Austria 119 50.4% 62 27.8%

Country
Germany 117 49.6% 161 72.2%
Rural 64 27.1% 144 64.6%
Living area Suburban 38 16.1% 34 15.2%
Urban 134 56.8% 45 20.2%
Student 55 23.3% 55 24.7%
Employed 145 61.4% 139 62.3%
Self-employed 20 8.5% 7 3.1%

Occupation

Job-seeking 4 1.7% 3 1.3%
Retired 9 3.8% 7 3.1%
Other 3 1.3% 12 5.4%

Table 4: Demographic Characteristics
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Continuing, some questions were asked evaluating the participants’ usage and experience.
Roughly 60% have only tried parcel lockers a few times before participating in the survey.
28.8% use the service monthly and 10.6% weekly. Furthermore, 89% state, that they had
an overall good experience with the usage in the past, while 10.6% were neutral and 0.4%
experienced bad service. Regarding the question of whether parcel lockers are more
advantageous than other last mile places, roughly half of the respondents answer yes,
34.7% are neutral and 11% do not perceive lockers as more advantageous. Lastly, 97.9%

claim that they would use parcel lockers again while 2.1% declare otherwise.

4.2. Measurement Model

The validity and reliability of the constructs are evaluated by conducting an exploratory
and confirmatory factor analysis. The analysis is performed in IBM SPSS Statistics and
is started by conducting the Kaiser-Meyer-Olkin measure of sampling adequacy and
Barlett’s test of sphericity to evaluate the overall fit for a factor analysis. For the items to
be suitable for a factor analysis, a value larger than 0.5 is required for KMO (Kaiser,
1974) and the Barlett’s test to be statistically significant at p<0.05. As KM0=0.932 and
p=0.000, the variables are sufficiently correlated to perform a factor analysis. The
exploratory factor analysis groups the items into four different constructs and provides a
first overview of the factor loadings, which estimate the correlation between items and
constructs (Suhr, 2006). This step leads to the removal of the lowest factor loadings for
further analysis.

The internal consistency reliability of the constructs is measured with composite
reliability (CR) (Hair et al., 2014) and Cronbach’s alpha, which measures the consistency
in a composite variable by combining scores on a set of variables (Easterby-Smith et al.,
2018). In order to fulfil composite reliability a value greater than 0.7 is needed (Hair et
al., 2010). Another way to evaluate the internal consistency is by measuring Cronbach’s
alpha, which also has to be greater than 0.7 (Easterby-Smith et al., 2018). Table 6 shows
that the values for both measurements exceed 0.7. Following, convergent validity is
estimated by performing a confirmatory factor analysis in AMOS 28. For this purpose,

the factor loadings of the items as well as the average variance extracted (AVE) (Hair et
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al., 2014), which explains the average variance between the variables (Afthanorhan,
2013), is assessed. Thus, convergent validity is “the extent to which the latent variable
correlates to items designed to measure the same latent variable” (Garver & Mentzer,
1999, p. 35). In order to ensure convergent validity factor loadings need to have a value
greater than 0.6 and the AVE has to be greater than 0.5 (Garver & Mentzer, 1999). By
conducting the CFA, several items have to be excluded due to their factor loadings being
too low. Thus, in total nine items are removed in order to provide convergent validity.
Nonetheless, the constructs still contain enough significant items for further analysis.
Two items, CP1 and CP6, show slightly lower factor loadings (0.573, 0.530), however,
according to Hair et al. (2010) values greater than 0.5 can be considered significant if the
AVE is still greater than 0.5 (Table 6). As this is the case in our study, both items are kept
in our model. Table 5 illustrates the items kept after conducting the CFA and their

respective factor loadings.

Construct Item Iiggticr)\;
PQ2 0.683
Perceived Quality PQ4 0.703
PQ6 0.839
PEU1 0.921
Perceived Ease of Use PEU2 0.875
PEU3 0.847
CP1 0.573
CP2 0.840
Convenience Perception CP3 0.883
CP5 0.649
CP6 0.530
CSs2 0.889
Customer Satisfaction CS3 0.865
CS5 0.718

Table 5: Constructs, Items and Factor Loadings

Lastly, the third validity to be measured is the discriminant validity, which evaluates to
which extent the construct is empirically different from other factors (Hair et al., 2014).
It is determined through the Fornell-Larcker criterion, which states that a construct’s

shared variance is higher with its indicators than with other constructs (Fornell & Larcker,
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1981; Hair et al., 2014). In order to fulfil discriminant validity, the AVE has to be higher
than the highest squared correlation (MSV) of each construct (Hair et al., 2014).
Considering the results from the test, discriminant validity is supported for all constructs.
Table 6 summarises the results from internal consistency as well as convergent and

discriminant validity.

Mean | SD CR | AVE | MSV o PQ PEU CP CS
PQ | 4.222 | 0.800 | 0.788 # 0.555 | 0.552 | 0.782 | 0.745
PEU | 4352 | 0.873 | 0.913 | 0.777 | 0.540 | 0.911 | 0.735 | 0.882
CP | 3928 0854 0.829  0.503 | 0.267 | 0.821 H 0.515 | 0.404 | 0.709
CS | 4313 | 0.805  0.866 0.685 0.552 0.855 | 0.743 | 0.728 @ 0.518 | 0.827

Table 6: Mean, Standard Deviations (SD), Composite Reliability (CR), Average
Variance Extracted (AVE), Cronbach’s Alpha (o) and Correlation Variables

To confirm that the measurement model fits with the sample data, the model fit is
evaluated. All values of the model fit are summarised in Table 7. The traditional absolute
fit indicator is the Chi-Square which evaluates the degree of mismatch between the
sample and the fitted covariance matrices (Hu & Bentler, 1999). However, the Chi-Square
is restrictive in its use as it is sensitive to the sample size of the gathered data (Bentler &
Bonett, 1980). Instead, we used the CMIN/DF, also called normed Chi-Square, which
makes the metric less dependent on the sample size and thus might show better results for
our study (Kline, 2018). Different values between 2 and 5 are recommended in the
literature (Marsh & Hocevar, 1985). According to Kline (2018), a CMIN/DF lower than
3 can be considered an acceptable fit, while Hooper et al. (2008) state that one between 3
and 5 indicates a reasonable fit. Moreover, the p-value has to be below 0.05 to be
significant (Hooper et al., 2008). The CMIN/DF for our model is 3.194 with a significance

level of 0.000, hence it is accepted with a reasonable fit.

The next index used in our analysis is the RMSEA (root mean square error of
approximation) which shows us how well the model fits the population covariance matrix
with unknown but optimally chosen parameters (Byrne, 2013). Hence, it adjusts the Chi-

Square according to the sample size and the degrees of freedom (Easterby-Smith et al.,
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2018). The advantage of the RMSEA is that the null hypothesis can be tested precisely
(McQuitty, 2004), however, a limitation is that the indicator shows better results with
fewer parameters (MacCallum et al., 1996). A fair fit of the model is indicated within a
range of 0.05 and 0.1 (Hooper et al., 2008), but a good fit can be reached when the value
is below 0.08 (McDonald & Moon-Ho, 2002). The RMSEA for our model equals 0.088
and therefore indicates a fair fit of the model, thus it can be accepted.

Continuing with the relative fit indices, the first measurement is the TLI or NNFI (Tucker-
Lewis index or non-normed fit index). It compares the y? value of the model to the y?
value of the null hypothesis, whereby the null hypothesis reflects the worst-case scenario
of all variables being uncorrelated (Bentler & Bonett, 1980). According to Bentler and
Bonnet (1980), a TLI greater than 0.9 indicates a good model fit, which can be confirmed
with our value of 0.921. However, with smaller sample sizes, the TLI might show
questionable results (Bentler, 1990). Given that, the CFI (comparative fit index) is used,
as it takes the sample size into account and thereby eliminates all deficiencies of the
previously described indices (Byrne, 2013). Generally, the CFl is calculated like the TLI,
assuming that all latent variables are uncorrelated and comparing the sample covariance
matrix with this null model (Hu & Bentler, 1999). Similar to the TLI, a value higher than
0.9 should be strived for to have a good fit (McDonald & Moon-Ho, 2002). Thus, our CFI

of 0.935 can also be accepted.

CMIN/DF RMSEA TLI/NNFI CFlI

3.194 0.088 0.921 0.935

Table 7: Model Fit Indices Measurement Model

4.3. Hypothesis Testing

Before assessing the structural model, the data is tested for outliers with the help of the
Cook’s distance test, performed through SPSS. It evaluates the influence of each
observation on the fitted response values and has to be assessed to ensure, that the effect
of each variable on the latent variable is not too strongly influential. This applies when
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none of the outliers comes close to or exceeds the threshold value of 1 (Hair et al., 2010).
As visible in Figure 4, none of our values uniquely identified by their data time stamp

comes close to 1. Thus, the outliers do not show significant impact and can all be retained.

Scatter Plot of Cook's Distance by Datestamp
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Figure 4: Cook's Distance Test

The structural model assessment is carried out to evaluate the relationships between the
different constructs. To ensure that the results are not dependent on different
sociodemographic characteristics, age, gender, living area and occupation are used as
control variables. The demographics are included in the model as a baseline. With the
help of Amos, a path analysis is conducted to measure each of the hypotheses, as well as
the mediating hypotheses. This model can be seen in Appendix 2: Structural Model.
Moreover, the validity of the structural model is confirmed by performing a model fit

analysis.

The results of the path analysis are summarised in Table 8. It displays the exact path,
measured path coefficient, t-value, p-value and the result for each of the proposed
hypotheses. The path coefficients explain the hypothesized relationship between two
constructs and the effect one construct has on the other. The coefficient values range from
-1to +1. The closer the values are to either of the two, the stronger the negative or positive
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relationship between the constructs and the more likely they are to be significant (Hair et
al., 2014). All of our paths show quite high positive values except for H4, which shows a
weak positive path coefficient and thus might not be significant. To confirm or reject the
significance of the hypotheses, the t- and p-values are calculated. According to Hox and
Bechger (1998), the t-value either has to be lower than -1.96 or higher than 1.96 to
indicate significance. Moreover, the p-values have to be lower than 0.05 to confirm the
significance of the path coefficient (Lee et al., 2000). Given that, H1, H2, H3 and H5 are
significant and therefore accepted. As already assumed before, H4 is insignificant given

its t-value of 1.464 and p-value of 0.134, hence the hypothesis will be rejected.

Hypothesis Path P?ﬂ_] t-value p-value Result
coefficient

H1 PEU - PQ 0.779 9.510 0.000 accepted

H2 PEU > CP 0.413 5.410 0.000 accepted

H3 PQ > CS 0.729 4.477 0.000 accepted

H4 CP > CS 0.086 1.464 0.143 rejected

H5 CP > PQ 0.200 3.342 0.000 accepted

Table 8: Results of Structural Model Assessment

Additionally, the R? (r-square) is measured and can also be seen in Figure 5, together with
the path coefficients. It explains the proportion of the variance in the dependent variable
that can be explained by one or more of the independent variables. It ranges from 0 to 1
and a higher number indicates a higher predictive accuracy explaining the combined
effect of the independent variables on the dependent one (Hair et al., 2014). In our
structural model, 82.2% of the variance in customer satisfaction is explained by the other
three constructs. Moreover, 77.9% of the variance in perceived quality is explained by
perceived ease of use and convenience perception. Thus, both show substantial levels of
predictive accuracy (Hair et al., 2014). Only 17,1% of the variance in convenience
perception is explained by perceived ease of use. Hence, despite statistical significance,

it shows a weak level of predictive accuracy (Hair et al., 2014).
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Figure 5: Results of the Structural Equation Model (*=significant)

To confirm the model fit of the structural model assessment, the same indicators as for
the measurement model assessment are used. All values are displayed in Table 9. The
CMIN/DF is lower than 0.3, hence it confirms an acceptable fit (Kline, 2018). Moreover,
with the measured RMSEA lower than 0.08 and TLI and CFI greater than 0.9, the model
fit can be assessed as good, hence it is accepted (Bentler & Bonett, 1980; McDonald &
Moon-Ho, 2002).

CMIN/DF RMSEA TLI/NNFI CFl
2.086 0.068 0.910 0.942
acceptable fit good fit good fit good fit

Table 9: Model Fit Indices Structural Model

A mediation analysis is conducted when a variable might transmit the effect of an
independent variable to an outcome variable partially or entirely (MacKinnon et al.,
2013). Hence, the mediating variable absorbs part of the effects of the independent
towards the dependent variable (Hair et al., 2014). Two mediator hypotheses are included

in our model. H6a evaluates the effect of perceived quality as a mediator between
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perceived ease of use and customer satisfaction. Secondly, H6b considers convenience
perception as a mediator between the two same constructs. To analyse those two
mediating variables, the structural model is run in Amos, using the bootstrapping method
with 5000 bootstrap samples and a confidence interval of 0.95 (Goldstein, 2011).
However, Amos is only able to calculate the mediating effects of both, perceived quality
and convenience perception at once. The results are depicted in Table 10 and show, that
the path coefficient of the indirect effect is 0.664 and is confirmed with a 95% confidence
interval of [0.409;1.131] and a significance level of p<0.05. Therefore, the combined
indirect effect of perceived quality and convenience perception is accepted. Moreover,
when analysing the direct effect of perceived ease of use on customer satisfaction, the
path coefficient is 0.157, with insignificant t- and p-values of 1.167 and 0.243. As this
direct effect is rejected, the path between perceived ease of use and customer satisfaction
is fully mediated. However, as stated earlier, the path between convenience perception
and customer satisfaction is insignificant. Thus, one of the prerequisites for a mediation
is not fulfilled and convenience perception cannot act as a sole mediator for ease of use
towards customer satisfaction. Hence, H6b has to be rejected. Finally, this confirms that
perceived quality is the sole and full mediator and H6a can be confirmed as a mediating

hypothesis.

As previously stated, H4 is rejected, hence the relationship between convenience
perception and customer satisfaction is not significant. However, as depicted in table 10
it is proved with the mediating analysis that the path between convenience perception and
customer satisfaction is fully mediated by perceived quality. The indirect effect is
comparably less strong with a path coefficient of 0.146, but the confidence interval of
[0.054;0.320] and the p-value being lower than 0.05 support the significance of perceived

quality as a mediator.
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Path

Hypothesis Path Mediator o 95% ClI p-value | Result
coefficient
Hé6a PEU->CS PQ supported
0.664 [0.409,1.131] @ 0.001 :
H6b PEU->CS CP rejected
H4 CP->CS PQ 0.146 [0.054,0.320] | 0.001 | supported

Table 10: Mediation Analysis

4.4. Multigroup Analysis

A multigroup analysis is conducted to detect whether the structural model differs between
varying demographic groups. Therefore, for the sociodemographic categories gender,
living area and country the previously used groups are kept and it is therefore
differentiated between male and female, urban, suburban and rural, as well as Germany
and Austria. For age, new groups have to be built, as the sample sizes in the categories
<18 and >65 are too small with only one and five persons. Hence, the groups in the age
category are merged. All determined groups and the sample size n for each group are
displayed in Table 11. Occupation is not included in the multigroup analysis because
more than 60% of the people are employed and the rest of the samples are spread over
the five other categories. Hence, the distribution is very unequal and a comparison of the
groups seems not reasonable here.

Gender Living area Age Country
Group 1: male Group 1: urban Group 1: <24 years | Group 1: Germany
n=102 n=134 n="71 n=117
Group 2: female | Group 2: suburban | Group 2: 25-34 years = Group 2: Austria
n=134 n=238 n=283 n=119
Group 3: rural Group 3: 35-49 years
n =64 n=42

Group 4: >50 years
n =40

Table 11: Determined Groups for the Multigroup Path Analysis
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Amos’ built-in function is used to constrain each path individually to understand possible
differences between the groups of a category (Byrne, 2013). All significance values for
the different paths and groups are displayed in Table 12. The boldly marked values show
a significance level of <0.05 and indicate that a significant difference exists between the
different groups of a sociodemographic category for the constrained path (Byrne, 2013).
Moreover, Table 13 shows the path coefficients for each of the groups for the previously
determined significant relationships. It is found that the path between perceived ease of
use and convenience perception in the gender category is significant with a p-value of
0.004. The effect between perceived ease of use and convenience perception is stronger
for females with a path coefficient of 0.54 compared to males with a coefficient of 0.32.
Moreover, the relationship between convenience perception and perceived quality is
significantly different for the category living area with a value of 0.010. Here it is detected
that the path coefficient for suburban people is 0.19, for rural inhabitants it is 0.24 and
the urban group shows a path coefficient of 0.26. Hence, convenience perception has the
weakest effect on perceived quality in suburban areas, followed by people living in rural
areas. Finally, the effect for people in urban areas is the strongest. For the category age,
the relationship between perceived quality and customer satisfaction is found significant.
Especially for the samples of age >50, the effect is comparably much weaker with a
coefficient of 0.49, while the group younger than 24 shows a coefficient of 0.59.
Continuing, the groups of age 25-34 and 35-49 show a similarly strong effect with path
coefficients of 0.63 and 0.62. Lastly, for the category country, no significant differences
between the groups Germany and Austria are found.

. . Category Category Category Category
Relationship Gender Living Area Age Country
PEU->PQ 0.510 0.066 0.339 0.793
PEU->CP 0.004 0.060 0.711 0.545
PQ->CS 0.716 0.543 0.037 0.725
CP->CS 0.105 0.592 0.355 0.127
CP>PQ 0.919 0.010 0.325 0.408

Table 12: Multigroup Path Analysis — Significance Values

52



Significant

Category relationship Groups Path coefficient
Male 0.32
Gender PEU->CP Female 0.45
Urban 0.26
Living Area CP->PQ Suburban 0.19
Rural 0.24
<24 0.59
25-34 0.63
Age PR=>CS 35-49 0.62
>50 0.49

Table 13: Multigroup Path Analysis - Path Coefficients for Significant Groups
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5. Discussion

The following chapter thoroughly discusses the empirical findings and links them to the
theory and literature.

In this paper, the factors having an impact on customer satisfaction in regard to parcel
lockers are investigated. By including different demographic groups in the sample with a
quite even distribution, general conclusions can be drawn for a larger population across

Germany and Austria.

In the descriptive part of our analysis, we detected that a higher percentage of people in
urban areas have previously used parcel lockers compared to citizens in rural areas. This
effect can possibly be explained by the density of parcel locker networks being higher in
urban areas, thus the lockers are easier to reach (Morganti, Seidel, et al., 2014). Moreover,
customers in urban areas often live in apartment blocks with central locker stations
belonging to the complex. Therefore, the alternative of attended home delivery is not
being practised in those apartment complexes and parcels are only delivered via common
collection points (Quadient, 2020). Considering the fact that attended home delivery is
omitted in some urban living spaces, the number of people using parcel lockers is

naturally higher compared to rural areas.

Our study confirms the findings from the literature, that even though reception for parcel
lockers has been positive (Vakulenko et al., 2018), most people are still reluctant to use
newer, more innovative delivery places (Asdecker, 2021). 89% of our survey participants
stated that they had good experiences with parcel lockers and an extensive 97.7% said
that they would use parcel lockers again. Hence, the satisfaction regarding parcel locker
stations is high and the concept is generally positively evaluated. In contrast to that, only
39.4% of our sample use parcel locker stations frequently (28.8% monthly and 10.6%
weekly) and the rest of the participants have only used them a few times. These numbers
are surprisingly low when comparing it to statistics from 2019 and 2020 stating that
around 30% of the people in Germany shop online at least once per week (Bitkom e.V.,

2020; Koptyug, 2022). Hence, it can be assumed that the majority of the consumers still
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mostly relies on attended home delivery, as most people are still used to this traditional
delivery option and therefore preferably choose it when ordering online (Morganti,
Seidel, et al., 2014; Xueqin Wang et al., 2020). Another explanation would be that the
option of choosing parcel lockers as the preferred delivery place is not always available

when ordering online (Setien, 2018).

All four constructs in our study are reliable and valid and therefore relevant for our
research. Furthermore, the relationships between them are significant, except for the
direct relationships between ease of use as well as convenience perception and customer
satisfaction. The findings show that both, perceived ease of use and convenience
perception are fully mediated by perceived quality. Hence, it can be stated that perceived

quality plays an essential role in the evaluation of customer satisfaction.

The hypotheses 1, 2, 3 and 5 were all accepted, confirming the relationships between the
constructs. The first hypothesis explores the link between perceived ease of use and
perceived quality. By acknowledging this statement, it can be said that an easy operation
of parcel lockers improves the perceived quality by the customers. Following this,
hypothesis 2 investigates the relationship between the constructs perceived ease of use
and convenience perception. The results confirm that simplicity of use decreases the
customers’ effort and time needed for the parcel collection. Therefore, customers perceive
parcel lockers as more convenient. Furthermore, hypothesis 3 tests whether perceived
quality has an impact on customer satisfaction. Findings show that a high perception of a
parcel locker’s quality by the customers influences positively how satisfied the users are
with its usage. Moreover, the fifth hypothesis analyses the correlation between
convenience perception and perceived quality. As this hypothesis is significant, it can be
said that a higher convenience perception of parcel lockers in terms of reduced time effort
and location accessibility has a positive impact on the customers’ quality perception.
Hence, by meeting the customers’ needs the perceived quality of the service is increased.

However, the direct relationship between convenience perception and customer
satisfaction (H4) was not found to be significant. This result is rather surprising, as a lot

of authors have confirmed the direct relationship in similar contexts (Chen et al., 2020;
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Tsai & Tiwasing, 2021; Vakulenko et al., 2018; Xuping Wang et al., 2014). Nonetheless,
Joerss et al. (2016) claim in their study that customers are not sufficiently satisfied with
parcel lockers despite a high convenience in terms of time, even though they usually have
the possibility to collect their parcels around the clock. Therefore, it seems reasonable to
assume that a high level of convenience does not necessarily lead to higher customer

satisfaction on its own.

Furthermore, results show that perceived quality fully mediates two relationships. First,
it was found as a mediator between the constructs of ease of use and customer satisfaction.
Hence, it can be said that the customers’ higher perception of the quality of parcel lockers
resulting from an easier operation leads ultimately to a better usage experience and
satisfaction. Especially high reliability and low defectiveness are considered important
by the survey participants, as visible through the high factor loadings of the respective
items (PQ2, PQ4 and PQ6). Customers perceive a parcel locker’s quality as higher if they
discern it as more reliable, which can be achieved with a higher level of ease of use
(Fornell et al., 1996; Mustapha & Obid, 2015). Consequently, high quality perception and
reliability influence customer satisfaction positively (Tsai & Tiwasing, 2021). Second,
perceived quality also mediates the relationship between convenience perception and
customer satisfaction meaning that convenience in terms of time and effort has an impact
on the customers’ perception of quality eventually leading to enhanced satisfaction
(Collins, 2015; Zhang & Tong, 2017). Especially the items 2 and 3 of convenience
perception showed high factor loadings, meaning that customers put increased emphasis
on an easily reachable location of lockers close to their homes. Hence, it can be said that
if parcel lockers have a convenient location or users discern a reduced time effort,
customers are more likely to perceive a higher quality of the service. Therefore, it is
important to acknowledge perceived quality as a crucial construct in the model. It also
indicates that customers have a higher quality perception of parcel lockers that are easy
to use and have convenient attributes, which lead to a better overall experience with the
service. As a result, customers are more satisfied with their usage of parcel lockers.
Lastly, the mediating role of convenience perception between perceived ease of use and

customer satisfaction was rejected since the fourth hypothesis was not significant, as
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stated before. Hence, convenience perception has no impact on the link between the two
constructs. Concluding, the higher convenience that customers discern resulting from an
easier operation of parcel lockers does not necessarily lead to higher customer

satisfaction.

The multigroup analysis measured whether the tested relationships differed between the
sociodemographic groups gender, age, living area and country. It was detected that the
effect of perceived ease of use on convenience perception is weaker for males compared
to females. Relating that to the literature, it was found that females place a higher value
on ease of use as well as accessibility and therefore favour a higher convenience in
comparison to males (Javed et al., 2020; J. Y. Lai et al., 2014). Consequently, being in
line with the findings it can be said that women put more importance on the simplicity of

use of parcel lockers and hence, perceive a higher convenience.

Moreover, the effect of convenience perception on perceived quality was strongest for
respondents living in urban areas. This effect coincides with the previous literature since
parcel locker networks are denser in urban areas (Morganti, Seidel, et al., 2014). Most
people in urban areas live in blocks of flats where shared parcel locker stations for all
inhabitants of an apartment complex are commonly offered by delivery companies
(Xuping Wang et al., 2014). Given that, it is more likely that a parcel locker station is
located close to a consumer’s home. Additionally, locker stations are placed alongside
most people’s daily travel routes, hence the time and effort to reach the locker are reduced.
This supports Boysen et al.’s (2021) statement that a walking distance to parcel lockers
can be critical for people to use parcel lockers. Collins (2015) extends this argument by
saying that distances between parcel lockers in urban areas are shorter and the parcel
locker locations are mostly alongside habitual routes that are within walking or cycling
range of many consumers, thus they find the lockers more convenient to use. Following
this argumentation, it would be logical to assume that the effect of convenience perception
is the least strong for rural consumers, as the next parcel locker station might be further
away and is thus harder to reach. However, our study unexpectedly showed that the effect
is the weakest for suburban participants of the study, even though the network in suburban

areas is denser compared to rural areas (Morganti, Seidel, et al., 2014).
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Finally, it was observed that the relationship between perceived quality and customer
satisfaction is similarly strong for the two middle-aged groups involving people between
25 and 49 years of age. Comparably, the effect is less strong for people younger than 24
and people that are 50 and older. Especially the effect for the latter group is significantly
weaker. One possible explanation might be that the older generations are generally more
reluctant toward new technologies. That was confirmed by Mitrea et al. (2020), who
found that people over 66 years are more hesitant to adopt parcel lockers as their preferred
last mile delivery place. Transferring that to our study context, they might be sceptical
about parcel lockers and therefore view traditional home delivery as more reliable
compared to parcel lockers. However, the finding regarding the youngest age group is
unexpected as it is anticipated that younger people would have better experiences and a
higher intention to use parcel lockers. Moreover, lannaconne et al. (2021) claim in their
study that younger people have a positive attitude towards parcel lockers, especially if
they have a high convenience and therefore, perceived quality. Similar results were also
found by Mitrea et al. (2020) stating that young people showed positive inclinations

toward parcel lockers.

For the category country, no significance for any of the paths was found in the analysis,
meaning that there are no remarkable differences between the Austrian and German
respondents. This result can be explained by the cultural similarities between the two
countries and is supported by the models developed by Hofstede (2001) and Hall (1976),
in which the authors confirm several behavioural, cultural as well as societal similarities
between the Austrian and German population. Therefore, it is also often suggested to
consider Austria and Germany as a homogenous group when conducting studies due to
overlapping results (Seri¢, 2017). Due to the parcel locker networks being quite dense in
both countries and the existence of cultural similarities in customer behaviour, it seems
reasonable that the category country showed no significant effects on the tested

relationships.
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6. Conclusion

This chapter shortly concludes the results of the study while also answering the research
question. Moreover, theoretical and managerial implications, as well as possible

limitations, are discussed while providing areas for future research.

The conducted study aimed at evaluating customer satisfaction regarding parcel lockers
in Germany and Austria. To fulfil the purpose of the study, a framework was developed
with the considered relevant constructs in a parcel locker context, namely perceived ease
of use, convenience perception, perceived quality and customer satisfaction. Continuing,
a quantitative study in form of a survey was conducted to test the proposed hypotheses.
SEM and multigroup analysis were used to analyse the collected data and thereupon

answer the following research questions:

RQ1: What are the factors influencing customer satisfaction in regard to parcel lockers?

RQ2: Which sociodemographic characteristics have an effect on the factors influencing

customer satisfaction?

All determined factors, perceived ease of use, convenience perception and perceived
quality, were found to have an influence on customer satisfaction. However, it was
surprising that neither perceived ease of use nor convenience perception showed a
significant direct influence on customer satisfaction. Hence, both of the constructs were
fully mediated by perceived quality. The total effect of perceived ease of use on customer
satisfaction through perceived quality was stronger compared to the mediated relationship

between convenience perception and customer satisfaction.

Regarding the sociodemographic characteristics, gender played a role in the relationship
between perceived ease of use and convenience perception, which was surprising.
Moreover, the effect of convenience perception on quality was influenced by the living
area, which corresponded partly with the existing literature since the effect was strongest
for the rural population. However, the weakest impact was found for suburban
participants, which was unexpected. Lastly, age played a significant role in the influence
of perceived quality on customer satisfaction. As expected, older generations are more
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reluctant towards new technologies and thereby the effect was the weakest for them as
they perceive parcel lockers as less reliable. However, surprisingly, the effect was also
weak for the youngest age category which contradicts findings from previous studies.
Lastly, no significant differences in any of the paths were found between the two
countries, which corresponds with the literature stating that Germany and Austria are

culturally similar to each other.

6.1. Theoretical and Practical Implications

By evaluating the factors influencing a customer’s satisfaction with the experience of
parcel lockers, this thesis contributes theoretically as well as practically in several ways.

Thus, both theoretical and managerial implications can be drawn from these results.

6.1.1. Theoretical Implications

Theoretically, our thesis provides several contributions. To begin with, it extends existing
research on parcel lockers by incorporating the customer’s point of view in the form of
customer satisfaction. While there are some studies that investigate parcel lockers in
various aspects (lwan et al., 2016; Tsai & Tiwasing, 2021; Vakulenko et al., 2018), there
is limited research on customer satisfaction in regard to this service (P.-L. Lai et al.,
2021). An extensive literature review on parcel lockers provided the theoretical insights
which we incorporated with empirical findings. To determine important constructs for
our framework, relevant factors were picked from the ACSI model, since it is one of the
most commonly used satisfaction models (Fornell et al., 1996). However, the
technological aspect is not considered in the ACSI, hence the model was expanded with
the construct perceived ease of use from the TAM which has an influence on customer
acceptance as well as satisfaction (Kuo et al., 2005; Tung, 2013). Lastly, measuring the
effort of using parcel lockers was deemed to be important for satisfaction, thus the
construct of convenience perception was added (Srivastava & Kaul, 2014; J. Xu & Hong,
2013). All of these factors influencing customer satisfaction were analysed and linked to
the literature. Hence, this study emphasises the importance of integrating significant

constructs that impact a customer’s experience in the development process of parcel
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lockers in order to improve the last mile segment as well as to achieve a competitive

advantage.

Furthermore, the developed theoretical framework was specifically designed in relation
to parcel lockers. The PLSCM explores the influence of perceived ease of use, perceived
quality as well as convenience perception on the customer’s satisfaction with parcel
lockers. Results show that perceived quality fully mediates the relationship between
perceived ease of use and customer satisfaction as well as between convenience
perception and customer satisfaction. Thus, this theoretical framework can act as a
foundation to study customer satisfaction with parcel lockers. Considering the fact that
there are many factors influencing customer satisfaction, our study provides a basis for
future research further investigating this topic. Hence, our model can be further extended
by incorporating other factors to gain a deeper understanding of the effects on customer
satisfaction. Therefore, researchers can use this study to build on for their further research.

6.1.2. Practical Implications

In addition, this thesis is of relevance for several logistics service providers, last mile
actors and companies that perform the last mile that want to improve their last mile
segment. High customer satisfaction increases customer loyalty which improves a
company’s competitive advantage and hence, its profits. Therefore, businesses should
aim at making and keeping their customers satisfied (Kotler & Armstrong, 2017). Given
that, logistics service providers can consider the results of this study when redesigning or
optimising the last mile process by regarding specifically the factors influencing customer
satisfaction. Furthermore, it might also provide relevant insights to companies aiming at
entering the market and implementing parcel lockers. By considering the findings in the
early development stage, they might be able to address more customers and adapt to their

needs and wishes that improve their overall experience.

Results show that perceived quality fully mediates the relationship between perceived
ease of use and customer satisfaction as well as convenience perception and customer

satisfaction. Hence, companies should put a focus on the parcel lockers’ perceived quality
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when developing the service. Consequently, businesses should especially consider this
factor when improving the technology’s simplicity to use or comprehensibility of the
instructions on how to operate the technology of parcel lockers. Moreover, another
significant factor influencing customer satisfaction through the factor perceived quality
IS convenience perception, which companies can consider by aiming at reducing the

perceived effort in terms of location and time.

Lastly, it was also shown that the relationship between convenience perception and
perceived quality differs among various living areas. As it was weaker in rural and
suburban areas, businesses have to regard the fact that the locker network is less dense in
those areas. Therefore, for some customers, it might be more convenient to choose home

delivery as their last mile option due to longer travelling time and higher time effort.

6.2. Limitations and Future Research

There exist several limitations to our study, which pose opportunities for future research.
To begin with, the study was conducted in a limited geographical scope as the survey
only involved participants from Austria and Germany. Therefore, the results may not be
applicable to other countries or cultures. An opportunity for future research would be to

research the same context in different geographical settings.

Moreover, our study involved a limited respondent quantity which could be extended to
get more diverse results that can be better drawn to a broad population. Additionally,
some age groups might not be representative due to the small share of respondents
especially in the age groups <18 as well as >65 years. This can be explained by the fact
that older generations are generally more difficult to involve in online surveys as they are
not as representative on social media as other age groups. Regarding the youngest age
group, a possible explanation can be that they do not have prior experience with parcel
lockers as online orders are usually conducted by their parents. Continuing, the survey
was distributed online only, mainly through social media channels. Thus, the sampling
can be conducted more purposively for future studies, such as directly addressing people

at parcel locker stations, to get a more representative sample and more adequate results.
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Given the limited time scope of our study and the Covid-19 pandemic, this was not

possible for us and we had to rely on other measures.

Furthermore, our study investigates the influence of four different control variables on
the results. However, there are several other sociodemographic characteristics that could
have a possible impact on the findings of the research. Due to the limited scope of our
study, it was not possible to include more control variables. Hence, future research can
investigate whether other sociodemographic characteristics have a potential effect on the

results.

As our survey was conducted in Austria and Germany, the questionnaires were distributed
mainly in German. Hence, minor translation errors might have occurred that could

influence the understanding of the questions.

Future research can focus on extending our model with more constructs to investigate this
topic from a broader perspective. Furthermore, a different satisfaction model might be
applied to completely change the research perspective. Considering the fact that a
relatively dense network of parcel lockers exists which is not widely used yet, future
research should dig deeper into that and investigate the reasons for that further.
Additionally, it should be examined which incentives are needed to get customers to

switch to parcel lockers.

63



Reference List

Afthanorhan, W. M. A. B. W. (2013). A Comparison Of Partial Least Square Structural
Equation Modeling (PLS-SEM) and Covariance Based Structural Equation
Modeling (CB-SEM) for Confirmatory Factor Analysis. International Journal of
Engineering Science and Innovative Technology (1JESIT), 2(5), 198-205.

ALLEA. (2017). The European Code of Conduct for Research Integrity.
https://doi.org/10.1142/9789814340984 0003

Allen, J., Piecyk, M., Piotrowska, M., McLeod, F., Cherrett, T., Ghali, K., Nguyen, T.,
Bektas, T., Bates, O., Friday, A., Wise, S., & Austwick, M. (2018). Understanding
the impact of e-commerce on last-mile light goods vehicle activity in urban areas:
The case of London. Transportation Research Part D: Transport and Environment,
61(July 2017), 325-338. https://doi.org/10.1016/j.trd.2017.07.020

Asdecker, B. (2021). Building the E-Commerce Supply Chain of the Future: What
Influences Consumer Acceptance of Alternative Places of Delivery on the Last-
Mile. Logistics, 5(90), 1-17. https://doi.org/10.3390/logistics5040090

Behnke, M. (2019). Recent Trends in Last Mile Delivery: Impacts of Fast Fulfillment,
Parcel Lockers, Electric or Autonomous Vehicles, and More. In Logistics
Management (Vol. 1, pp. 141-156). Springer International Publishing.
https://doi.org/10.1007/978-3-030-29821-0

Bentler, P. M. (1990). Comparative fit indexes in structural models. In Psychological
Bulletin (107th ed., pp. 238-246).

Bentler, P. M., & Bonett, D. G. (1980). Significance tests and goodness of fit in the
analysis of covariance structures. Psychological Bulletin, 88(3), 588-606.
https://doi.org/10.1037/0033-2909.88.3.588

Berry, L. L., Seiders, K., & Grewal, D. (2002). Understanding service convenience.
Journal of Marketing, 66(3), 1-17. https://doi.org/10.1509/jmkg.66.3.1.18505

Bitkom e.V. (2020). E-Commerce und stationarer Handel - So digital shoppen die
Deutschen. https://www.bitkom.org/Bitkom/Publikationen/Bitkom-Studienbericht-
E-Commerce-und-stationaerer-Handel

Boyer, K. K., Prud’homme, A. M., & Chung, W. (2009). The last mile challenge:
Evaluating the effects of customer density and delivery window patterns. Journal of
Business Logistics, 30(1), 185-201. https://doi.org/10.1002/j.2158-
1592.2009.tb00104.x

Boysen, N., Fedtke, S., & Schwerdfeger, S. (2021). Last-mile delivery concepts: a survey
from an operational research perspective. OR Spectrum, 43, 1-58.
https://doi.org/10.1007/s00291-020-00607-8

Brown, I. T. J. (2002). Individual and Technological Factors Affecting Perceived Ease of
Use of Web-based Learning Technologies in a Developing Country. The Electronic
Journal of Information Systems in Developing Countries, 9(1), 1-15.
https://doi.org/10.1002/j.1681-4835.2002.tb00055.x

64



Buvat, J., Cherian, S., Jacobs, K., Khemka, Y., Khadikar, A., Mazza, L., Rietra, M., &
Warner, S. (2018). The last-mile delivery challenge. In Capgemini Research
Institute. https://www.capgemini.com/wp-content/uploads/2019/01/Report-Digital-
—-Last-Mile-Delivery-Challengel.pdf

Byrne, B. M. (2013). Structural equation modeling with LISREL, PRELIS, and SIMPLIS:
Basic concepts, applications, and programming. Pychology Press.

Chen, C. F., White, C., & Hsieh, Y. E. (2020). The role of consumer participation
readiness in automated parcel station usage intentions. Journal of Retailing and
Consumer Services, 54(January), 102063.
https://doi.org/10.1016/j.jretconser.2020.102063

Chevalier, S. (2022). Retail e-commerce sales worldwide from 2014 to 2025. Statista.
https://www.statista.com/statistics/379046/worldwide-retail-e-commerce-
sales/#:~:text=In 2021%2C retail e-commerce,7.4 trillion dollars by 2025.

Cho, Y. J.,, Xue, L., Huang, S. R., & Yang, Z. P. (2021). Construction and application of
customer satisfaction model with the service quality of last-mile delivery in rural
areas. WSEAS Transactions on Business and Economics, 18, 703-711.
https://doi.org/10.37394/23207.2021.18.69

Collins, A. T. (2015). Behavioural Influences on the Environmental Impact of
Collection/Delivery Points. In B. Fahimnia, M. G. H. Bell, D. A. Hensher, & J.
Sarkis (Eds.), Green Logistics and Transportation: A Sustainable Supply Chain
Perspective (pp. 15-34). Springer International Publishing.
https://doi.org/10.1007/978-3-319-17181-4

Collis, J., & Hussey, R. (2014). Business Research: a practical guide for undergraduate
and postgraduate students (4th ed.). Palgrave Macmillan Higher Education.

Creswell, J. W., & Creswell, J. D. (2017). Research Design: Qualitative, Quantitative,
and Mixed Methods Approaches. In SAGE Publications, Inc (5th ed.).
https://doi.org/45593:01

Dalin-Kaptzan, Z. (2021). Last Mile Delivery: New Rules for the eCommerce Era.
Bringg. https://www.bringg.com/resources/guides/last-mile-delivery/

Davis, F. D. (1985). A technology acceptance model for empirically testing new end-user
information systems: Theory and results [Massachusetts Institute of Technology]. In
Massachussets Institute of Technology.
https://doi.org/10.1126/science.146.3652.1648

Davis, F. D. ., Bagozzi, R. P. ., & Warshaw, P. R. . (1989). User Acceptance of Computer
Technology: A Comparison of Two Theoretical Models. Management Science,
35(8), 982-1003.

Demoulin, N. T. M., & Djelassi, S. (2016). An integrated model of self-service
technology (SST) usage in a retail context. International Journal of Retail and
Distribution Management, 44(5), 540-559. https://doi.org/10.1108/IJRDM-08-
2015-0122

Deng, W. J.,, Yeh, M. L., & Sung, M. L. (2013). A customer satisfaction index model for
65



international tourist hotels: Integrating consumption emotions into the American
customer satisfaction index. International Journal of Hospitality Management, 35,
133-140. https://doi.org/10.1016/j.ijhm.2013.05.010

Easterby-Smith, M., Thorpe, R., Jackson, P. R., & Jaspersen, L. J. (2018). Management
& Business Research (L. Aitken (ed.); 6th ed.). SAGE Publications Ltd.

Ewedairo, K., Chhetri, P., & Jie, F. (2018). Estimating transportation network impedance
to last-mile delivery a case study of maribyrnong city in melbourne. International
Journal of Logistics Management, 29(1), 110-130. https://doi.org/10.1108/1JLM-
10-2016-0247

Fan, Y., Chen, J., Shirkey, G., John, R., Wu, S. R., Park, H., & Shao, C. (2016).
Applications of structural equation modeling (SEM) in ecological studies: an
updated review. Ecological Processes, 5(1). https://doi.org/10.1186/s13717-016-
0063-3

Felch, V., Karl, D., Asdecker, B., Niedermaier, A., & Sucky, E. (2019). Reconfiguration
of the Last Mile: Consumer Acceptance of Alternative Delivery Concepts. In C.
Bierwirth, T. Kirschstein, & D. Sackmann (Eds.), Logistics Management (Vol. 1,
pp. 157-171). Springer International Publishing. https://doi.org/10.1007/978-3-030-
29821-0

Fisher, M. J., & Marshall, A. P. (2009). Understanding descriptive statistics. Australian
Critical Care, 22, 93-97. https://doi.org/10.1016/j.aucc.2008.11.003

Fornell, C., Johnson, M. D., Anderson, E. W., Cha, J., & Bryant, B. E. (1996). The
American Customer Satisfaction Index: Nature, purpose, and findings. Journal of
Marketing, 60(4), 7-18. https://doi.org/10.2307/1251898

Fornell, C., & Larcker, D. F. (1981). Evaluating Structural Equation Models with
Unobservable Variables and Measurement Error. Journal of Marketing Research,
18(1), 39. https://doi.org/10.2307/3151312

Garver, M. S., & Mentzer, J. T. (1999). Logistics research methods : Employing structural
equation modeling to test for construct validity. Journal of Business Logistics, 20(1),
33-57.

Gielens, K., Gijsbrechts, E., & Geyskens, 1. (2021). Navigating the Last Mile: The
Demand Effects of Click-and-Collect Order Fulfillment. Journal of Marketing,
85(4), 158-178. https://doi.org/10.1177/0022242920960430

Goldstein, H. (2011). Bootstrapping in Multilevel Models. In J. Hox, Joop & J. K. Roberts
(Eds.), Handbook of Advanced Multilevel Analysis (pp. 163-171). Routledge.

Grigoroudis, E., & Siskos, Y. (2010). Customer satisfaction evaluation: methods for
measuring and implementing service quality. In International series in operations
research management science (Issue 139).

Hair, J. F., Black, W. C., & Babin, B. J. (2010). Multivariate Data Analysis: A Global
Perspective (7th Editio). Pearson Education.

Hair, J. F., Sarstedt, M., Hopkins, L., & Kuppelwieser, V. G. (2014). Partial least squares
66



structural equation modeling (PLS-SEM): An emerging tool in business research.
European Business Review, 26(2), 106-121. https://doi.org/10.1108/EBR-10-2013-
0128

Hall, E. T. (1976). Beyond Culture. In Anchor Books. https://doi.org/10.2307/2064404

He, Y., Wang, X., Zhou, F., & Lin, Y. (2020). Dynamic vehicle routing problem
considering simultaneous dual services in the last mile delivery. Kybernetes, 49(4),
1267-1284. https://doi.org/10.1108/K-05-2018-0236

Hofstede, G. (2001). Culture’s Consequences: Comparing Values, Behaviors, Institutions
and Organizations Across Nations.

Hooper, D., Coughlan, J., & Mullen, M. R. (2008). Structural equation modelling:
Guidelines for determining model fit. Electronic Journal of Business Research
Methods, 6(1), 53-60.

Hox, J. J., & Bechger, T. M. (1998). An introduction to structural equation models.
Family Science Review, 11, 354-373. https://doi.org/10.1007/978-3-319-16507-3 1

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure
analysis: Conventional criteria versus new alternatives. Structural Equation
Modeling, 6(1), 1-55. https://doi.org/10.1080/10705519909540118

lannaccone, G., Marcucci, E., & Gatta, V. (2021). What Young E-Consumers Want?
Forecasting Parcel Lockers Choice in Rome. Logistics, 5(57), 1-16.
https://doi.org/10.3390/logistics5030057

Ignat, B., & Chankov, S. (2020). Do e-commerce customers change their preferred last-
mile delivery based on its sustainability impact? International Journal of Logistics
Management, 31(3), 521-548. https://doi.org/10.1108/1JLM-11-2019-0305

Iwan, S., Kijewska, K., & Lemke, J. (2016). Analysis of Parcel Lockers’ Efficiency as
the Last Mile Delivery Solution - The Results of the Research in Poland.
Transportation Research Procedia, 12(June 2015), 644-655.
https://doi.org/10.1016/j.trpro.2016.02.018

Javed, M. K., Wu, M., Qadeer, T., Manzoor, A., Nadeem, A. H., & Shouse, R. C. (2020).
Role of Online Retailers’ Post-sale Services in Building Relationships and
Developing Repurchases: A Comparison-Based Analysis Among Male and Female
Customers. Frontiers in Psychology, 11(594132), 1-14.
https://doi.org/10.3389/fpsyg.2020.594132

Joerss, M., Schroder, J., Neuhaus, F., Klink, C., & Mann, F. (2016). Parcel delivery: The
future of last mile. In McKinsey&Company (Travel, Transport and Logistics) (Issue
September).

Jonkoping University. (2020). Policy for Research and Research Ethics (Vol. 1, Issue 1).

Kaiser, H. F. (1974). An index of factorial simplicity. Psychometrika, 39(1), 31-36.
https://doi.org/10.1007/BF02291575

Kline, R. B. (2018). Response to Leslie Hayduk’s review of principles and practice of
67



structural equation modeling. Canadian Studies in Population, 45(3—4), 188-195.
https://doi.org/10.25336/csp29418

Koptyug, E. (2022). Frequency of online shopping in Germany in 2020. Statista.
https://www.statista.com/statistics/1086382/online-shopping-frequency-germany/

Kotler, P., & Armstrong, G. (2017). Principles of Marketing. In Pearson (17th ed.).

Kuo, T., Lu, I. Y., Huang, C. H., & Wu, G. C. (2005). Measuring users’ perceived portal
service quality: An empirical study. Total Quality Management and Business
Excellence, 16(3), 309-320. https://doi.org/10.1080/14783360500053824

Lago, C. (2019). Solving the Last-Mile Conundrum: Increased Consumer Expectations
and Lower Profitability. Retail Info Systems. https://risnews.com/solving-last-mile-
conundrum-increased-consumer-expectations-and-lower-profitability

Lai, J. Y., Ulhas, K. R., & Lin, J. Da. (2014). Assessing and managing e-commerce
service convenience. Information Systems Frontiers, 16(2), 273-289.
https://doi.org/10.1007/s10796-012-9344-2

Lai, P.-L., Jang, H., Fang, M., & Peng, K. (2021). Determinants of customer satisfaction
with parcel locker services in last-mile logistics. Asian Journal of Shipping and
Logistics, 38(1), 25-30. https://doi.org/10.1016/j.ajsl.2021.11.002

Le, D. N., Nguyen, H. T., & Hoang Truong, P. (2020). Port logistics service quality and
customer satisfaction: Empirical evidence from Vietnam. Asian Journal of Shipping
and Logistics, 36(2), 89-103. https://doi.org/10.1016/j.ajsl.2019.10.003

Lee, C. F., Lee, J. C., & Lee, A. C. (2000). Statistics for Business and Financial
Economics (1st (ed.)). Singapore: World Scientific.

Li, F., Fan, Z.-P., Cao, B.-B., & Li, X. (2021). Logistics service mode selection for last
mile delivery: An analysis method considering customer utility and delivery service
cost. Sustainability, 13(284), 1-22. https://doi.org/10.3390/su13010284

Lim,S. F.W. T.,Jin, X, & Srai, J. S. (2018). Consumer-driven e-commerce: A literature
review, design framework, and research agenda on last-mile logistics models.
International Journal of Physical Distribution and Logistics Management, 48(3),
308-332. https://doi.org/10.1108/1JPDLM-02-2017-0081

Liu, D., & Zhang, H. (2021). Developing a New Model for Understanding Teacher
Satisfaction With Online Learning. SAGE Open, 11(3).
https://doi.org/10.1177/21582440211036440

MacCallum, R. C., Browne, M. W., & Sugawara, H. M. (1996). Power analysis and
determination of sample size for covariance structure modeling. In Psychological
Methods (pp. 130-149).

MacKinnon, D. P., Kisbu-Sakarya, Y., & Gottschall, A. C. (2013). Developments in
Mediation Analysis. In The Oxford Handbook of Quantitative Methods (2nd ed., pp.
338-360). Oxford University Press.

Mangiaracina, R., Perego, A., Seghezzi, A., & Tumino, A. (2019). Innovative solutions
68



to increase last-mile delivery efficiency in B2C e-commerce: a literature review.
International Journal of Physical Distribution and Logistics Management, 49(9),
901-920. https://doi.org/10.1108/1JPDLM-02-2019-0048

Marsh, H. W., & Hocevar, D. (1985). Application of confirmatory factor analysis to the
study of self-concept: First-and higher order factor models and their invariance
across groups. Psychological Bulletin, 97(3), 562.

McDonald, R. P., & Moon-Ho, R. H. (2002). Principles and Practice in Reporting
Statistical Equation Analyses. In Psychological Methods (7th ed., pp. 64-82).
Mclntosh.

McQuitty, S. (2004). Statistical power and structural equation models in business
research. Journal of Business Research, 57(2), 175-183.
https://doi.org/10.1016/S0148-2963(01)00301-0

Miles, J. N., & Shevlin, M. (1998). Effects of sample size, model specification and factor
loadings on the GFI in confirmatory factor analysis. Personality and Individual
Differences, 25, 85-90.

Mitrea, I. A., Zenezini, G., De Marco, A., Ottaviani, F. M., Delmastro, T., & Botta, C.
(2020). Estimating e-Consumers’ Attitude towards Parcel Locker Usage.
Proceedings - 2020 IEEE 44th Annual Computers, Software, and Applications
Conference, COMPSAC 2020, 1731-1736.
https://doi.org/10.1109/COMPSAC48688.2020.000-5

Morganti, E., Dablanc, L., & Fortin, F. (2014). Final deliveries for online shopping: The
deployment of pickup point networks in urban and suburban areas. Research in
Transportation Business and Management, 11, 23-31.
https://doi.org/10.1016/j.rtbm.2014.03.002

Morganti, E., Seidel, S., Blanquart, C., Dablanc, L., & Lenz, B. (2014). The Impact of E-
commerce on Final Deliveries: Alternative Parcel Delivery Services in France and
Germany. Transportation Research Procedia, 4, 178-190.
https://doi.org/10.1016/j.trpro0.2014.11.014

Mustapha, B., & Obid, S. N. B. S. (2015). Tax Service Quality: The Mediating Effect of
Perceived Ease of Use of the Online Tax System. Procedia - Social and Behavioral
Sciences, 172, 2-9. https://doi.org/10.1016/j.sbspro.2015.01.328

Naiwumbwe, M. (2012). Perceived Ease Of Use, Perceived Usefullnes, Behavioural
Intention To Use And Acceptance Of Mobile Money Transfer Services. Journal of
Business & Management, 2(3), 54-67.

Nguyen, D. H., de Leeuw, S., Dullaert, W., & Foubert, B. P. J. (2019). What Is the Right
Delivery Option for You? Consumer Preferences for Delivery Attributes in Online
Retailing. Journal of Business Logistics, 40(4), 299-321.
https://doi.org/10.1111/jbl.12210

Olsson, J., Hellstrom, D., & Palsson, H. (2019). Framework of last mile logistics research:

A systematic review of the literature. Sustainability (Switzerland), 11(24), 1-25.
https://doi.org/10.3390/su11247131

69



Oppewal, H., & Timmermans, H. (1997). Retailer self-perceived store image and
competitive position. International Journal of Phytoremediation, 21(1), 41-59.
https://doi.org/10.1080/095939697343120

Ozturk, A. B., Bilgihan, A., Nusair, K., & Okumus, F. (2016). What keeps the mobile
hotel booking users loyal? Investigating the roles of self-efficacy, compatibility,
perceived ease of use, and perceived convenience. International Journal of
Information Management, 36(6), 1350-1359.
https://doi.org/10.1016/j.ijinfomgt.2016.04.005

Palazzo, M., Foroudi, P., & Ferri, M. A. (2021). Examining antecedents and
consequences of perceived service quality in the hotel industry: a comparison
between London and New York. TQM Journal, 33(7), 193-221.
https://doi.org/10.1108/TQM-09-2020-0203

Patowary, M. M. |., Peulers, D., Richter, T., Melovic, A., Nilsson, D., & Séilen, K. S.
(2021). Improving last-mile delivery for e-commerce: the case of Sweden.
International ~ Journal  of  Logistics Research and  Applications.
https://doi.org/10.1080/13675567.2021.1998396

Quadient.  (2020). Apartment Blocks: the Parcel Delivery Challenge.
https://www.quadient.com/en-GB/blog/apartment-blocks-parcel-delivery-challenge

Raykov, T., & Marcoulides, G. A. (2000). A First Course in Structural Equation
Modeling. In  Lawrence Erlbaum Associates (Vol. 1, Issue 1).
http://dx.doi.org/10.1016/j.jsames.2011.03.003%0Ahttps://doi.org/10.1016/j.gr.201
7.08.001%0ANttp://dx.doi.org/10.1016/j.precamres.2014.12.018%0Ahttp://dx.doi.
0rg/10.1016/j.precamres.2011.08.005%0Attp://dx.doi.org/10.1080/00206814.201
4.902757%0Ahttp://dx.

Saunders, M., Lewis, P., & Thornhill, A. (2019). Research Methods for Business
Students. In Synthese (8th ed.). Pearson.

Seiders, K., Voss, G. B., Godfrey, A. L., & Grewal, D. (2007). SERVCON: Development
and validation of a multidimensional service convenience scale. Journal of the
Academy of Marketing Science, 35(1), 144-156. https://doi.org/10.1007/s11747-
006-0001-5

Seri¢, M. (2017). Relationships between social Web, IMC and overall brand equity: An
empirical examination from the cross-cultural perspective. European Journal of
Marketing, 51(3), 646-667. https://doi.org/10.1108/EJM-08-2015-0613

Setien, C. (2018). Delivery Choice - Parcel Lockers. International Post Corporation.
https://www.ipc.be/sector-data/e-commerce/articles/parcel-lockers

Shen, W., Xiao, W., & Wang, X. (2016). Passenger satisfaction evaluation model for
Urban rail transit: A structural equation modeling based on partial least squares.
Transport Policy, 46, 20-31. https://doi.org/10.1016/j.tranpol.2015.10.006

Song, L., Cherrett, T., McLeod, F., & Guan, W. (2009). Addressing the last mile problem:

Transport impacts of collection and delivery points. Transportation Research
Record, 2097, 9-18. https://doi.org/10.3141/2097-02

70



Srivastava, M., & Kaul, D. (2014). Social interaction, convenience and customer
satisfaction: The mediating effect of customer experience. Journal of Retailing and
Consumer Services, 21(6), 1028-1037.
https://doi.org/10.1016/j.jretconser.2014.04.007

Suhr, D. D. (2006). Exploratory or confirmatory factor analysis? Proceedings of the 31st
Annual SAS Users Group International Conference, 200-31, 1-17.
https://doi.org/10.1055/s-2006-940029

Szymczyk, K., & Kadtubek, M. (2019). Challenges in general cargo distribution strategy
in urban logistics - comparative analysis of the biggest logistics operators in EU.
Transportation Research Procedia, 39(2018), 525-533.
https://doi.org/10.1016/j.trpro0.2019.06.054

Tahar, A., Riyadh, H. A., Sofyani, H., & Purnomo, W. E. (2020). Perceived ease of use,
perceived usefulness, perceived security and intention to use e-filing: The role of
technology readiness. Journal of Asian Finance, Economics and Business, 7(9),
537-547. https://doi.org/10.13106/JAFEB.2020.VOL7.N09.537

Tsai, Y. Te, & Tiwasing, P. (2021). Customers’ intention to adopt smart lockers in last-
mile delivery service: A multi-theory perspective. Journal of Retailing and
Consumer Services, 61(March), 102514,
https://doi.org/10.1016/j.jretconser.2021.102514

Tung, F.-C. (2013). Customer satisfaction, perceived value and customer loyalty: the
mobile services industry in China. African Journal of Business Management, 7(18),
1730-1737. https://doi.org/10.5897/ajbm10.383

UNESCO. (2018). Records of the General Conference. Resolutions, 1(October), 3-21.
http://unesdoc.unesco.org/images/0014/001428/142825e.pdf#page=80

Vakulenko, Y., Hellstrém, D., & Hjort, K. (2018). What’s in the parcel locker? Exploring
customer value in e-commerce last mile delivery. Journal of Business Research, 88,
421-427. https://doi.org/10.1016/j.jbusres.2017.11.033

Vakulenko, Y., Shams, P., Hellstrom, D., & Hjort, K. (2019). Service innovation in e-
commerce last mile delivery: Mapping the e-customer journey. Journal of Business
Research, 101, 461-468. https://doi.org/10.1016/j.jbusres.2019.01.016

Van Ryzin, G. G., Muzzio, D., Immerwahr, S., Gulick, L., & Martinez, E. (2004). Drivers
and consequences of citizen satisfaction: An application of the American customer
satisfaction index model to New York City. Public Administration Review, 64(3),
331-341. https://doi.org/10.1111/j.1540-6210.2004.00377.x

Walfish, S. (2006). A review of statistical outlier methods. Pharmaceutical Technology,
30(11), 82-86.

Wang, Xueqin, Wong, Y. D., Teo, C. C., Yuen, K. F., & Feng, X. (2020). The four facets
of self-collection service for e-commerce delivery: Conceptualisation and latent
class analysis of user segments. Electronic Commerce Research and Applications,
39. https://doi.org/10.1016/j.elerap.2019.100896

Wang, Xueqin, Yuen, K. F., Wong, Y. D., & Teo, C. C. (2019). Consumer participation
71



in last-mile logistics service: an investigation on cognitions and affects.
International Journal of Physical Distribution and Logistics Management, 49(2),
217-238. https://doi.org/10.1108/1JPDLM-12-2017-0372

Wang, Xuping, Zhan, L., Ruan, J., & Zhang, J. (2014). How to Choose “Last Mile”
Delivery Modes for E-Fulfillment. Mathematical Problems in Engineering, 1-11.
https://doi.org/10.1155/2014/417129

Xing, Y., Grant, D. B., McKinnon, A. C., & Fernie, J. (2010). Physical distribution
service quality in online retailing. International Journal of Physical Distribution and
Logistics Management, 40(5), 415-432.
https://doi.org/10.1108/09600031011052859

Xu, J.-J., & Hong, L. (2013). Impact Factors of Choosing Willingness for Picking up
Service. Research Journal of Applied Sciences, Engineering and Technology, 6(14),
2509-2513.

Xu, W., Li, J., & Shen, B. (2020). Influencing Factor Analysis of Logistics Service
Satisfaction in China: A Binary Logit Model Approach. In Smart Transportation
Systems 2020 (pp. 79-88). Springer, Singapore.

Yang, X., Tian, P., & Zhang, Z. (2003). A Comparative Study on Several National
Customer Satisfaction Indices ( CSI ). In Aetna School of Management.

Yuan, K. H. (2005). Fit indices versus test statistics. Multivariate Behavioral Research,
40(1), 115-148. https://doi.org/10.1207/s15327906mbr4001_5

Yuen, K. F., Wang, X., Ng, L. T. W., & Wong, Y. D. (2018). An investigation of
customers’ intention to use self-collection services for last-mile delivery. Transport
Policy, 66, 1-8. https://doi.org/10.1016/j.tranpol.2018.03.001

Zhang, J., & Tong, Z. (2017). Study on the Effect of Smart Pickup Box Service Quality
on Customer’s Use Intention Based on Technology Acceptance Model. Advances in
Social Science, Education and Humanities Research (ASSEHR), 95, 267-270.
https://doi.org/10.2991/iceemr-17.2017.67

Zhou, M., Zhao, L., Kong, N., Campy, K. S., Xu, G., Zhu, G., Cao, X., & Wang, S. (2020).
Understanding consumers’ behavior to adopt self-service parcel services for last-
mile delivery. Journal of Retailing and Consumer Services, 52.
https://doi.org/10.1016/j.jretconser.2019.101911

72



Appendices
Appendix 1: Questionnaire

Dear participant, within the scope of our master thesis at Jonkdping University, we are
conducting a survey about the factors affecting customer satisfaction with parcel lockers.
Your participation will help us to research this topic. Participation in the survey should
not take longer than 10 minutes. Please answer all questions of the survey according to
your own judgement. To ensure that your response is valid, please fill in all questions of
the survey and participate only once. All responses are not traceable and will be treated

anonymously.
In case of question, you can contact us via our e-mail addresses.

Valerie Brunner brva20xd@student.ju.se

Wanda Majcher mawa20in@student.ju.se

1. What is your gender?
o Female
o Male
o Other

2. Which age group do you belong to?
o <18 years

18-24 years

25-34 years

35-49 years

50-64 years

> 65 years

O O O O O

3. Where do you live?
o Austria
o Germany

4. How would you describe the area you are living in?
o Urban
o Suburban
o Rural
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5. What is your primary occupation?
Student

Employed

Self-employed

Retired

Job-seeking

Other

O O O O O O

Please read the provided information below carefully to answer the next part of the

survey.

During the last years, many new alternative ways to receive parcels have been developed.
One of those innovations that are increasing in popularity are parcel lockers. A parcel
locker is a group of automated compartments varying in size that are located in a public
place and are accessible to everyone (Fig. 1 & 2). They serve as an alternative delivery

place to the traditional home delivery.

If customers select this delivery option, parcels are placed in the empty locker slots by
the logistics service provider. As soon as the parcel is delivered, the customer receives a
notification with the exact location of the delivery as well as an access code to open the
locker (e.g. numerical code or QR code). By selecting this option, the customers have the

freedom of choosing the time of the parcel pick-up themselves.

Figure 1 (https://www.upu.int/) Figure 2 (https://www.cep-research.com/)
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o

Have you used parcel lockers before?
o Yyes
o no

~

If yes, how frequently do you use parcel lockers?
o weekly

o monthly

o only tried it a few times

8. How would you describe your overall experience?
o good
o neutral
o bad

©

Do you think using a parcel locker is more advantageous compared to home
deliveries or other pick-up points?

o yes

o no

o neutral

10. Would you use parcel lockers again?
o Yyes
o no

11. Please indicate for the following questions to what extent you agree (1 = strongly
disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree)

1 2 3 4

Parcel locker stations run without technical defects.

I believe that parcel lockers are a reliable last mile
solution.

I experienced issues when using a parcel locker.

My parcels are usually damage-free when | pick them
up from a parcel locker.

The pick-up process is highly standardized.

I receive my parcel without any problems when using
parcel lockers.
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12. Please indicate for the following questions to what extent you agree (1 = strongly
disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree)

1 2 3 | 4

Parcel lockers are easy to use.

The instructions on how to operate a parcel locker are
clear and understandable.

Using a parcel locker is easy to learn.

The use of parcel lockers is compatible with my needs.
I am skilful in using the technology behind parcel
lockers.

13. Please indicate for the following questions to what extent you agree (1 = strongly
disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree)

1 2 3 | 4

Parcel lockers are located in easily accessible areas.

I live close to a parcel locker station.

I can reach parcel lockers with no / little additional
effort.

Parcel lockers have convenient opening hours.

I have to spend a lot of time getting my parcel from
parcel lockers.

I can make better use of the day by receiving my
deliveries via parcel lockers.

I can increase productivity when using parcel lockers
instead of home delivery.

14. Please indicate for the following questions to what extent you agree (1 = strongly
disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree)

12 3 4

I was satisfied with the usage of parcel lockers.

I had good experiences when using parcel lockers.
The performance of parcel lockers fulfilled my
expectations.

My experience with parcel lockers exceeded my
expectations.

I was disappointed with my experience with parcel
lockers.



Appendix 2: Structural Model
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