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Abstract 
Parcel delivery is a crucial element in the e-commerce customer journey, though research on 

introducing the delivery to this journey is scarce (Vakulenko et al., 2019a). Therefore, this study 

aims to include the offline, physical parcel delivery to the e-commerce customer journey by 

analyzing the drivers of positive and negative post-service customer evaluations. This study 

uncovers three dimensions that conceptualize service quality in a parcel delivery context: (i) 

information quality, (ii) contact personnel quality and, (iii) order handling quality. This study 

analyzed a set of 60000 customer reviews by discovering latent topics within the reviews, 

combining them with objective (business) measures. Multivariate regression methods were used 

to analyze the effects of the identified quality dimensions on customer satisfaction and customer 

loyalty. From the results, we conclude that the quality of contact personnel can increase 

satisfaction and loyalty scores, where the customers’ perceived quality of the attitude and 

behavior (friendliness and helpfulness) of the delivery driver by the customer is a driver of 

satisfaction. Moreover, lower order handling quality is a dimension that contributes to lower 

satisfaction – and loyalty scores, where the most effect is explained by the manner of delivery and 

the condition of the parcel. Finally, our results show that order handling quality, relative to the 

other two quality dimensions, has the strongest effect on customer evaluation scores.  

Keywords: perceived service quality, customer evaluation, parcel delivery, satisfaction, loyalty, 

dimensions, information, contact personnel, order handling  
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Management summary 
This study focuses on the drivers behind positive and negative customer evaluations after the 

delivery of a parcel and is conducted at DPD N.L. This company is a parcel delivery provider 

responsible for the physical delivery of e-commerce orders, and the parcel delivery experience 

must meet customers’ expectations. DPD invites customers to evaluate the parcel delivery. 

Unfortunately, there is a large group of customers that fill in (very) negative reviews. From over 

190.000 reviews over the last year, approximately twenty-four percent of the customers would not 

recommend delivery by DPD, and there is a considerable number of one-star ratings on a ten-

point scale (Kiyoh, 2020). Furthermore, the average rating of the customer reviews – used 

internally to evaluate how the business operates – seems to decline.  

Research questions 

This study aims to shed light on the relationships and dimensions of the concept of service quality 

in a parcel delivery context and how these dimensions relate to the evaluation of the service. Two 

research questions are central to this study: (1) How can service quality in a parcel delivery context 

be defined in terms of dimensions? and (2) What is the effect of these dimensions on service 

evaluations (i.e., customer satisfaction and customer loyalty) after the parcel delivery? 

Conceptual model 

Three dimensions of perceived service quality in a parcel delivery context are distilled from a 

thorough literature search on both generic service quality models and logistic service quality 

models. The first dimension is “information quality”, referring to the extent to which delivery 

information is perceived to be relevant, complete, and current by the customer (Nelson et al., 

2005; Pearson et al., 2012). The second dimension is “contact personnel quality”, referring to the 

perceived competence of the front-line employee during the parcel delivery (e.g., attitudes and 

behaviors of drivers and customer service employees) (Mentzer et al., 1999). The third dimension 

is “order handling quality”, referring to the outcome aspect of the parcel delivery (e.g., being on 

time, parcel free of damage) (Collier & Bienstock, 2006; Gulc, 2017). The service evaluation from 

the customer is expressed in “customer satisfaction” and “customer loyalty”. Together with the 

proposed dimensions, this gives the hypothesized model as displayed in Figure i.  

  

Service evaluation Perceived service quality 

Information quality 

Contact personnel 

quality 

Order handling 

quality 

Customer satisfaction 

Customer loyalty 

H1(+) 

H2(+) 

H3(+) 
H4(+) 

H5(+) 

H6(+) 

Figure i: The conceptual model 
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Research method 

In this research, multivariate linear regression is used to analyze the effects of the dimensions on 

customer satisfaction, and multivariate ordinal regression is used to study the effects on customer 

loyalty. To operationalize the proposed service quality dimensions, data from four sources is 

obtained and merged into a data set. The first data set is a data set containing customer reviews. 

The second data set contains the journey of the parcel and includes operational characteristics. 

Based on this data set, the third data set is retrieved that contains information on the delivery 

driver. Based on the open text in the customer review data set, a fourth data set is retrieved that 

contains of a topic modeling analysis. Topic modeling uses machine learning to classify (parts of) 

written text and segment them into topics (Purver et al., 2006).  

Conclusions 

From the results of models on both the individual dimensions, as well as on results of including 

all the dimensions, the following three conclusions can be drawn. First, the quality of contact 

personnel turns out to be a dimension that is able to increase satisfaction and loyalty scores. 

Within this dimension, the most prominent conclusion is that the perceived quality of the attitude 

and behavior of the delivery driver by the customer turns out to be a source of satisfaction. In 

other words, the interaction between the customer and the driver significantly affects the 

customer evaluation. Zooming in on this effect, we observe that most impact resides within the 

driver's friendliness and helpfulness. Interestingly, demographical differences among drivers (i.e., 

gender, age, and tenure) seem to play a role as well. Female drivers receive higher evaluation 

scores than their male colleagues, and we conclude that the level of experience increases 

evaluation scores as demonstrated by the positive effect of age and tenure on satisfaction – and 

loyalty scores.  

Second, the quality of order handling turns out to be a dimension that mostly contributes to a 

decrease in satisfaction - and loyalty scores. Noteworthy is the included variable of “Delivery 

service”, referring to the manner of order delivery and the condition of the parcel. We conclude 

that this variable is a major dissatisfier. Zooming in on this dimension, most effect resides within 

the condition of the parcel. This implies that if the customer refers to the condition of their parcel 

in a review, it results in dissatisfaction. Analogous to this reasoning, we observe that the delivery 

of a parcel outside of the delivery window triggers feelings of dissatisfaction. Lastly, we conclude 

that customers demand a smooth delivery and that deviations from a “normal” delivery process 

(e.g., delivery sent back to the depot or pick-up point) also trigger feelings of dissatisfaction, since 

evaluation scores decrease for every extra delivery step.  

Third, although the previous two dimensions are found to result in insightful relationships, we 

observe fewer convincing results regarding the dimension of “information quality”. Although we 

observe that sending delivery information with the delivery window on the morning of delivery 

positively affects satisfaction and loyalty scores, the other variables are found to be inconclusive.  
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Managerial implications 

This study yields three main managerial implications. First, our study demonstrates the significant 

negative impact of faulty parcel deliveries on customer evaluation scores. When a customer 

expresses their opinion on the delivery service itself (i.e., manner of delivery and condition of 

delivery), the customer satisfaction score decreases by -1.4, and the odds for a positive customer 

loyalty score decrease by a factor of 0.34. The most present is the influence of the parcel's 

condition and therefore, the parcel delivery provider should aim to increase damage-free 

deliveries to the customers. An option for this could be to identify which of the e-retailers are 

most frequently associated with negative customer reviews on the condition and subsequently 

enter dialogue on how to improve packaging. Furthermore, driver behaviors such as not delivering 

the parcel when the customer was at their residence or leaving the parcel at the customer's front 

door could be addressed.  

Second, our study demonstrates that the relatively short customer-driver interaction substantially 

influences the customer review scores. More specifically, this study demonstrates that 

characteristics related to positive driver attitudes and behaviors positively impact customer 

satisfaction and loyalty scores. When a customer expresses their opinion regarding the delivery 

driver's attitude and behavior in a review, the customer satisfaction score (significantly) changes 

by +0.7, and the odds of a positive customer loyalty score increase by a factor of 3.7. This effect 

is explained by delivery drivers that are perceived to deliver the parcel in a friendly manner to the 

customer. From all positive customer reviews from our data set, twenty-five percent of the 

customers mention the driver's friendliness in their review. The finding that the driver-customer 

interaction has such an impact on the evaluation is interesting since it is not related to the 

technical outcome (what is the result of the parcel delivery?) but to the functional outcome (how 

is the parcel being delivered?) (Grönroos, 1984). The display of positive behaviors (e.g., friendly 

driver behavior) can be stimulated by providing feedback and implementing a reward program 

(Landy & Conte, 2013).  Two examples of such (nonmonetary) rewards are recognizing a well-

performing employee in the newsletter or communicating written compliments from customers 

to the driver responsible for the compliment.  

Lastly, we want to propose a concept for a solution useful for managers in the form of a 

management dashboard so that the information can be easily monitored (Few, 2006). A customer 

evaluation dashboard can enable management to keep track of specific key performance 

indicators (KPI’s) and communicate them clearly and understandably to all parts of the 

organization (i.e., depot managers, drivers, call center employees). Furthermore, dashboards allow 

for A/B testing, which can be easily tracked via the dashboard. In Appendix H, we made a concept 

of such a dashboard using dummy data that serves as inspiration for a dashboard in a parcel 

delivery context.  
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1 Introduction 
1.1 Research background 

The e-commerce industry grew immensely over the last twenty years (Vakulenko et al., 2019a). 

With the emergence of e-commerce, nowadays, consumers can order almost every product online 

and have it delivered to their front door. Eighty-nine percent of the Netherlands' population 

ordered at least one product online in the last year, and sixty-four percent did so in the last three 

months (CBS, 2019). Both consumers and retailers benefitted from the shift to e-commerce. 

Consumers have access to a global market, can compare prices, and are better informed of 

comparable products (Ranieri et al., 2018). Retailers profit from a larger group of potential 

customers, which increases sales volumes (Laudon & Traver, 2016). Several authors expect that 

the e-commerce sector will continue to grow in the years to come, causing online order volumes 

to increase even more (e.g., Ecommerce Europe, 2019; Rai et al., 2019; Ranieri et al., 2018).  

Before consumers can physically receive their online order at home, multiple steps are performed 

that involve picking, packing, sorting, and delivering (and sometimes returning) the products. One 

of the steps in this process is the delivery of the product in the form of a parcel. The parcel needs 

to be delivered to the right consumer, at the right place and time, and in the right condition (Xing 

et al., 2010). E-retailers often outsource the delivery to a parcel delivery provider (Muralidharan, 

2018).  

This parcel delivery provider is positioned in a triangular relationship with the e-retailer and the 

receiver of the parcel (see Figure 1). From the perspective of the e-retailer, the actual customer is 

the customer that receives the parcel. However, from the parcel delivery provider's perspective, 

the customer is the party that pays for the parcel delivery, which is – most of the time – the e-

retailer. Interestingly, several studies have shown that the perceived delivery experience influences 

the relationship between the customer and the e-retailer (Fisher et al., 2019; Vakulenko et al., 

2019a; Xing et al., 2010), which implies that the delivery of a product plays a role in the overall e-

commerce customer experience. The delivery process can even be a reason for a customer to 

switch from one e-retailer to another (Datsko, 2019; Graves, 2013). Because of the effect of the 

delivery on the experience and the posited triangular relationship, it is essential for all stakeholders 

that the parcel delivery experience meets customers’ expectations. For simplicity, in the remainder 

of this study, the “receiving customer” will be addressed to as “customer”, while the customer of 

the parcel delivery provider will be addressed to as “e-retailer” or “retailer”.   
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1.2 Company background and context 

The subject of this study is parcel delivery provider DPD, the second-largest parcel delivery 

provider in Europe (DPD group, 2019). With over 75000 delivery drivers and 42000 pick-up-points, 

DPD delivers more than five million parcels daily (vgpnl.nl, n.d.). This study focuses on DPD N.L., 

and therefore, the information in this study applies to the Dutch division of DPD.  

When DPD retrieves a parcel from the e-retailer, it enters the network and is transferred and sorted 

at the nearest depot. A driver loads the parcels in a van from this depot and delivers them to 

corresponding customers. Drivers follow a route based on parcels close together and deliver the 

parcels to the customers' front doors. Every parcel is assigned a unique barcode used for 

identification purposes in the delivery process. When loading the parcel in the van, the customer 

receives information on a one-hour delivery window. After the delivery of the parcel, the customer 

receives an e-mail invitation to evaluate the delivery in a customer review. Remarkably, a large 

group of customers fills in negative reviews on the delivery of DPD. To illustrate, from 190.000 

reviews over the last year, approximately twenty-four percent of the customers would not 

recommend the service of DPD, and there is a considerable number of one-star ratings on a ten-

point scale (Kiyoh, 2020). Furthermore, the trendline of the average rating of the customer reviews 

– used internally to evaluate how the business operates – seems to decline (see Figure 2). 

Over the last years, DPD analyzed customer reviews only on parcel-level after a complaint or at 

the highest aggregation level (e.g., the average of all reviews). From November 2019 onwards, 

DPD couples a review with the parcel number, making it possible to combine the reviews with 

(internal) information sources to determine which factors affect the evaluation scores. Despite 

promising value, DPD has not yet been able to perform such an extensive analysis of customer 

reviews, missing out on ways to examine the influence of specific delivery characteristics on their 

customer evaluations.  

Receiving 

customer 

Parcel delivery 

provider 

E-retailer 

Delivers 

parcel 

Gives 

delivery 

order 

Evaluates 

Influences 

Figure 1: Position of the parcel delivery provider in the e-commerce industry 
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Figure 2: Mean review score per month (not accumulated) since August 2019 

 

DPD wants to gain more insights into the reason customers (dis)like the delivery and why they 

evaluate the service as such. Since a parcel delivery comprises various aspects (e.g., the 

communication of information, the delivery by the driver), management of DPD raises the 

question to which service aspects the negative or positive evaluations relate. To conclude, the 

following problem statement can be described: 

Parcel delivery provider DPD does not know what drives positive or negative post-service 

customer reviews and to what aspect of the parcel delivery they are linked to.  

 

1.3 Research position 

With the e-commerce growth, literature on the e-commerce customer experience has grown as 

well (Pandey & Chawla, 2018; Vakulenko et al., 2019a). According to Lemon & Verhoef (2016), 

optimizing this customer experience is a major research challenge in the coming years, mainly 

because of the increasing number and complexity of interaction points between the customer and 

service provider. The widely used customer journey model by Lemon & Verhoef (2016) 

distinguishes three stages: a pre-purchase -, a purchase -, and a post-purchase stage. These three 

stages are thoroughly researched over the years. The pre-purchase stage includes research on 

topics such as need recognition, search behavior, and product buying consideration (Hoyer, 1984; 

Pieters et al., 1995). Scholars researching the purchase stage pay attention to the marketing mix 

(Kotler & Keller, 2015), advertisements (Manchanda et al., 2006), the servicescape (Bitner, 1990), 

and purchase decision making (Broniarczyk et al., 1998; Iyengar & Lepper, 2000). Research on the 

post-purchase phase includes the consumption experience itself (e.g., Hirschman & Holbrook, 

1982), service recovery (e.g., Kelley & Davis, 1994), decisions to return products (e.g., Wood, 2001), 

repurchase intentions (e.g., Bolton, 1998), and other post-purchase behaviors such as positive or 

negative word of mouth (e.g., Van Doorn et al., 2010).  
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Most researchers primarily focus on these three stages of the e-commerce customer journey. 

However, customers evaluate a customer journey from a holistic perspective without clearly 

distinguishing which party is responsible for which action during the journey (Tax et al., 2013).  

Although parcel delivery is a crucial element of the journey, research on introducing parcel 

delivery to the e-commerce customer journey is scarce (Vakulenko et al., 2019a). Therefore, in 

capturing the overall e-commerce customer journey, it is essential to include the offline, physical 

delivery aspect. Within Lemon & Verhoef's (2016) model, the physical parcel delivery bridges the 

online purchase stage and the offline post-purchase stage (as illustrated in Figure 3). This 

extension of the e-commerce customer journey recently received the name “extended e-retail 

experience model” by Vakulenko et al. (2019a).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Researchers agree that service quality, customer satisfaction, and customer loyalty are leading 

concepts in the customer journey (Carrillat et al., 2007). This is primarily driven by customer 

satisfaction's positive effects on business outcomes such as financial performance, customer 

loyalty, customer commitment, repurchase behavior, and positive word-of-mouth (Luo & 

Homburg, 2007). Therefore, it crucial to understand how service quality is conceptualized in any 

service context (Blut et al., 2015), which also translates to services performed in the e-commerce 

customer journey - such as the parcel delivery (Vakulenko et al., 2019b). A way to conceptualize 

service quality is by decomposing the concept into quality dimensions. However, it is challenging 

to conceptualize and measure such dimensions (Regan, 1963; Shostack, 1977; Wolak et al., 1998; 
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Figure 3: Representation of the inclusion of parcel delivery to Lemon and Verhoef's (2016) model 
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Zeithaml et al., 1985). A specific stream on service quality, namely, the stream on logistic service 

quality (LSQ), has proven to be useful in researching the relationships between logistic quality 

dimensions and customer evaluations (e.g., Mentzer et al., 2001; Rafiq & Jaafar, 2007). However, 

studies on LSQ differ in terms of which dimensions to use (Gulc, 2017; Thai, 2013). Although there 

is consensus that service quality is a construct of multiple dimensions (Grönroos, 1982; Kang, 2006; 

Parasuraman et al., 1985), there is no consensus on what those dimensions are precisely, and they 

differ between service contexts (Brady & Cronin Jr, 2001).  

Concludingly, this paragraph has shown that there is much to gain in researching the role of parcel 

delivery on the e-commerce customer experience as an offline component in a customer journey 

that is primarily focused online.  

1.4 Research questions 

This study aims to shed light on service quality dimensions in a parcel delivery context and how 

they relate to service evaluations. There are two central research questions that this study seeks 

to answer. The first question relates to what the underlying dimensions of service quality are in a 

parcel delivery context. The second question focuses on the effect of the dimensions on the 

evaluation of the parcel delivery service. The two research questions are: 

(1) How can the concept of service quality in a parcel delivery context be defined in terms of 

dimensions? 

(2) What is the effect of the dimensions on service evaluations (i.e., customer satisfaction and 

customer loyalty) after the parcel delivery? 

 

To arrive at an answer to the first question, it is necessary to define a set of dimensions that form 

the concept of service quality in the parcel delivery context. After this, analyzing the effects of the 

dimensions on post-service evaluation scores reveals the answer to the second question.  

1.5 Research value 

This study will use parcel delivery customer evaluations, combines these with internal objective 

measures, and analyze them using multivariate regression models. Combining this with the 

research position, bear three main contributions to the existing literature and one managerial 

contribution.  

First, this research marks a step forwards in conceptualizing service quality dimensions in a parcel 

delivery context. General service quality models do exist in the literature, as well as service quality 

models for logistics, yet models tailored for the parcel delivery context are scarce (Madhavaiah et 

al., 2008). Through an extensive literature review, this study contributes to the identification of 

these dimensions.  
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Second, this research broadens the research field on the e-commerce customer journey by 

providing insights into what happens between the purchase and post-purchase stages. Recent e-

commerce studies primarily focus on one of the three stages (Lemon & Verhoef, 2016), while the 

actual delivery of the product, an essential stage in the e-commerce journey, is not included in 

the customer journey (Vakulenko et al., 2019a). This study will adopt the broader view, as 

suggested by Vakulenko et al. (2019a), by investigating the impact of the delivery on customers’ 

evaluation of the service. Therefore, we open up a “black box” of customer information regarding 

the parcel delivery step during the e-commerce journey.  

Third, while studies on the quality of parcel delivery based on survey questions and interviews 

exist (e.g., Lien Yee & Daud, 2011; Madhavaiah et al., 2008), these studies' output is prone to 

subjectivity since the dimensions are defined using a predetermined set of questions. To 

overcome this problem, researchers should use customer information that has a closer link to the 

actual service consumption (Litvin et al., 2008). This study does so by combining information from 

customer reviews with data generated during the parcel delivery. This data is used for 

investigating the relationship between a variety of service quality dimensions and customers’ 

service evaluation. The combination of data from the delivery itself with other data sources, such 

as written text in customer evaluations, can help interpret the findings related to service quality – 

service evaluation relationships.  

This study provides insights that can be used by managers and practitioners because it aims to 

uncover the dimensions of service quality in a parcel delivery context. Researching these 

underlying service quality dimensions and their effect on positive or negative service evaluation 

scores is valuable for managers. Parcel delivery providers want to keep up with the ongoing 

growth of the e-commerce industry, and by doing so, are continually innovating the delivery 

services and options. Therefore, it is vital to be aware of the drawbacks and the benefits of the 

current delivery process (Gevaers et al., 2011). Through available secondary data and customer 

evaluations, this research provides information for managers to improve on factors that lead to a 

lower level of evaluation or emphasize attributes that lead to a higher evaluation level (Xu, 2020).  

1.6 Report structure 

The remainder of this study is structured as follows. In Chapter 2, relevant literature regarding the 

concept of (logistic) service quality in a parcel delivery context is discussed, and a 

conceptualization of service quality is presented. In Chapter 3, hypotheses are formulated, and 

the conceptual model is displayed. After this, the methodology, including data collection, is 

discussed in Chapter 4. Hereinafter, in Chapter 5, the results of the analyses and six post-hoc 

analyses are presented. This study ends with Chapter 6, in which theoretical contributions and 

practical implications are discussed, along with the limitations and directions for future research.  
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2 Theoretical background 
This chapter will start with discussing service evaluations in Section 2.1. Then, in Section 2.2, 

generic service quality models are examined to provide a general context for this study. After 

discussing the generic models, this chapter will dig deeper into the parcel delivery context and 

discuss logistic service quality models in Section 2.3. Finally, from these sections, a 

conceptualization of service quality is distilled and depicted in Sections 2.4 and 2.5.  

2.1 Service evaluations 

Firms use customer evaluations to measure their services' quality perception because the 

evaluations reflect the customer’s perceived value (Chang et al., 2009; Giovanis & Tsoukatos, 

2017). Often, service evaluations are linked to the quality measures of customer satisfaction and 

customer loyalty (Brady et al., 2005).  Customer satisfaction is the feeling (positive, neutral, or 

negative) towards the provided service from the customer's perspective (Barnes et al., 2004; Chang 

et al., 2009; Richard L Oliver, 1997; Schmit & Allscheid, 1995; Woodruff, 1997). Customer loyalty is 

the customer's more profound commitment to prefer a particular service firm in the future over 

other service firms (Richard L Oliver, 1997). Although customer satisfaction and customer loyalty 

are closely linked, since they represent customer value judgments, customer satisfaction is a short-

term response, while customer loyalty is a long-term response (Uncles et al., 2003).  

2.2 Service quality models 

Service quality is the difference between the service performance expectations prior to the service 

consumption and the experiences of the service received (Asubonteng et al., 1996; Bitner, 1990; 

Grönroos, 1984; Parasuraman et al., 1985). Customers will perceive service quality as low if the 

performance does not meet their expectations, and perceived service quality increases as the 

performance exceeds the customer's expectations (Asubonteng et al., 1996; Richard L. Oliver, 

1980). Perceived service quality can be considered a global value judgment of the service 

(Parasuraman et al., 1988; Sureshchandar et al., 2002; Wolak et al., 1998; Zeithaml, 1988). It is 

generally accepted to use models that make use of the concept of perceived service quality 

(Zeithaml, 1988).  

Numerous researchers describe service quality models that can be generalized across service 

contexts (Palese & Usai, 2018; Parasuraman et al., 1985). In literature, researchers generally lean 

on the Nordic model by Grönroos (1984) and the SERVQUAL model by Parasuraman et al. (1988) 

(Brady & Cronin Jr, 2001). The Nordic model defines service quality as a combination of “functional 

quality” and “technical quality”, where functional quality is how the service is delivered, and 

technical quality is the performance of the outcome of the service (Ladhari, 2009). The SERVQUAL 

model explains generic elements of service quality that are the same for different types of services 

and within different industries (Polyakova & Mirza, 2015) and uses the dimensions of “tangibles”, 
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“reliability”, “responsiveness”, “assurance”, and “empathy” (Asubonteng et al., 1996; Polyakova & 

Mirza, 2015). In Table 1, these dimensions, including a definition, are displayed.  

Table 1: The SERVQUAL dimensions (Parasuraman et al., 1988) 

Dimension Definition 

Tangibles The appearance of physical facilities, equipment, and personnel 

Reliability The ability to deliver the service as promised 

Responsiveness The ability to give fast service and to help customers 

Assurance The ability of the employees to inspire trust and confidence 

Empathy The level of individualized attention and the way the firm pays attention to its 

customers 

 

2.3 Logistic service quality models 

The models described in Section 2.2 describe service quality in a generic way. These models are 

developed with the aim to be applicable for different services across different industries. However, 

more recently, literature suggests that service sectors and the provided services are unique rather 

than generic. That is why researchers have proposed to evaluate service quality for specific 

(service) sectors, including logistics. To exemplify, Chen et al. (2009) assess service quality in a 

logistic context by considering the general five dimensions of the SERVQUAL model: tangibles, 

reliability, responsiveness, assurance, and empathy. However, there has been much debate on the 

relevance of this classical service model in the logistics sector (Gulc, 2017). Because of the lack of 

consensus on which quality dimensions to use within the logistics sector, it is useful to take a more 

narrowed perspective and investigate whether models exist that examine service quality for parcel 

delivery, or the broader logistics sector.  

Fortunately, a line of research was built on the SERVQUAL research, which developed a model 

specifically to capture “logistic service quality” (LSQ). Logistic service quality is the extent to which 

the logistic services (shipping, handling, storing, packaging of goods) meet customer’s 

expectations, taking into account measures from both the logistic service provider and the 

customer (Kilibarda et al., 2012; Thai, 2013). Therefore, this line of research fits perfectly with the 

research context of parcel delivery.  

LSQ serves as an umbrella term from which three lines of research can be distinguished: (i) Physical 

Distribution Service Quality, (ii) Physical Distribution and Customer Service Quality, and (iii) 

Electronic Physical Distribution Service Quality. These three lines are discussed next. 

2.3.1 Physical Distribution Service Quality 

The first approach to LSQ defines service quality as “subjective” and conceptualizes quality from 

the provider's perspective, mainly considering operational characteristics (Thai, 2013). Defining 

LSQ from this perspective is referred to as Physical Distribution Service Quality (PDSQ). Different 
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authors (e.g., Mentzer et al., 1989; Bienstock et al., 1997) define LSQ from this perspective, which 

reckons that logistic services can be seen as an observable and physical phenomenon with 

attributes that can be quantitatively evaluated (Thai, 2013). In other words, the subjective 

approach is dominated by a traditional view that services in logistics are just services of physical 

distribution.  

The PDSQ perspective receives criticism on its simplicity because the focus shifts away from 

customers involved during the service (Gulc, 2017; Thai, 2013). Over the years, multiple authors 

defined PDSQ and its dimensions. For example, in studies by Mentzer et al. (1989) and Bienstock 

et al. (1997), a PDSQ model is introduced that contains the dimensions “availability”, “timeliness”, 

and “quality” (Xing et al., 2010; Xing & Grant, 2006).  

2.3.2 Physical Distribution and Customer Service Quality 

In a more general representation of the concept of service quality - not specific for logistics - 

Grönroos (1984) defines service quality as the combination of the dimensions of technical quality 

and functional quality. Based on this concept, literature divided LSQ into two complementary 

concepts: Physical Distribution Service Quality and Customer Service Quality (CSQ). 

The PDSQ + CSQ concept of LSQ is more comprehensive than the PDSQ concept because it 

includes the customer’s perspective (e.g., Mentzer et al., 1999, 2001; Millen et al., 1997; Sohal et 

al., 1999). Attributes arising from the customers' viewpoint are added to the physically observable 

quality attributes (Gulc, 2017). Various authors use different conceptualizations for both PDSQ 

and CSQ (see Emerson & Grimm, 1996; Feng et al., 2007; Mentzer et al., 1999; Mentzer et al., 1997; 

Rinehart et al., 1989; Xu & Cao, 2009). PDSQ dimensions used in literature are availability, 

timeliness, quality, order condition, order handling, and order accuracy. CSQ dimensions used in 

literature are price, product quality, sales support, warranty, communication, contact personnel 

quality, and information quality (Thai, 2013). In Table 2, the dimensions of PDSQ + CSQ and a 

definition are displayed. Based on a summarizing study by Thai (2013) of relevant literature and 

service quality dimensions related to the logistics sector, Table 3 was created.  
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Table 2: Definitions of various PDSQ and CSQ dimensions 

Dimension Definition 

Availability The inventory capability (stock) of the e-retailer (Mentzer et al., 1989) 

Timeliness 

 

Whether orders arrive at the customers when promised (Mentzer et al., 

1999) 

Quality of 

delivered products 

How well the delivered products work, including how well they match to 

specifications and customers’ needs (Mentzer et al., 1999) 

Order accuracy The completeness of the set of products in the order, in terms of right 

products and quantities (Mentzer et al., 1999) 

Order condition Whether the order arrives in the right state and without damage (Mentzer 

et al., 1999) 

Order handling A general term for meeting customer requirements linked to the handling 

of the order. Comprises of order accuracy, order condition, and total order 

cycle time (Thai, 2013) 

Price The agreement on the terms of sale (Emerson & Grimm, 1996) 

Product quality See “Quality of delivered products” 

Sales support Whether the sales representatives are perceived to be competent, reliable, 

integer, well-informed and provide reliable information (Emerson & 

Grimm, 1996) 

Warranty The extent to which the company stands behind the product, is responsive 

to product problems, and applies an actionable return policy (Emerson & 

Grimm, 1996) 

Communication Provision of information on inventory availability, delivery date at order 

placement, and information on cancellations or delays (Emerson & 

Grimm, 1996) 

Contact personnel 

quality 

Refers to the customer orientation of the contact people, specifically, if 

service personnel is perceived to be knowledgeable, shows empathy, and 

helps to resolve their problems (Mentzer et al., 1999) 

Information quality Whether the information communicated by the logistic provider is 

perceived to be timely, accurate, adequate, complete and credible (Rafiq 

& Jaafar, 2007)  
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Table 3: Dimensions of PDSQ and CSQ used in literature (Thai, 2013) 

Construct Dimension Mentzer et 

al., 1989 

 

Bienstock et 

al., 1997 

Rinehart et 

al., 1989 

Mentzer et 

al., 1997 

Mentzer et 

al., 1999 

 

Rafiq & 

Jaafar, 

2007 

 

Mentzer et 

al., 2001 

Emerson & 

Grimm, 

1996 

Feng et al., 

2007 

Xu & Cao, 

2009 

PDSQ Availability x x x  x   

Timeliness 

 

x x x  x x x x 

Quality of delivered 

products 

x x x x x   

Order accuracy   x x    

Order condition   x x  x  

Order handling   x x  x x 

CSQ Price  x   x   

Product quality  x   x   

Sales support  x   x   

Warranty  x   x   

Communication     x   

Contact personnel 

quality 

  x x  x x 

Information quality   x x   x 
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2.3.3 Electronic Physical Distribution Service Quality 

Because of the emergence of e-commerce (described in Chapter 1), the PDSQ and PDSQ + CSQ 

models did no longer fully cover the concept of logistic service quality in an online environment. 

As a result, the Electronic Physical Distribution Service Quality (e-PDSQ) framework was 

developed. Following in the footsteps of the PDSQ framework, the e-PDSQ framework was 

developed as “online PDSQ”, specifically for an online business-to-consumer (B2C) context. 

Several insights from PDSQ research serve as the basis for the e-PDSQ framework. Xing et al. 

(2010) developed an e-PDSQ framework based on PDSQ constructs identified by several different 

studies, most of which are also described in the previous section (e.g., Emerson & Grimm, 1996; 

Mentzer et al., 1989, 2001). The framework consists of four distinct constructs that include the 

dimensions “condition”, “timeliness”, “availability”, and “return”. A definition of each dimension 

can be found in Table 4.   

Table 4: The dimensions of the e-PDSQ framework (Xing et al., 2010) 

Dimension Definition Variables 

Condition 

 

Condition is the accuracy, completeness, and 

quality of the order once it has arrived (Xing 

& Grant, 2006) 

Order condition; Order accuracy; 

Order completeness 

Timeliness Timeliness refers to the choice of delivery 

date and the time window. It is about the 

delivery by the driver on the first delivery 

date, within the time windows (as promised) 

(Mentzer et al., 1989) 

Specify delivery date; Delivery in 

time slot; Driver on the first date 

arranged; Ability to deliver 

quickly; Specify delivery time slot 

Availability Availability refers to the inventory capability 

of the e-retailer (Mentzer et al., 1989)  

Order tracking; Alternative offer; 

Availability of information; 

Waiting time for out-of-stock 

Return Return refers to the process where products 

are returned to the e-retailer and refers to 

how the e-retailer deals with this (Xing & 

Grant, 2006) 

Prompt collection; Easy return; 

Prompt replacement 

 

In their study, Xing et al. (2010) were able to translate the dimensions into constructs and provide 

a set of variables to assess e-PDSQ. These constructs are also displayed in Table 5. In their study, 

Xing et al. (2010) have found interesting results concerning the factors that influence e-PDSQ. For 

example, the authors have found that the variable timeliness, which includes the specification of 

the delivery date, the time window, and fulfilling the promises, is an essential driver for e-PDSQ. 

Furthermore, the authors acknowledge the importance of a condition dimension, constructed as 

the order condition, order accuracy, and order completeness.  
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2.4 Towards a conceptualization of service quality in a parcel delivery context 

From the previous sections, we can conclude that numerous researchers contribute to the 

conceptualization of (logistic) service quality. Authors find it challenging to develop a 

generalizable set of dimensions representing the concept of service quality (Gulc, 2017). This 

problem is also salient for the more specific type of logistic service quality. Since this study aims 

at (i) uncovering the dimensions of the concept of service quality in a parcel delivery context and 

(ii) analyzing how these dimensions affect the customers’ evaluation, a conceptualization of 

service quality can be used to structure this study further. With the information from previous 

sections, it is possible to deduce pivotal dimensions mentioned in (logistic) service quality 

literature and distill these dimensions into a conceptualization of service quality for the parcel 

delivery context.  

Therefore, both the generic models on service quality (from Section 2.2) and the specialized 

models on logistic service quality (from Section 2.3) are merged in Table 5. In this section, first, 

the Nordic model's dimensions and the SERVQUAL model are compared. Subsequently, the 

SERVQUAL dimensions are compared to the LSQ dimensions.  

Reliability and responsiveness relate to the actual moment of service provision and focus on what 

level of service is being delivered by the service provider. Therefore, from the SERVQUAL model, 

the dimensions of reliability and responsiveness are considered technical quality dimensions. The 

other three SERVQUAL dimensions, namely, assurance, empathy, and tangibles, are functional 

dimensions that provide support for the delivery of the service, focusing on “how” the service is 

delivered. Comparing the LSQ dimensions from Table 3 to the SERVQUAL dimensions, all LSQ 

dimensions that relate to the ability to deliver the service as promised (i.e., timeliness, order 

condition, order handling, order accuracy, quality of delivered products, and availability) are 

similar to the SERVQUAL dimension of reliability. Second, the LSQ dimensions of contact 

personnel quality and sales support relate to the employees involved in the service process and 

are therefore similar to the assurance and empathy dimensions since these SERVQUAL dimensions 

relate to the employee-aspect of the service as well. Third, the LSQ dimensions of the provision 

of information and communication are related to the SERVQUAL dimension of tangibles since 

they both refer to the quality and appearance of services. Fourth, the LSQ dimension of return is 

aligned with the SERVQUAL dimension of responsiveness because both dimensions refer to how 

and how fast the service provider deals with service recovery. Lastly, the LSQ dimensions of 

warranty and price do not appear to have a counterpart in the SERVQUAL model.  

As can be seen from Table 5, there are LSQ dimensions that are mentioned in literature but that 

are out of scope in a parcel delivery context. First, the parcel delivery provider is not involved in 

the parcel's return process and therefore we omit the dimension of “return”. Second, the “order 

accuracy”, referring to delivering the right products and quantities (Mentzer et al., 1999), is out of 

the hands of the parcel delivery provider. Third, the “quality of delivered products” or “product 
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quality”, referring to the quality of the ordered product from the retailer, can be considered out 

of scope because the parcel delivery provider cannot influence this. Fourth, “availability” refers to 

the stock of the e-retailer (Mentzer et al., 1989). This dimension does not translate well to a parcel 

delivery context since the delivery of a product will only occur when the product was in stock 

during the moment of ordering. Therefore, the dimension of availability is not included. Lastly, the 

dimensions of “price” and “warranty” are also out of the parcel delivery provider's hands and 

therefore out of scope.  

Table 5: Dimensions and their applicability for the study context 

Nordic 

dimensions 

SERVQUAL 

dimensions 

LSQ  

dimensions  

Applicable in 

parcel delivery 

context? 

Included in which 

dimension of the 

conceptual model?  

Technical 

quality 

(what?) 

Responsiveness Return No, out of 

scope 

- 

Reliability Timeliness Yes Order handling 

quality 

Order condition Yes Order handling 

quality 

Order handling Yes Order handling 

quality 

Order accuracy No, out of 

scope 

- 

Quality of 

delivered 

products 

No, out of 

scope 

- 

Availability No, out of 

scope 

- 

Functional 

quality (how?) 

Assurance and 

Empathy 

Contact personnel 

quality 

Yes Contact personnel 

quality 

Sales support Yes Contact personnel 

quality 

Tangibles Information 

quality 

Yes Information quality 

Communication Yes Information quality 

- - Warranty No, out of 

scope 

- 

Price No, out of 

scope 

- 
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The other dimensions from Table 5 are distilled from literature and are applicable for a parcel 

delivery context. Therefore, these dimensions are the starting point for our conceptualization of 

service quality. There seems to be overlap in the dimensions of “timeliness”, “order condition”, 

and “order handling” because they all refer to the outcome of the delivery process (Grönroos, 

1984). Hence, they are placed in one dimension that covers outcome-related aspects of the 

quality, namely, the “order handling quality” (i.e., how the order is handled throughout the delivery 

process). Likewise, “contact personnel quality” and “sales support” both refer to contact with an 

employee during the service and are therefore merged into one dimension, namely “contact 

personnel quality”. Lastly, “information quality” and “communication” are merged with the name 

“information quality”. The dimensions of information quality and contact personnel quality are 

functional quality dimensions (Grönroos, 1984). The three distilled dimensions will be further 

explained in the next three subsections. 

2.4.1 Information quality 

Over the years, an increasing number of supporting functionalities are replaced by online 

alternatives. In the parcel delivery sector, the request to view up-to-date parcel information on 

the parcel location and the estimated delivery time is integrated in a website or app (Stengg, 

2013). An information system communicates information on the progress of the delivery to the 

customer. An information system aims to provide relevant information in an accurate and timely 

manner (Petter et al., 2013). Both in PDSQ and e-PDSQ literature, the dimension of “information 

quality” is being used to describe LSQ (Mentzer et al., 1997, 1999; Rinehart et al., 1989). 

Furthermore, scholars emphasize the link between information quality and service quality in 

service marketing literature as well as in information systems literature (Cenfetelli et al., 2008; 

Kettinger et al., 2009; Xu et al., 2013). Various service marketing studies use information quality as 

a dimension for service quality (e.g., Mentzer et al., 1997, 2001; Mentzer et al., 1999; Rafiq & Jaafar, 

2007; Xu & Cao, 2009). In addition, multiple studies on the success of information systems (e.g., 

Al-Ghazali et al., 2015; Sharkey et al., 2010; Wang, 2008) use DeLone & McLean's (1992) 

“information success model”, which describes the relationship between information quality and 

customer satisfaction. 

For the e-commerce sector, Turban & Gehrke (2000) suggest that information quality is 

responsible for attracting online customers. Brown & Jayakody (2008) found in their study on B2C 

e-commerce success that information quality influences customer loyalty through perceived 

information usefulness (Pearson et al., 2012). Concerning service quality and customer satisfaction, 

Szymanski & Hise (2000) found that information quality is a strong predictor of customer 

satisfaction in online shopping (Pearson et al., 2012). In sum, this study will include information 

quality as a dimension of conceptualizing perceived service quality. We will refer to information 

quality as the extent to which information for the user is perceived to be relevant, complete, and 

current (Nelson et al., 2005; Pearson et al., 2012).  
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2.4.2 Contact personnel quality 

The second dimension relates to the interaction aspect of parcel delivery and is the quality of 

contact personnel. This dimension relates to the customer orientation of the service personnel: 

customers care about whether personnel are knowledgeable, empathize with their situation, and 

help to resolve their problems (Mentzer et al., 1999). Having the right personnel positively 

influences the likelihood of success for a company (He et al., 2011). Moreover, according to Thai 

(2013), service personnel play a critical role in determining the overall service quality as perceived 

by the customer.  

The moment of parcel delivery involves personal interaction between the customer and the 

employee and therefore can be classified as a service encounter (Bettencourt & Brown, 1997; 

Chandon et al., 1997; Farrell et al., 2001; Winsted, 2000; Price et al., 1995; Wels-Lips et al., 1998). 

The service encounter has been a topic of attention in service literature (Bettencourt & Gwinner, 

1996; Mattsson, 1994) because service employees have an essential role in influencing customers' 

perceptions. During this personal contact, employees co-create value with customers (Karlsson & 

Skålén, 2015; Lusch et al., 2007; Vargo & Lusch, 2004). 

Previous research has found that customer perceptions of interpersonal employee behaviors, such 

as listening behaviors and customer orientation, affect customer satisfaction (Dagger et al., 2007; 

Dean, 2007; Delcourt et al., 2013; Gremler & Gwinner, 2000; Price & Arnould, 1999). When a 

competent employee services a customer, they tend to be less critical and thus more satisfied with 

the service encounter (Delcourt et al., 2013). Therefore, various researchers argue that service 

providers should analyze customer service evaluation by including employees’ attitudes and 

behaviors (Chen, 2016; Chu et al., 2016; Nunkoo et al., 2019). Furthermore, various studies suggest 

a relationship between employee interaction quality and customer satisfaction (Alhelalat et al., 

2017; Huang & Xie, 2017; Nunkoo et al., 2017, 2019).  

In conclusion, this study will include contact personnel quality to explain service quality in a parcel 

delivery context. We will refer to contact personnel quality as the customers' perceived 

competence of the front-line employee, reflected by the employee's skills, attitudes, and behaviors 

(Mentzer et al., 1999).  

2.4.3 Order handling quality 

The third dimension of the conceptualization is order handling quality and relates to the outcome 

of the delivery. Grönroos (1984) defines technical quality as what the customer is left with when 

the service process is finished. There is consensus among scholars that the outcome of services 

significantly affects customers’ perceptions of service quality (Grönroos, 1984; Madhavaiah et al., 

2008; McDougall & Levesque, 2000; Rust & Oliver, 1993). This seems logical, since the service's 

outcome is the ultimate reason why the service needs to occur (e.g., why the parcel delivery 

provider needs to deliver the parcel to the customer) (Collier & Bienstock, 2006). 
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The order handling quality dimension covers multiple outcome-related factors such as 

“timeliness”, “order condition”, and “order handling”. Timeliness refers to whether the order was 

delivered on the promised time (Mentzer et al., 1999). According to Gulc (2017), timeliness is one 

of the most important quality factors for a logistic service. The order condition refers to the lack 

of damage to orders (Bienstock et al., 1997; Mentzer et al., 1989, 1997, 1999; Rinehart et al., 1989) 

and the order handling to the manner in which the order has been treated. Customers expect their 

order to arrive within the expected time window and free of damage (Collier & Bienstock, 2006). 

Customers want their order to arrive in good condition because otherwise, the customer cannot 

use the product (Mentzer et al., 1989, 1997, 1999; Rinehart et al., 1989). 

In conclusion, we will include order handling quality as a dimension for conceptualizing service 

quality in a parcel delivery context. Order handling quality comprises service aspects (being on 

time, the parcel being free of damage) linked to the outcome aspect of the parcel delivery.  

2.5 The conceptualization used in this study 

From previous paragraphs, the conceptualization of perceived service quality in a parcel delivery 

context is depicted in Figure 4.  

 

  

Perceived parcel 

delivery service 

quality 

Information quality 

Order handling 

quality 

Contact personnel 

quality 

Figure 4: The conceptualization of service quality used in this study 
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3 Hypotheses and conceptual model 
In this chapter, we formulate hypotheses and depict the conceptual model for this study. In 

Section 3.1, the service evaluation outcome on the concepts of customer satisfaction and 

customer loyalty are discussed. Then, the hypotheses are discussed according to the three quality 

dimensions from Chapter 2. The hypotheses on information quality are discussed in Section 3.2, 

the hypotheses of contact personnel quality in section 3.3, and the hypotheses on order handling 

quality in Section 3.4. Subsequently, a conceptual model is depicted in Section 3.5.  

3.1 Customer satisfaction – customer loyalty 

 In this study, we will treat customer satisfaction and customer loyalty as two separate constructs. 

While most scholars suppose a mediating effect of customer satisfaction on the relationship 

between service quality dimensions and customer loyalty (e.g., Javed & Cheema, 2014; Kondasani 

& Panda, 2015; Mehta & Tariq, 2020), there are studies oppose to this idea. Some researchers do 

not consider a direct link between customer satisfaction and customer loyalty (e.g., Boohene & 

Agyapong, 2a010; Khan et al., 2019) and find a direct effect of service quality dimensions on 

customer loyalty (Al-Rousan & Mohamed, 2010; Leu, 2009).  

Furthermore, in this study, the questioning within the customer evaluation does not allow for deep 

feelings of customer loyalty towards the parcel delivery provider. In the customer evaluation used 

in this study, customers are asked if they would recommend the company (see Appendix A for the 

exact questioning). Oliver (1999) divides customer loyalty into four subsequent loyalty stages: (i) 

cognitive loyalty, (ii) affective loyalty, (iii) conative loyalty, and (iv) action loyalty. Cognitive loyalty 

is a weak and shallow representation of customer loyalty, while the subsequent three stages are 

deeper loyalty forms that relate to a favorable attitude towards a service firm (Oliver, 1999). 

Customers in the cognitive stage compare the service experience with alternatives and earlier 

experiences, specifically by relating the service to service attributes and characteristics 

(Evanschitzky & Wunderlich, 2006; Han et al., 2011). It is because of this that many studies indicate 

that functional and psychological quality dimensions primarily drive cognitive loyalty (Han et al., 

2011). Studies with a mediating effect of customer satisfaction focus on the latter loyalty stages, 

while in our study, customer loyalty aligns with Olivers' (1999) cognitive loyalty. This implies that 

attributes and characteristics within quality dimensions drive customer loyalty. Therefore, we 

consider it justified to treat customer satisfaction and customer loyalty as two separate constructs. 

3.2 Information quality 

We expect a relationship between the information quality of the parcel delivery and the customers’ 

service evaluation, expressed in customer satisfaction and customer loyalty. The provision of 

useful information can be used to manage customer expectations and, therefore, affect customer 

judgment (Thirumalai & Sinha, 2005). In similar service contexts, such as food delivery, banking, 

and tourism, information quality is a factor that influences the customer service experience (food 
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delivery: Lee et al., 2017; banking: Elias & Estember, 2018; tourism: Chen & Tsai, 2019). Generally 

speaking, information is of high quality when the information is perceived to be timely and reliable 

(Cheung & Lee, 2005; Pearson et al., 2012). 

For parcel delivery, the provision of timely and reliable information is a critical component of the 

delivery process. The parcel delivery occurs at the customer’s residence, for which the customer 

must stay at home within the allocated delivery time window. The customer commits time in order 

to be present when the service encounter is planned. From the customer's perspective, this time 

commitment is a “perceived sacrifice”, which can be defined as that what the customer gives up 

to acquire the service (Grewal et al., 1998; Zeithaml, 1988). If the quality of information lacks, or is 

not reliable, and thus the service encounter cannot occur, the perceived time sacrifice leads to 

negative customer evaluations (Sumaedi et al., 2012). On the contrary, with the provision of high-

quality information, the customer knows when the service encounter will take place. Reliable and 

accurate information diminishes the uncertainty of when the parcel will arrive. This prevents the 

customer from developing feelings of anger, which potentially negatively affects the service 

evaluation (Taylor, 1994).  

Because of the above argumentation, we expect a positive relationship between information 

quality and the service evaluation, where high information quality refers to information that is 

perceived to be on time and reliable. We expect a positive relationship for both the post-service 

scores on customer satisfaction (H1) and customer loyalty (H2): 

H1: There is a positive relationship between parcel delivery information quality and post-delivery 

customer satisfaction  

H2: There is a positive relationship between parcel delivery information quality and post-delivery 

customer loyalty 

 

3.3 Contact personnel quality 

We expect a positive relationship between the quality of contact personnel and the customers’ 

evaluation of the service (i.e., satisfaction and loyalty). Services result from an interaction between 

the service firm and the customer (Grönroos, 1978). The moment of contact between the contact 

personnel and the customer is often referred to as the “customer interaction” (Bitner, 1995; Farrell 

et al., 2001; Parasuraman et al., 1985, 1988). During this customer interaction, the interplay 

between the contact personnel and the customer affects a form of satisfaction that is called 

“encounter satisfaction” (Richard L Oliver, 1997). When a customer perceives a high quality of the 

interaction moment, the customer tends to give a higher service evaluation (Barger & Grandey, 

2006), both in satisfaction and loyalty.  

Specifically, within a parcel delivery context, the customer interaction moment is crucial for service 

evaluations because the interaction between the contact personnel and customer is the only 
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moment of contact in the parcel delivery process. Most times, a customer only interacts with a 

delivery driver, while in some cases (e.g., when something went wrong), a customer has contact 

with customer support. If, during the interaction between the customer and delivery driver, the 

customer perceives the driver to be friendly and helpful, and thus perceives the contact personnel 

quality as high, a high level of encounter satisfaction and thus a positive service evaluation will 

occur (Brown & Sulzer-Azaroff, 1994; Sparks et al., 2016).  

To conclude, we hypothesize that differences in customer interaction affect service evaluations. 

The relationship is expected to be positive if contact personnel quality is perceived as high and 

negative if contact personnel quality is perceived as low. Thus, the expected relationship is 

expected to be positive for customer satisfaction (H3) and customer loyalty (H4).  

H3: There is a positive relationship between parcel delivery contact personnel quality and post-

delivery customer satisfaction 

H4: There is a positive relationship between parcel delivery contact personnel quality and post-

delivery customer loyalty 

 

3.4 Order handling quality 

The service outcome affects customers’ perceptions of service quality because the outcome is why 

the service needs to occur (Grönroos, 1984). When a customer places a webshop order, the 

customer relies on the web shop's capabilities that their order will arrive at their doorstep. In other 

words, the customer commits to a trust relationship with the e-retailer that translates into the 

confidence that the e-retailer is capable of delivering the order at their home (Moorman et al., 

1992; Sparks et al., 2016). Thus, in a parcel delivery context, customers expect a certain level of 

order handling quality so that their order will arrive at the location when promised, at the 

promised time, and in good condition (i.e., without damage).  

Regarding the influence of the parcel condition on customer evaluations, we draw parallels with 

the quality perception of the condition of food. Supermarket-related research on crushed, dented, 

or otherwise damaged packaging reveals that - although the product's quality is not compromised 

- the product's perceived state causes negative customer evaluations (de Hooge et al., 2017). In a 

similar vein, while the core product (i.e., the product) may still be intact, if the package of the 

parcel is damaged, a customer is likely to negatively evaluate the service because they have the 

feeling that their parcel was not handled with care. When the parcel is being delivered correctly, 

this negative evaluation will not take place.  

We expect that lower levels of parcel handling quality will likely result in dissatisfaction. Therefore, 

we expect a positive relationship between order handling quality and the customer evaluation. At 

first glance, this hypothesis's direction seems counterintuitive since we just discussed that it is 

likely that low levels of parcel handling quality will lead to lower customer evaluations. However, 



21 

 

this is still a “positive” relationship because lower levels of service quality lead to lower evaluations, 

and higher levels of service quality lead to higher evaluations. Therefore, we expect a positive 

relationship for both customer satisfaction (H5) as well as customer loyalty (H6) 

H5: There is a positive relationship between order handling quality and post-delivery customer 

satisfaction 

H6: There is a positive relationship between order handling quality and post-delivery customer 

loyalty 

 

3.5 Conceptual model 

In Figure 5, the conceptual model is displayed.  

 

  

Figure 5: The conceptual model 
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3.6 Relative strengths of relationships 

Perceived service quality dimensions are not equally important (Turner & Pol, 1995). In literature 

on SERVQUAL, for example, it is found that the reliability dimension (the dimension that is most 

aligned with the outcome of the service) is the most important among dimensions (Chowdhary & 

Prakash, 2007). Therefore, we expect that the dimension that is analogous to reliability in our 

conceptual model, which is order handling quality, has relatively more influence on customer 

satisfaction and customer loyalty than the other two dimensions (i.e., information quality and 

contact personnel quality) 

Order handling quality is a dimension that resides at the core of what the parcel delivery provider 

should do: deliver the parcel in a timely and proper manner. Multiple authors in LSQ literature 

show that timeliness has the most significant influence on perceived service quality (e.g., Bienstock 

et al., 1997; Mentzer et al., 2001; Thai, 2013). Since both general service quality models (i.e., the 

SERVQUAL model), as well as specific LSQ models, show that the outcome dimension is the most 

influential, we hypothesize the following:  

H7: The relationship between order handling quality and post-delivery customer satisfaction is 

stronger than the relationship between, respectively, information quality and order handling 

quality, on customer satisfaction 

H8: The relationship between order handling quality and post-delivery customer loyalty is 

stronger than the relationship between, respectively, information quality and personnel order 

handling quality, on customer satisfaction   
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4 Methodology 
To test the hypotheses, this study will use data from various sources. First, in Section 4.1, the 

research method will be explained. After this, the data collection and preparation steps are 

discussed in Section 4.2, followed by the construction of the variables in Section 4.3.  

4.1 Research method 

This study will use two multivariate regression methods: a multivariate linear regression to analyze 

the effect of the service quality dimensions on customer satisfaction, and multivariate ordinal 

regression to analyze the effect of service quality dimensions on customer loyalty.  

We consider these regression methods to be appropriate research instruments because of the 

following two reasons. First, the goal of regression analysis is aligned with the goal of our research. 

Regression analyses are methods where mathematical models uncover relationships between 

independent variables and a dependent variable (Seber & Lee, 2012). In this research, the goal is 

to describe the effect of the proposed service quality dimensions (i.e., the independent variables) 

on two dependent variables (i.e., customer satisfaction and customer loyalty). Second, regression 

results allow for good interpretation and understanding of underlying effects, hence the reason 

why regression methods are widely used in scientific research (Chambers & Dinsmore, 2014) and, 

therefore, also used in this study.  

To check the validity of regression as a research method, four assumptions of multiple regression 

analysis are tested: the absence of multicollinearity, linearity, multivariate normality, and 

homoskedasticity. For an explanation of the assumptions, see Appendix B. All assumptions - 

except for the normality assumption - are met. We suspect that the violation of the normality 

assumption is the result of skewness in the dependent variables. The 10-values of customer 

satisfaction and the positive customer loyalty scores are, relatively, over-presented. Although 

researchers question the appropriability of regression methods when the normality assumption is 

violated, we still consider regression models to be legit for the purpose of this research. 

Regression analyses seem to be fairly robust to non-normality (Edgell & Noon, 1984), meaning 

that p-values, the power of the regression models, and the parameter estimates can still be 

considered reliable (Knief & Forstmeier, 2018). In addition, in large sample sizes (where the 

number of observations per variable is higher than 10), violations of the normality assumption 

often do not noticeably impact results (Schmidt & Finan, 2018), which is the case in this study. 

Furthermore, Chapter 5 will discuss various transformations on the dependent variable.  

4.2 Data collection 

To operationalize the proposed service quality dimensions, data from various sources is obtained 

and merged into a data set that will be used for hypothesis testing. This section will describe the 

four data sets that were obtained, cleaned, and merged into one data set.  
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4.2.1 Customer reviews data set 

The first data set served as a starting point for this study and is a data set containing customer 

reviews. The data set is obtained via the parcel delivery provider and contains post-service 

evaluations filled in by customers. After the delivery of a parcel, a system sends an email with a 

link to the receiving customer. Through this link, the customer evaluates their overall satisfaction 

with the parcel delivery on a scale from 1 to 10, and are being asked whether they would 

recommend the company. Furthermore, customers fill in two open text fields: a title for the review 

in one sentence and an open text field with an elaboration on the service experience in multiple 

sentences. Three separate exports were received from the parcel delivery provider, cleaned, and 

merged in one customer review data set, which resulted in 88827 delivered parcels covering the 

months of November 2019 to May 2020.  

4.2.2 Scans data set 

During the journey of the parcel through the delivery network, the parcel is being scanned 

multiple times. For example, the delivery driver scans the parcel when loading the parcel in the 

van and at the doorstep of the customer. All these scans, and thus the whole journey of a parcel, 

are stored in a data set including information regarding the scan. A scan is triggered by an action 

(e.g., loading, successful delivery, unsuccessful delivery), saved with a timestamp containing the 

date and time. Other information that is being saved is the delivery window and the delivery driver 

of the parcel. Given the research scope, we assume that only the scans that take place from the 

moment of loading the parcel by the delivery driver up until successful delivery influences the 

customer evaluation. Delivery scans before loading (e.g., information on the sorting process) are 

excluded from the research.  

Based on the 88827 parcel numbers, an export of the scans was obtained through the parcel 

delivery provider. Initially, the scan data set consisted of 217499 rows (scans), approximately two 

to three scans per parcel. After cleaning and aggregating the data on the parcel level, the scan 

data set consists of 77843 parcel numbers with scan data information. After merging the scan data 

set with the customer review data set, 60991 observations (and thus parcels) are in the merged 

data set. The reason for the dropping of observations was due to the re-use of parcel numbers. It 

appears that e-retailers re-use parcel numbers quicker than allowed, resulting in duplicate parcel 

numbers that are dropped because of the risk of coupling the wrong customer evaluation to a 

parcel.  

The merged data set unlocks possibilities to enrich the data set further. The data set was enriched 

in two ways. Firstly, with information on the employee that delivered the parcel (the driver) and 

secondly, with information from the open text fields of the reviews. On these text fields, a topic 

modeling technique was applied. Both will be discussed in the next two subsections.  
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4.2.3 Driver data set 

In the merged data set of the customer reviews and the scans, 1423 unique driver entities are 

identified, approximately 90% of the total driver population. Three characteristics of the drivers 

were obtained to further enrich the driver's data set, namely, tenure, age, and gender.  

For the tenure, an export was obtained via the parcel delivery provider. In this export, the start of 

the employment date and the end of the employment were displayed per driver for all delivery 

drivers included in our data set. Second, via the depot managers of all the (10) Dutch depots of 

the parcel delivery provider, lists of the drivers' ages were obtained. In total, the age of 692 drivers 

was obtained. Thirdly, via a publicly available list of first names and genders, the driver's first name 

was matched to a gender (Netwerk Naamkunde, n.d.). This resulted in an identified gender for 

1157 delivery drivers.  

4.2.4 Topic modeling data set 

In order to enrich the data sets from previous sections with customer information linked to the 

service consumption, this study includes the data with information from the open text fields. This 

information can help interpret the findings related to relationships between the dimensions and 

the service evaluation. Therefore, a topic modeling analysis was applied via an external party 

specializing in this research area on the reviews' written text in the data set. The topic modeling 

was applied on the elaborated part of the review. Topic modeling is a form of natural language 

processing that uses machine learning to classify (parts of) written text and segment them into 

topics (Purver et al., 2006). In topic modeling, key terms are extracted from the reviews so that the 

topics from the text can be classified. The 60991 written reviews were sent to the external party, 

and from 59151 reviews a topic and subtopic were received. The external party determined what 

the topic referred to and how the (sub)topic was named, see Appendix F.  

The reason for tagging a review on a specific topic is based on two characteristics of the review. 

First, the place of the review where the customer expresses their opinion is considered. Sentences 

at the beginning of the review receive more priority and thus increases the likelihood of a review 

tagged on the content of the first sentence. Second, the frequency of mentioning a specific topic 

increases the topic modeling's likelihood of tagging that topic. 

4.2.5 Final data set 

The four data sets were merged into one final data set that will be used in this study. Figure 6 

visually represents the conducted steps and the merge process.  
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4.3 Variable operationalization 

In this section, the operationalization of the variables from the data set will be discussed. Customer 

satisfaction is operationalized as the overall rating of the review between 1 and 10 given by the 

customer post-service (Engler et al., 2015). Customer loyalty is operationalized as a dummy 

variable. It takes a value of 1 when the customer would recommend the service to others, and 0 

otherwise. 

We refer to information quality as the extent to which information for the parcel receiver is 

perceived to be relevant, complete, and current (Nelson et al., 2005; Pearson et al., 2012). This 

dimension is operationalized in two ways. First, information quality is operationalized by selecting 

two variables from the topic modeling analysis that are linked to the information aspect of the 

delivery. From this, the dimensions Digital possibilities and Provision of information are used. 

Digital possibilities refer to the clarity of information and quality of communication. Provision of 

information refers to the website functionalities and the ease of use of the website. Secondly, 

information quality is operationalized by selecting two other variables from the final data set 

related to the information received by a customer. Notably, not all customers receive delivery 
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Figure 6: Merging the data sets 
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information upfront, and thus two variables that represent this are included: Delivery Window 

Sent Day Before Delivery and Delivery Window Sent Morning of Delivery. These two variables are 

operationalized as dummy variables indicating whether the customer received an email with 

information on the delivery window the day before delivery and the morning of the delivery, 

respectively.  

We refer to contact personnel quality as the customers’ perceived competence of the delivery 

driver, reflected by the driver’s knowledge, attitudes, and behaviors (Mentzer et al., 1999). Similar 

to the dimension of information quality, the dimension of contact personnel quality is 

operationalized in two ways. Firstly, three variables from the topic modeling that are linked to 

contact personnel are selected. The variable Contact with employee reflects the accessibility of 

the customer service and the waiting time. Knowledge and skills reflect the expertise, 

professionality, and level of problem-solving by the driver. The last variable from the topic 

modeling analysis is Attitude and behavior, which reflects the personal interaction between the 

customer and the driver in the form of interest, friendliness, and helpfulness. Secondly, the 

variables Age, Gender, and Tenure are included in the contact personnel quality dimension.  

We refer to order handling quality as the dimension that covers outcome-related factors of the 

delivery, such as the timeliness, order condition, and order handling (Bienstock et al., 1997; 

Mentzer et al., 1989, 1997, 1999; Rinehart et al., 1989). Similar to the dimension of information 

quality and contact personnel quality, the dimension of order handling quality is operationalized 

in two ways. Firstly, three factors associated with the outcome aspect from the topic modeling are 

included as variables in this research. The variable Processes refers to the efficiency and the ease 

of the delivery process, and the variable Delivery service refers to the manner of order delivery 

and the condition of the parcel. The variable Parcel handling refers to the speed and correctness 

of the delivery. Secondly, two other factors from the final data set related to the outcome of the 

delivery are included. The first variable, Delivery window Not Met, is operationalized as a dummy 

variable. A value 1 indicates that a parcel is not delivered within the delivery window and zero 

otherwise. Lastly, the variable Delivery Steps is operationalized as the number of delivery steps 

needed before the parcel is being scanned as “successfully delivered”.  

For each variable described in this section, information (i.e., an explanation, measure, and 

corresponding hypothesis) can be found in Table 6. For each variable from the topic modeling 

analysis, information can be found in Table 7. A correlation matrix can be found in Table 8.  
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Table 6: Information on the variables 

Variable name Explanation Measure Relates to 

Dependent variables 

Customer satisfaction Review score from 1 to 10 Continuous Dependent 

variable 

Customer loyalty 1 if the customer would recommend the 

service, 0 otherwise 

Categorical Dependent 

variable 

Information quality variables 

Digital possibilities 1 if the topic “Digital possibilities” was 

tagged, 0 otherwise 

Dichotomous H1, H2 

Provision of information 1 if the topic “Provision of information” 

was tagged, 0 otherwise 

Dichotomous H1, H2 

Delivery Window Sent 

Day Before Delivery 

1 if a delivery window was sent the day 

before delivery, 0 otherwise 

Dichotomous H1, H2 

Delivery Window Sent 

Morning of Delivery 

1 if a delivery window was sent the 

morning of delivery, 0 otherwise 

Dichotomous H1, H2 

Contact personnel quality variables 

Contact with employee 1 if the topic “Contact with employee” 

was tagged, 0 otherwise 

Dichotomous H3, H4 

Knowledge and Skills 1 if the topic “Knowledge and Skills” was 

tagged, 0 otherwise 

Dichotomous H3, H4 

Attitude and Behavior 1 if the topic “Attitude and Behavior” was 

tagged, 0 otherwise 

Dichotomous H3, H4 

Gender Gender of the driver (0 = men, 1 = 

female) 

Dichotomous H3, H4 

Age Age of the driver in years Continuous H3, H4 

Tenure Total number of working days of the 

driver 

Continuous H3, H4 

Order handling quality variables 

Processes 1 if the topic “Processes” was tagged, 0 

otherwise 

Dichotomous H5, H6 

Delivery Service 1 if the topic “Delivery Service” was 

tagged, 0 otherwise 

Dichotomous H5, H6 

Parcel handling 1 if the topic “Parcel handling” was 

tagged, 0 otherwise 

Dichotomous H5, H6 

Delivery Steps The number of times the parcel is being 

scanned after loading the parcel in the 

van 

Continuous H5, H6 

Delivery window Not 

Met 

1 if the delivery window was not met, 0 if 

delivery was met 

Dichotomous H5, H6 
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 Table 7: Examples from the data set on the topic modeling variables 

Topic modeling 

variable 

Relates to Example review* 

 

Frequently used 

words* 

Frequently used combination of words* 

Digital possibilities The clarity and quality of 

information and 

communication. Whether or not 

a customer was kept up to date.  

“I was informed too late on 

the exact date of delivery 

and time.” 

Site, app, follow, 

website, online, internet, 

announcement 

Trough internet, through app, easy to follow, 

user-friendly website, got email 

Provision of 

information 

The functionalities and the ease 

of use of the website 

 

“Changed the day of 

delivery online.  After 

second thoughts, I tried to 

change it back, which did 

not work.” 

Time, mail, information, 

status, agreed, 

tracktrace, 

communication 

Up to date, where is parcel, track and trace, 

clear communication, within agreed time,  

Contact with 

employee 

The accessibility of the 

customer service and the 

waiting time 

“Very frustrating since DPD 

cannot be contacted by 

phone.” 

Waiting time, call, hour, 

minutes, accessible, 

contact, customer 

service 

Wait long, through email, called customer 

service, car in mailbox, parcel depot, track 

and trace 

Knowledge and Skills The expertise, professionality, 

and level of problem-solving by 

the driver 

“Very professional, even in 

these times of corona.” 

Service, driver, fast, 

accurate, professional  

Good service, fast and accurate, precise 

hour, answer question, spoke nicely  

Attitude and 

Behavior 

The personal interaction 

between the customer and the 

driver in the form of interest, 

friendliness, and helpfulness 

“Super friendly delivery 

driver from DPD. He 

regularly comes here and is 

always friendly and polite” 

Driver, friendly, neat, 

perfect, kind, polite, 

helpful, agreed 

Kind driver, friendly driver, neat driver 

Processes The efficiency and ease of the 

delivery process 

“Was very surprised that 

everything went well, could 

easily trace the parcel”  

Easy, door, effort, 

delivery, fast, parcel, 

follow 

Difficult time window, much effort, stayed 

home, fast delivery, day at home, easily 

follow 

 

Delivery Service The way of order delivery and 

the condition of the parcel 

“The parcel with my order 

was significantly damaged 

upon arrival” 

Damaged, delivery, 

parcel, package, home  

Good packaging, where is parcel, placed in 

front of door, parcel not delivered, package 

damaged  

Parcel handling The speed and correctness of 

the delivery 

“Perfectly within the time 

window” 

Time, waiting, late, neat, 

fast, agreed, window, 

hour 

Perfectly on time, on time, within time 

window, neatly delivered 

*. Translated from Dutch to English 
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Table 8: Correlation matrix of the variables 

 

  

Correlations  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

(1) Customer 

satisfaction 

1                                 

(2) Customer loyalty .872** 1                               

(3) Digital 

possibilities 

-.008 -0.007 1                             

(4) Provision of 

information 

.017** .018** -.020** 1                           

(5) Delivery Window 

Sent Day Before 

Delivery 

-.005 -.009* .007 .011* 1                         

(6) Delivery Window 

Sent Morning of 

Delivery 

.061** .056** .006 .008 .125** 1                       

(7) Contact with 

employee 

-.055** -.050** -.003 -.021** -.006 .004 1                     

(8) Knowledge and 

Skills 

.023** .018** -.009* -.065** .004 .006 -.010* 1                   

(9) Attitude and 

Behavior 

.168** .150** -.025** -.172** -.005 .000 -.026** -.082** 1                 

(10) Gender .019** .015** .008 -.006 -.005 .006 -.004 -.008 .011* 1               

(11) Age .050** .046** -.002 .002 .003 .000 -.004 .000 .013* -.017** 1             

(12) Tenure .065** .062** .000 .000 .001 .001 .000 .012** .018** .024** .232** 1           

(13) Processes -.060** -.060** -.006 -.045** .000 -.009* -.007 -.021** -.056** -.002 -.002 .000 1         

(14) Delivery Service -.322** -.294** -.032** -.224** -.004 -.032** -.034** -.107** -.282** -.003 -.025** -.031** -.073** 1       

(15) Parcel handling -.279** -.255** -.031** -.215** -.002 -.023** -.032** -.102** -.270** -.001 -.023** -.030** -.070** .959** 1     

(16) Delivery 

Window Not Met 

-.113** -.103** .002 -.001 .003 -.175** .002 -.011* -.017** -.012* -.014* -.034** .006 .049** .046** 1   

(17) Delivery Steps -.225** -.207** .007 .008 -.019** -.003 .033** -0.002 -.046** -0.002 -.028** -.022** .057** .071** .069** .314** 1 

**. Correlation is significant at the 0.01 level (2-tailed) *. Correlation is significant at the 0.05 level (2-tailed) 
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5 Results 
This chapter will start with displaying descriptive statistics in Section 5.1. After this, in Section 5.2, 

the regression analyses are performed to estimate the empirical model and to test the hypotheses. 

Thereafter, six post-hoc analyses are performed in section 5.3.  

5.1 Descriptive statistics 

Descriptive statistics of the regression variables are summarized in Table 9.  

Table 9: Descriptives per variable 

Variable Descriptives 

Dependent variables  

Customer satisfaction Mean = 8.29 (SD = 2.86) 

Customer loyalty Number of positive answers = 50852 (83.5%) 

Number of negative answers = 10078 (16.5%) 

Topic modeling variables 

Number of words* Mean words in title = 3.51 (SD = 2.84) 

Mean words in elaboration = 18.27 (SD = 23.79) 

Digital possibilities 168 times tagged (0.3%) 

Provision of information 7038 times tagged (12.2%) 

Contact with employee 170 times tagged (0.3%) 

Knowledge and Skills 1727 times tagged (3.0%) 

Attitude and Behavior 9612 times tagged (16.6%) 

Processes 799 times tagged (1.4%) 

Delivery Service 15444 times tagged (26.7%) 

Parcel handling 12969 times tagged (22.4%) 

Objective (business) variables 

Gender 1111 male delivery drivers (96%) and 47 female delivery drivers (4%) 

Age Mean = 32.5 years (SD = 9.11) 

Tenure Mean = 487 days (SD = 367) 

Delivery Window Sent Day 

Before 

For 54.181 parcels (93.5%), the delivery window was communicated the day 

before the delivery.  

For 3731 parcels (6.5%), the delivery window was not communicated 

Delivery Window Sent 

Morning of Delivery 

For 57.486 (94.3%), the delivery window was communicated the morning 

of the delivery.  

For 3444 parcels (5.7%), the delivery window was not communicated 

Delivery Window Not Met 1990 (3.5%) parcels were not delivered according to the time window, while 

54.205 (96.5%) were delivered according to the window 

Delivery Steps On average, there are 1.12 steps (SD = 0.63) needed for a successful 

delivery 
*. The number of words is not a variable that is included in the regression analyses but included in this table for completeness 

 

We observe that both the dependent variables Customer satisfaction and Customer loyalty are 

skewed towards the positive side of their scales. Most observations are within this scale's upper 
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range with a mean of 8.29 on a scale from 1 to 10 on Customer satisfaction. Similarly, the variable 

Customer loyalty is dominated by 83.5% positive answers. The topic modeling analysis is 

performed on the “elaboration” part of the written reviews, which has a mean of 18.3 words and 

a standard deviation of 23.8 words. The standard deviation is relatively large, meaning the number 

of words on the elaboration of the reviews are spread out and vary from shorter to longer reviews. 

Regarding the variables resulting from the topic modeling analysis, four variables with the most 

tags within that topic are Provision of information, Attitude and behavior, Delivery Service, and 

Parcel handling. Together, these four topics represent 77.9% of the review tags. The driver 

population is dominated by men. The percentages of men to women are 96% and 4%, 

respectively. With a mean of 32.5 years and a standard deviation of 9.1 years, most drivers are 

approximately between 20 and 40 years old. A driver works on average 487 days (approximately 

16 months) for the parcel delivery provider. Based on the relatively high standard deviation of 367 

days, we observe a large spread in this variable, meaning that there are also a considerable 

number of experienced and inexperienced employees present in the driver population. Most of 

the time, the delivery window was sent to the customer the day before delivery (93.5%) and the 

morning of the delivery (94.3%). In 96.5% of the cases, the delivery window was met, and it takes 

on average 1.12 delivery steps to complete.  

5.2 Hypotheses testing 

In this section, two types of regression models are estimated: (i) multivariate linear regression 

models to analyze the effect of the service quality dimensions on Customer satisfaction (see Table 

10) and (ii) binary logistic regression models to study the effect on Customer loyalty (see Table 

11). Four regression models each are estimated. First, three separate models with variables from 

one of the identified service quality dimensions (i.e., Information quality, Contact personnel 

quality, and Order handling quality). These results are presented in Models 1 to 3 for Customer 

satisfaction and 5 to 7 for Customer loyalty. After this, the results of the regression model that 

includes all three service quality dimensions are presented in Model 4 for Customer satisfaction 

and Model 8 for Customer loyalty. All eight regression models are found to be significant (p < 

.01). In the next six subsections, the results from the models will be discussed per dimension and 

hypothesis. Moreover, the information from subsections 5.2.1 to 5.2.6 is also summarized. Each 

model, including the strongest predictors and most remarkable findings, can be found in 

Appendix D.  

5.2.1 Information quality – customer satisfaction 

Model 1 shows that all four Information quality variables are significant, although the coefficients 

differ in direction. The variable Digital possibilities, referring to the functionalities and ease of use 

of the website, shows a negative coefficient. This implies that, if the review was tagged on this 

topic, it will contribute negatively to customer satisfaction (B = -.494, p < .05). On the contrary, 

the variable Provision of information, referring to the information's clarity and quality, shows a 
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positive coefficient (B = .143, p < .01), implying that reviews tagged on this topic will contribute 

positively to customer satisfaction. Furthermore, sending the delivery window the day before 

delivery negatively affects customer satisfaction (B = -.137, p < .01), while sending the window the 

morning of the delivery positively affects customer satisfaction (B = 1.463, p < .01).  

Comparing Model 1 to Model 4, the model that includes all three quality dimensions, we observe 

that three out of four variables are not significant and that the only predictor that remains 

(positively) significant is Delivery Window Sent Morning of Delivery (B = .827, p < .01). From H1, 

we expect a positive relationship between Information quality and Customer satisfaction. Looking 

at Models 1 and 4, we observe mixed results. Indeed, in Model 1, all observed coefficients are 

significant, but the direction of the effects of the different Information quality dimensions on 

Customer satisfaction varies. Furthermore, Model 4 shows that the significance of three variables 

does not hold when including all three quality dimensions. In sum, we found mixed results for H1.  

5.2.2 Contact personnel quality – customer satisfaction 

Model 2 shows that all six included Contact personnel quality variables are significant, and five 

predictors show a positive coefficient. The dummy coded variable Contact with employee, 

referring to the accessibility of the customer service and waiting time, shows a negative regression 

coefficient. This implies that, if this topic was tagged, it will contribute negatively to Customer 

satisfaction (B = -2.674, p < .01). An opposite effect is observed for the dummy coded variables 

Knowledge and Skills (B = .329, p < .01), referring to the expertise, professionality, and level of 

problem-solving by the employee, and Attitude and Behavior (B = 1.083, p < .01), referring to the 

driver-customer interaction in terms of friendliness and helpfulness. Tags on either of these topics 

increase satisfaction. Furthermore, Model 2 shows that female drivers positively contribute to 

Customer satisfaction (B = .250, p < .05). Regarding Age and Tenure, we observe that both show 

positive coefficients. Every year that a driver works for the parcel delivery provider, the Customer 

satisfaction score increases by B = .010 (p < .01). Likewise, for every day a driver works for the 

parcel delivery provider, the predicted Customer satisfaction score increases by B = .0003 (p < 

.01).  

Comparing the Order handling quality variables from Model 2 to Model 4, we observe that all 

variables - except Knowledge and Skills - are significant and positive. Looking at the magnitudes 

and direction of the coefficients, both models are in line, though the effect of the variable Attitude 

and Behavior decreases from B = 1.083 (Model 2) to B = .606 (Model 4). From H3, we expect a 

positive relationship between Contact personnel quality and Customer satisfaction. All, except the 

variable Knowledge and Skills in Model 4, show positive and significant coefficients. We therefore 

conclude that our results are in line with H3.  
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5.2.3 Order handling quality – customer satisfaction 

Model 3 shows that all five Order handling quality variables are significant, and four predictors 

show a negative coefficient. The only positive coefficient can be observed for Parcel handling, 

referring to the speed and correctness of the delivery. If the review is tagged on this topic, it will 

positively affect customer satisfaction (B = .276, p < .01). The other four variables demonstrate a 

significant negative coefficient. For instance, the dummy coded variable Processes, referring to 

the efficiency and ease of the delivery process, shows a negative regression coefficient, implying 

that if the review was tagged on this topic, it will negatively contribute to customer satisfaction (B 

= -1.660, p < .01). Likewise, if a review is tagged on the topic Delivery service, referring to how the 

order is being delivered and the parcel's condition, it will negatively affect customer satisfaction 

(B = -1.934, p < .01). Furthermore, the Customer satisfaction score decreases by B = -1.048 (p < 

.01) when a parcel is delivered outside the delivery window. Regarding the number of steps in the 

delivery (Delivery Steps), results show that for every extra step in the delivery process, the 

Customer satisfaction score decreases by B = -1.237 (p < .01).   

The significance and directions of coefficients are aligned from Model 3 to Model 4. The 

magnitudes, however, are smaller in Model 4. For example, the effect of the variable Delivery 

service changes from B = -1.934 in Model 3 to B = -1.464 in Model 4. From H5, we expect a 

positive relationship between Order handling quality and Customer satisfaction. This implies that 

lower levels of Order handling quality should result in lower Customer satisfaction scores, which 

hold for the variables Delivery Service, Delivery Window Not Met, and Delivery Steps. We conclude 

that our results are in support of H5.  

5.2.4 Information quality – customer loyalty 

Model 5 shows that three of the four Information quality predictors on Customer loyalty are 

significant, although the direction of the coefficient differs. Model 5 shows that, a tag on the 

variable Provision of information, referring to the clarity and quality of the information, increases 

the odds of a positive Customer loyalty score by a factor 1.157 (exp(B) = 1.157, p < .01). With 

similar reasoning, if the delivery window was sent the day before, the odds of a positive Customer 

loyalty score decreases by a factor 0.841 (exp(B) = .841, p < .01), while sending the delivery window 

the morning before delivery increases the odds for a positive Customer loyalty score by a factor 

of 2.561 (exp(B) = 2.561, p < .01).  

Comparing Model 5 to Model 8 that includes all three quality dimensions to predict Customer 

loyalty, we observe that only the variable Delivery Window Sent Morning of Delivery remains 

significant, while the other three variables become insignificant. From Model 8, we observe that 

sending the delivery window the morning before delivery increases the odds for a positive 

Customer loyalty score by a factor of 1.687 (exp(B) = 1.687, p < .01). From H2, we expect a positive 

relationship between information quality and positive customer loyalty scores. Looking at the 

significance, magnitudes, and directions of the regression coefficients of Model 5 and 8, we 
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observe mixed results. Although three out of four of the coefficients of Model 5 are significant, 

the direction of the effect on Customer loyalty varies. Furthermore, Model 8 shows that, when 

estimating the regression model with all three quality dimensions, the significance of three 

variables does not hold. To conclude, we found mixed results for H2.  

5.2.5 Contact personnel quality – customer loyalty 

Model 6 shows that all Contact personnel quality coefficients are significant, except for Gender. 

The dummy coded variable Knowledge and Skills, referring to employees' expertise, 

professionality, and level of problem-solving, shows a positive coefficient. This implies that a tag 

on this variable increases the odds of a positive Customer loyalty score by a factor of 1.302 (exp(B) 

= 1.302, p < .05). Likewise, if a review was tagged on Attitude and Behavior, referring to the driver-

customer interaction in terms of friendliness and helpfulness, the odds of a positive Customer 

loyalty score increases by a factor of 5.106 (exp(B) = 5.106, p < .01). Regarding the Age and Tenure 

variables, we observe that both show positive coefficients. For every year a driver works for the 

parcel delivery provider, the odds or a positive Customer loyalty score increases by a factor of 

1.011 (exp(B) = 1.011, p < .01). Likewise, for every day a driver works for the parcel delivery 

provider, the odds for a positive Customer loyalty score increases by a factor of 1.000373 (exp(B) 

= 1. 000373, p < .01).  

Although Model 6 shows significant coefficients, Model 8 shows that two out of six predictor 

variables do not remain significant when including all quality dimensions, namely, Knowledge and 

Skills, and Gender. Regarding the other four variables (Contact with employee, Attitude and 

Behavior, Age, and Tenure), we observe that their significance, magnitude, and direction appear 

to be aligned comparing Models 6 and 8. From H4, we expect a positive relationship between 

Contact personnel quality and Customer loyalty scores (H4). Although the observed coefficients 

of Model 6 show significant relationships, the direction of the coefficients on Customer loyalty 

varies in Model 8. We conclude that we found mixed support for H4.  

5.2.6 Order handling quality – customer loyalty 

Model 7 shows that all observed coefficients of Order handling quality on Customer loyalty are 

significant. The variable Processes, referring to the efficiency and ease of the delivery process, 

shows a negative regression coefficient. This implies that, if the review was tagged on this topic, 

the odds of a positive Customer loyalty score decreases by a factor of .250 (exp(B) = .250, p < .01). 

Likewise, if a review is tagged on the topic Delivery service, referring to the way the order is being 

delivered and the condition of the parcel, the odds for a positive Customer loyalty score decreases 

by a factor .230 (exp(B) = .230, p < .01). Lastly, if a review was tagged on Parcel handling, referring 

to the speed and correctness of the delivery, the odds for a positive Customer loyalty score 

increases by a factor of 1.672 (exp(B) = 1.672, p < .01). Furthermore, when a parcel is being 

delivered outside the delivery window, the odds for a positive customer loyalty score decreases 

by a factor of .468 (exp(B) = .468, p < .01). Regarding the number of steps in the delivery (Delivery 
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Steps), results show that for every extra delivery step, the odds of a positive customer loyalty score 

decreases by .455 (exp(B) = .455, p < .01). 

Comparing Model 7 to Model 8 that includes all quality dimensions, we observe that the 

coefficients' significance and directions are aligned. However, the magnitudes of the coefficients 

seem to change. For example, the effect of the dummy codes Parcel handling increases from 

exp(B) = 1.672 (p < .01) in Model 7 to exp(B) = 2.105 (p < .01) in Model 8, and the variable Delivery 

Window Not Met increases from exp(B) = .468 (p < .01) to exp(B) = .533. From H6, we expect a 

positive relationship between Order handling quality and Customer loyalty. This implies that 

higher levels of Order handling quality should result in higher Customer loyalty scores, which is 

demonstrated by Parcel handling. With similar reasoning, lower levels of Order handling quality 

should result in lower scores, demonstrated by Delivery Window Not Met, Delivery Steps, and 

Delivery Service. We conclude that our results are in support of H6. 

5.2.7 Relative strength of dimensions 

To assess the relative strength of the impact of the service quality dimensions on Customer 

satisfaction and Customer loyalty, the standardized coefficients are compared. Standardizing 

regression coefficients allows for comparing the relative effect of the different independent 

variables (Bring, 1994). The five most impactful variables included in Model 4 are, sorted from 

most to less impactful: (i) Delivery Service, (ii) Attitude and Behavior, (iii) Delivery Steps, (iv) Parcel 

handling, and (v) Processes. Four out of five of these variables are variables from the dimension 

of Order handling quality. Based on this comparison of the standardized coefficients, we conclude 

that there is support for H7 in which we expected that most impact on the multivariate equation 

on Customer satisfaction would reside within the Order handling quality dimension. The same five 

variables turn out to be the most impactful variables looking at the standardized beta coefficients 

from Model 8 on Customer loyalty. Just as in H7, four out of five of the most impactful variables 

are from the Order handling quality dimension. Therefore, we conclude that there is support for 

H8 in which we expected that the most impact on the logistic equation on Customer loyalty would 

reside within the Order handling quality dimension.   
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Table 10: Multiple linear regression on Customer satisfaction 

Customer satisfaction Model 1 Model 2 Model 3 Model 4 

Constant 6.963** 0.120 7.804** 0.121 10.133** 0.104 8.937** 0.259 

 

Hypothesis Intercept B s.e. B s.e. B s.e. B s.e. 

H1 Digital possibilities -0.494* 0.236     -0.570 n.s. 0.322 

Provision of information 0.143** 0.039     -0.085 n.s. 0.059 

Delivery Window Sent Day Before Delivery -0.137** 0.052     -0.109 n.s. 0.065 

Delivery Window Sent Morning of Delivery 1.463** 0.117     0.827** 0.221 

 

H3 Contact with employee   -2.674** 0.387   -2.780** 0.451 

Knowledge and Skills   0.329** 0.100   -0.128 n.s. 0.106 

Attitude and Behavior   1.083** 0.039   0.606** 0.050 

Gender   0.250* 0.116   0.270** 0.089 

Age   0.010** 0.003   0.007** 0.003 

Tenure   0.0003** 0.000   0.0003** 0.000 

 

H5 Processes     -1.660** 0.104 -1.304** 0.189 

Delivery Service     -1.934** 0.029 -1.464** 0.072 

Parcel handling     0.276** 0.030 0.420** 0.049 

Delivery Window Not Met     -1.048** 0.067 -0.793** 0.196 

Delivery Steps     -1.237** 0.064 -1.192** 0.148 

 

 Adjusted R2 0.0034 0.0329 0.1256 0.1205 

Model 2 and Model 4 are clustered at the driver level 

** = Significant at the 0.01 level. * = Significant at the 0.05 level.  

n.s. = not significant 

For simplicity of presentation, the results of the control variables are not reported in this table but can be found in Appendix C. 



38 

 

Table 11: Binary logistic regression on Customer loyalty 

Customer loyalty Model 5 Model 6 Model 7 Model 8 

Constant -0.836 0.433 0.093 -1.078 0.340 0.132 -3.014 0.049 0.063 -2.193 0.112 0.268 

Hypo- 

thesis 

Intercept B exp(B) s.e. B exp(B) s.e. B exp(B) s.e. B exp(B) s.e. 

H2 Digital possibilities -0.322 n.s. 0.725 0.200       -0.330 n.s. 0.719 0.342 

Provision of information  0.146** 1.157 0.038       -0.131 n.s. 0.878 0.078 

Delivery Window Sent 

Day Before Delivery 

-0.173** 0.841 0.051       -0.119 n.s. 0.887 0.091 

Delivery Window Sent 

Morning of Delivery 

0.940** 2.561 0.088       0.523** 1.687 0.198 

H4 Contact with employee    -1.540** 0.214 0.222    -1.854** 0.157 0.286 

Knowledge and Skills    0.264* 1.302 0.112    -0.225 n.s. 0.798 0.129 

Attitude and Behavior    1.630** 5.106 0.086    1.179** 3.253 0.111 

Gender    0.237 n.s. 1.268 0.162    0.265 n.s. 1.304 0.145 

Age    0.011** 1.011 0.004    0.008* 1.008 0.004 

Tenure    0.000** 1.000 0.000    0.000** 1.000 0.000 

H6 Processes       -1.385** 0.250 0.087 -1.204** 0.300 0.141 

Delivery Service       -1.470** 0.230 0.028 -1.196** 0.302 0.068 

Parcel handling       0.514** 1.672 0.044 0.744** 2.105 0.087 

Delivery Window Not 

Met 

      -0.759** 0.468 0.060 -0.630** 0.533 0.155 

Delivery Steps       -0.788** 0.455 0.058 -0.864** 0.422 0.112 
 

 Nagelkerke R2 0.0027 0.0396 0.1087 0.1215 

Model 6 and Model 8 are clustered at the driver level 

** = Significant at the 0.01 level. * = Significant at the 0.05 level.  

n.s. = not significant 

Dichotomous variables are estimated with reference = 0 

For simplicity of presentation, the results of the control variables are not reported in this table but can be found in Appendix C. 
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5.3 Post hoc analyses 

Although the proposed research models from Section 5.2 show empirical support in the form of 

statistically significant relationships, the proportions of explained variance are scarce (see Table 

10 and Table 11). The set of dependent variables is able to explain roughly twelve percent of the 

variance of Customer satisfaction in Model 4 and Customer loyalty in Model 8. With hindsight, 

two potential avenues for improving the analysis can be observed: (i) increasing the richness in 

the set of independent variables and (ii) transformations on the dependent variable. Therefore, 

without the need to adapt to a new conceptual research model, six post-hoc analyses are 

performed in order to leverage the research and enable a more in-depth discussion in Chapter 6: 

three post-hoc analyses aiming at increasing the richness of the set of independent variables (5.3.1 

to 5.3.3) and three related to changing the dependent variables (5.3.4 to 5.3.6), which are 

presented in the next subsections.  

All post-hoc models are found to be significant (p < .01). In the next six subsections, the results 

from the models will be discussed. Moreover, the information from subsections 5.3.1. to 5.3.6. are 

also summarized. Each model, including the strongest predictors and most remarkable findings, 

can be found in Appendix E.  

5.3.1 Subtopics as independent variables 

While Model 1 to Model 8 uses the topics of the topic modeling analysis as independent variables, 

this post-hoc analysis uses the identified subtopics as independent variables in order to increase 

the richness of the independent variables. The topic modeling was layered, and each topic is 

divided into multiple subtopics (see Appendix F). To exemplify, the topic of Attitude and Behavior 

has three subtopics, namely, Genuine interest, Friendliness, and Helpfulness. In Model 1 to 8, if a 

review was tagged on one of these subtopics, the dummy variable Attitude and Behavior would 

be one, and zero otherwise. However, in this post-hoc analysis, we analyze the effects of the 

subtopics, making it possible to examine which of the subtopics is responsible for the effects on 

Customer satisfaction and Customer loyalty. The results can be found in Table 12.  

Model 9 and Model 10, both significant models, bear several interesting results. For estimating 

the explained variance in Customer satisfaction (Model 10), it appears that if a review is tagged 

on the dummy coded variable Condition of delivery, referring to the physical state of the parcel, 

it contributes negatively to the regression equation with B = -4.164 (p < .01). Similarly, if a review 

is tagged on the variable Waiting time, referring to the time that a customer had to wait in order 

to speak to someone from customer service, it contributes negatively to the regression equation 

by B = -2.955. Model 10 shows that these two subtopics are important for explaining the variance 

of Customer loyalty as well and show a significant impact of the subtopic Helpfulness, which is a 

subtopic of Attitude and Behavior.  
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The performed post-hoc analysis gives insights into the effects of specific subtopics within the 

main topics, and from the comparison of Model 9 to Model 4, we observe that our efforts to 

increase the richness of the data resulted in a minor success. The adjusted 𝑅2 value increases from 

0.1205 (Model 4) to 0.1546 (Model 9), meaning that we are able to explain more percentage of 

the variance using Model 9. Comparing Model 10 to Model 8, we observe a similar trend: the 

Nagelkerke 𝑅2 value increases from 0.1215 (Model 8) to 0.1471 (Model 10).  

5.3.2 Count topics as independent variables 

The second post-hoc analysis changes the topic modeling variables from dummy coded variables 

to count variables. In Model 1 to Model 8, the topic modeling variables are dummy coded and 

consider whether a specific topic is mentioned in a customer review, or not. However, a customer 

may mention multiple subtopics from the same topic within their review. To exemplify, when a 

customer directs their review on the topic of Parcel handling, it might be that the customer 

mentions both the subtopics on the Correctness - and Speed of the delivery (see Appendix F). 

Regarding this example, in the dummy coded topic modeling variable of Model 1 to 8, this is 

converted in the value one, meaning that the topic is mentioned, regardless of the frequency of 

the subtopics. In this post-hoc analysis, the topic variables are treated as count variables that 

count the number of times a subtopic is mentioned in a review. In the given example, this would 

mean that the count variable would take the value of two.  

Therefore, in this post-hoc analysis, the topic variables are constructed as variables that count the 

number of times a subtopic is mentioned for a specific topic, within a review. This implies that the 

variable is converted to a scale ranging from zero to the number of subtopics for that dimension. 

With the transformation to count variables, we assume that there exists a relationship between 

the number of subtopics mentioned within a review and the importance of that topic for the 

customer. In other words, a customer that mentions multiple subtopics from a topic in their review, 

values this specific topic more than customers who only mention one, or zero. In Table 13, the 

results can be found. 

From Models 11 and 12 (both significant models), we observe that various count variables are 

significant. The direction of the count variables appears to be in line with Models 1 to 8. The 

interpretation of the coefficients, however, is slightly different. To exemplify, the count variable on 

Attitude and Behavior from Model 11 should be interpreted as follows: for every subtopic that a 

customer mentions in a review on the Attitude and Behavior dimension, the regression equation, 

and thus the customer satisfaction score increases by B = .761 (p < .01). With similar reasoning, 

we observe that for every subtopic a customer mentions on the Delivery service dimension, the 

regression equation, and thus the customer satisfaction score, decreases by B = -1.041 (p < .01). 

Comparing the R2 values of Model 11 to Model 4 and Model 12 to Model 8, we observe that our 

efforts to increase the richness of the data was with limited success since we are not able to explain 

that much more variance.  
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 Table 12: Subtopics as independent variables 

Model 9 on Customer satisfaction  

Model 10 on Customer loyalty 

Model 9 Model 10 

Constant 8.859** 0.263 -2.106 0.122 0.244 

Dimension Topic Subtopic B s.e. B exp(B) s.e. 

Information 

quality 

Digital possibilities Ease of use web & app -0.759 n.s. 0.476 -0.551 n.s. 0.576 0.469 

Provision of 

information 

Communication -2.670** 0.249 -1.870** 0.154 0.142 

Clarity -0.050 n.s. 0.094 -0.148 n.s. 0.862 0.119 

Quality of information -0.168 n.s. 0.213 -0.108 n.s. 0.898 0.243 

Keep up to date 0.335** 0.075 0.626** 1.870 0.145 

Keep the agreement 0.436** 0.078 0.556** 1.743 0.160 

Contact 

personnel 

quality 

Knowledge and Skills Expertise -0.401 n.s. 0.260 -0.469 n.s. 0.626 0.255 

Professionality -0.993 n.s. 0.477 -0.984** 0.374 0.337 

Service quality 0.212 n.s. 0.112 0.250 n.s. 1.284 0.171 

Attitude and 

Behavior 

Genuine interest -0.700* 0.277 -0.608* 0.545 0.265 

Friendliness 0.701** 0.051 1.445** 4.243 0.117 

Helpfulness 0.924** 0.082 15.879** 7.875E+6 0.145 

Contact with 

employee 

Waiting time -2.955** 0.575 -1.794** 0.166 0.359 

Order 

handling 

quality 

Processes  Efficiency -2.582** 0.458 -1.748** 0.174 0.268 

Ease of process -0.905** 0.207 -0.930** 0.395 0.164 

Delivery Service Manner of delivery -1.239** 0.075 -1.025** 0.359 0.068 

Condition of delivery -4.164** 0.179 -2.461** 0.085 0.124 

Parcel handling Speed of handling 0.475** 0.050 0.838** 2.312 0.086 

Correctness of handling 0.144 n.s. 0.183 0.109 n.s. 1.115 0.288 

Adjusted / Nagelkerke R2 0.1546 0.1471 
Model 9 and Model 10 are clustered at the driver level 

** = Significant at the 0.01 level. * = Significant at the 0.05 level.  

n.s. = not significant 

For simplicity of presentation, we show only the results of the topic labeling variables in this table 
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Table 13: Topics as count variables customer satisfaction and customer loyalty 

 

5.3.3 Percentages on employee level as dependent variables 

The last post-hoc on increasing the richness of the independent variables takes a different 

approach on variables related to the contact personnel, and more specifically to the driver that 

delivers the parcel. This post-hoc analysis is based on two adjustments. First, four dummy coded 

variables are transformed to percentage variables on the driver level. Second, this post-hoc 

analysis considers two variables related to Order handling quality (Delivery Window Not Met and 

Delivery Steps) as variables related to, and thus influenced by, the driver instead of including them 

in a separate dimension in Models 1 to 8.  

Four variables that were dummy coded in previous models are adjusted: two topic modeling 

variables, (i) Knowledge and Skills, and (ii) Attitude and Behavior, and two Order handling quality 

variables (i) Delivery Window Not Met, and (ii) Delivery Steps. Again, in Model 1 to 8, these four 

variables were treated as dummy variables on the level of the review or parcel. For example, if a 

customer mentions the Attitude and Behavior topic in the review, for that specific review, the 

Attitude and Behavior dummy was valued at one. Similarly, if the delivery window was not met for 

Model 11 on Customer satisfaction  

Model 12 on Customer loyalty 

Model 11 Model 12 

Constant 8.726** 0.258 -2.038 0.130 0.227 

Dimension Intercept B s.e. B exp(B) s.e. 

Information 

quality 

Count Digital possibilities 0.118 n.s. 0.174 0.143 n.s. 1.153 0.193 

Count Provision of information 0.021 n.s. 0.034 0.027 n.s. 1.027 0.040 

Delivery Window Sent Day 

Before Delivery 

-0.116** 0.066 -0.109 n.s. 0.897 0.092 

Delivery Window Sent Morning 

of Delivery 

0.830** 0.217 0.516** 1.675 0.190 

Contact 

personnel 

quality 

Count Contact with employee -2.412** 0.306 -1.530** 0.217 0.232 

Count Knowledge and Skills 0.044 n.s. 0.082 0.019 n.s. 1.019 0.095 

Count Attitude and Behavior 0.761** 0.035 1.372** 3.943 0.089 

Gender 0.256** 0.093 0.258 n.s. 1.295 0.149 

Age 0.007 n.s. 0.003 0.007 n.s. 1.007 0.003 

Tenure 0.000** 0.000 0.000** 1.000 0.000 

Order 

handling 

quality 

Count Processes  -0.977** 0.135 -0.801** 0.449 0.103 

Count Delivery Service -1.041** 0.046 -1.030** 0.357 0.041 

Count Parcel handling 0.652** 0.037 0.960** 2.611 0.054 

Delivery Window Not Met -0.784** 0.192 -0.615** 0.541 0.152 

Delivery Steps -1.182** 0.151 -0.870** 0.419 0.117 

Adjusted / Nagelkerke R2 0.1245 0.133 

Model 11 and Model 12 are clustered at driver level 

** = Significant at the 0.01 level. * = Significant at the 0.05 level.  

n.s. = not significant 
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a parcel, for that specific parcel the dummy was valued at one. In this post-hoc analysis, 

percentage variables are constructed on the level of the driver in an aggregated manner, rather 

than using dummy variables on the parcel or review level.  

The variables are constructed as follows. For each driver, we take the sum of all dummy values for 

a specific variable and divide this by the total of parcels delivered by that driver. For example, if a 

driver has delivered 20 parcels, and 3 of these parcels were identified to the topic Attitude and 

Behavior, this driver scores 
3

20
∗ 100 = 15 on this percentage variable. Another example is that a 

driver delivers 5 out of 80 parcels outside the delivery window. This driver then scores 
5

80
∗ 100 =

6.25 on the percentage variable of Delivery Window Not Met.  

The results can be found in Table 14. Looking at the results of Model 13 and 14 (both significant 

models), we observe that three out of four percentage variables are significant in predicting 

Customer satisfaction in Model 13 (Percentage Knowledge and Skills, Percentage Attitude and 

Delivery, and Percentage Delivery Steps), while two out of four percentage variables are significant 

in predicting Customer loyalty (Percentage Attitude and Behavior, Percentage Delivery Steps). 

From the results, it stands out that, for every percentage increase by a driver on the number of 

times tagged on Attitude and Behavior, relative to the total number of delivered parcels, the 

customer satisfaction score will increase by B = .0435 (p < .01).  

Regarding the fit of the model, it appears that, although various observed coefficients are 

significant and provide useful information, we are not able to explain more variance. When 

comparing 𝑅2 values of Model 13 to Model 2 and Model 14 to Model 6, we observe that our 

efforts to increase the richness of the data was with limited success.   

Table 14: Percentages of employees on customer satisfaction and customer loyalty 

Mode 13 on Customer satisfaction  

& Model 14 on Customer loyalty 

Model 13 Model 14 

Constant 3.906** 0.756 2.597 13.423 0.666 

Intercept B s.e. B exp(B) s.e. 

Percentage Knowledge and Skills 0.0203* 0.0103 0.0157 n.s. 1.0158 0.0107 

Percentage Attitude and Behavior 0.0435** 0.0041 0.0468** 1.0479 0.0047 

Percentage Delivery Window Not Met -0.0143 n.s. 0.0083 -0.0059 n.s. 0.9942 0.0068 

Percentage Delivery Steps 0.0373** 0.0080 0.0346** 1.0352 0.0072 

Gender 0.1599 n.s. 0.1036 0.1280 n.s. 1.1365 0.1430 

Age 0.0073* 0.0028 0.0074* 1.0074 0.0033 

Tenure 0.0002* 0.0001 0.0002** 1.0002 0.0001 

Adjusted R2 0.0263 0.0276 

Model 13 and Model 14 are clustered at driver level 

** = Significant at the 0.01 level. * = Significant at the 0.05 level.  

n.s. = not significant 
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5.3.4 Categories as a dependent variable 

In this post-hoc analysis, the dependent variable is transformed in order to decrease skewness in 

the dependent variables. In order to do so, the customer satisfaction scores are divided into three 

categories. The values 1 to 6 are categorized as “bad” (9931 observations), values 7 and 8 are 

categorized as “neutral” (5802 observations), and values 9 and 10 are categorized as “good” 

(38775 observations). After this, a multinomial regression model was estimated. The results can 

be found in Table 15.  

In the multinomial logistic regression, the “bad” category is used as a reference; therefore, the 

estimated coefficients are interpreted relative to this category. The given betas are the multinomial 

logit estimates for one unit increase in a predictor variable within that category (e.g., either 

“neutral” or “good”) relative to the reference category (“bad”), given that all other variables are 

held constant. Interpreting these values, Model 15 bears several insights.  

First, if a customer review is tagged on the Knowledge and Skills variable, for the “neutral” category 

(relative to the “bad” category), the log odds are expected to increase by B = .812 (p < .01). In this 

case, the odds for a neutral review relative to a bad review increases by a factor of exp(B) = 2.252. 

We observe that the most impactful variables on positively affecting the odds from the “neutral” 

category relative to the “bad” category are Attitude and Behavior and Parcel handling. With similar 

reasoning, we observe that the most impactful variables on positively affecting the odds from the 

“good” category relative to the “bad” category are Delivery Window Sent Morning of Delivery, 

Attitude and Behavior, and Parcel handling.  

Regarding the fit of Model 15 compared to Model 4, it appears that we are not able to explain 

more variance. Our efforts to transform the dependent variable was for this matter with limited 

success. 
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Table 15: Customer satisfaction categories 

Customer Satisfaction Category Model 15 

 B exp(B) s.e. 

“bad” = base outcome 

“neutral” 

constant 0.437 n.s. 1.548 0.305 

Digital possibilities 0.365 n.s. 1.440 0.417 

Provision of information -0.255* 0.775 0.108 

Delivery Window Sent Day Before Delivery -0.161 n.s. 0.851 0.122 

Delivery Window Sent Morning of Delivery 0.279 n.s. 1.322 0.246 

Contact with employee -1.785** 0.168 0.450 

Knowledge and Skills -0.660** 0.517 0.193 

Attitude and Behavior 0.812** 2.252 0.120 

Gender -0.033 n.s. 0.968 0.158 

Age 0.005 n.s. 1.005 0.003 

Tenure 0.000** 1.000 0.000 

Processes  -1.328** 0.265 0.234 

Delivery Service -1.177** 0.308 0.086 

Parcel handling 0.541** 1.719 0.102 

Delivery Window Not Met n.s.   

Delivery Steps -0.762** 0.467 0.175 

 

“good” 

constant 1.879** 6.547 0.224 

Digital possibilities -0.481 n.s. 0.618 0.359 

Provision of information -0.164* 0.848 0.081 

Delivery Window Sent Day Before Delivery -0.141 n.s. 0.868 0.092 

Delivery Window Sent Morning of Delivery 0.709** 2.033 0.186 

Contact with employee -2.429** 0.088 0.286 

Knowledge and Skills -0.192 n.s. 0.825 0.129 

Attitude and Behavior 1.189** 3.285 0.100 

Gender 0.290** 1.336 0.113 

Age 0.010** 1.010 0.002 

Tenure 0.000** 1.000 0.000 

Processes  -1.286** 0.276 0.141 

Delivery Service -1.379** 0.252 0.063 

Parcel handling 0.671** 1.956 0.082 

Delivery Window Not Met -0.689** 0.502 0.131 

Delivery Steps -0.913** 0.401 0.113 

Nagelkerke R2 0.0798   

Model 15 is clustered at driver level 

** = Significant at the 0.01 level. * = Significant at the 0.05 level.  

n.s. = not significant 
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5.3.5 Valence as a dependent variable 

This post-hoc analysis takes a different approach regarding the dependent variable. Instead of 

using the customer satisfaction or customer loyalty score as dependent variables, this analysis 

considers the valence described in the review, where valence is defined as the extent to which the 

customer evaluation is positively or negatively orientated (Frijda, 2012; Kusumasondjaja et al., 

2012).  

In order to do so, a form of sentiment analysis is performed on the reviews with the use of an 

open-source Dutch lexicon. This lexicon is a dictionary of 1100 Dutch adjectives that frequently 

occur in online reviews and is created and published by De Smedt & Daelemans (2012). For each 

word, seven annotators manually assigned a polarity to each word. De Smedt & Daelemans (2012) 

obtained an accuracy of 82% for predicting book review star ratings with the polarity extracted 

from the sentiment analysis.  

Every separate word in a review was compared to the dictionary and if the word was present in 

the dictionary, the word was matched to the polarity score. Then, on the level of each review, a 

mean was calculated based on the match words, which gives the polarity (and thus the valence) 

of the review ranging from -1 (very negative) to +1 (very positive). In Appendix G, a histogram is 

displayed on the polarity of the reviews. The distribution appears to be less skewed and tends to 

approach a normal distribution. 

Table 16 displays the result of the multivariate regression of the three identified quality 

dimensions on the dependent variable of polarity. Comparing Model 16 to Model 4, the following 

three noteworthy observations can be made. First and most notably is the significance of observed 

coefficients within the dimension of Information quality. While only the variable Delivery Window 

Sent Morning of Delivery was found to be significant in Model 4, in Model 16 all four information 

quality variables are significant. The observed coefficients can be interpreted as follows. If a 

customer mentions the Digital possibilities of the parcel delivery, that is, the clarity and quality of 

the information, the polarity score decreases by B = -0.101 (p < .01). Second, while in Model 4 the 

influence of the variable on Knowledge and Skills on the regression equation was substantial, this 

appears to diminish when changing the dependent variable to polarity in Model 16 (B = -0.021, p 

< .01). Third, the most impact resides within the dimension of Order handling quality and more 

specifically, in the variables of Processes, referring to the efficiency and ease of the delivery 

process, and Delivery Service, referring to the manner of order delivery and the condition of the 

parcel. With B = -0.195 and -0.142 respectively (p < .01), these two variables have the most impact 

on the decrease of polarity scores. 

Regarding the fit of Model 16 compared to Model 4, it appears that we are not able to explain 

more variance. Our efforts to transform the dependent variable was for this matter with limited 

success. 
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Table 16: Valence as the dependent variable 

 

5.3.6 Under-sampling of 10 scores as a dependent variable 

Lastly, in this post-hoc analysis, eighty percent of the 10-values on the dependent variable of 

customer satisfaction are randomly removed from the data set. This number is chosen since it 

decreases the skewness of the data and thus the dominant presence of the 10-values, where the 

number of 10-values is roughly equal to the number of 1-values. In Appendix G, two histograms 

without under-sampling and with under-sampling are displayed.  

Model 17 in Table 17 displays the significant multiple regression model with the under-sampling 

of the 10 scores on Customer satisfaction. Comparing Model 17 to Model 4, which is the same 

model but without the under-sampling, we observe the following on the observed regression 

coefficients' direction and significance. First, it can be concluded that the regression coefficients 

of both models align in terms of directions. This implies that the influence of the 10-scores in the 

sample does not influence the direction of the variables on the regression equation. Besides this, 

all significant observed regression coefficients for Model 4 appear to be significant in the under-

sampled multiple regression of Model 17 as well, except for the variable Knowledge and Skills.  

Polarity Model 16 

 Constant 0.414** 0.021 

Dimension Intercept Β s.e. 

Information 

quality 

Digital possibilities -0.101** 0.035 

Provision of information -0.051** 0.007 

Delivery Window Sent Day Before Delivery -0.019* 0.008 

Delivery Window Sent Morning of Delivery 0.041* 0.019 

Contact personnel 

quality 

Contact with employee -0.255** 0.031 

Knowledge and Skills 0.008 n.s. 0.013 

Attitude and Behavior -0.021** 0.007 

Gender 0.015 n.s. 0.008 

Age 0.001* 0.000 

Tenure 0.000* 0.000 

Order handling 

quality 

Processes  -0.195** 0.017 

Delivery Service -0.142** 0.007 

Parcel handling -0.016* 0.006 

Delivery Window Not Met -0.062** 0.014 

Delivery Steps -0.071** 0.012 

Adjusted R2 0.0556  

Model 16 is clustered at driver level 

** = Significant at the 0.01 level. * = Significant at the 0.05 level.  

n.s. = not significant 
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Regarding the fit of Model 17, it appears that we are able to explain more variance than in Model 

4. The 𝑅2 value increase from 0.1215 in Model 4 to 0.1634 in Model 17, meaning that we are able 

to explain roughly four percentage points more variance with an under-sampled model. In sum, 

this post-hoc analysis seems to be insightful and successful in explaining more variance than our 

base model. 

Table 17: Under-sampling of the 10 scores on Customer satisfaction 

 

  

Customer Satisfaction 80% Under sample of 10’s Model 17 

Constant 7.518** 0.328 

Dimension Intercept B s.e. 

Information quality Digital possibilities -0.483 n.s. 0.445 

Provision of information -0.185 n.s. 0.102 

Delivery Window Sent Day Before Delivery -0.123 n.s. 0.111 

Delivery Window Sent Morning of Delivery 0.701** 0.289 

Contact personnel quality Contact with employee -3.039** 0.419 

Knowledge and Skills -0.494* 0.193 

Attitude and Behavior 0.972** 0.089 

Gender 0.359* 0.145 

Age 0.011** 0.004 

Tenure 0.000** 0.000 

Order handling quality Processes  -1.747** 0.255 

Delivery Service -1.888** 0.098 

Parcel handling 0.674** 0.088 

Delivery Window Not Met -0.766** 0.229 

Delivery Steps -1.074** 0.148 

Adjusted R2 0.1634 

Model 17 is clustered at driver level 

** = Significant at the 0.01 level. * = Significant at the 0.05 level.  

n.s. = not significant 
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6 Discussion 
In this chapter, the main conclusions drawn from the study are discussed in Section 6.1, followed 

by the theoretical contributions and managerial implications in Section 6.2 and 6.3, respectively. 

This chapter ends with the limitations and directions for future research in Section 6.4.  

6.1 Conclusions 

In the growing e-commerce industry, the parcel delivery provider is a crucial shackle because it 

ensures that the online order arrives at the customer timely and reliably (Xing et al., 2010). 

Although the provided service by the parcel delivery provider is indispensable for the e-commerce 

industry, research on including the offline delivery component to the e-commerce customer 

journey is scarce (Vakulenko et al., 2019a), and including the offline delivery to the primarily 

focused online e-commerce customer journey can enrich the customer experience. Within this 

domain, this study focused on parcel delivery provider DPD that wanted to gain insights into 

which attributes of the parcel delivery customers value the most and what attributes cause 

negative evaluations. This study analyzed a set of 60000 customer reviews by discovering latent 

topics within the reviews, combining them with objective (business) measures. The aim of the 

study was translated into two research questions. 

The first research question relates to decomposing perceived service quality in a delivery context 

by examining underlying quality dimensions. A literature review on (logistic) service quality 

models reveals that, specifically for a parcel delivery context, three main dimensions can be 

distinguished. The first dimension is “information quality”, and is defined as the extent to which 

the customer perceives delivery information as relevant, complete, and current (Nelson et al., 

2005; Pearson et al., 2012). The second dimension is “contact personnel quality”, defined as how 

the customer perceives the competence of the front-line personnel during parcel delivery 

(Mentzer et al., 1999). The third dimension is “order handling quality”, defined as the extent how 

the customer perceives the outcome aspect of the delivery (e.g., being on time, parcel free of 

damage) (Collier & Bienstock, 2006). From the full spectrum of potential (logistic) service quality 

dimensions, these three dimensions were specified for the parcel delivery context and used for 

the second research question.  

The second research question relates to the effect of the identified dimensions on customer 

satisfaction - and customer loyalty scores in post-delivery service evaluations. With a chosen set 

of variables covering the dimensions, various insightful relationships are discovered on their 

influence on satisfaction – and loyalty scores, from which the most notable conclusions will be 

discussed. First, the quality of contact personnel turns out to be, as expected, a dimension that is 

able to increase satisfaction and loyalty scores. This is observed both in the hypothesized models 

and in several post-hoc analyses, contributing to this finding's robustness. Within this dimension, 

the most prominent conclusion is that the perceived quality of the attitude and behavior of the 
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delivery driver by the customer turns out to be a source of satisfaction. In other words, the 

interaction between the customer and the driver can significantly and positively affect the 

customer evaluation. Zooming in on this effect, we observe that most of this positive impact 

resides within the driver's friendliness and helpfulness. Interestingly, demographical differences 

among drivers (i.e., gender, age, and tenure) seem to play a role within this dimension as well. We 

observe that female drivers receive higher evaluation scores than their male colleagues, and we 

conclude that the level of experience increase evaluation scores, which is demonstrated by the 

positive effect of age and tenure on satisfaction – and loyalty scores.  

Second, lower quality of order handling turns out to be, as expected, a dimension that mostly 

contributes to lower satisfaction and loyalty scores. Both in the hypothesized and post-hoc 

analyses, most of the observed effects on this dimension have adverse effects. Noteworthy is the 

included variable of Delivery service, referring to the manner of order delivery and the parcel 

condition. We conclude that this variable is a major dissatisfier since the effect of this dimension 

is found to be impactful and negative throughout our research. Zooming in on this dimension, 

most effects reside within the perceived condition of the parcel. This implies that if the customer 

perceived an inadequate condition of their parcel or order, it is a major source of dissatisfaction. 

Analogous to this reasoning, we observe that a parcel delivery outside of the delivery window 

triggers feelings of dissatisfaction. Lastly, we conclude that customers demand a smooth delivery; 

a deviation from the usual delivery process results in feelings of dissatisfaction since evaluation 

scores tend to decrease for every extra delivery step (e.g., the delivery was sent back to the depot 

or a pickup point). 

Third, although the previous two included dimensions are found to result in insightful 

relationships, we observe fewer convincing results regarding the dimension of information quality. 

Despite the conclusion that sending delivery information with the delivery window on the morning 

of delivery positively affects satisfaction and loyalty scores, the other variables are inconclusive.  

6.2 Theoretical contributions 

Since e-commerce customer journey research is predominantly focused on the online 

components (Blázquez, 2014; Kawaf & Tagg, 2017; Wagner, 2015), this study contributes to 

broadening the e-commerce customer journey research by including the role of the parcel 

delivery. Furthermore, the influence of the quality of the customer touchpoints, points where the 

customer interacts with an actor of the service, is mainly studied from the perspective of the e-

retailer, largely neglecting the customer's perspective. Modern customer journeys cope with 

transitions between online (virtual) and offline (physical) channels that influence the customer 

journey (Voorhees et al., 2017). Customers are sensitive to the details in the customer journey, 

which can significantly affect evaluations of the customer experience (Bolton et al., 2014). By 

improving the quality of all touchpoints, including parcel delivery, the customer journey can be 

elevated (Lemon & Verhoef, 2016).  
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This study also reveals that the contact personnel in a parcel delivery context significantly 

influence service evaluations. Indeed, the role of contact personnel and the impact of high-quality 

attitudes and behaviors, such as friendliness and helpfulness, are widely recognized in literature 

(e.g., Hartline & Ferrell, 1996; Rucci et al., 1998; Singh et al., 2000; Slåtten & Mehmetoglu, 2011). 

Personnel's friendliness affects service evaluations (Gremler & Gwinner, 2008) because friendliness 

generates positive emotional experiences (Engel et al., 2013) and enhances interpersonal 

outcomes (Liu et al., 2016). Helpfulness refers to a willingness to serve customers and is found to 

be essential for service evaluations (Lemke et al., 2011). However, literature also suggests such 

behavior is context-related and that customers sometimes prefer more distant interactions (e.g., 

a quiet taxi driver) (Boninsegni et al., 2020). In various service contexts - such as restaurants, 

hairdressers, and hospitality – these attitudes and behaviors are expected from personnel. 

Customers expect smiling waiters, hairdressers that make conversations, and approachable and 

welcoming hotel clerks, which creates a norm in these service contexts (Boninsegni et al., 2020; 

Neghina et al., 2017). According to Boninsegni et al. (2020), it is critical for services to match the 

level of friendliness to the preferences of customers, which is unique for each service context. This 

study contributes to this by shedding light on the influence of contact personnel's attitudes and 

behaviors in a parcel delivery context. Although the driver-customer interaction moment is short 

in time and the customer is likely to be predominantly interested in the physical delivery of the 

service (i.e., the outcome aspect of the service) rather than the interaction with the delivery driver 

(i.e., the functional aspect of the service), we found empirical support for a strong positive effect 

of the quality of contact employees on customer evaluations. Most of the effect of the observed 

phenomenon resides within the friendliness and helpfulness of the delivery driver.  

Lastly, we find empirical evidence on the influence of demographical service employee differences, 

such as gender, age, and tenure, on service evaluation outcomes. The impact of gender on service 

evaluation is especially interesting when a service job is predominantly performed by male or 

female contact personnel because the job is considered to be "gender-typed" (Moshavi, 2004). In 

a gender-typed job, a customer expects the overrepresented gender to perform the service (Fisher 

et al., 2019). Because the customer expects one gender, the opposite (underrepresented) gender 

is not commonly associated with the job and thus receives lower customer evaluation ratings 

(Mohr & Henson, 1996). Our results, however, demonstrate the opposite; despite most parcel 

delivery drivers being male, female drivers receive higher evaluation ratings. Our findings on this 

point are thus in contrast to existing literature.  

6.3 Managerial implications 

This study yields three main managerial implications. First, our study demonstrates the significant 

negative impact of faulty parcel deliveries on customer evaluation scores. When a customer 

expresses their opinion on the delivery service itself (i.e., the manner of delivery and condition of 

delivery), the customer satisfaction score significantly changes by -1.4 (Model 4). Likewise, the 

odds for a positive customer loyalty score decreases by a factor of 0.34 (Model 8). The most 

noteworthy is the influence of the parcel's condition, but the other variables also showed a 
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significant effect. The customer wants their order to arrive within the time-window, in good 

condition, or otherwise will be left with dissatisfaction towards the parcel delivery provider. 

According to our results, this will yield negative customer review scores. The parcel delivery 

provider should, therefore, aim to increase damage-free deliveries to the customers. An option 

for this could be to identify which of the e-retailers are most frequently associated with negative 

customer reviews on the condition variable. For example, from our data set, it appears that there 

is a webshop, frequently sending bottles of wine, that is in twenty-five percent of the times 

associated with the topic of “Delivery service”, meaning that customers frequently write their 

review regarding the manner and condition of the delivery. The parcel delivery provider could 

enter dialogue with this webshop on how to improve packaging. Furthermore, from the written 

reviews in our data set, we observe that in three percent of the negative customer reviews, the 

customer was home at the planned delivery moment but did not receive the parcel. In two percent 

of the written text of the reviews, we observe that a parcel is left at the front door without the 

receiver’s consent. Both of these issues could be addressed.  

Second, our study demonstrates that the relatively short customer-driver interaction substantially 

influences customer review scores. More specifically, this study demonstrates that characteristics 

related to positive driver attitudes and behaviors positively impact customer satisfaction and 

loyalty scores. When a customer expresses their opinion regarding the delivery driver's attitude 

and behavior in a review, the customer satisfaction score significantly changes by +0.7, and the 

odds of a positive customer loyalty score increase by a factor of 3.7. This effect is explained by 

delivery drivers that are perceived to deliver the parcel in a friendly manner to the customer. From 

all positive customer reviews from our data set, twenty-five percent of the customers mention the 

driver's friendliness in their review. The finding that the driver-customer interaction has such an 

impact on the evaluation is interesting since it is not related to the technical outcome (what is the 

result of the parcel delivery?) but to the functional outcome (how is the parcel being delivered?) 

(Grönroos, 1984). The display of positive behaviors (e.g., friendly driver behavior) positively 

changes the customer’s affect, which is associated with positive service evaluations (Pugh, 2001).  

Such positive driver behavior can be stimulated by providing feedback and implementing a reward 

program (Landy & Conte, 2013).  According to the cognitive evaluation theory (CET) by Deci & 

Ryan (1985), motivating positive attitudes and behaviors via direct monetary rewards is likely to 

diminish the driver’s intrinsic interest and thus works counter-effective (Rynes et al., 2005). In 

contrast, a nonmonetary reward would show the driver that the parcel delivery provider 

appreciates their hard work and time, and is more likely to result in the desired effect of the reward 

program (Cohen, 2006). Two examples of nonmonetary rewards are recognizing a well-performing 

employee in the newsletter or bulletin or communicating written compliments of friendliness to 

the driver responsible for the compliment.  
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Lastly, we want to propose a concept for a solution in the form of a management dashboard that 

can be useful for management to tackle the problem which marked the start of this study: to get 

more insights into customer evaluation scores in a parcel delivery context. Dashboards visualize 

the most critical information to achieve a management goal and consolidate this information on 

a single screen so that the information can be easily monitored (Few, 2006). Satisfaction 

dashboards are used to prioritize targets for improvements related to customer evaluation (e.g., 

Trompet et al., 2013). A customer evaluation dashboard can be beneficial for the parcel delivery 

provider because of two reasons. First, it enables management to keep track of specific key 

performance indicators (KPI’s) and communicate them clearly and understandably to all divisions 

of the organization (i.e., depot managers, drivers, call center employees). Second, dashboards 

allow for testing different innovations and compare these among different groups. This type of 

testing is called A/B testing, also known as bucket – or split testing, and is a way to evaluate 

satisfaction resulting from a new service feature by testing it on two different groups (Gui et al., 

2015). To exemplify, our finding that sending the delivery window the day before the delivery 

diminishes evaluation scores (see Model 1 and Model 5) can be tested by making two groups in 

which one group does and one group does not receive the delivery window. Such tests can be 

easily tracked via the dashboard. In Appendix H, we made a concept of such a dashboard using 

dummy data that serves as inspiration. 

6.4 Limitations and suggestions for further research 

There are three limitations bounded to this study, which translate into suggestions for further 

research. First, although much effort was put into collecting and merging different data sets, we 

come short on critical variables to study the effect of the dimensions on customer satisfaction and 

customer loyalty in-depth. For further research and to retrieve more detailed results, researchers 

should increase the variable richness. In this research, topic modeling was used only to categorize 

the written text of the reviews, and no sentiment analysis was used to identify the valence 

associated with the topic. Sentiment analysis, a subfield of natural language processing (NLP), 

aims to extract this subjective information and is useful in identifying the direction of the opinion 

(valence) towards the identified topic (Onan et al., 2016). Sentiment analysis is a classification 

problem with a high dimensional feature space (Joachims, 2002); therefore, it is challenging to 

reach a high validity level (Skillicorn, 2012). Adequate NLP analysis has long been limited to the 

English language since most models are trained on English text (e.g., Devlin et al., 2019; Liu et al., 

2019). Recently, De Vries et al. (2019) introduced an NLP model fine-tuned for the Dutch language. 

Future researchers could use the momentum driven by this research stream to overcome the 

limitation of data richness and introduce the review's valence alongside the topic categorization. 

Another way to increase data richness is by including subjective scale assessments. Job 

commitment is linked to employee performance (Altindis, 2011), which could be assessed through 

motivation questionnaires (Brislin et al., 2005; Mahaney & Lederer, 2006; Mottaz, 1985). This way, 

driver traits such as job motivation enrich the data. Similarly, an assessment of the employees’ 
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friendliness could be assessed by a supervisor's rating, which is common in other service 

industries, such as the hotel industry (Zhang, 2020).  

Second, this study limits its focus on the parcel receiver and the parcel delivery provider's dyadic 

relationship. By doing so, the perspective of the e-retailer is excluded from the triangular 

relationship between the customer, parcel delivery provider, and e-retailer (see Figure 1). In this 

research, we posit a mutual goal of the triangle in the form of meeting the customer expectations. 

Future researchers should widen this scope by extending the dyadic view to a view in which the 

interests of the full triangle are assessed. The e-commerce industry is recently characterized by 

high competition, environmental regulations, a consumer-centric economy, and return options 

that put pressure on the costs. Because of these complexities, there are three objectives within 

the e-commerce triangle: improving availability, reaching the service quality level, and ensuring 

affordability (Cárdenas et al., 2017). Future researchers should assess these motivations. 

Third, despite that the research produces descriptive insights translated into useful managerial 

contributions for the parcel delivery provider, more information is needed to translate the findings 

from this research into improvements and optimizations. Future researchers should begin by 

increasing the richness of the data (discussed in the first limitation of this section) and can also 

perform a longitudinal study instead of the cross-section used in this study. By measuring the 

effects of changes in the delivery of a parcel (e.g., the incentivization of friendliness among the 

drivers) on satisfaction and loyalty scores over time, their effect on the long-term can be measured 

and optimized.  
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Appendices 

Appendix A: Kiyoh customer evaluation 
Figure 7: The Kiyoh customer evaluation 
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Appendix B: Regression assumptions 
In this appendix, four assumptions of multiple regression are checked: (i) absence of 

multicollinearity, (ii) linearity, (iii) multivariate normality, and (iv) homoskedasticity (Hair et al., 

2010)  

Absence of multicollinearity 

The absence of multicollinearity is checked in two ways. First, in the correlation coefficient matrix, 

no coefficients with magnitudes of .80 or higher are observed. Second, the variance inflation factor 

(VIF) values are all lower than 5.00. Based on these two tests, we conclude that our independent 

variables are not overlapping in the sense that they measure the same phenomenon.  

Linearity  

This assumption holds a linear relationship between the independent variable(s) and the 

dependent variable. First, all dummy variables have this characteristic since a dummy variable is 

made up of two points on a graph, which implies a (linear) relationship between the two points. 

The non-dummy independent variables are checked via charts and have a linear relationship with 

the dependent variable. To conclude, the data support this assumption.   

Normally distributed errors 

The residuals of the errors should follow a normal distribution. Looking at the Quantile-Quantile 

plot (see Figure 7), we observe that the residuals do not follow a normal distribution. Therefore, 

this assumption is not met.  

Figure 8: QQ-plot of the residuals 

 

Homoskedasticity 

The assumption of homoskedasticity is checked by plotting the predicted values and the residuals 

on a scatterplot (see Figure 8). From the Loess-curve, it appears that the relationship is around 
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zero. We therefore conclude that the relationship between the response variable and predictors 

is zero since the residuals seem to be randomly scattered around zero.  

Figure 9: Predicted values and the residuals on a scatterplot 
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Appendix C: Control variables 
In this appendix, several control variables are being checked to see the effect of estimating the 

regression models with and without control variables. In this study, several variables will be 

included as control variables. Firstly, a variable that accounts for parcels before or after the 

outbreak of the COVID-19 virus (March 16th) in the Netherlands. During the corona-crisis, the 

volume of e-commerce sales increased (Gruenwald, 2020), and a significant number of the Dutch 

population were instructed to work from home. This could potentially affect the analysis, making 

it desirable to include a dummy corona control variable. Moreover, dummy control variables for 

the month of the year and the day of the week are included to account for time-related effects 

(Cherrett et al., 2017). Lastly, control variables that take into account from which depot the parcel 

is being delivered are included in the models as dummy variables. 

The results are displayed in Table 20 and Table 21. Model 18 is a multivariate regression on 

Customer satisfaction excluding control variables (and is thus the same as Model 4), and Model 

19 is the multivariate regression model on Customer satisfaction with the control variables. As 

shown in the last column, the two variables of Delivery Window Sent Before Delivery and Gender 

differ in terms of significance when comparing both models. Therefore, these variables should be 

interpreted with care. Model 20 is a binary logistic regression on Customer loyalty excluding 

control variables (and is thus the same as Model 8), and Model 21 is the binary logistic regression 

on Customer loyalty with the control variables. As can be seen from the last column, the two 

variables of Knowledge and Skills and Age differ in terms of significance when comparing both 

models. Therefore, these variables should be interpreted with care. 
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Table 18: Comparison of customer loyalty models, including and excluding control variables: 

Model 18 on Customer satisfaction, 

excluding control variables 

Model 19 on Customer satisfaction, 

including control variables 

Model 18 Model 19 Comparison of the 

direction of 

coefficients and 

significance 

Constant 8.937*** 0.259 5.927*** 0.429 ✓  

Intercept B s.e. Β s.e.  

Digital possibilities -0.570 n.s. 0.322 -0.559 n.s. 0.313 ✓ 

Provision of information -0.085 n.s. 0.059 -0.075 n.s. 0.058 ✓ 

Delivery Window Sent Day Before Delivery -0.109 n.s. 0.065 -0.191*** 0.064 X 

Delivery Window Sent Morning of Delivery 0.827*** 0.221 0.845*** 0.216 ✓ 

Contact with employee -2.780*** 0.451 -2.597*** 0.451 ✓ 

Knowledge and Skills -0.128 n.s. 0.106 -0.125 n.s. 0.105 ✓ 

Attitude and Behavior 0.606*** 0.05 0.580*** 0.049 ✓ 

Gender 0.270*** 0.089 0.087 n.s. 0.087 X 

Age 0.007*** 0.003 0.005* 0.003 ✓ 

Tenure 0.0003*** 0 0.000*** 0.000 ✓ 

Processes -1.304*** 0.189 -1.276*** 0.185 ✓ 

Delivery Service -1.464*** 0.072 -1.413*** 0.070 ✓ 

Parcel handling 0.420*** 0.049 0.409*** 0.049 ✓ 

Delivery Window Not Met -0.793*** 0.196 -0.753*** 0.190 ✓ 

Delivery Steps -1.192*** 0.148 -1.154*** 0.147 ✓ 

Depot 1   -0.016 n.s. 0.122  

Depot 2   0.088 n.s. 0.109 

Depot 3   0.410*** 0.107 

Depot 4   0.368*** 0.102 

Depot 5   0.423*** 0.104 

Depot 6   0.216* 0.111 
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Depot 7   0.228* 0.120 

Depot 8   -0.178* 0.152 

Depot 9   0.094 n.s. 0.107 

Depot 10   Reference 

category 

 

Monday   1.900*** 0.267 

Tuesday   2.538*** 0.262 

Wednesday   2.223*** 0.264 

Thursday   2.354*** 0.264 

Friday   2.528*** 0.264 

Saturday   2.666*** 0.273 

Sunday   Reference 

category 

 

November   1.184*** 0.253 

December   0.637*** 0.247 

January   0.566** 0.250 

February   0.644*** 0.250 

March   0.693*** 0.239 

April   0.552** 0.246 

May   Reference 

category 

 

Corona   -0.120 n.s. 0.083 

Adjusted 𝑹𝟐 0.1205 0.1413 

Model 18 and Model 19 are clustered at the driver level 

✓ = same significance and direction of coefficients. x = not same significance or direction of coefficients 

*** = Significant at the 0.01 level.  ** = Significant at the 0.05 level. * = Significant at the 0.1 level. n.s. = not significant 
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Table 19: Comparison of customer loyalty models, including and excluding control variables 

Model 20 on Customer loyalty excluding 

control variables 

Model 21 on Customer loyalty including 

control variables 

Model 20 Model 21 Comparison of the 

direction of 

coefficients and 

significance 

Constant -2.193 0.112 0.268 -0.145 0.865 0.384  

Intercept B exp(B) s.e. Β exp(B) s.e.  

Digital possibilities -0.330 n.s. 0.719 0.342 -0.305 n.s. 0.737 0.348 ✓ 

Provision of information -0.131 n.s. 0.878 0.078 -0.117 n.s. 0.890 0.078 ✓ 

Delivery Window Sent Day Before Delivery -0.119 n.s. 0.887 0.091 -0.221 n.s.  0.802 0.093 ✓ 

Delivery Window Sent Morning of Delivery 0.523*** 1.687 0.198 0.545*** 1.725 0.201 ✓ 

Contact with employee -1.854*** 0.157 0.286 -1.738*** 0.176 0.294 ✓ 

Knowledge and Skills -0.225 n.s. 0.798 0.129 -0.224* 0.800 0.130 X 

Attitude and Behavior 1.179*** 3.253 0.111 1.159*** 3.185 0.111 ✓ 

Gender 0.265 n.s. 1.304 0.145 0.0312 n.s. 1.032 0.138 ✓ 

Age 0.008*** 1.008 0.004 0.006 n.s. 1.006 0.004 X 

Tenure 0.000*** 1.000 0.000 0.000*** 1.000 0.000 ✓ 

Processes -1.204*** 0.300 0.141 -1.203*** 0.300 0.142 ✓ 

Delivery Service -1.196*** 0.302 0.068 -1.172*** 0.310 0.068 ✓ 

Parcel handling 0.744*** 2.105 0.087 0.751*** 2.120 0.088 ✓ 

Delivery Window Not Met -0.630*** 0.533 0.155 -0.616*** 0.540 0.155 ✓ 

Delivery Steps -0.864*** 0.422 0.112 -0.843*** 0.430 0.111 ✓ 

Depot 1    -0.147 n.s. 0.863 0.139 

Depot 2    0.093 n.s. 1.097 0.131 

Depot 3    0.626*** 1.869 0.147 

Depot 4    0.441*** 1.554 0.131 

Depot 5    0.480*** 1.616 0.144 

Depot 6    0.121 n.s. 1.129 0.136 
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Depot 7    0.244* 1.276 0.146 

Depot 8    -0.224 n.s. 0.799 0.157 

Depot 9    0.047 n.s. 1.048 0.129 

Depot 10    Reference 

category 

  

Monday    1.279*** 3.593 0.171 

Tuesday    1.960*** 7.099 0.164 

Wednesday    1.554*** 4.732 0.169 

Thursday    1.728*** 5.630 0.170 

Friday    1.908*** 6.741 0.170 

Saturday    2.230*** 9.304 0.195 

Sunday       

November    1.349*** 3.853 0.306 

December    0.417 n.s. 1.517 0.287 

January    0.333 n.s. 1.396 0.286 

February    0.421 n.s. 1.523 0.287 

March    0.418 n.s. 1.518 0.269 

April    0.325 n.s. 1.384 0.280 

May       

Corona    -0.172 n.s. 0.842 0.107 

Pseudo 𝑹𝟐 0.1215  0.1467 

Model 18 and Model 19 are clustered at the driver level 

✓ = same significance and direction of coefficients. x = not same significance or direction of coefficients 

*** = Significant at the 0.01 level.  ** = Significant at the 0.05 level. * = Significant at the 0.1 level. n.s. = not significant 
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Appendix D: Summary of models 
Table 20: Summary of the models 

Model Dimension(s), 

dependent 

variable 

Strong and 

significant predictors 

Most remarkable finding(s) Hypothesis 

support 

Significance and 

𝐑𝟐 

1 Information 

quality,  

Customer 

satisfaction 

 

(1) Delivery Window 

Sent Morning of 

Delivery  

(B = 1.463) 

Sending the delivery window on the morning of 

delivery increases the regression equation by +1.463, 

as opposed to not sending the window. This finding 

remains significant (and is the only significant 

predictor) in Model 4, although the effect size 

decreases to +0.827. 

Mixed 

support for 

H1 

F (4, 50436) = 

44.15,  

p < .01  

Adjusted R2 = 

.0034 

2 Contact 

personnel quality,  

Customer 

satisfaction 

(1) Contact with 

employee  

(B = -2.674) 

(2) Attitude and 

Behavior  

(B = 1.083) 

Reviews that are tagged on the Attitude and 

Behavior of the drivers significantly increase the 

satisfaction scores by +1.083, while Contact with the 

(service) employee significantly decreases satisfaction 

with -2.674 

Support for 

H3 

F (6, 567) = 

131.80,  

p < .01  

Adjusted R2 = 

.0329 

3 Order handling 

quality,  

Customer 

satisfaction 

(1) Delivery Service  

(B = -1.934) 

(2) Processes  

(B = 1.660) 

Reviews tagged on Delivery Service, referring to the 

manner of delivery and the condition of the parcel, 

significantly decrease satisfaction scores by -1.934.  

Support for 

H5 

F (5, 48962) = 

1408.12,  

p < .01 

Adjusted R2 = 

.1257. 

4 All three quality 

dimensions, 

Customer 

satisfaction 

(1) Delivery Window 

Sent Morning of 

Delivery (B = .827) 

(2) Contact with 

employee (B = -2.780) 

(3) Attitude and 

Behavior (B = .606) 

(4) Delivery Service (B 

= -1.464)  

First, it appears that three variables on Information 

quality appear to be insignificant when including all 

three quality dimensions. Second, the effect sizes of 

the unstandardized coefficients seem to be smaller in 

this model compared to Models 1 to 3. Third, about 

the same predictors become apparent regarding the 

predictors with the largest effect. Lastly, the largest 

effect resides within the dimension of Order handling 

quality.  

Support for 

H7 

F (15, 566) = 

82.12,  

p < .01 

Adjusted R2 =  

.1205. 
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5 Information 

quality,  

Customer loyalty 

 

(1) Delivery Window 

Sent Morning of 

Delivery (exp(B) = 

2.561) 

Sending the delivery window on the morning of 

delivery increases the odds for a positive Customer 

loyalty score by a factor of 2.561, as opposed to not 

sending the window. This finding remains significant 

(and is the only significant predictor) in Model 4, 

although the effect size decreases to 1.687. 

Mixed 

support for 

H2 

𝜒2(4)=122.94,  

p < .01  

Nagelkerke R2 = 

.0027 

6 Contact 

personnel quality,  

Customer loyalty 

 

(1) Contact with 

employee  

(exp(B) = 0.214) 

(2) Attitude and 

Behavior  

(exp(B) = 5.106) 

Reviews that are tagged on the Attitude and 

Behavior of the drivers significantly increases the 

odds for a positive Customer loyalty score by a factor 

5.106, while Contact with the (service) employee 

significantly decrease the odds for a positive 

Customer loyalty score by a factor 0.214 

Mixed 

support for 

H4 

𝜒2(6)=435.49,  

p < .01 

Nagelkerke R2 = 

.0396. 

7 Order handling 

quality,  

Customer loyalty 

(1) Delivery Service  

(exp(B) = 0.230) 

(2) Processes  

(exp(B) = 0.250) 

Reviews tagged on Delivery Service, referring to the 

manner of delivery and the parcel condition, 

significantly decrease the odds for a positive 

Customer loyalty score by a factor of 0.230.  

Support for 

H6 

𝜒2(5)=4644.81,  

p < .01  

Nagelkerke R2 = 

.1087. 

8 All three quality 

dimensions, 

Customer loyalty 

(1) Delivery Window 

Sent Morning of 

Delivery (B = 1.687) 

(2) Contact with 

employee  

(exp(B) = 0.157) 

(3) Attitude and 

Behavior (exp(B) = 

3.253) 

(4) Delivery Service  

(exp(B) = 0.302) 

Just as in Model 4, three variables on Information 

quality appear to be insignificant when including all 

three quality dimensions, and about the same 

predictors become apparent regarding the predictors 

with the largest effect. The largest effect again 

resides within the dimension of Order handling 

quality.  

Support for 

H8  

𝜒2(15)=1569.39, 

p < .01  

Nagelkerke R2 = 

.1215. 
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Appendix E: Summary of post-hoc models 
Table 21: Summary of post-hoc models 

Model 

number 

Main differences compared to 

Models 1 to 8 

 

Notable finding(s) Significance and 𝑹𝟐 

9 (on 

satisfaction) 

and 10 (on 

loyalty) 

The identified subtopics are used as 

independent variables 

Reviews tagged on Condition of delivery (the parcel's physical state) 

contribute negatively to satisfaction with B = -4.164. Similarly, if a review 

is tagged on the variable Waiting time, referring to the time that a 

customer had to wait to speak to someone from customer service, it 

contributes negatively to the regression equation by B = -2.955. These 

two subtopics are essential for explaining the variance of loyalty and 

show a significant impact of the subtopic Helpfulness, a subtopic of 

Attitude and Behavior. Although this post-hoc analysis gives insights into 

the effects of specific subtopics within the main topics, it resulted in a 

minor success since we are able to explain a little more variance, but not 

much.  

F (22, 566) = 72.79,  

p < .01  

Adjusted 𝑅2 = .1546 

and 

𝜒2(26)= 17918.81,  

p < .01  

Nagelkerke 𝑅2 = .1471 

11 (on 

satisfaction) 

and 12 (on 

loyalty) 

Topic modeling variables are not 

coded as dummy variables but as 

count variables  

For every subtopic that a customer mentions in a review on the Attitude 

and Behavior dimension, the customer satisfaction score increases by B 

= .761. Analogous, for every subtopic a customer mentions on the 

Delivery service dimension, the customer satisfaction score decreases by 

B = -1.041. Both Attitude and Behavior and Delivery service are important 

for influencing the loyalty scores as well. Our efforts to increase the 

richness of the data was with limited success since we are not able to 

explain more variance.  

F (15, 556) = 83.79,  

p < .01  

Adjusted 𝑅2 = .1245 

and 

𝜒2(15)= 1423.02,  

p < .01  

Nagelkerke 𝑅2 = .1353 

13 (on 

satisfaction) 

and 14 (on 

loyalty) 

Dummy variables are transformed to 

driver characteristics (in percentages). 

Furthermore, two variables are 

treated as driver characteristics 

(Delivery Window Not Met, and 

Delivery Steps)  

For every percentage increase by a driver on the number of times tagged 

on Attitude and Behavior, relative to the total number of delivered 

parcels, the customer satisfaction score will increase by B = .0435. 

Although various observed coefficients are significant and provide useful 

information, we are not able to explain more variance.  

F (7, 567) = 37.85,  

p < .01  

Adjusted 𝑅2 = 0.0263 

and 𝜒2(7) = 282.75,  

p < .01  

Nagelkerke 𝑅2 = 0.0276 
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15 Customer satisfaction scores are 

divided into three categories 

The most impactful variables on positively affecting the odds from the 

“neutral” category relative to the “bad” category are Attitude and 

Behavior and Parcel handling. Analogous, we observe that the most 

impactful variables on positively affecting the odds from the “good” 

category relative to the “bad” category are Delivery Window Sent 

Morning of Delivery, Attitude and Behavior, Parcel handling, and Delivery 

Window Met. Unfortunately, we are not able to explain more variance. 

𝜒2(30)= 2547.75,  

p < .01  

Nagelkerke 𝑅2 = 

0.07989 

16 Considers the valence described in the 

review, the extent to which the 

customer evaluation is positively or 

negatively orientated (Frijda, 2012; 

Kusumasondjaja et al., 2012)  

While only one Information quality variable was significant in Model 4, in 

Model 16, all four information quality variables are significant. However, 

the most impact resides within the dimension of Order handling quality 

and, more specifically, in the variables of Processes, referring to the 

efficiency and ease of the delivery process, and Delivery Service, referring 

to the manner of order delivery and the condition of the parcel. With B = 

-0.195 and -0.142 respectively. Unfortunately, we are not able to explain 

more variance.  

F (15, 566) = 79.02,  

p < .01  

Adjusted 𝑅2 = 0.0556 

 

17 80% of the 10-values on the 

dependent variable of customer 

satisfaction are randomly removed 

The regression coefficients of Model 4 and Model 17 align in terms of 

directions. Thus, the influence of the 10-scores in the sample does not 

influence the direction of the variables on the regression equation, and 

thus customer satisfaction scores. Besides this, all significant observed 

regression coefficients for Model 4 appear to be significant in the under-

sampled multiple regression of Model 17 as well, except for the variable 

Knowledge and Skills. Regarding the fit, we are able to explain more 

variance: roughly four percentage points more variance with an under-

sampled model. Therefore, this post-hoc analysis seems insightful and 

successful in explaining more variance than the base model. 

F (15, 561) = 106.88,  

p < .01  

Adjusted 𝑅2 = 0.1634 
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Appendix F: Topics and subtopics 
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Figure 10: Topics and subtopics 
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Appendix G: Histograms 
Figure 11: A histogram of the polarity of the reviews 

 

Figure 12: Left: Distribution without under-sampling. Right: Distribution with 80% under-sampling of 10 scores 
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Appendix H: Dashboard 

 

Figure 13: Inspiration for a dashboard. Note: the data is fictional 

 


