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Abstract 

 

In light of today’s globalised world and changing consumer needs, a rise of urban freight transports 

in cities is reported. Thereby, urban freight transports, also called City Logistics, entail attributes 

that citizens encounter in their everyday lives. These attributes can influence citizens’ perception of 

the city and finally, the extent to which they are satisfied with the city. At this point, common 

ground to the realm of city marketing can be found. City marketing is concerned with the 

perception of the city and strives for high level of citizen satisfaction in order to attract and retain 

valuable citizens. Within city marketing research, various studies exist that analyse the impact of 

different city attributes on citizen satisfaction. However, so far, no research exists that analyses the 

actual impact of City Logistics on citizen satisfaction. Following that, this thesis sets off to answer 

the research question whether City Logistics has an impact on citizen satisfaction. Besides, due to 

varying population size and freight vehicles density, the difference of the impact on citizens living 

in larger and smaller cities receives special attention.  

 

A quantitative research approach with self-completion questionnaires is applied to collect data from 

the German population. By means of an exploratory factor analysis, structural equation modelling 

and moderation analysis, it is found that City Logistics indeed has an impact on citizen satisfaction, 

which differs between citizens of larger and smaller cities. Moreover, the results reveal that the 

impact of City Logistics on citizen satisfaction is to some extent mediated by Nature & Recreation. 

On top of that, against what has been hypothesized, some nuisances caused by City Logistics do not 

directly decrease, but enhance citizen satisfaction.  

 

This thesis provides scientific contributions by developing a City Logistics scale, which allows the 

assessment of citizens’ perception of City Logistics. Besides, it is found that there is a difference in 

the impact of City Logistics on citizen satisfaction between citizens living in smaller cities and 

citizens living in larger cities. These results lead to some interesting point of departure for further 

research.  
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1. Introduction 

“Clouds are fascinating to paint because they are the only element in a landscape that possesses 

free movement” (Carlson, 1973, p. 109)
1
 

 

Considering this quote in todays globalised world, it can be stated that the privilege of free 

movement is no longer dedicated to clouds, but also to goods and people around the world (Huwart 

& Verdier, 2013). International flows of goods, services and information increase, which raises the 

importance of logistics management, organising these flows (Christopher, 2016). Especially, when 

taking supply in urban areas into account, the standing of logistics becomes apparent. The current 

trend of urbanisation implies that more and more people are moving into major cities, which in turn 

increases the amount of people as well as population density in these areas. In contrast, population 

outside these areas declines (OECD/China Development Research Foundation, 2010). As a 

consequence, an increased occurrence of urban freight transports, also called City Logistics, can be 

perceived within the regions of major cities. These are required to supply citizens with goods and 

services (Ballantyne, Lindholm, & Whiteing, 2013). Besides, changes in consumers’ behaviour 

further increase the amount of urban freight transports. These changes include a growing popularity 

of e-commerce, an increasing variety of products that can be purchased and lastly, challenging 

delivery services like same-day-delivery or just-in-time (Anand, van Duin, Quak, & Tavasszy, 

2015; Anand, Yang, Van Duin, & Tavasszy, 2012; Crainic, Ricciardi, & Storchi, 2004; Dablanc, 

2007; Florio, Feillet, & Hartl, 2018). However, City Logistics is often discussed as a two-edged 

sword, since it does not only contribute to social well-being and economic growth (Lyons, 2018), 

but also negatively impacts quality of life and visually intrudes the cityscape (Crainic et al., 2004; 

Ranieri, Digiesi, Silvestri, & Roccotelli, 2018; Stathopoulos, Valeri, & Marcucci, 2012). 

 

In this context the realm of city marketing becomes relevant, which is concerned with how different 

stakeholders perceive the city. By applying different marketing techniques, city marketers set up to 

present the city as attractive as possible to its target groups (Ashworth & Voogd, 1994; Kavaratzis, 

2004; van den Berg & Braun, 1999). Especially in light of the globalised world, in which cities do 

not only compete against neighbouring areas, but sometimes even against international ones to 

attract their target groups, city marketing emerged as a fundamental concept (Hanna & Rowley, 

                                                             
1
 John F. Carlson (*1875, † 1945) was a famous Swedish landscape painter (Carlson, 1973). 
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2011). One part of city marketing is city branding, which aims to shape people’s perception related 

to the city, by means of implicit and explicit ways of communication (Kavaratzis & Ashworth, 

2015; Zenker, Petersen, & Aholt, 2013). At this point, the special role of citizens is observable, 

since their word of mouth is the most powerful way of communication and has the greatest impact 

on how other stakeholder groups evaluate the city (Braun, Kavaratzis, & Zenker, 2013). In addition, 

city marketing and branding are public services and done for the benefit of citizens. Thereby they 

aim to improve the social functioning of places (Ashworth & Voogd, 1990). As a consequence, the 

greatest aim of city marketers is to satisfy citizens in order to keep them and make them talk in a 

positive way about the city (Insch & Florek, 2010; Speare, 1974). Following that, a multitude of 

studies within the city marketing research exists, evaluating different place attributes and their 

impact on citizen satisfaction and attitude towards the city (Florida, 2008; Merrilees, Miller, & 

Herington, 2009; van Ryzin, Muzzio, Immerwahr, Gulick, & Martinez, 2004; Zenker et al., 2013). 

Though, within these studies, City Logistics attributes remain untouched. However, according to the 

outline above, it is assumed that City Logistics indeed has an impact on how citizens perceive the 

city and on the extent to which they are satisfied with the city. Consequently, applying City 

Logistics within the research field of city marketing is considered to be of high relevance, especially 

given the current global development. 

 

1.1 Lack of Research 

Although the impact of City Logistics on citizen satisfaction seems to be evident, to the best of the 

author’s knowledge, no study exists so far, which empirically examines the actual relation between 

those constructs. This does not mean that both have not been related to each other until now. In 

contrast, the need for improved collaboration between marketing and logistics professional is well 

known and often discussed, though in an organisational context (Ellinger, Keller, & Hansen, 2006; 

Flint & Mentzer, 2000). Moreover, two further research directions can be detected, that have 

investigated similar directions as this thesis strives for. One approach for example examines 

negative externalities and their impact on overall satisfaction and well-being. Air pollution among 

others can be mentioned, which was found to be a crucial predictor of life satisfaction and 

subjective well-being (Welsch, 2006; Yuana, Shinb, & Managib, 2018). Besides, aircraft noise has 

been detected as another predictor of subjective well-being (Fujiwara, Lawton, & MacKerron, 

2017). However, these studies target overall life satisfaction and well-being instead of citizens’ 
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satisfaction. On top of that, they take negative externalities caused by all users of the infrastructure 

into consideration and do not pay special attention to City Logistics. Furthermore, the second 

research direction has already been mentioned above. What is meant here are those studies that 

analyse different city attributes in relation to citizen satisfaction. Indeed, these studies also consider 

attributes that can be related to City Logistics. Examples are inter alia road traffic noise or 

environmental quality, which have a significant impact on citizen satisfaction (Kroesen et al., 2010; 

Zenker et al., 2013). However these attributes neither exclusively refer to City Logistics, nor do 

they reflect all dimensions of City Logistics.  

 

1.2 Research Aim 

Considering the existing lack of research in line with the impact City Logistics might have on 

citizens, this thesis applies City Logistics in the theoretical field of city marketing to investigate the 

research question: 

Does City Logistics have an impact on citizen satisfaction? 

 

Moreover, it is aimed to find out which attributes of City Logistics might impact citizen satisfaction 

and whether these attributes differ among respondents living in smaller and larger cities. As 

outlined above, population in smaller cities will continue to decrease. Consequently, delivery 

efficiency in these areas will decrease as well, since the amount of deliveries per mile is lower 

(Boyer, Prud’homme, & Chung, 2009). This leads to the fact, that delivery frequency is lower in 

smaller cities compared to larger cities. As an example, Amazon’s same-day-delivery promise can 

be mentioned, which is only available for metropole regions (Amazon, 2019a). However, the 

presented change in consumer’s behaviour is not only restricted to larger cities. Following that, 

citizens of smaller cities might be at a disadvantage when comparing supply between larger and 

smaller cities. At the same time, perception of negative externalities caused by City Logistics might 

be different due to the reduced delivery frequency. Concluding, there might be differences when 

comparing the impact of City Logistics on citizen satisfaction between smaller and larger cities that 

are worth to analyse.  
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1.3 Restrictions 

In order to answer the research question, some restrictions are made. The author of this thesis 

defines City Logistics
2
 as the process of planning, implementing and controlling the delivery and 

return of goods and services, from the end depot to private households or retail premises in urban 

areas, including supporting activities, executed by private delivery companies through road 

vehicles, with the aim to meet different requirement of the various stakeholders (see chapter 2.2.1). 

Consequently, public transport will be excluded from the analysis. Next, the expression urban area 

is defined. According to OECD/China Development Research Foundation (2010) there is no 

commonly agreed definition of the term urban. Hence, the term urban applies for cities and towns, 

as well as for villages or localities. Therefore, for the remainder of this thesis, the term urban 

encompasses both, metropole cities as well as smallest localities. This determination also applies for 

the term city. Besides, when the talk is of smaller cities it is referred to cities with less than 100.000 

citizens. In contrast, larger cities imply a city size comprising 100.000 citizens or more (see chapter 

4.1.3). Moreover, the impact of City Logistics will only be analysed in regards to citizens of the 

German population, as it is believed that due to the national background of the author, this 

population allows to achieve an acceptable sample size. Thereby over the course of this thesis, the 

term citizen involves those people who have their current place of residence in Germany, but 

independent whether they hold a German citizenship or not.
3
 

 

1.4 Structure of the Paper 

The present thesis continues with a literature review in order to analyse existing research and 

related contributions in the field of city marketing and City Logistics. Next, hypotheses are 

developed based on theoretical findings. Following, in the third chapter the chosen method is 

presented and the course of action for data collection and analysis is described. The fourth chapter 

outlines the statistical analysis of the collected data. Afterwards results are linked to hypotheses. 

The fifth chapter discusses findings and outlines some practical implications. Besides scientific 

contributions, related limitations and departure points for further research are presented. Finally, the 

conclusion briefly sums up the content of this thesis and relates findings to the research question. 

                                                             
2
 For the remainder of this thesis, City Logistics and urban freight transport are considered as synonyms and are used 

interchangeable, as it is often done in research (Anand et al., 2012; Ballantyne et al., 2013). 
3
 As a consequence, in this thesis the terms residents and citizens are used as synonyms. 
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2. Theoretical Background 

The subsequent chapter outlines the theoretical background leading to the development of 

hypotheses. It is divided into three parts and starts with a review on existing literature within the 

realm of city marketing. Afterwards, the attention is drawn on City Logistics and how it is 

perceived by citizens. The final part summarises the reviewed literature by developing 

corresponding hypotheses. 

 

2.1 From City Marketing to Citizen Satisfaction 

Figure 1 presents the structure guiding the path of the literature review from city marketing to 

citizen satisfaction. To begin with, the realm of city marketing is discussed, which is located in the 

broader field of place marketing (Hospers, 2010). Thus, the terminology of place marketing 

describes a more general concept, whereas city marketing is more specific (Braun, 2012; Lucarelli 

& Berg, 2011). Since the focus of this thesis is on cities, it is argued that the term place can be used 

interchangeable with city. This argumentation for interchangeability also finds base in literature 

(Zenker & Martin, 2011). Afterwards, focus is placed on city branding. Next, citizens as one special 

target group of both proceeded concepts are examined in more detail. The section closes with a 

review on existing studies of citizen satisfaction and how citizen satisfaction has been related to 

City Logistics so far. 

 

 

Figure 1: From City Marketing to Citizen Satisfaction – Structure 
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2.1.1 City Marketing 

Due to free movement of goods and people, cities nowadays face increased competition, not only 

from neighbouring cities, but from international ones, competing for the same target groups (Hanna 

& Rowley, 2011). Following this development in demographic, economic, technological and 

political changes, a growing interest in city marketing can be recorded over the last three decades 

(Kotler, Asplund, Rein, & Haider, 1999; van den Berg & Braun, 1999). Although promoting urban 

places already exists since the 19
th

 century, back then it was a pure selling of places with a supply 

orientation (Ward, 1998; Zenker et al., 2013). In contrast, nowadays city marketers apply a more 

holistic or entrepreneurial approach, by using marketing techniques considering the consumers’ 

needs (Ashworth & Voogd, 1994; Kavaratzis, 2004). This so-called entrepreneurialism implies that 

cities are “run in a more business-like manner” (Kavaratzis, 2004, p. 59) in order to remain or 

become an attractive place for its customers (Hall & Hubbard, 1996; van den Berg & Braun, 1999). 

These customers can be categorized into three main groups, namely citizens, visitors and investors 

(Ashworth & Kavaratzis, 2009; Hanna & Rowley, 2011; van den Berg & Braun, 1999).  

 

Since the occurrence of this development, various researchers drew up a definition of city 

marketing (Ashworth & Voogd, 1990; Braun, 2008). Braun (2008) for example, by referring to the 

definition of marketing developed by the American Marketing Association, defines city marketing 

as “the coordinated use of marketing tools, supported by a shared customer-oriented philosophy, for 

creating, communicating, delivering and exchanging urban offerings that have value for the city’s 

customers and the city’s community at large” (Braun, 2008, p. 43). This customer-oriented 

philosophy is also highlighted by van den Berg and Braun (1999), who define place marketing as “a 

managerial principle – in which thinking in terms of customers and the market is central” (van den 

Berg & Braun, 1999, p. 993). Earlier, Ashworth and Voogd (1990) already argued in this direction 

by claiming that place marketing aims “to maximize the efficient social and economic functioning 

of the area concerned, in accordance with whatever wider goals have been established” (Ashworth 

& Voogd, 1990, p. 41). By emphasizing the social and economic functioning, the researchers 

recognize that a city does not only have economic duties, but also a social responsibility towards its 

customers. Furthermore, Kotler, Haider and Rein (1993) support this point of view by outlining the 

aim of place marketing, namely to “promote a place’s value and image so that potential users are 

fully aware of its distinctive advantages” (Kotler et al., 1993, p. 18). Following these statements, it 

can be concluded that a city’s customer is considered as a main focus in city marketing. On top of 
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that, the definitions demonstrate that city marketing employs a broad set of different tools in order 

to achieve its aim. These tools can be called city marketing mix and are often mentioned in city 

marketing literature (Ashworth & Voogd, 1990; Hall & Hubbard, 1996). However, no 

determination exists which tools the city marketing mix should actually include (Kavaratzis, 2004). 

Table 1 provides an overview of existing tools in literature. Accordingly, it can be stated that city 

marketing is not only concerned with place promotional activities, but goes beyond and includes 

policy making as well as architectural and infrastructural management of the city (Zenker, 2018). 

 

Table 1: Overview of Existing City Marketing Tools 

Researcher Ashworth and Voogd (1990) Kotler et al. (1999) Hall and Hubbard (1996) 

City 

marketing 

mix 

• promotional measures 

• spatial-functional measures 

• organisational measures 

• financial measures 

 

 

• design 

• infrastructure 

• basic services 

• attractions 

• advertising and promotion 

• large-scale physical redevelopment 

• public art and civic statuary 

• mega-events 

• cultural regeneration 

• public-private partnerships 

Note: adopted from Ashworth and Voogd (1990), Kotler et al. (1999) and Hall and Hubbard (1996) 

 

2.1.2 City Branding 

Within the area of city marketing, the term city branding has emerged over the last years (Lucarelli 

& Berg, 2011; Skinner, 2008; Zenker & Martin, 2011). However, the way it is defined and 

classified in the research field is still blurry (Kavaratzis & Ashworth, 2015; Skinner, 2008). A 

number of researchers see city branding as a tool or subcategory of city marketing, hence belonging 

to the city marketing mix (Hospers, 2010; Kavaratzis, 2004; Skinner, 2008; Zenker et al., 2013). It 

focuses on the perception of the individuals and aims to shape their network of associations related 

to the city (Kavaratzis & Ashworth, 2015; Zenker et al., 2013). In contrast, Lucarelli and Berg 

(2011) can be mentioned as an example, who outline in their literature review, that city branding is 

replacing city marketing Nevertheless, both perspectives acknowledge that the theory of corporate 

branding can be applied in a revised form on cities (Kavaratzis, 2004; Oguztimur & Akturan, 2016). 

Reason behind is that corporate brands exhibit a similar multidisciplinary as city brands 

(Hankinson, 2007; Kavaratzis, 2004). Lastly, a third group of researchers argues that the application 

of corporate branding theory in the area of cites implies the commodification of cities. Since cities 

have their own character, they cannot be treated as commodities. Therefore, this research stream 

claims that cities should be branded by a distinctive branding theory, that is not based on corporate 
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branding, but on a city’s architecture and design features (Muratovski, 2012; Oguztimur & Akturan, 

2016).  

 

The author of this thesis shares the point of view of the first approach, namely, that city branding is 

part of the overall city marketing concept. Moreover it is acknowledged, that city branding focuses 

on the communicative area of city marketing, as suggested by Kavaratzis (2004) or Skinner (2008). 

Thereby, the communicative area is not limited to promotional measures of city marketing reflected 

by logos or slogans. In contrast, every functional measure of city marketing can send an explicit or 

implicit message to the city’s customer, which has functional as well as symbolic meaning and in 

turn shapes the perception of the city’s customer. These messages can be seen, heard or felt 

(Ashworth & Voogd, 1990; Kavaratzis, 2004). Kavaratzis (2004) refers to this as image formulation 

and image communication and considers it as an important element of the city marketing mix. 

Thereby, the image of the city is “the result of various, different and often conflicting messages sent 

by the city and is formed in the mind of each individual receiver of these messages separately” 

(Kavaratzis, 2004, p. 62). This determination is also reflected in the following definition of city 

brand by Zenker and Braun (2017): “A place brand is a network of associations in the place 

consumers’ mind based on the visual, verbal, and behavioral expression of a place and its’ 

stakeholders. These associations differ in their influence within the network and in their importance 

for the place consumers’ attitude and behaviour” (Zenker & Braun, 2017, p. 275). Thus, the 

customer’s perception of a city is shaped by encounters with different city attributes. These can be 

influenced to a certain extent by city marketing techniques. In the following, the image of the city 

stands for how city marketers want their customers to perceive the city. In contrast, the city brand is 

the actual perception or the mental map in the consumers’ mind. Thus, for city marketers the ideal 

scenario would be a complete fit between city brand and city image. 

 

2.1.3 Citizens as Powerful Stakeholders of the City 

As outlined in the beginning of this chapter, city marketing aims to attract various target groups 

including investors, tourists and citizens, with different needs (Andersson & Ekman, 2009; 

Ashworth & Kavaratzis, 2009; Hanna & Rowley, 2011; van den Berg & Braun, 1999). However, 

various researchers award a special role to the citizens of the city (Braun et al., 2013; Eshuis, Klijn, 

& Braun, 2014; Kavaratzis, 2004). Reasons for that are discussed in the following sections. 
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The Power of Word of Mouth: Kavaratzis (2004) developed a useful three-layered framework, 

which illustrates the application and impact of city branding. The centre of the framework 

constitutes the city’s image which is communicated through primary, secondary or tertiary 

communication. Figure 2 mirrors Kavaratzis’ (2004) theoretical framework and reflects how these 

three ways of communication are interrelated. Primary communication focuses on actions sending 

implicit messages. These activities inter alia include landscape strategies like urban design, 

infrastructure projects to ensure the accessibility of the city, organisational and administrative 

structures focusing on political governance as well as aspects like citizen participation in decision-

making processes and the city’s behaviour including its vision, strategy, public services, financial 

incentives or mega-events. Secondary communication is described as the explicit way of 

communication (Kavaratzis, 2004). Here it is about the spoken or written word, including logos, 

slogans, and other ways of traditional advertising. Furthermore it is highlighted, that what and how 

something is communicated needs to be congruent with the messages sent through primary 

communication (arrow B). Finally, tertiary communication is based on word of mouth (WOM), 

representations in media or by competitors. This type of communication is out of control of the city 

marketers. However, it has the strongest impact on the extent to which the city’s image is reflected 

in individuals’ city brands (represented by the thick, dotted arrow C). Therefore primary and 

secondary communication, which can be managed and controlled (represented by the solid lines of 

the arrows A), try to influence tertiary communication (dotted arrows D) and thereby trigger 

favourable tertiary communication (Kavaratzis, 2004). The power of citizen’s WOM is based on the 

fact, that it is perceived to be more authentic, credible and is considered as insider information, 

compared to for example what the city’s representatives communicate directly (Braun et al., 2013; 

Simpson & Siguaw, 2008). Thus, whatever a city’s representative communicates, if this is not 

reflected in the messages sent by the citizens, it won’t have a great impact on the city brand. Hence, 

the power of WOM of citizens is one reason why citizens can be considered to play a special role 

among other stakeholder groups. 
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Note: adopted from Kavaratzis (2004) 

Figure 2: Three-Layered Branding Communication Framework  

 

The Impact of Citizen Participation in the Branding Process: Due to citizens’ impact on the 

branding process, various researchers argue for citizen participation in the process (Andersson & 

Ekman, 2009; Braun et al., 2013; Eshuis et al., 2014). This participation is advantageous, on the one 

hand, due to their power of communication, on the other hand, due to their development effects in 

terms of being a source of creativity and knowledge (Andersson & Ekman, 2009). Eshuis et al. 

(2014) for example outline, that citizen participation improves the quality of the brand. Besides, 

Braun et al. (2013) reason, that citizen involvement in the place branding process increases their 

sense of ownership. This in turn results in an enhanced feeling of responsibility of the citizens 

towards how the city is managed, developed and perceived by externals. Within the area of citizen 

participation a multitude of researches exists, discussing inter alia different approaches, advantages 

or disadvantages (Hereźniak & Florek, 2018; Stansbury & Irvin, 2004). However, elaborating on it 

would by far exceed the scope of this chapter.  

 

Citizens as Part of the Brand: Lastly, citizens cannot only be part in the branding process, but 

actually constitute one part of the city’s brand in the perception of others (Braun et al., 2013). For 

example, Freire (2009) reveals, that local people in Algarve are used by British visitors to evaluate 

the place and to differentiate between different places. Furthermore, a content analysis employed on 

interviews conducted by Hankins (2007) yields eight key destination brand image attributes, 

whereby people characteristics including citizens constitutes one attribute. Lastly, Anholt (2006) 

contrives a city brand hexagon, consisting of six different components, which contains the people as 

one component. To highlight the crucial role of citizens for cities and to conclude in the words of 
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Insch and Florek (2008, p. 138): “Cities, by their very nature, depend on their residents for 

economic, social, cultural and environmental vibrancy.” 

 

2.1.3.1 Citizen Satisfaction 

According to the reasoning above, it might be obvious to argue that cities aim at keeping their 

valuable citizens. Thus, for city marketers it is important to know, what makes their citizens stay 

and what makes them to move away. In an early research of Spear (1974), it is argued that citizens’ 

intention to leave a place is influenced by their level of satisfaction. Hence, in order to make their 

citizens stay, city marketers strive for a high level of citizen satisfaction (Insch & Florek, 2010). 

 

The general field of marketing defines customer satisfaction as a cognitive and affective evaluation 

of cumulative experiences, whereby the perceived performance is compared to the expectation 

(Homburg & Giering, 2001; Kotler et al., 1993). Although this definition does not specifically 

belong to city marketing, but is more a generic marketing definition for products and services, it is 

argued that citizen satisfaction can be approached similarly, since cities provide various services for 

their citizens (Insch & Florek, 2010). The definition includes several factors that need a closer 

examination. First of all it is outlined, that satisfaction is a cognitive and affective evaluation, which 

implies that satisfaction as such is a subjective state and needs to be investigated from the citizen’s 

perspective (Insch & Florek, 2008, 2010). Next, the cumulative experiences, as opposed to 

transaction-specific experiences, imply, that a citizen’s overall evaluation of the encounters with the 

city is taken into consideration. Reason behind is that people’s behaviour is triggered by the sum of 

experiences (Olsen & Johnson, 2003). This also means that the perceived performance is 

multidimensional. Hence, multiple factors impact the level of satisfaction of citizens. These factors 

are attributes or characteristics that citizens associate with the city (Homburg & Giering, 2001). 

 

As mentioned above, Spear (1974) claims that the more satisfied citizens are with the place they 

live in, the less likely it is that they intent to move away. This is based on the fact that satisfied 

citizens feel more attached to the place they live in (Insch & Florek, 2008). Place attachment 

implies that individuals create an emotional bond with a place, which leads to a sub-identity and 

thereby makes the place part of one’s own identity (Hernández, Hidalgo, Salazar-Laplace, & Hess, 

2007; Rubinstein & Parmelee, 1992). This bond, on the one hand is created with the environmental 
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features of a place and on the other hand, with the social aspects like individuals that are perceived 

to belong to the place. The stronger the bond, the higher the level of attachment and satisfaction and 

the lower the intention to move away from the place (Hidalgo & Hernández, 2001).  

 

Within the research area of citizen satisfaction, various studies exist that examine the impact of 

different place attributes on satisfaction. Hence, the multidimensionality which impacts satisfaction 

is acknowledged. Often considered dimensions are inter alia the physical and social environment 

(Anholt, 2006; Florida, 2008; Węziak-Białowolska, 2016; Zenker et al., 2013), urbanity including 

cultural entertainment or other events (Anholt, 2006; Evans, 2003; Insch & Florek, 2010; Zenker et 

al., 2013), shopping facilities (Węziak-Białowolska, 2016; Zenker et al., 2013), recreation (Florida, 

2008; Insch & Florek, 2010; Zenker et al., 2013), economic growth (Sim, Ong, Agarwal, Parsa, & 

Keivani, 2003) or public services (Insch & Florek, 2010; Merrilees et al., 2009; van Ryzin et al., 

2004; Węziak-Białowolska, 2016). These outlined attributes belong to the city marketing mix and 

communicate implicit and explicit messages. For example by providing enough parks for recreation 

or offering various shopping facilities, city marketers can influence to some extent the perception of 

citizens and thereby their level of satisfaction. Analysing these different studies, it can be noted that 

attributes concerning nature and recreation are among the most important impact factors of citizen 

satisfaction or happiness. Florida (2008), in his Place and Happiness survey, for example reveals 

that physical environment and natural recreation are most important place-related aspects 

contributing to the overall happiness. Besides, Zenker et al. (2013) review place surveys and extract 

items that are considered to have an impact on citizen satisfaction. The resulting Citizen 

Satisfaction Index (CSI) reveals that the factor Nature & Recreation is one of the two factors, which 

has a significant impact on citizen satisfaction.  

 

2.1.3.2 Citizen Satisfaction and City Logistics 

Apart from the emphasis on natural and recreational aspects, it is detected that the overarching 

impact of City Logistics on citizen satisfaction has not been analysed yet. Although some 

researchers already analysed related items like road networks or environmental quality including air 

pollution (Merrilees et al., 2009; Zenker et al., 2013), to the best of the author’s knowledge, no 

study exists, that thoroughly analyses City Logistics attributes and their impact on citizen 

satisfaction. Reason behind could probably be local authorities’ lack of acknowledgement of the 
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area of urban freight transport within the city planning process (Ballantyne et al., 2013; Muñuzuri, 

Larrañeta, Onieva, & Cortés, 2005). By conducting semi-structured interviews in different 

European countries, Ballantyne et al. (2013) revealed that local authorities in general do not have 

much expertise within this area. This finding is also supported by Dablanc (2007).  

 

However, when considering the emergence of City Logistics as well as the Branding 

Communication Framework by Kavaritzis (2004), it becomes apparent that City Logistics has the 

potential to impact the city brand, the way citizens perceive the city and lastly, their level of 

satisfaction. More detailed, Kavaritzis (2004) argues that not only the spoken or written word by 

city officials, but also different city attributes like infrastructure or landscape strategies send 

messages to citizens. Since City Logistics occurs within cityscapes (Anand et al., 2015; Crainic, 

Ricciardi, & Storchi, 2009) and features the environment of places citizens create bonds with 

(Hidalgo & Hernández, 2001), an impact on citizens appears to be unavoidable. On top of that, 

Olsen and Johnson (2003) highlight the cumulative experience to be the driving force of human 

behaviour. Hence, an ongoing investigation to detect additional attributes contributing to this 

experience appears to be reasonable. Therefore, it is considered to be of high importance to start 

with an investigation of whether City Logistics has an impact on citizen satisfaction. 

 

2.2 City Logistics 

Having reviewed city marketing literature and outlined its relation to City Logistics (CL), the 

present chapter starts with a definition and classification of CL. Afterwards, CL attributes that are 

presumed to have an impact on citizen satisfaction are extracted from existing research. In a last 

step, the link between CL attributes and Nature & Recreation is elucidated. These steps enable the 

subsequent empirical investigation. Figure 3 visualises the outlined structure.  
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Figure 3: City Logistics – Structure 

 

2.2.1 Categorizing and Defining City Logistics  

The present chapter first reviews the general realm of City Logistics (CL), including how it is 

located within the field of research and how it can be defined. Due to an increasing interest in CL 

over the last decades (Ambrosini & Routhier, 2004; Ballantyne et al., 2013), various definitions 

emerged (Ballantyne et al., 2013; Dablanc, 2007; Hicks, 1977). Hence, in a second step, a valid 

definition of CL for this thesis is outlined.  

 

In general, CL can be classified as a subcategory belonging to the overall field of logistics research 

(Crainic et al., 2009; Muñuzuri et al., 2005). A widely cited definition of logistics management is 

the one developed by the Council of Logistics Management (Cooper, Lambert, & Pagh, 1997; 

Mentzer, Stank, Theodore, & Esper, 2008).
4
 They define it as the process “that plans, implements 

and controls the efficient, effective forward and reverse flow and storage of goods and services and 

related information between the point of origin to the point of consumption in order to meet 

customers’ requirements” (Council of Supply Chain Management Professionals, 2019, para. 5). 

Some years ago, the concept of Supply Chain Management (SCM) emerged (Cooper et al., 1997). 

Whereas logistics management is focusing on movement of goods, services and information, mainly 

                                                             
4
 With validity from January 1, 2005 , the Council of Logistics Management was renamed to the Council of Supply 

Chain Management Professionals (Material Handling & Logistics, 2004; Mentzer et al., 2008) 
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within one supply chain or company, SCM is about integrating several supply chains and goes 

beyond pure movement of goods, by involving consumers or engaging various companies in new 

product development processes (Burgess, Singh, & Koroglu, 2006; Cooper et al., 1997). In this 

context, some scholars outline logistics management as one construct or tool that is applied by SCM 

(Burgess et al., 2006; Mentzer et al., 2008). Thus, CL as a sub-category of logistics management 

can be considered as part of SCM. Figure 4 visualises these relations. 

 

 

Figure 4: Categorizing City Logistics 

 

Having outlined the relation of CL within the SCM and logistics research, focus is now on a 

detailed illustration of CL. As mentioned above, various definitions of CL exist. By referring to 

Hicks (1977), Ballantyne et al. (2013) cite one of the oldest definition that can be found in 

literature. According to him, CL can be defined as “all journeys into, out of, and within a designated 

urban area by road vehicles specifically engaged in pick-up or delivery of goods (whether the 

vehicle be empty or not), with the exception of shopping trips” (Hicks, 1977, p. 101). Several years 

later, researchers still define CL in a similar way, while making smaller adjustments. Anand et al. 

(2012) for example highlight that CL includes deliveries from end depots to homes or urban 

premises like retailers. Besides, they include returns and supporting activities like receiving, loading 

or unloading. Deliveries between private households, as well as private shopping trips in contrast 

thereto, are excluded. Ballantyne et al. (2013) mention service delivery vehicles and construction 

traffic in their definition and include light and heavy goods vehicles. Next, Anand et al. (2012) 

highlight public transport as an important factor of CL. However due to the delimitation in their 

development of a generic CL ontology, they excluded it in their research. Next, a popular definition 

which is cited by numerous researchers (Gonzalez-Feliu, Routhier, & Semet, 2014; Ranieri et al., 

2018) was developed by the Institute of City Logistics and defines CL as “the process for totally 

optimising the logistics and transport activities by private companies with support of advanced 

information systems in urban areas considering the traffic environment, the traffic congestion, the 
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traffic safety and the energy savings within the framework of a market economy” (Taniguchi, 

Thompson, Yamada, & van Duin, 2001, p. 2). Lastly, Muñuzuri et al. (2005) equate CL with the 

expression of last mile transport. Taking a closer look at the concept of last mile, it is found that the 

term is mainly used to describe online order deliveries to consumer’s homes, not to retail premises 

(Esper, Jensen, Fernanda, & Burton, 2003; Zhang, Sun, Hu, & Zhao, 2019). 

 

Whereas multiple definitions of CL exist, researchers more or less agree on the overall objective of 

the concept, namely to minimise the negative effects on social, environmental and economic aspects 

(Anand et al., 2015; Ogden, 1992; Stathopoulos et al., 2012; Taniguchi & van der Heijden, 2000). 

Social objectives for example, refer to improved liveability and safety within cities. Environmental 

objectives focus more on nuisance or emission fuel consumption. Lastly, economic objectives aim 

at increasing profitability and local prosperity, while decreasing congestion (Anand et al., 2012). 

Since these objectives belong to different stakeholder groups of CL, they can be contradicting 

(Anand et al., 2012; Stathopoulos et al., 2012). Stakeholders of CL can be divided into public and 

private ones, whereby local government belong to public stakeholders and shippers/ consignor, 

carriers and receivers belong to the private ones. In this case, the term receivers serves as a 

collective term for citizens or retailers (Anand et al., 2015; Ballantyne et al., 2013; Muñuzuri et al., 

2005; Stathopoulos et al., 2012). Hence, shippers and carriers are most concerned in delivering 

goods or services as profitable as possible. In contrast, receivers and especially citizens assign high 

priority to environmental or safety issues (Ballantyne et al., 2013). At this point, CL sets off to find 

an overarching solution (Stathopoulos et al., 2012). 

 

Based on the presented review above, for the remainder of the present thesis, CL is defined as: the 

process of planning, implementing and controlling the delivery and return of goods and services, 

from the end depot to private households or retail premises in urban areas, including supporting 

activities, executed by private delivery companies through road vehicles, with the aim to meet 

different requirement of the various stakeholders. 

 

This definition includes commercial goods and service movements by light or heavy goods vehicles 

and excludes shopping trips by private households, as well as public transportation. Besides, the 

term CL covers the activities within urban areas that occur after the delivery vehicles leave the end 

depot, meaning that no further consolidation of goods will occur before the delivery. Furthermore, 
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the concept of last mile is considered to be part of CL; however, CL goes one step further and 

encompasses retail premises and not only private households. Lastly, it is acknowledged that CL is 

influenced by different stakeholder groups. However, in light of the presented research objective, 

focus is narrowed down to the stakeholder group citizens. 

 

2.2.2 How Citizens Perceive City Logistics: Deducing City Logistics Items 

Since the aim of this thesis is to answer the question, whether CL has an impact on citizen 

satisfaction, it is to be determined, how CL is perceived by citizens. As existing research does not 

provide a scale to measure CL, this chapter reviews existing studies with the aim to deduce 

appropriate items.  

 

As outlined above, CL is concerned with different objectives belonging to different stakeholders. 

These objectives serve as departure points for reviewing several research streams in order to derive 

the items. Apart from the definition above, which serves as a guideline for the derivation (CL 

criteria), two further criteria for the selection of the items will be considered. First, the deduced item 

has to be directly perceivable by citizens (perception criteria). This criterion is based on the fact that 

if citizens cannot perceive an item, it cannot have an impact on the overall perception of the city. 

For example, back-office processes that organise CL are out of a citizen’s perception zone. Second, 

the item has to be city-dependent and not supplier-dependent (city-dependent criteria). In this 

context suppliers are defined as carriers and shippers. Reason behind is that if an item is supplier-

dependent, the item will be perceived in the same way in different cities. Thus, it is assumed to have 

no impact on citizen satisfaction, but on satisfaction with the supplier. Since the definition of CL 

includes various stages, it is acknowledged that items cannot fit to all details of the definition. 

However, the majority has to be applicable and no contradiction should occur. Besides, the two 

additional criteria are mandatory for every item. Figure 5 visualises the application of the guideline. 

To start with, focus is on a research area that can be found in the general field of logistics. 

Afterwards, attributes that are discussed in CL research are analysed.  
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Figure 5: Application of the Guideline to Deduce City Logistics Items 

 

2.2.2.1 Physical Distribution Service Quality 

Physical distribution services are part of the general logistics service concept (Bienstock, Mentzer, 

& Bird, 1997). More detailed, they belong to outbound logistics processes and present a direct 

relationship between a company and its customers (Mentzer, Gomes, & Krapfel, 1989; Williamson, 

Spitzer Jr., & Bloomberg, 1990). They are defined as “the interrelated package of activities 

provided by a supplier which creates utility of time and place for a buyer, and insures form utility” 

(Perreault Jr. & Russ, 1976, p. 3). In short, it is about making the product available to the customer, 

which inter alia includes the delivery of a product or service (Perreault Jr. & Russ, 1976). As CL 

considers distribution as well, overlaps between the two notions can be found (CL criteria).  

 

The fact that physical distribution service quality (PDSQ) has an impact on customer satisfaction 

has already been discussed in the 60s (Stewart, 1965). Besides, Bolton and Drew (1991) outline that 

the attitude towards a service provider can be equated with a customer’s global perception of 

service quality, or in this case the perception of PDSQ (Novack, Rinehart, & Langley Jr., 1994). 

Further it is acknowledged that they indirectly influence future purchase intention or in other words, 

the loyalty of the customers (Mentzer et al., 1989; Saura et al., 2008). Thus, the direct relationship 

of physical distribution between a company and its customers as well as the verified impact on 

satisfaction, imply, that physical distribution services are perceived by customers or in the present 

case, by citizens. Therefore, in the following it is assumed that PDSQ items can be perceived by 

citizens (perception criteria). 
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The scale to measure PDSQ can be considered as an advancement of the SERVQUAL, a multiple-

item scale developed by Parasuraman, Zeithaml and Berry (1988) to measure service quality. 

However, this scale is not applicable for physical distribution services, because it neither considers 

that services are not only directed to people, but also to things, nor does it consider the fact that 

services can be provided while being physically separated (Saura et al., 2008; Xing & Grant, 2006). 

Therefore, Mentzer et al. (1989) set up to create a scale for PDSQ as an alternative. By reviewing 

existing literature, they deduced three dimensions involving availability, timeliness and quality or 

condition. This finding has been confirmed by a later empirical study conducted by Bienstock et al. 

(1997). By means of a factor analysis they reduced the amount of items to 15. On top of that, 

Emerson and Grimm (1996) added communication as a fourth dimension consisting of three items. 

They define the communication dimension as the provision of essential information between 

suppliers and customers within reasonable time, by considering quality aspects. However, it has to 

be considered that both studies were executed in a business to business context. The importance of 

communication and having information available from the logistics system is also supported by 

Novack et al. (1994). Lastly, Xing and Grant (2006), in their study on electronic PDSQ (e-PDSQ) 

mention return as a further dimension to measure PDSQ. Besides, they propose additional items 

how the timeliness and availability dimension can be measured. 

 

Table 2 shows an overview of the dimensions of PDSQ and the related items existing in literature. 

Applying the three deduction criteria presented above, the ones marked with “*” have to be 

excluded since they do not fit. Appendix I presents a detailed analysis of the different items, 

applying the three criteria. The remaining applicable ones are closer examined below. 

 

Table 2: Overview of Physical Distribution Service Quality Dimensions 

PDSQ dimensions and related items Sources 
 
PDSQ 1 
PDSQ 2 
 
PDSQ 4 

 
 
PDSQ 7 

Timeliness 
Time between placing and receiving an order is short 
Delivery should be rapid 
*The time it takes my supplier to put an order together is consistent 
The time between my supplier receiving and shipping my order is short 

*The time it takes my supplier to put my order together is short 
*Choice of delivery date and delivery time window 
Delivery on the first date arranged within a specific time slot 

 
(Bienstock et al., 1997, p. 42) 
(Bienstock et al., 1997, p. 42) 
(Bienstock et al., 1997, p. 42) 
(Bienstock et al., 1997, p. 42) 

(Bienstock et al., 1997, p. 42) 
(Xing & Grant, 2006, p. 285) 
(Xing & Grant, 2006, p. 285) 

 
PDSQ 8 
 
PDSQ 10 

Quality and Condition 
All orders are delivered undamaged 
*All orders are accurate (ordered items arrive, not unordered items) 
All products are delivered undamaged 
*Orders are packaged conveniently 

 
(Bienstock et al., 1997, p. 43) 
(Bienstock et al., 1997, p. 43) 
(Bienstock et al., 1997, p. 43) 
(Bienstock et al., 1997, p. 43) 

 Availability 
*Orders are available in inventory when ordered 

 
(Bienstock et al., 1997, p. 42) 
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*This supplier has inventory available near my facility 

*If this supplier is notified of possible increases in upcoming orders, 
extra inventory is maintained 
*Products ordered are available in inventory 
*Products are consistently available in inventory 

(Bienstock et al., 1997, p. 42) 

(Bienstock et al., 1997, p. 42) 
 
(Bienstock et al., 1997, p. 42) 
(Bienstock et al., 1997, p. 42) 

 Communication 
*Order tracking and tracing system 
*Projected delivery date information given at order placement 

*Inventory availability information given at order placement 
*Provide advance information on cancellations/ delays 

 
(Xing & Grant, 2006, p. 285) 
(Emerson & Grimm, 1996, p. 34) 

(Emerson & Grimm, 1996, p. 34) 
(Emerson & Grimm, 1996, p. 34) 

 
PDSQ 21 

Return 
Return channel options 
*Promptness of collection 
*Promptness of replacement 

 
(Xing & Grant, 2006, p. 285) 
(Xing & Grant, 2006, p. 285) 
(Xing & Grant, 2006, p. 285) 

Note: * items that are excluded for the following of this thesis, because they do not fit to the criteria 

 

Lead Time: Items PDSQ 1, PDSQ 2 and PDSQ 4, generated by Bienstock et al. (1997) all focus on 

the same construct, the so-called lead time. Lead time can be defined as the time period between 

placing an order and receiving the corresponding products or services. Furthermore, it comprises 

several processes, including the delivery from the end depot to the end-consumer (Hua, Wang, & 

Cheng, 2010), which are part of CL processes. Although lead time is also affected by other 

processes that are supplier-dependent, like the order cycle time (Hua et al., 2010), the process of 

delivering products or services to end-consumer takes place within a certain city. Different impact 

factors on lead time that occur during the delivery in cities are, for example, the location of the end 

depot or mode of transport (Gawor & Hoberg, 2019). Besides traffic within cities including 

congestion, influence the time period as well (Muñuzuri et al., 2005). Therefore, lead time is 

considered as one item impacting citizens’ perception, as it is to a certain extent city-dependent, it 

can be perceived by citizens as outlined by the reviewed PDSQ research above and finally, it 

overlaps with activities of CL. 

 

Punctuality: Apart from lead time, punctuality is another item belonging to the timeliness 

dimension. Xing and Grant (2006) for example add this item (PDSQ 7) in their consumer-centric e-

PDSQ framework. According to them, punctuality in PDSQ implies that a product or service is 

delivered within the predetermined delivery time, which in turn, increases customer satisfaction 

(Emerson & Grimm, 1996). Muñuzuri et al. (2005) outline, that one specific problem of CL are 

delayed deliveries due to congestion. On top of that, another research team outlines, that average 

travel times of delivery vehicles are impacted by the general traffic volume (Sun, Veelenturf, 

Hewitt, & Van Woensel, 2018). Thus, it can be stated that the punctuality item is CL-related, too. 

Moreover, punctuality is also city-dependent, because traffic and congestion volumes are city 
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specific (Destatis, 2018b). Therefore, it is concluded that punctuality can be applied as an additional 

item in measuring citizens’ perception of CL.  

 

Physical Condition of Goods Delivered: Apart from the order accuracy, which implies that products 

or services delivered correspond to what has been ordered (Parasuraman, Zeithaml, & Malhotra, 

2005), the physical condition of goods upon arrival is another item (PDSQ 8 and PDSQ 10) of the 

quality and condition dimension, contributing to perceived PDSQ (Mentzer et al., 1989). Damage 

in-transit, as it is called by Mentzer et al. (1989), may be caused by wrong or insufficient packaging 

material. Thereby in-transit, as a synonym of transportation, belongs to CL. In another study by 

Mentzer, Flint and Kent (1999), which aimed at developing a logistics service quality scale, the 

researchers examine, whether the transport mode or carrier impact the occurrence of in-transit 

damage. One studied item was formulated as “Damage rarely occurs as a result of the transport 

mode or carrier” (Mentzer et al., 1999, p. 17). Although this item only showed a low loading across 

the examined segments, it revealed that it can be the cause of damage. Therefore, the author of this 

thesis reasons, that choice of transport mode indeed could have an impact on in-transit damage. 

Since Muñuzuri et al (2005) outline that cities can for example restrict access to areas for certain 

transport mode, it is concluded that in-transit damage can to some extent city-dependent. 

Consequently, physical condition of goods is added to the items that measure citizens’ perception of 

CL. 

 

Return Channel Options: Item PDSQ 21 outlined above deals with the return dimension, more 

specifically with the different opportunities retailers offer to return a product (Xing & Grant, 2006). 

Apart from returning the products to the point of sale, consumers can have delivery companies pick 

up the unwanted or damaged product (Hübner, Kuhn, & Wollenburg, 2016; Ofek, Katona, & 

Sarvary, 2011) or return them to a designated parcel station (Ofek et al., 2011). These parcel 

stations can either be operated by delivery companies, or can be integrated in retail premises or 

supermarkets in cities, operated by joint cooperation of delivery companies and third parties (DHL, 

2019a; DPD, 2019; GLS, 2019; Hermes Germany GmbH, 2019; United Parcel Service of America, 

2019). Therefore, it can be argued that in contrast to the other channel options, the latter one is not 

exclusively supplier-dependent, but also dependent on how many retailers within a specific city are 

willing to join such cooperation. On top of that, the definition of CL above also includes return of 
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goods and services. As a result, the perception of available parcel station is included as the fourth 

item to measure perception of CL. 

 

2.2.2.2 Negative Externalities of City Logistics 

Having deduced items from the general field of logistics, in the following chapters focus is on 

research streams rooted in the discipline of CL. First, general negative externalities are the centre of 

interest. Afterwards, emphasis is laid on additional possibilities, how citizens encounter delivery 

vehicles in their city.  

 

Various researchers outline CL as a double-edged sword for citizens. On the one hand, it ensures 

supply of goods and services, both to stores and households and contributes to economic growth 

and local prosperity (Crainic et al., 2009; Ranieri et al., 2018). On the other hand, it causes several 

negative externalities that have an impact on the daily life of citizens (Ballantyne et al., 2013; 

Stathopoulos et al., 2012). Negative externalities, also called external costs, occur when actions 

executed by one agent affect the environment of someone else, without the first agent having to pay 

for this impact (Forkenbrock, 1999; Varian, 1984). In general, four different negative externalities 

of CL are acknowledged by researchers, namely congestion, noise pollution, air pollution and 

accidents (Mostert & Limbourg, 2016; Stathopoulos et al., 2012). Their impact on individuals’ 

overall satisfaction and well-being has been outlined by various scholars (Crainic et al., 2004; 

Higgins, Sweet, & Kanaroglou, 2018; Mackerron & Mourato, 2008; Rehdanza & Maddison, 2008). 

Depending on the infrastructure and geographical circumstances, the occurrence and impact of 

negative externalities vary across cities (Destatis, 2018b; Forkenbrock, 1999). Since these negative 

externalities are directly derived from CL research, are perceivable and city-dependent, it is argued 

that they meet all three criteria for deducing items for the CL scale. In the following, a closer 

examination of each negative externality is presented. 

 

Traffic Congestion: Traffic congestion can be defined as an environmental stress factor that 

“impedes one’s movement between two or more points” (Stokols, Novaco, Stokols, & Campbell, 

1978, p. 468). Thereby, congestion triggers higher stress levels, which can inter alia be measured by 

blood pressure (Higgins et al., 2018; Stokols et al., 1978). Besides, congestion also has an 

environmental and economic impact, since it leads to increased fuel consumption compared to free-
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flowing traffic as well as greater wear and tear on vehicles (Higgins et al., 2018). According to 

Crainic et al. (2009), freight vehicles heavily contribute to congestion. On the one hand because of 

loading or unloading activities on streets due to scarce loading bays (Quak, 2011), on the other hand 

due to the frequency of trips by freight vehicles, compared to other public or private vehicles 

(Anand et al., 2015). A study conducted by Novaco, Kliewer and Broquet (1991) reveals that 

commuters who are impeded by congestion on their way to work are less satisfied and consider to 

move. However, whether congestion does also impact satisfaction of citizens that are not necessary 

stuck in traffic on their way to work, but perceive congestion in their daily life will be analysed over 

the cause of this thesis. 

 

Noise Pollution: Freight vehicles also contribute to noise pollution within residential areas through 

engine noise, loading and unloading activities (Anand et al., 2015). These unwanted sounds can 

lead to health damage or annoyance of stakeholders, including citizens (Ballantyne et al., 2013; 

Urban & Máca, 2013; World Health Organsiation, 2018). The impact of freight transport noise is in 

particular observable within quiet neighbourhoods or at night (Anand et al., 2015). A large number 

of studies exist, that have already investigated the impact of road traffic noise. Rehdanza and 

Maddison (2008) for example conducted a study in Germany and found statistically significant 

results for the impact of traffic noise on individuals’ well-being. Furthermore, Gidlöf-Gunnarsson 

and Öhrström (2007) conclude that traffic noise impacts people’s everyday life. However, green 

spaces that can be found nearby, diminishes the perception of traffic noise. Similar research carried 

out in the field of aircraft noise lead to the same findings, namely that it has an influence on 

people’s well-being (van Praag & Baarsma, 2005). Apart from the impact on well-being, there are 

also studies that examine the impact of general traffic noise on residential satisfaction (Kroesen et 

al., 2010; Urban & Máca, 2013). Kroesen et al. (2010) come to the conclusion, that impact of slow 

road traffic noise annoyance (<50km/h) on residential satisfaction is lower compared to the impact 

of aircraft noise annoyance. Though, aircraft noise annoyance is a greater disturbance factor than 

railway noise and construction noise annoyance. Besides, Urban and Máca (2013) in their study 

conducted in the Czech Republic found, that traffic noise has a negative direct impact on residential 

satisfaction, but not on overall life-satisfaction. However, no research could be found that analyses 

the impact of freight traffic noise on citizens’ satisfaction in Germany.  
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Air Pollution: As a third externality of CL, air pollutant emissions are listed by scholars and 

practitioners (Allen, Thorne, & Browne, 2007; Forkenbrock, 1999; Stathopoulos et al., 2012). 

Although various sources like road passengers, aircrafts and diverse industry sectors produce these 

emissions, a great amount is caused by freight vehicles (European Conference of Minsters of 

Transport, 2007). Thereby, light duty vehicles account for a greater amount of emission per tonnes-

kilometres compared to heavy duty vehicles. On top of that it is expected that freight emissions will 

grow faster in future than emission caused by passengers’ transport. As already outlined in the 

introduction, this growth can be explained by the fact that due to globalisation, freight movements 

will continue to increase (European Conference of Minsters of Transport, 2007). Air pollutant 

emissions are for example triggered by diesel engines that produce, among others, nitrogen oxides, 

carbon monoxides, particulate matter or sulphur dioxides (Forkenbrock, 1999; Ranieri et al., 2018). 

These emissions have a traceable impact on human health (Bickerstaff & Walker, 2001). 

Furthermore, air pollution can be perceived through dust, smog, smell or general air quality 

perception (Bickerstaff & Walker, 2001; Deutsches Institut für Wirtschaftsforschung, 1999; 

Forkenbrock, 1999). Apart from the impact on physical health, air pollution can also impact 

psychological health. Different studies reveal that air pollution has a significant negative impact on 

subjective well-being and life satisfaction (Mackerron & Mourato, 2008; Rehdanza & Maddison, 

2008; Welsch, 2006). Others conclude that the pollutant impact leads to dissatisfaction with life in 

the city (Węziak-Białowolska, 2016). Yet, these studies do not consider the impact of freight 

transport in particular. Therefore air pollution as a further item is added to the CL scale.  

 

Accidents: To finalise the examination of negative externalities of CL, focus is now on accidents 

caused by freight vehicles. Accidents usually lead to property damage, personal injuries or fatalities 

(Forkenbrock, 1999). According to Crainic et al. (2004) freight vehicles contribute to citizens’ 

feeling that their city is not safe. This in turn leads to the fact, that stakeholders tend to complain 

about safety at local authorities (Ballantyne et al., 2013). Moreover, Węziak-Białowolska (2016) 

found that feeling of safety in cities influences people’s satisfaction. A statistic established by the 

German Federal Statistical Office reveals that light trucks (gross vehicles weight rating of 3.500kg 

or less) are most often involved in accidents with personal injuries occurring within city boundaries. 

These light trucks belong, among others, to distribution traffic and parcel services (Destatis, 2018b). 

Anand et al. (2015) outline, that the reason for these safety-related issues of freight vehicles is their 

frequency of executed trips, including loading and unloading activities. This perception can even 
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make citizen consider leaving the city. However, so far, the impact of freight vehicles accidents as 

part of CL on citizen satisfaction has not been examined. Hence, accident is added as another item 

to the CL scale.  

 

 

2.2.2.3 Additional Perceptibility of City Logistics 

The remaining section completes the derivation of items that will be used in the following study. 

Therefore, existing CL attributes that have been found in CL literature but did not fit into the 

previous chapters are examined. As done before, the items are analysed by means of the criteria 

established in chapter 2.2.2. Since the following items are rotted within CL research, it is assumed 

that all match with the CL criterion. Consequently, emphasis is laid on the city-dependent criteria 

and the perception criteria. 

 

Visual Intrusion: Apart from the four often cited negative externalities outlined above, a smaller 

group of scholars and practitioners mention visual intrusion as a disturbing factor for citizens (Allen 

et al., 2007; Ballantyne et al., 2013). The fact that citizens complain about visual intrusion 

(Ballantyne et al., 2013) implies, that they can get annoyed by simply seeing freight vehicles in 

their city. Besides, Allen et al. (2007) categorize visual intrusion as a social impact of transports in 

urban areas, that do not affect economic or environmental aspects, but social lives. Since this 

intrusion is caused by the pure presence of road vehicles and citizens complain about it, it is argued 

that this impact factor is perceived by citizens. Furthermore the author of this thesis argues that 

visual intrusion is city-dependent. This statement is based on the fact that according to Muñuzuri et 

al. (2005) local authorities could regulate the access of transport vehicles within cities by means of 

time or spatial restrictions. Hence, visual intrusion should be part of the CL scale.  

 

Blocked roadways, parking spaces, pavements, cycle tracks and entrances: This section presents 

five similar CL items that have an impact on citizens participating in road traffic. More specifically, 

they occur mainly during supporting activities, executed by private delivery companies like loading 

or unloading. Different scholars outline limited or unauthorised use of loading and unloading spaces 

for transport vehicles within urban areas (Crainic et al., 2004; Quak, 2011; Stathopoulos et al., 

2012). This in turn leads to delivery vehicles that double park, thus park on the roadways. Apart 

from resulting congestions as outlined above (Quak, 2011), other road users have to bypass the 
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parked vehicle. Besides, delivery vehicles also park on parking spaces that are provided for private 

passengers. This leads to complains by citizens, that are unable to find parking bays (Ballantyne et 

al., 2013). Furthermore, the fact that delivery vehicles park on pavements, cycle tracks and 

entrances and thereby disturb and impact other road users is not only mentioned in scientific 

research, but also often discussed in daily newspapers (Ballantyne et al., 2013; Becker, 2018; 

Riebsamen, 2015; Schulze, 2018; Stathopoulos et al., 2012). Since this unauthorised parking is inter 

alia caused by cities not providing enough loading bays (Ballantyne et al., 2013) and leads to the 

fact that citizens complain about it, these five items can be perceived by citizens and are city-

dependent. Consequently, they complement the list of CL items.  

 

To conclude, by means of the outlined literature review a total amount of 14 items were derived 

from existing research.  

 

2.2.3 City Logistics and Nature & Recreation  

When taking existing research on citizen satisfaction into consideration, natural and recreational 

attributes of the city are among those with the greatest impact on satisfaction (Florida, 2008; Zenker 

et al., 2013). Moreover, when relating the deduced items to these natural and recreational attributes, 

coherences are assumed. Consequently, this section analyses the extent to which the items can be 

related to nature and recreation. For the analysis, the Nature & Recreation dimension of the CSI by 

Zenker et al. (2013) is taken into account. Since both, the CSI and this thesis focus on citizen 

satisfaction, this dimension seems to be most appropriate. The CSI dimension includes items like 

the provision of nature and green spaces, parks or outdoor activities, quality of the environment, 

cleanness and tranquillity of the city. To start with, the conjunction to negative externalities items is 

elucidated. Air pollution and noise for example, which are inter alia reinforced by congestion, have 

a negative impact on nature and its recreational effect (Crainic et al., 2004; Forkenbrock, 1999). 

This link between noise and green spaces has already been empirically proven by Gidlöf-

Gunnarsson and Öhrström (2007). In their study, scholars found a significant impact of green 

spaces on the perception of traffic noise. Although this study concludes that green spaces nearby 

diminishes the impact of noise and goes in another direction as the thesis at-hand strives for, it 

outlines an existing relation between noise and nature. Hence, it is assumed that negative 
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externalities caused by CL have an impact on the extent to which citizens are satisfied with natural 

attributes of the city, which in turn influences citizen satisfaction.  

 

A similar link can be found with items belonging to additional perceptibility of CL. The Oxford 

University Press defines nature as “all the plants, animals and things that exist in the universe that 

are not made by people” (Oxford University Press, 2005, p. 1016). Following that, delivery vehicles 

made by people can be considered as not belonging to what is defined as nature. Hence, any visual 

intrusion of freight transport in conjunction with green spaces might decrease the level of 

satisfaction with the green area and its recreational effect. Moreover, delivery vehicles parking on 

cycle tracks or on parking facilities provided for park visitors might further decrease satisfaction. 

As a result, it is assumed that Additional Perceptibility of City Logistics has an impact on the extent 

to which citizens are satisfied with nature, too.  

 

Lastly, although not that obvious as the previous research fields, PDSQ can be related to nature as 

well. Usually, customers who order online expect their parcel to be delivered as announced by the 

service provider. Presumed that no other agreement was made, they are constrained to wait (Hübner 

et al., 2016). However, if the delivery service does not arrive on time, the customer might not be at 

home when the parcel is delivered (Wanga, Zhangc, Liub, Shenc, & Lee, 2016). According to 

Statista (2018) the success rate in 2016 for delivering a parcel on the first attempt was between 92% 

and 96% for DHL, GLS, Hermes, DPD and UPS. In the same year about 3.2 billion parcels were 

delivered in Germany (Brandt, 2018). Consequently more than 250 million parcels could not be 

delivered on the first attempt. For those unsuccessful deliveries it is either tried to deliver it in a 

second attempt, or the customer has to pick it up at a parcel station (Hübner et al., 2016). Both 

options require additional kilometres by car or delivery vehicle respectively, which in turn increases 

environmental pollution. Besides, return options may have an impact on nature as well. As outlined 

above, unwanted deliveries have to be returned to a designated parcel station (Ofek et al., 2011), 

provided that they are not fetched by delivery companies. Thus, depending on the location of the 

parcel station, the parcel can be returned by foot, bike or by motorised transportation modes. 

Consequently, PDSQ might have an impact on nature as well. 

 

To sum up, it seems like CL does not only directly impact citizen satisfaction. The reasoning above 

outlines that CL might also influence citizens’ satisfaction with Nature & Recreation, which in turn 
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impacts citizen satisfaction. This two-tier relation is called mediation and implies that a predictor 

variable (CL) influences a dependent variable (citizen satisfaction) through an intervening variable 

(nature) (Hayes, 2013). Hence, this mediation is considered in the empirical investigation. 

 

2.3 Hypotheses 

Before formulating the hypotheses, the initial research question is recalled. As outlined in the 

introduction, the aim of the thesis is to answer the question whether CL has an impact on citizen 

satisfaction. As a first step it now has to be tested, whether the deduced items measure the same 

construct and can be grouped. Since they are grounded within three different research fields, it is 

assumed, that three factors will emerge. Consequently, it is hypothesized as follows:  

H1a: Lead time, punctuality, physical condition of goods and return options form one factor. 

H1b: Traffic congestion, noise pollution, air pollution and accidents caused by urban freight  

transport form one factor. 

H1c: General visual intrusion, blocked roadways, parking spaces, pavements, cycle tracks and  

entrances caused by urban freight transport form one factor. 

 

Next, the review above outlines numerous connections between PDSQ and CL. Moreover within 

the PDSQ research, the positive impact of service quality on customer satisfaction is proven 

(Stewart, 1965). Besides, the deeper investigation into the different service aspects revealed that the 

delivered quality can be to some extent city-dependent. Therefore it is assumed that better PDSQ 

has a positive impact on citizen satisfaction. On top of that, a supposed indirect impact of PDSQ on 

citizen satisfaction, which is mediated by Nature & Recreation, has been outlined in the previous 

chapter. Hence, it is hypothesized as follows: 

H2a: Better Physical Distribution Service Quality increases citizen satisfaction. 

H2b: The effect of Physical Distribution Service Quality on citizen satisfaction is partially  

mediated by Nature & Recreation, because better Physical Distribution Service Quality has  

a positive impact on citizens’ satisfaction with Nature & Recreation, which in turn has a  

positive impact on overall citizen satisfaction. 

 

Moving to the next research field, the literature review revealed that negative externalities like 

congestion or noise caused by road traffic have an impact on residential satisfaction and general 
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well-being, too (Kroesen et al., 2010; Novaco et al., 1991; Węziak-Białowolska, 2016). 

Furthermore, negative externalities are to a certain extent city-dependent (Forkenbrock, 1999) and 

inter alia caused by CL. Hence, it is believed that a lower level of negative externalities caused by 

CL increases citizen satisfaction. Moreover, for this factor, too, a mediation-effect is assumed. 

Following it is hypothesized that: 

H3a: Lower perception of Negative Externalities increases citizen satisfaction. 

H3b: The effect of Negative Externalities on citizen satisfaction is partially mediated by Nature &  

Recreation, because lower perception of Negative Externalities has a positive impact on  

citizens’ satisfaction with Nature & Recreation, which in turn has a positive impact on  

overall citizen satisfaction. 

 

Lastly, various researchers outline, that citizens complain about blocked parking spaces, roadways, 

pavements, cycle tracks, entrances or general visual intrusion caused by freight vehicles (Allen et 

al., 2007; Ballantyne et al., 2013; Becker, 2018; Stathopoulos et al., 2012). Based on these 

complains, which are to a certain extent city-dependent, it is believed that if these issues occur less, 

citizen satisfaction will increase. Moreover, as with the previous CL factors and outlined in the 

former chapter, a mediated impact through Nature & Recreation is assumed. Therefore, hypotheses 

are as follows: 

H4a: Lower perception of Additional Perceptibility of City Logistics increases citizen satisfaction. 

H4b: The effect of Additional Perceptibility of City Logistics on citizen satisfaction is partially  

mediated by Nature & Recreation, because lower perception of Additional Perceptibility of  

City Logistics has a positive impact on citizens’ satisfaction with Nature & Recreation,  

which in turn has a positive impact on overall citizen satisfaction. 

 

As previously mentioned, the present thesis is interested in analysing the impact of CL on 

satisfaction in urban areas without limiting the urban area to a certain number of citizens. 

Consequently, the aim is to collect data from citizens living in smaller and larger cities in Germany. 

As frequently outlined by researchers, urban freight transportation is positively correlated to urban 

population growth (Dablanc, 2007; Lyons, 2018; Ranieri et al., 2018). Since population size is 

lower in smaller cities compared to larger cities (Boyer et al., 2009), freight traffic density between 

the two groups differs. Therefore it is assumed that the impact of CL on citizen satisfaction and 

Nature & Recreation is different when comparing citizens of smaller cities with citizens of larger 
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cities. This concept of the combined effect of multiple variables on an outcome variable is called 

moderation or interaction effect in statistics (Field, 2013). Since the combined effect of the size of 

the city and CL items on citizen satisfaction might reveal further insights, it is considered in the 

following research process. Consequently, it is hypothesized: 

H5a: In case of respondents living in larger cities, the impact of Physical Distribution Service 

Quality on citizen satisfaction will be different compared to respondents living in smaller  

cities. The same applies for the indirect impact of Physical Distribution Service Quality on  

citizen satisfaction, that is mediated by Nature & Recreation. 

H5b: In case of respondents living in larger cities, the impact of perceived Negative  

Externalities on citizen satisfaction will be different compared to respondents living in  

smaller cities. The same applies for the indirect impact of Negative Externalities on  

citizen satisfaction, that is mediated by Nature & Recreation. 

H5c: In case of respondents living in larger cities, the impact of perceived Additional  

Perceptibility of City Logistics on citizen satisfaction will be different compared to  

respondents living in smaller cities. The same applies for the indirect impact of  

Additional Perceptibility of City Logistics on citizen satisfaction, that is mediated by  

Nature & Recreation. 

 

Arising from these hypotheses, the model in figure 6 will be tested in the next chapters. 

 

 

Figure 6: Modelling the Hypotheses 
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3. Empirical Research 

Having outlined the theoretical background as well as the hypotheses, the subsequent chapter 

presents how data is gathered in order to answer the research question. To start, the philosophical 

base of this thesis is determined. Next, the method is highlighted which is applied for data 

collection. Following, sampling strategy, procedure of data analysis, reliability and validity 

measures, ethical consideration and lastly, demographics of the collected data are outlined. 

 

3.1 Philosophy of Social Science 

The author of this thesis holds an objectivist ontological perspective on what can be considered as 

knowledge. This means, it is assumed that there is a pre-existing, permanent framework or reality 

that is independent of social actors (Bernstein, 1983; Bryman, 2012). Thereby the aim of the 

objectivist researcher is to create knowledge by identifying this framework in order to predict 

human actions and behaviour (Bernstein, 1983). This thesis aims at contributing to this overall 

research goal, namely to uncover a further section of the external reality.  

 

Besides, the epistemological position of this thesis is positivist, which acknowledges that social 

phenomena can be explained in the same way as natural phenomena. Furthermore, it implies that 

the generated knowledge has to be free of the researcher’s values and biases (May, 2011). On top of 

that, principles of deductivism entail that research from a positivist background sets up with 

hypotheses that are generated from existing research output (reflected in chapter 2) and that these 

hypotheses are to be tested (Punch, 2014). The outcome, in turn, serves as a foundation for 

development of laws (reflected in the discussion in chapter 5). Thus, positivism can be seen as 

theory-driven, collecting data in order to estimate the thoroughness of theory. Moreover it aims to 

explain the cause-effect relation of human action, which implies that a certain cause has an effect on 

the way social actors behave (May, 2011). In this thesis the perception of CL can be considered as 

the cause, while the effect is the presumed impact on satisfaction.  

 

3.2 Method 

According to Bryman (2012) a deductive research structure implies a quantitative research strategy. 

This is mirrored in the following data collection and statistical data analysis processes (Bryman, 
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2012; Mujis, 2011; Punch, 2014). By means of a cross-sectional research design in combination 

with a self-completion questionnaire, numerical data is collected on a multitude of cases at a single 

point in time (Bryman, 2012; May, 2011; Mochmann, 2014). This method has also been applied by 

Merrilees et al. (2009) in their study on city attributes and their influence on city brand attitudes. 

Hence, it is perceived to be a suitable method for the present thesis. 

 

As part of the epistemological position and required by the chosen method, the literature review in 

the previous chapter serves as the foundation for the subsequent, primary data collection. Therefore 

the conduction of the literature review is outlined first, before attention is drawn on the primary data 

collection process.  

 

3.2.1 Secondary Data Collection – Literature Review 

The literature review was split into two parts; city marketing and CL. The aim of the literature 

review of city marketing was to gain a thorough understanding of fundamental concepts, existing 

theories and contributions. Besides, emphasis was laid on the objectives of city marketing related to 

citizens. Main search items included city marketing, city branding, stakeholders of the city, citizen 

satisfaction, place/city attributes and residential satisfaction.  

 

The objective of the literature review focusing on CL was to derive a scale, measuring how citizens 

perceive CL within their city. Since the first results of the literature review revealed, that no such 

scale exists so far, different items had to be deduced from literature. Developing such a scale 

requires an overarching understanding of the realm of CL. Therefore the first aim of the literature 

review was to gain an overview of the research field. Based on this overview, research streams were 

chosen and their eligibility to contribute to a CL scale was further analysed. Finally, items were 

derived. Search items used included city logistics, urban logistics, urban freight transport, last mile, 

physical distribution service quality and negative externalities. 

 

Both parts of the review were conducted by means of the database Business Source Complete and 

Google Scholar. In order to ensure a certain level of quality, the following conditions have been 

determined. For both field of interest, only peer reviewed articles have been considered. Besides, 

only articles that have been published in journals rated with an impact factor of 2 or greater were 
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taken into account. To examine the impact factor, the Academic Journal Guide 2018 of the 

Association of Business Schools was applied. Apart from the impact factor, an article was 

considered to be applicable if it was cited at least 100 times. This decision is motivated by the fact 

that various articles exist, which have been published in journals with an impact factor below 2, but 

appear in a multitude of researches and are therefore considered to be a valuable input. The amount 

of citation was derived by means of the search engine Google Scholar. Lastly, for seven articles an 

exception was made in regards to the impact factor and amount of citations. However, the journals’ 

impact factors of these articles only slightly missed the set threshold of 2. This was examined by the 

scientific networking site ResearchGate. Since the Academic Journal Guide does not include 

intermediate steps, but indicates the impact factor in integer, ResearchGate was chosen as it allows 

a closer examination how to categorize respective journals. 

 

3.2.2 Primary Data Collection – Self-Completion Questionnaire 

In order to collect primary data, a self-completion questionnaire is created. This kind of 

questionnaire belongs to the category of structured surveys and aims at collecting the same 

information about the same variables from a greater sample (Aldridge & Levine, 2001)
5
. Bethlehem 

(2009) describes a structured survey as a standardized and consistent way to collect new statistical 

information. Besides, not only the collection of data is standardized, but also the recording. This 

standardization implies that the questionnaire mainly includes closed questions which enable the 

researchers to record the answers numerically (Bryman, 2012). If data is not numerical during the 

collection, it can be converted into numerical data afterwards (Mujis, 2011). This standardization is 

in line with the positivist epistemological perspective of this thesis, as it circumvents the author’s 

subjective interference, by having data objectively pre-coded.  

 

The advantage of self-completion questionnaires is, that data collection is cheaper and faster 

compared to other survey forms with personal contact between interviewer and interviewee. 

Besides, especially if the survey is distributed online, participants can answer whenever it suits 

them best. At the downside it needs to be mentioned that researchers can neither prompt nor probe 

when conducting a self-completion questionnaire (Bryman, 2012). This in turn sets special 

requirements for the design of the questionnaire.  

                                                             
5
 Since questionnaires are sub-categories of surveys, for the remainder of this thesis, both terms are used 

interchangeably.  
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3.2.2.1 Structure of the Questionnaire  

The questionnaire is created by means of the survey programme Qualtrics. On the first page an 

introduction and outline of the survey is given in order to inform the participants about the rough 

purpose of the study. Besides, it is indicated that no prior knowledge is needed and information 

about the duration (approximately 6 minutes) to complete the survey is provided. This background 

information enables potential respondents to gain their own impression of the study and thereby 

decide independently, if they would like to participate. The logo of the university is inserted as well, 

since it is believed that a reference to the institutional background of the study contributes to greater 

credibility of the study, as it outlines the support of a known and recognized body. These measures 

belong to the overarching concept of informed consent and ensure ethical integrity (Aldridge & 

Levine, 2001; Bryman, 2012). Appendix II exhibits the questions from the questionnaire in original 

German wording as well as the corresponding phrasing in English. 

 

The first question in the survey is set up as a filter question. Since exclusively respondents with 

residence in Germany are the target sample, the filter question ensures that no unwanted 

respondents participate in the survey. Following, the questionnaire is divided into three parts. The 

first part investigates the independent variable and mediator of the construct and involves both, 

items related to CL as well as to Nature & Recreation. The second part collects data on the 

dependent variable citizen satisfaction. Lastly, the third section of the questionnaire gathers data on 

demographic characteristics of the participants. Before the respective questions are presented in 

detail, the underlying concept of perception, the composition of the questions and additional 

settings of the questionnaire are addressed 

 

As outlined in the theoretical part, satisfaction depends on the perception of city attributes 

(Kavaratzis & Ashworth, 2015). Thus, independent of the actual amount of freight vehicles or the 

level of noise, the way how the customer perceives the encounter, decides on how the message will 

impact their city brand (Holloway & Hubbard, 2001). Therefore the questions in the questionnaire 

asking for different CL attributes are all related to the perception of the citizens and not to the actual 

occurrence. On top of that, the first two parts of the survey only include closed questions that are to 

be answered by means of a 7-point Likert scale. A Likert-scale, also called multiple-item/ -indicator 

measure, allows studying respondents’ attitudes that are all concerned with a specific topic 

(Bryman, 2012). Initially, this kind of scale was developed by Likert (1932). While acknowledging 
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that a person possesses an infinite number of attitudes, he developed a scale that indicates the 

tendency of a person without having to define the actual attitude. Thereby, the more a person moves 

in one direction of the continuum, the stronger the attitude or opinion influences the reaction 

(Likert, 1932). Precondition for the application of a Likert-scale is, that items are queried in form of 

statements, not questions (Bryman, 2012). Following, the questions in the questionnaire are 

formulated as statements. Further, these scales recognize that particular issues do not only rely on 

one single item but on a multitude of items that are interrelated. This in turn bypasses the pitfall of 

classifying participants wrong due to misunderstanding (Bryman, 2012). Since, the CL dimensions 

under consideration contain multiple items, it is believed that the application of a Likert-scale seems 

to be appropriate. The original Likert-scale was a five-point scale. However, in the meantime 

different variations exists involving greater or smaller amounts of scale points (Węziak-

Białowolska, 2016; Zenker & Rütter, 2014). The study conducted by Lissitz and Green (1975) 

revealed, that the number of scale points is positively related to the reliability of a scale. Therefore 

and since the review of existing studies on citizen satisfaction above did not highlight recurring 

scales, the author of this thesis decides for a 7-point Likert scale. Such a scale was also applied by 

Merrilees et al. (2009). Although it is argued that scales with midpoints do not add value to a 

survey, it lowers participants’ evasion (Dolnicar, 2013). Hence, a 7-point Likert scale is assumed to 

be most appropriate for the present investigation. 

 

The statements belonging to the Likert scale are arranged vertically since it is argued that this is the 

most common form of arrangement. Thus, other arrangements can possibly lead to confusion 

(Bryman, 2012). The layout is kept simple and clear, with black font colour on white background. 

Besides, some words are highlighted in bold to support participant’s comprehension of the 

questions. In order to make sure that questions concerning the dependent variables are answered 

after the questions focusing on CL items, settings are made in the survey programme, that do not 

allow skipping questions and returning later. Further, the respondents were forced to answer the 

questions in terms of that they could not proceed without having completely answered all questions 

on the page. Although forcing an answer might lead to an answer that does not reflect the actual 

attitude, it is believed that the midpoint of the 7-point Likert-scale diminishes the downside of 

forcing an answer. Besides, the participants could end the survey whenever they want and are not 

forced to complete it.  
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Moreover, different settings were made that strive for motivating participants to participate and fill 

in the questionnaire until the end. Reason behind is that people in general are rather unwilling to 

participate in questionnaires. This can be explained by two reasons. First, there is a great amount of 

surveys that are conducted, which leads people becoming fatigue of participating. Second, people’s 

consumerism implies that they first estimate their benefits they gain when participating before they 

decide if it is worth to participate (Aldridge & Levine, 2001). Therefore, in the beginning the 

duration of the survey way outlined. Besides, only a few open-ended questions have been inserted 

in the demographic part, because respondents tend to be averse if they have to write a lot in self-

completion questionnaires (Bryman, 2012). On top of that a timeline is added to the questionnaire. 

This setting should prevent participants from terminating the questionnaire before answering the 

last question by presenting how far they have already reached. 

 

3.2.2.2 Designing the Questions 

The present section describes in detail how the questions and statements applied in the survey are 

developed and which sources are taken into consideration.  

 

CL items and mediator: To capture the perception of the three presumed CL factors, each related 

item is formulated as a statement. Thereby the questionnaire developed by Bienstock et al. (1997) is 

used as a guideline for the formulation. However, since their survey was applied within a business 

context, the wording was aligned to the present purpose. For example the statement “The time 

between placing and receiving an order is short” (Bienstock et al., 1997, p. 42) was rephrased to 

“the time between placing an online order and receiving the online order is short”. Following, the 

respondents are asked to indicate how strong they agree with the listed statements, ranging from 1 

(strongly disagree) to 7 (strongly agree). To have a clear and consistent structure, all statements 

were formulated in the same way so that strongly agree is associated with the presumed most 

beneficial perception, like short delivery time or low noise level caused by freight traffic. Besides, 

no negative statements were included in the first part of the survey, though, some researchers 

highlight that this could overcome acquiescence biases of respondents (Bryman, 2012; Dolnicar, 

2013). However, Bryman (2012) also mentions that respondents often answer negative worded 

questions the other way as they intended to do. For this reason a clear structure supporting 

comprehension is emphasized. 
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Statements related to items of negative externalities or additional perceptibility of CL include 

further amendments. To inform the respondent that the subsequent opinion which is asked for 

should be stated in relation to the city they live in as well as the perceived freight traffic, each 

statement contained the subordinated clauses in the city I live in and caused by delivery traffic/ 

vehicles. Furthermore an explanation was given for what is meant by delivery traffic, namely by 

delivery traffic, the delivery to retailers in the city and private households is meant, executed by 

private delivery companies (DHL, DPD, Hermes, UPS,…) and trucks. Trucks were added to avoid 

that participants only think of delivery vans, but also consider heavy goods vehicles. Lastly, the 

statement on air pollution is made more explicit by adding examples what air pollution includes, 

like dust, exhaust gases and smell. This addition has been taken over from the survey of the German 

Institute of Economic Research to report on the social situation in Germany 1999 (Deutsches 

Institut für Wirtschaftsforschung, 1999). In order to ask for the perception of Nature & Recreation, 

the items of the CSI developed by Zenker et al. (2013) are used. For simplicity, these items will be 

called Nature 1 – Nature 7.  

 

Dependent Variable: The dependent variable in the questionnaire focuses on citizen satisfaction. In 

order to measure it, the citizen satisfaction scale by Zenker et al. (2013) was applied. This scale 

includes three modified statements from a job satisfaction survey created by Fields (2002), as well 

as the Kunin-Face measure adopted from Kunin (1955). The second statement of the satisfaction 

scale is negatively worded. Since this satisfaction scale has already been used and shown to be a 

reliable measure scale, the negative wording is considered to enhance information quality. 

Nevertheless, to ensure that participants recognize the reverse phrasing, the negation is highlighted 

in bold. Reason, for taking these items to measure citizen satisfaction is that the Nature & 

Recreation scale was taken from the same article. Thereby, Zenker et al. (2013) already showed that 

both scales work together and can be combined within an empirical investigation. 

 

Apart from the Kunin-Faces scale, all other items of the citizen satisfaction scale are asked for by 

means of the overall question how strong do you agree with the following statements?. Again, the 

7-point Likert scale is provided to indicate the respondents’ tendencies, ranging from 1 (strongly 

disagree) to 7 (strongly agree). The Kunin-Faces scale, in contrast, is investigated by the question 

all together, how satisfied are you with the city you live in? (Zenker et al., 2013).  
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Demographic Characteristics: The survey concluded with some questions on the demographic traits 

of the participant. Next to age and gender, current job occupation and highest attained education 

level are asked for. In order to consider the domicile of the respondents, participants could indicate 

the city they live in as well as their post code. To indicate the city size measured by the number of 

citizens, four groups were formed: <5.000 citizens, 5.000 - <20.000 citizens, 20.000 - <100.000 

citizens and ≥100.000 citizens (Bundesinstitut für Bau-, Stadt- und Raumforschung, 2015). 

 

Having established the questionnaire, pre-tests were conducted to test functionality and 

comprehensibility of the questions. After completion of the questionnaire, the testers were asked to 

give feedback and to repeat how they understood each question. This procedure is recommended by 

Dolnicar (2013) in order to develop good survey questions. The testers were chosen from the social 

network of the author, while ensuring that no prior conversation about the survey took place. 

Furthermore the testers were asked not to complete the questionnaire in the subsequent data 

collection process. 

 

3.3 Sampling 

In the following, the chosen population from which data is collected is presented. On top of that, the 

technical procedure of distributing the questionnaire and the sampling strategies are outlined.  

 

3.3.1 The Population 

The population from which the sample is selected includes the entireness of the German population. 

This decision is made because it is believed, that narrowing down the population to a certain city 

would lead to difficulties in achieving a critical sample size within the given time period. According 

to Gorsuch (1983) when conducting a factor analysis, a minimum of five participants per variable is 

required. Besides, independent of the amount of variables, there should be at least 100 participants. 

Moreover, Comrey and Lee (1992) suggest a sample size of 300 as a rule of thumb for factor 

analysis. In this context Bryman (2012) can be mentioned, who points out that when analysing the 

sample size it is not about the relative, but about the absolute size of the sample. He argues that 

independent of the size of the population the sample is selected from, two probability samples with 

equal sizes have the same validity. This in turn means, that the large size of the chosen population 
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in this thesis does not require a greater sample size compared to if the population would only 

include citizen from one German city. However, the greater the sample size, the more likely it is, 

that the confidence interval narrows, hence, the sample is more precise. Nevertheless, this is not 

guaranteed by a larger sample size (Bryman, 2012). Based on the suggestions above, the threshold 

was set to achieve a sample size of approximately 300. 

 

3.3.2 Survey Distribution 

The survey is distributed online by means of a reusable anonymous link, which implies that one and 

the same link is sent to all participants. This decision is critical for the sampling strategies outlined 

below. As the link is reusable, an additional setting is made aiming to prevent interviewees from 

taking the survey several times. The setting places a cookie on the browser of the participant when 

the answers are submitted. Although this protection can be bypassed by opening the survey link 

with another browser or by deleting cookies from the browser (Qualtrics, 2019), it is assumed that 

no participant takes the survey several times, as no financial or similar incentives are provided. The 

distribution and data collection process took place after the pre-tests of the survey, in the period 

between 27
th
 January 2019 and 14

th
 February 2019. The data collection process was terminated 

when the amount of incoming answers tailed off and the set threshold of approximately 300 valid 

answers was reached.  

 

3.3.3 Sampling Approaches 

The aim of the sampling procedure is to generate a representative sample in order to increase 

external validity, thus, to generalize findings to the chosen population (Bethlehem, 2009). Such a 

representative sample can be achieved by means of a simple random or systematic sampling 

process. According to Bryman (2012) these probability sample strategies require that the population 

in target can be reached by the researcher. Due to the chosen population it is evident that the author 

of this thesis cannot reach out for the whole German population. Another approach is the multi-

stage cluster sampling approach. Thereby the population is grouped in different units or clusters. 

These clusters can be further grouped in clusters until a manageable amount of units has been 

achieved. However, apart from the geographical dispersion it cannot be ensured, that the sample 
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will be representative (Bryman, 2012). On top of that, the different population clusters still have to 

be contacted or reached by the researcher.  

 

Considering cost and time constraints, the author of this thesis applied three different sampling 

approaches. First of all, snowball sampling was used. This approach implies that the author got in 

touch with an initial group of people belonging to the chosen population (Bryman, 2012). These 

people were asked to complete the questionnaire and further distribute the survey link to their social 

network, belonging to the chosen population. Thereby the participants were mainly contacted 

through the instant-messaging service WhatsApp. Although snowball sampling belongs to non-

probability sampling strategies and is unlikely to achieve a representative sample (Bryman, 2012), 

this approach has been chosen since it is efficient and less time consuming. Nevertheless it needs to 

be kept in mind that snowball sampling leads to biases in terms of participants exhibiting similar 

characteristics which do not represent the entire German population, for example when considering 

location of residence or age. 

 

For the second sampling strategy, posts in numerous Facebook groups spread across Germany were 

published. The post contained almost the same information as the introduction page in the survey in 

order to enable potential participants to get an overview of the request and thereby allowing them to 

decide if they would like to participate. For this sampling strategy, the basic principle of the multi-

stage cluster sampling was taken as a guideline when selecting the Facebook groups. The groups are 

called notice board Berlin, notice board Kiel and alike and serve the purpose of connecting 

different people living in the respective area, who want to sell or buy products and services or seek 

advice on different topics. Compared to housing exchange or student groups, these Facebook 

groups seemed to be most suitable, since they comprise more diverse groups of people. Apart from 

additional answers, it was believed that respondents from this platform can especially balance the 

expected geographical bias triggered by the snowball sampling approach outlined above. 

 

Since both sampling strategies did not achieve the expected amount of participants, it was decided 

to spread the survey on the platform of the online research community Survey Circle. This online 

community is based on the principle that different people who currently conduct a survey meet and 

help each other. After a survey has been answered, one receives a code which can be used to 

redeem credits. These scores in turn make the own survey more valuable to other participants, since 
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they will gain higher scores when completing the survey. By becoming a member of this 

community 100 additional answers were collected, which is the maximum amount of answers that 

can be achieved through Survey Circle (Survey Circle, 2019). Apart from the additional answers, it 

is again believed that the geographical distribution of the answers will be more equally spread 

across Germany, compared to the snowball sampling strategy. Nevertheless it is acknowledged that 

this course of action only targets respondents who are conducting surveys and doing research. This 

in turn, does not reflect the average German population either and does not equate a probability 

sample. On top of that it has to be considered that some participants may only click through the 

survey in order to get the scores, which leads to a decrease in data quality.  

 

To conclude, all three strategies were conducted by means of the reusable link generated by the 

survey programme Qualtrics. Although no probability sampling approach was applied, the 

combination of the three approaches is believed to support the achievement of a satisfying 

demographic split.  

 

3.4 Procedure of Data Analysis 

For the analysis of the survey data, statistical analysis software is applied. Although this software is 

a powerful tool, it is only means to an end (Aldridge & Levine, 2001). Following, only by 

interpreting and further processing the outcome of the software, one can draw conclusions and 

evaluate what has been hypothesized. In order to answer the first set of hypotheses an exploratory 

factor analysis (EFA) is conducted using the IBM software SPSS. This EFA considers all CL items 

deduced in the theoretical part above, as well as the items from the Nature & Recreation scale. 

Afterwards, the outcome is applied to establish a structural equation modelling (SEM). This 

modelling allows the evaluation of the second and third group of hypotheses that are concerned 

with the direct and mediated impact of CL on citizen satisfaction. For this step, the additional 

module SPSS AMOS is used. Finally, the moderator size of the city and its interaction effect is 

tested and analysed. By means of this last step, which is conducted by the SPSS macro PROCESS 

written by Hayes (2019), it is aimed to evaluate the remaining hypotheses.  

 

Before starting data analysis, all answers are reviewed. Thereby incomplete answers are removed 

from the data sheet, since the SEM can only be estimated when there is no missing data 
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(Rakotoasimbola & Blili, 2019). Besides, special attention is drawn on the question asking for the 

hometown of the respondents. Since numerous respondents stated the same city, the answers were 

aligned to ensure a uniform spelling. Next, answers given to the second statements of citizen 

satisfaction are recoded due to the negated statement. To further enhance data quality, only 

responses that were completed within a period longer than 4 minutes are taken into consideration. 

This decision is made due to the outlined data quality issues when using Survey Circle. As 

presented above, the average duration of completing the questionnaire is about 6 minutes. However, 

if participants skip the introduction page and read the questions only by the words highlighted in 

bold, it is possible to complete the survey in a shorter time period. Nevertheless, it is doubtful that 

participants completing the survey within a time period shorter than 4 minutes read and answered 

the questions conscientiously. Lastly, during data analysis, different quality measures that assess the 

model fit of the SEM are taken into account. 

 

3.5 Reliability and Validity 

Reliability and validity criteria are the most popular quality measures in quantitative research 

strategies. Whereas the former criteria is concerned with whether a certain measure or instrument 

will lead to the same results when applied in the same context by other researchers, the latter criteria 

evaluates to what extent the measures are truly measuring the target object (Field, 2013).  

 

In order to ensure internal reliability of the findings, Cronbach’s Alpha will be calculated. The 

result indicates whether the factor is consistent and respective items are coherent. Thereby, a good 

alpha coefficient is considered as α ≥ 0.8 (Field, 2013). Besides, due to the chosen method and 

related procedure of data analysis, the thesis will not suffer from an inter-observer inconsistency. As 

mentioned in the previous chapter, statistically measures are applied to derive the results. Hence, no 

subjective judgement is required, which can jeopardize reliability (Bryman, 2012).  

 

Within the concept of validity different types of validity can be distinguished. Measurement or 

construct validity for example focuses on the question whether the scale truly measures the concept. 

In the theoretical part of this thesis, criteria were outlined guiding the selection of appropriate items 

(Bryman, 2012). On top of that, pre-tests were conducted allowing the author to get insight how 

testers understand the questions and make according adjustments. Hence, it is believed that the 
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chosen items truly measure CL. However, common downside of closed question surveys is that 

“they are driven by the concern of the researcher rather than the respondent” (Aldridge & Levine, 

2001, p. 13). Following, it is possible that the construct measures something which does not 

actually exist, but by presenting the issue to people they start reflecting on it.  

 

Next, internal validity is related to the underlying causality of constructs. More detailed, it assesses 

whether the causality is true and the independent variables of the model actually influence the 

dependent variable (Bryman, 2012). For the thesis at-hand, causality was derived from existing 

research by reviewing a multitude of studies that all end up with a similar direction of causality. 

Nevertheless, it is acknowledged that other unknown independent variables exist impacting the 

dependent variable as well. When analysing the moderator impact those covariates that are known 

are controlled for. In order to end up with higher internal validity an experimental design with a 

control group would be more suitable (Aldridge & Levine, 2001; Bryman, 2012), though not 

appropriate for the present research frame.  

 

Lastly, external validity is of concern in this thesis. This notion evaluates the extent to which 

findings can be generalized. As mentioned above, to generalize findings, the sample has to be 

representative (Bryman, 2012). This in turn requires a probability sampling approach, though its 

realisation in this thesis is not feasible due to time and cost constraints. Nevertheless, by combining 

three different sampling strategies, it is strived for achieving an approximate representative sample. 

 

3.6 Ethical Consideration 

Ethical considerations in research projects focus on the question of what are the right courses of 

action to be taken and what can be considered as good and virtuous (Punch, 2014). According to 

Aldridge and Levine (2001) the centre of research ethics is to show respect to all participants on the 

research project. Paying respect can be divided into different sections. For example, participants 

need to be informed about the research purpose and the consequence of their participation as open 

as possible (Bryman, 2012; Punch, 2014). As described above, the survey contained an introductory 

letter presenting the necessary facts about the purpose and allowing the respondents to decide 

freely, if they want to participate. Besides, no hidden agenda exists that is hold back and 

participants could end the survey at any point in time. This in turn leads to a complete deletion of 
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the data that has been collected so far. Next, treating collected data confidentially or even 

anonymously is another way to show respect (Bryman, 2012; Punch, 2014). Since no personal data 

like names or addresses have been collected and a reusable anonymous link was used, it can be 

stated that there is no way to identify participants. Besides, collected data only serves the purpose of 

this thesis and will be deleted afterwards. Following, it can be concluded that the course of action 

taken in this thesis is ethical justifiable.  

 

3.7 Demographics 

Before presenting the statistical results, the characteristics of the sample are presented. A tabular 

overview of the following sample description is provided in the end of this section in table 3. In 

total, 411 answers are recorded from which valid responses are isolated according to the data 

quality check presented above. The remaining sample consists of 294 participants with a gender 

split of 57.5% females to 42.5% males. Looking at the average German population with 50.7% of 

female citizens (Destatis, 2019b), it can be stated, that although there is a slightly shift in the 

distribution, the sample is similar to the chosen population, in terms of gender split.  

 

The age distribution of the respondents ranges from 16 to 83 years, with about 60% being located in 

the range between 21 and 30 years. The age range from 31-40 years contains 6.8% of the total 

amount of respondents. Approximately one quarter of the participants can be located within the 

range between 41-60 years. Besides, the amount of participants that are 20 years old or younger 

(4.4%) is almost equal to the amount of respondents who are older than 60 years (3.7%). This 

distribution leads to a mean age of 33.2. Comparing this number with the average age of the 

German population of 44.4 years in 2017 (Destatis, 2019b), it can be stated that the mean age of the 

sample is 11 years below the actual average. On top of that, 20% of the German population is 65 

years old or older (Destatis, 2019b). Again, the sample differs from this distribution, since only 

3,7% of the participants are older than 60 years. This age discrepancy is believed to be triggered by 

the sampling strategies applied. First of all, snowball sampling lead to the fact that the survey was 

distributed among the social network of the author, who can also be located within the age range of 

21 and 30 years. On top of that, by distributing the survey on the Survey Circle platform, mainly 

students were reached. Besides all distribution strategies were executed electronically by means of 

the internet. Although half of the German population aged 65 and older is using the internet on a 
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regular base, their online activities mainly involve booking journeys and writing emails (Destatis, 

2019a). Therefore, considering the chosen distribution channels, it is not surprising that the sample 

only contains a small number of older people. Thus, it has to be kept in mind that the age 

distribution is not reflecting the German population. 

 

Analysing the occupation of the respondents, it can be stated that 44.2% are working as an 

employee and 42.9% are currently engaged in a school or higher education programme. The 

remaining participants are either self-employed (6.5%), housewives/ house husbands (0.7%), retired 

(2.4%) or otherwise occupied (3.4%). Furthermore, it is to be noted that none of the respondents is 

currently unemployed. Considering the age distribution above, explanation for the occupation 

dispersion can be found. Since the majority of the respondents are placed within the age range of 21 

to 30, it seems consistent that most of the respondents are either within an education programme or 

already working in an employment relationship. Besides, the low percentage of retired persons is 

also in line with the outlined discrepancy of the age cohort of 65 and older.  

 

Turning to the level of education it is derived that every respondent has achieved some kind of 

educational qualification. The biggest group can be found in the category A level (38.5%), followed 

by undergraduates (31.6%), secondary modern school degree (15.0%) and graduates (14.6%). 

Lastly, only one PhD graduate is among the respondents. Again, the average age of the respondents 

serves as an explanation for the dispersion of the educational level. The majority of the respondents 

is in their twenties. Thus it can be assumed that they passed their first educational degree and are 

now enrolled in a higher education programme.  

 

Next, the geographic distribution of the respondents is considered. Figure 7 outlines that almost two 

thirds of the respondents live in the Southern part of Germany. Comparing this figure with the 

actual geographic dispersion, it is twice as high. In contrast, the remaining three regions all run 

short in participants, compared to the actual distribution (Destatis, 2018a). This result can be traced 

back to the snowball sampling approach. Although other sampling approaches were applied as well, 

it turns out that the chosen alternatives cannot fully compensate for it.  
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        Note: adopted from Destatis (2018a) 

Figure 7: Geographical Dispersion of Survey Participants 

 

Lastly, the size of the city where participants live is taken into consideration. Figure 8 below reveals 

that the split of the sample is very similar to the actual distribution of the population. The only 

outlier is found in the category containing cities with 100.000 and more citizens. Whereas 31,9% of 

the German population lives in these cities (Statista, 2019), 40,1% of the respondents indicate this 

category as the size of the city where they live in. A possible explanation might be that some 

respondents did not want to specify the city they live in, especially if it is a small village. Therefore 

they probably chose to indicate the nearest bigger town, instead of their hometown. Although this 

would jeopardize the findings, especially in respect to hypotheses 5, there is no way to prove these 

assumptions and thereby eliminate these answers. Nevertheless, in general it is believed that the 

outlined distribution more or less reflects the true distribution of the German population across 

different city sizes. 
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            Note: adopted from Statista (2019) 

Figure 8: Classification of Survey Participants According to the Size of the City 

 

To sum up it has to be stated that the sample does not represent the German population, inter alia 

because of the geographic dispersion and the mean age of the respondents.  

 

Table 3: Demographics 

Gender N % 

Male 125 42.5 

Female 169 57.5 

 

Age N %   

≤ 20 13 4.4   

21-30 179 60.9   

31-40 20 6.8   

41-50 35 11.9   

51-60 36 12.3   

> 60 11 3.7   

 Minimum Maximum Mean 

 16 83 33,2 

 

Job N % 

employee 130 44.2 

pupil/ student/ trainee 126 42.9 

self-employed 19 6.5 

unemployed - - 

housewives/ house husband 2 0.7 

retired 7 2.4 

others 10 3.4 
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Education N % 

no qualification - - 

secondary modern school 44 15.0 

A level (Abitur) 113 38.5 

undergraduate 93 31.6 

graduate 43 14.6 

PhD 1 0.3 

 

Geographic Distribution N % 

North 
Hamburg 

Niedersachsen 

Schleswig-Holstein 
Bremen 

Mecklenburg-Vorpommern 

41 
17 

22 

2 
- 

- 

13.9 
5.8 

7.5 

0.7 
- 

- 

South 

Baden-Württemberg 
Bayern 

187 

140 
47 

63.6 

47.6 
16.0 

East 
Berlin 

Sachsen 

Thüringen 
Brandenburg 

Sachsen-Anhalt 

12 
5 

6 

1 
- 

- 

4.1 
1.7 

2.0 

0.3 
- 

- 

West 

Hessen 

Nordrhein-Westfalen 
Rheinland-Pfalz 

Saarland 

54 

11 

33 
10 

- 

18.4 

3.7 

11.2 
3.4 

- 

 

Size of the City N % 

< 5.000 citizens 31 10.5 

5.000 - < 20.000 citizens 75 25.5 

20.000 - < 100.000 citizens 70 23.8 

≥ 100.000 citizens  118 40.1 
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4. Results 

Having presented the demographic characteristics of the respondents, statistical results of the 

collected data are outlined next. Therefore, the present chapter first addresses how data is analysed 

as well as its corresponding results. The second part relates these findings to what has been 

hypothesized.  

 

4.1 Data Analysis 

As mentioned in the third chapter, data is analysed in three steps. A SEM is established by means of 

a prior conducted EFA. Afterwards, the impact of the moderator size of the city is analysed. 

 

4.1.1 Exploratory Factor Analysis 

In order to analyse the impact of CL on citizen satisfaction, a scale that measures the perception of 

CL has to be established. As CL is a latent variable and cannot be measured directly (Field, 2013), 

different items were deduced from existing research, that are believed to reflect various aspects of 

CL. In order to test whether these items can be considered as one factor, an EFA is conducted. 

Apart from outlining how different items form a factor, EFA also enables reduction of the initial set 

of items by detecting collinear ones (Field, 2013). Besides, items belonging to the Nature & 

Recreation scale by Zenker et al. (2013) are also included in the EFA. Reason behind that is the 

presumed relation between CL and nature. Therefore the author of this thesis wants to ensure that 

Nature & Recreation remains one factor and will not be merged with CL items. 

 

As a pre-test, a Spearman-Rho correlation matrix is created to analyse the bivariate correlation 

coefficients among all CL items as well as the ones from the Nature & Recreation scale. Since the 

Likert scales applied in the questionnaire produce ordinal variables, a Spearman’s test that is based 

on ranked data is the most suitable test (Bryman, 2012). Appendix III outlines the various 

coefficients and indicates that no variables are perfectly positively (rs = 1) or perfectly negatively (rs 

= -1) correlated (Field, 2013). The greatest coefficient accounts for rs = 0.837, p < 0.01. Therefore 

no items are excluded or merged for the subsequent analysis. Besides, Bartlett’s test of Sphericity 

shows to be statistically significance (p < 0.001), which indicates that „the correlations between 

variables are (overall) significantly different from zero” (Field, 2013, p. 806).  
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Following, a principle component analysis with varimax-rotation is conducted to get an appropriate 

amount of factors and assign items accordingly. The Kaiser-Meyer-Olkin (KMO) measure of 

sampling adequacy shows a value of 0.868, which indicates that the sampling adequacy is on a 

meritorious level, according to Kaiser (1974). Moreover, the KMO values for the individual items 

are found to be ≥ 0.639. This lies above the threshold of 0.5 and indicates that no item has to be 

excluded (Field, 2013). To decide for the amount of factors or in other words, for the extraction, 

both methods, the Kaiser criterion and the scree plot are applied. The Kaiser criterion suggests 

keeping all factors with an eigenvalue greater 1 (Kaiser, 1960). By using the scree plot after Cattell 

(1966) a graph is created with the eigenvalue on the y-axis and the factor to which the eigenvalue is 

dedicated on the x-axis. The graph will exhibit some factors with high eigenvalue and others with 

lower eigenvalue. At the point where the graph’s slope becomes less steep, an angle can be detected 

(Field, 2013). According to Cattell (1966) all factors that are located on the left side of the angle are 

to be retained. The execution of both analysis lead to the same result, namely, in total four factors 

are to be kept.  

 

Table 4 presents the results of the principle component analysis with varimax rotation. The CL 

factors are labelled according to the research field from which the items have been deduced from. 

The first factor is named Physical Distribution Service Quality (PDSQ), the second factor is called 

Negative Externalities (NegEx) and the third factor is labelled Additional Perceptibility of City 

Logistics (AddPer). Since the scale developed by Zenker et al. (2013) to measure Nature & 

Recreation shows to be valid for this thesis, the name Nature & Recreation (nature) is kept. To 

decide whether all factor loadings are satisfying, Stevens (2009) is considered. He outlines that the 

significance of a factor loading depends on the sample size. Accordingly, for a sample comprising 

250 subjects, factor loadings should exceed 0.326. A sample size of 300 requires factor loadings 

above 0.298, in order to declare it statistically significant. Following, it can be stated that all factor 

loadings in table 4 are satisfying and no item has to be excluded.  
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Table 4: Principle Component Analysis with Varimax Rotation 

Items Factors with factor loadings 
  PDSQ        NegEx        AddPer         Nature 

Lead Time 

Punctuality 
Physical Condition 

Return 

0.73 

0.82 

0.73 
0.51 

Noise 

Congestion 

Air Pollution 
Accident 

                   0.75 

                   0.82 

                   0.80 
                   0.77 

Parking Spaces 

Avoiding 

Cycle Track 
Pavement 

Entrance 

Visual Intrusion 

                                       0.71 

                                       0.78 

                                       0.84 
                                       0.90 

                                       0.82 

                                       0.56 

Nature1 

Nature2 

Nature3 
Nature4 

Nature5 

Nature6 
Nature7 

                                                           0.82 

                                                           0.73 

                                                           0.84 
                                                           0.82 

                                                           0.77 

                                                           0.67 
                                                           0.58 

 

As a next step, internal reliability is tested by calculating Cronbach’s Alpha for each factor. As 

outlined above, the threshold of an acceptable Cronbach’s Alpha is α ≥ 0.8 (Bryman, 2012). Table 5 

outlines the various coefficients for each factor, as well as for the dependent variable citizen 

satisfaction. Although Zenker et al. (2013) already confirm the internal reliability of the citizen 

satisfaction and Nature & Recreation scale, the test is repeated for this thesis to ensure, that the 

internal reliability of the scale is also given in the present context with a different sample. When 

testing the internal reliability of the factor PDSQ with the four items outlined above, alpha 

coefficient is 0.653. Since this coefficient is not satisfactory, it is decided to exclude the return item. 

Consequently, Cronbach’s Alpha of the three remaining PDSQ items accounts for a coefficient of 

0.722. Even though this value is still below the set threshold of 0.8, it is considered to be acceptable 

for the further course of action. This argumentation is grounded on the fact, that the equation to 

calculate Cronbach’s Alpha contains the number of items of the scale in the dividend. Following, 

Cronbach’s Alpha also depends on the amount of items that the scale includes. Thereby under the 

condition that the other components of the equation (consisting of item variances and covariances) 

are independent of the amount of items, a higher amount of items improves alpha (Field, 2013). 

Since the PDSQ factor, after the exclusion of return, only exhibits three items, a Cronbach’s α = 
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0.722 is considered to be acceptable, although not good. Cronbach’s Alpha for the remaining 

factors all exceeded the threshold of α ≥ 0.8. 

 

Table 5: Cronbach’s Alpha 

  PDSQ NegEx AddPer Nature Satisfaction 

Cronbach's Alpha 0.722 0.864 0.893 0.867 0.91 

 

To finalise the EFA, a Spearman rho correlation matrix is established to analyse the correlations 

among factors. This serves as a last verification that the extracted factors are different from each 

other and are neither perfectly negatively nor perfectly positively correlated (Field, 2013). Table 6 

outlines the correlation between the factors. Hence, it can be concluded that all extracted factors 

have their reason for separate existence. 

 

Table 6: Spearman Rho Correlation Matrix with all Factors 

  PDSQ NegEx AddPer Nature Satisfaction 

PDSQ 

NegEx 

AddPer 

Nature 

Satisfaction 

- 

  

  

  
  

0.109
+
  

- 

  

  
  

0.167** 

0.572** 

- 

  
  

0.180** 

0.251** 

0.214** 

- 
  

0,1
+ 

-0.017 

-0.067 

0.396** 
- 

Note: +    p < 0.1 

 ** p < 0.01 

 

4.1.2 Structural Equation Modelling 

Having allocated the items to statistical verified factors, the following section outlines the SEM, 

which is established using the factors of the EFA. To create this SEM, the IBM software SPSS 

AMOS version 25.0.0 is used. The programme is chosen because it estimates the parameters by 

means of maximum likelihood parameter estimation. As opposed to ordinary least squares 

regressions, SEM programmes based on maximum likelihood allow the estimation of models that 

combine latent and observed variables (Field, 2013). The SEM is visualized in figure 9. It exhibits 

three independent variables (CL factors), one dependent variable (citizen satisfaction) and one 

mediator (Nature & Recreation). The observed variables are represented by circles; the latent 

variables are represented by rectangles. Moreover, standardized regression weights between 

variables that are statistically significant at the significance level of 95% or above, are visualized by 

continuous regression arrows. In contrast, standardized regression weights between variables that 



61 
 

do not achieve a significance level of 95% are presented by dotted arrows. The same scheme 

applies for the presented correlations.  

 

 

Figure 9: Structural Equation Model 

 

Although not visualized in the SEM, two correlations between measurement errors are permitted. 

For their selection the modification indices presented in the AMOS output are considered. It offers 

an opportunity to improve the model by getting insight into which variables have an underlying 

correlation that might be worth to consider (Arbuckle, 2005). The greatest modification index 

(35.842) implies a correlation between the measurement error of the items Nature 5 and Nature 6. 

Since these items belong to the same scale, their correlation does not seem unreasonable. Following 

the correlation is permitted. The second greatest modification index (30.544) is found to be between 

the measurement error of the items blocked pavements and blocked cycle tracks. Again, both items 

seem to be similar and therefore, correlation is permitted. 

 

By means of the Amos output, table 7 is established, presenting the unstandardized and 

standardized regression weights of the SEM above. Thus, there is no significant impact of PDSQ on 

Nature & Recreation (β = 0.13, p = 0.060), nor on citizen satisfaction (β = 0.003, p = 0.965). 

Besides, NegEx has a positive impact on Nature & Recreation (β = 0.23, p = 0.012), but no 

significant impact on citizen satisfaction (β = -0.05, p = 0.558). Next, AddPer has no significant 
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impact on Nature & Recreation (β = 0.04, p = 0.658), but a negative significant impact on citizen 

satisfaction (β = -0.17, p = 0.050). Lastly, Nature & Recreation has a positive significant impact on 

citizen satisfaction (β = 0.46, p < 0.001). On top of that it is noted that regression weights between 

items and factors from the EFA are all significant at p < 0.001. Following it can be stated that the 

outcome of the EFA has been confirmed by the confirmatory factor analysis (CFA). 

 

Table 7: Standardized and Unstandardized Regression Weights 

dependent variable predictor 
unstandardized  

regression weights 
standardized  

regression weights 
    B S.E. β p 

Nature & Recreation 

  
  

PDSQ 

NegEx 

AddPer 

0.15 

0.20 

0.04 

0.08 

0.08 

0.08 

0.13 

0.23 

0.04 

0.060 

0.012 

0.658 

Citizen Satisfaction 
  

  

  

PDSQ 
NegEx 

AddPer 

Nature 

0.003 
-0.04 

-0.13 

0.42 

0.07 
0.07 

0.07 

0.06 

0.003 
-0.05 

-0.17 

0.46 

0.965 
0.558 

0.050 

0.000 
Notes:  B = unstandardized coefficient 

S.E. = Standard Error 
 β = standardized coefficient 
 p = p-value indicating the significance level 

 

Looking at the correlation, it can be said that there is a significant correlation between PDSQ and 

AddPer, r = 0.21, p = 0.004. Furthermore, NegEx is significantly related to AddPer, r = 0.65, p < 

0.001. Lastly, there is no significant correlation between NegEx and PDSQ, r = 0.13, p = 0.068. 

Besides, the correlation between the measurement errors of the item Nature 5 and Nature 6 is r = 

0.37, p < 0.001, correlation coefficient between the measurement errors of the items blocked 

pavements and blocked cycle tracks exhibits a coefficient of r = 0.51, p < 0.001. These correlations 

do also impact R², which indicates the variance that is explained by the model. If two predictors 

strongly correlate it is likely that both account for the same variance (Field, 2013). For the present 

model, the predictors explain 9.4% (R² = 0.094) of the variance of Nature & Recreation. Besides, 

20.8% (R² = 0.208) of the variances is explained for citizens’ satisfaction.  

 

Finally the following statements can be made about the model fit. The minimum sample 

discrepancy divided by the degrees of freedom (CMIN/DF) is 1.701. This indicates a good fit 

according to Byrne (1989), who states that CMIN/DF > 2 indicates an unacceptable model fit. Next, 

the comparative fit index (CFI) compares the baseline model with the model that is to be evaluated 

(Arbuckle, 2005). According to Hu and Bentler (1990), the CFI should be > 0.95. The SEM exhibits 
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a CFI of 0.957. Thus, it can be stated that the threshold is reached. The third index that is taken into 

consideration is the standardized root mean square residual (SRMR). For this index a value ≤ 0.08 

is deemed to be appropriate (Hu & Bentler, 1990; Schreiber, Stage, King, Nora, & Barlow, 2006). 

The Amos output reveals a SRMR of 0.055 and is therefore considered to be satisfying. Lastly, 

attention is paid to the root mean square error of approximation (RMSEA). This index provides 

information about how far the hypothesized model differs from a perfect model (Xia & Yang, 

2019). If the hypothesized model equals the perfect model, RMSEA is 0. Browne and Cudeck 

(1993) argue that RMSEA should be ≤ 0.05 to be acceptable. The present SEM exhibits a RMSEA 

of 0.049. Consequently it can be considered to be acceptable. To conclude, the model above can be 

assumed to be a well-fitting model.  

 

4.1.3 Moderation Analysis 

Having outlined the SEM which is based on the EFA, the last part of the analysis dives deeper into 

data. Therefore a moderation analysis is conducted in order to test whether the impact of the three 

CL factors on Nature & Recreation and citizen satisfaction is moderated by the size of the city 

where respondents live. This analysis is executed by means of the SPSS macro PROCESS written 

by Hayes (2019) version 3.3. Figure 10 visualises the models that are analysed. For each 

independent variable or predictor a moderation analysis is calculated by controlling for the other 

predictors that are presented as covariates (Hayes, 2013). Besides, the impact of the moderator is 

tested on the direct (c’) and on the indirect path (a), which is mediated by Nature & Recreation. 
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Figure 10: Moderation Analysis – Models 

 

Before doing the moderation analysis, data of the moderator is prepared. Therefore respondents are 

split into two groups. The first group comprises all respondents that live in cities with a number of 

citizens < 100.000 (smaller cities). The second group includes all respondents who live in cities 

with 100.000 citizens or more (larger cities). Since respondents were allocated to four different city 

sizes, the split was made at that point, leading to the most equal distribution. Following, the former 

group exhibits 176 respondents and is coded with 0, the latter group contains 118 respondents and is 

coded with 1.  

 

To estimate the indirect effect, Hayes (2013) recommend to make use of the bootstrap confidence 

interval instead of taking the Normal Theory Approach. He justifies this recommendation by the 

fact, that Normal Theory Approach requires a sampling distribution to be normal. However, “the 

conditional indirect effect is a product of normally distributed regression coefficients and thus its 

sampling distribution will not be normal” (Hayes, 2013, p. 350). Hence, bootstrap confidence 

intervals are used by means of 10.000 bootstrap samples. Besides, model 8 of the PROCESS macro 

is used which corresponds to the models outlined in figure 10. The resulting SPSS output is 

summarized in tables 8-12.  
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Model A exhibits PDSQ as the predictor and NegEx and AddPer as the covariates. The 

corresponding results are summarized in table 8. In the upper part, the results of the impact of the 

moderator on the mediated path is presented, in the lower part of the table, the direct impact of the 

moderator is presented. Moreover, the tables only present unstandardized regression weights, since 

PROCESS has no opportunity for calculating standardized ones (Field, 2013). For this model 

neither interaction effect is significant. The interaction effect of the indirect path reveals a 

significance level of p = .568; the interaction effect of the direct path reveals a significance level of 

p = .394. For the former path R² is found to be 0.097, p < 0.001, for the latter path R² is found to 

account for 0.214, p < 0.001. Since no moderation exists, no further investigations are required.  

 

Table 8: PROCESS Output – Model A 

Model A 

Outcome variable   B S.E. p 

Nature 
  
  
  
  
  

Constant 
PDSQ 
SizeofCity 
Int_1 
NegEx 
AddPer 

3.560 
.114 

-.600 
.080 
.136 
.080 

.476 

.080 

.807 

.141 

.054 

.057 

.000 

.154 

.458 

.568 

.012 

.187 

Citizen Satisfaction 
  
  
  
  

  
  

Constant 
PDSQ 
Nature  
SizeofCity 
Int_1 

NegEx 
AddPer 

4.450 
-.062 
.450 

-.407 
.110 

-.025 
-.123 

.473 

.072 

.054 

.734 

.128 

.050 

.052 

.000 

.394 

.000 

.580 

.394 

.615 

.019 

Notes:  B = unstandardized coefficient 
S.E. = Standard Error 
Int_1 = PDSQ x SizeofCity 

 

Next, model B is considered. According to table 9, the interaction effect of size of the city and 

NegEx on Nature & Recreation is not significant, p = 0.8. Besides, R² is found to be 0.096, p < 

0.001. However the interaction effect on the direct path on citizen satisfaction is significant, p = 

0.013. Consequently, it can be stated that the size of the city influences the impact of NegEx on 

citizen satisfaction. In this case R² is found to be 0.229, p < 0.001 and ΔR² accounts for 0.017, p = 

0.013. In order to define how the moderator influences the relation between NegEx and citizen 

satisfaction the conditional direct effects of the PROESS output are taken into account.  
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Table 9: PROCESS Output – Model B 

Model B 

Outcome variable   B S.E. p 

Nature 

  

  
  

  

  

Constant 

NegEx 

SizeofCity 
Int_1 

PDSQ 

AddPer 

3.460 

.134 

-.243 
.025 

.139 

.069 

.439 

.059 

.409 

.100 

.066 

.057 

.000 

.022 

.553 

.800 

.037 

.226 

Citizen Satisfaction 

  

  

  
  

  

  

Constant 

NegEx 

Nature  

SizeofCity 
Int_1 

PDSQ 

AddPer 

3.879 

.036 

.454 

1.080 
-.225 

-.016 

-.118 

.435 

.053 

.053 

.368 

.090 

.060 

.051 

.000 

.495 

.000 

.036 

.013 

.792 

.022 
Notes:  B = unstandardized coefficient 

S.E. = Standard Error 

Int_1 = NegEx x SizeofCity 

 

Table 10 reveals that the impact of the moderator is not significant for respondents that have been 

assigned to the group coded 0, p = .495 and bootstrap confidence intervals embrace 0. However, the 

moderator has a significant impact on the group coded 1. The moderated effect is -.188, p = 0.025 

and bootstrap confidence intervals do not embrace 0.  

 

Table 10: PROCESS Output: Conditional Direct Effects – Model B 

SizeofCity Effect S.E. p LLCI ULCI 

.000 

1000 

.036 

-.188 

.053 

.083 

.495 

.025 

-.068 

-.352 

.141 

-.024 

Notes: S.E. = Standard Error 
LLCI = lower level confidence interval 
ULCI = upper level confidence interval 

 

Lastly, model C is analysed and its results are outlined in table 11. As with the previous models no 

moderated mediation can be detected since the interaction effect is insignificant, p = .783. For this 

path R² is found to be 0.096, p < 0.001. Looking at the impact of the moderator on the direct path it 

can be noted that the interaction effect is significant p = 0.027. Besides R² is 0.226, p < 0.001 and 

ΔR² is 0.013, p = 0.027.  
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Table 11: PROCESS Output – Model C 

Model C 

Outcome variable   B S.E. p 

Nature 

  

  
  

  

  

Constant 

AddPer 

SizeofCity 
Int_1 

NegEx 

PDSQ 

3.386 

.079 

-.035 
-.028 

.141 

.138 

.424 

.066 

.422 

.080 

.053 

.066 

.000 

.227 

.934 

.783 

.008 

.038 

Citizen Satisfaction 

  

  

  
  

  

  

Constant 

AddPer 

Nature  

SizeofCity 
Int_1 

NegEx 

PDSQ 

4.021 

-.063 

.450 

1.015 
-.201 

-.015 

-.041 

.423 

.060 

.053 

.380 

.090 

.049 

.060 

.000 

.291 

.000 

.008 

.027 

.756 

.496 
Notes:  B = unstandardized coefficient 

S.E. = Standard Error 

Int_1 = AddPer x SizeofCity 

 

Following, the conditional direct effects of the PROCESS output are taken into consideration. Table 

12 reveals that the moderator effect is not significant for respondents that have been assigned to the 

group coded 0, p = 0.290 and bootstrap confidence intervals embrace 0. However, for respondents 

living in larger cities a significant impact of the moderator can be detected. The effect is found to be 

-0.263, p = 0.001 and bootstrap confidence intervals do not embrace 0.  

 

Table 12: PROCESS Output: Conditional Direct Effects – Model C 

SizeofCity Effect S.E. p LLCI ULCI 

.000 

1000 

-.063 

-.263 

.059 

.078 

.290 

.001 

-.180 

-.418 

.054 

-.109 

Notes:  S.E. = Standard Error 
LLCI = lower level confidence interval 
ULCI = upper level confidence interval 

 

To conclude it can be stated that for neither model moderated mediation was significant. However, 

for model B and C the impact of the moderator on the direct path has been found to be significant 

for respondents living in larger cities. 

 

4.2 Evaluation of Hypotheses 

Having outlined the results of the data analysis, the present subchapter relates the findings to the 

stated hypotheses. To evaluate the first block of hypotheses, the results from the EFA, the 

corresponding Cronbach’s alphas and the CFA are considered. In H1a it was hypothesized that lead 
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time, punctuality, physical condition of goods and return options form one factor. The EFA after 

varimax rotation indicated that all four items belong to the same factor. However, for these four 

items Cronbach’s alpha only scored 0.653. By excluding return, Cronbach’s alpha improved to α = 

0.722. Consequently, the item return is excluded. The modified factor consists of three items, which 

has been confirmed by the CFA. Following it is stated that H1a is partially confirmed, since one 

item was excluded.  

 

In H1b it was hypothesized that congestion, noise pollution, air pollution and accidents caused by 

urban freight transport form one factor. Again, the EFA after varimax rotation above revealed that 

all four items belong to the same factor. Besides, Cronbach’s alpha was 0.864, which indicates a 

good level of internal reliability and does not require exclusion of any item. Lastly, the estimates of 

the SEM confirmed the EFA. Following it is stated that H1b is confirmed. 

 

Finally, in H1c it was hypothesized that blocked parking spaces, streets, cycle tracks, pavements, 

entrances and a general visual intrusion caused by urban freight transportation form a third factor. 

As outlined in the analysis part, all six items were allocated to the same factor. Besides, Cronbach’s 

alpha shows a satisfying value. Lastly, the estimates of the SEM confirmed the EFA. Following, 

H1c is confirmed. 

 

Before relating the findings to Hypothesis 2-5, the author of this thesis wants to draw attention on 

the fact that the answers related to CL items were not recoded. Following if respondents agree with 

the statement that for example the time between placing and receiving an order is short (PDSQ), or 

that there is less noise in the city they live in (NegEx), or that parking spaces are barely blocked by 

delivery vehicles (AddPer), they will score high on the Likert scale. Besides, the more satisfied 

respondents are with the city they live in, the higher they score on the Likert scale. Following, a 

positive perception of PDSQ, a lower perception of NegEx, and a lower perception of AddPer is 

positively related to a higher level of citizen satisfaction. 

 

On top of that, before diving deeper into hypotheses 2-4, the regression weight of Nature & 

Recreation on citizen satisfaction is considered. This is done, because in order to confirm a 

mediation hypothesis, significant regression weights are required on the a and b paths (see figure 

10). Since the b path is the same for all three hypotheses (2b, 3b, and 4b) this analysis is brought 
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forward. The SEM reveals a significant standardized regression weight, which means that the more 

satisfied citizens are with Nature & Recreation, the more satisfied they are with the city they live in.  

 

Hypotheses 2 postulate a direct positive impact of better PDSQ on citizen satisfaction (H2a) as well 

as a positive impact that is partially mediated by Nature & Recreation (H2b). The SEM reveals an 

insignificant direct impact of PDSQ on citizen satisfaction. Therefore H2a is rejected. The 

standardized regression weight of PDSQ on Nature & Recreation is found to be insignificant, too. 

Thus, PDSQ is not mediated by Nature & Recreation and H2b is rejected as well. 

 

Hypotheses 3 are identical to hypotheses 2 with the difference that the predictor is not PDSQ, but 

NegEx. Looking at the SEM the insignificant standardized regression weight indicates that NegEx 

has no direct impact on citizen satisfaction. Therefore H3a is rejected, leading to the fact that only a 

complete mediation remains to be tested. The SEM indicates a significant standardized regression 

weight for the mediation. Following it can be stated that NegEx is completely mediated by Nature 

& Recreation. Therefore, H3b is partially confirmed.  

 

Lastly, it was stated that a lower perception of AddPer increases citizen satisfaction (H4a) and that 

this effect is partially mediated by Nature & Recreation (H4b). For the first regression, the SEM 

indicates a significant standardized regression weight. However, in contrast to what has been 

hypothesized, the negative regression weight claims that a higher perception of AddPer increases 

citizen satisfaction. Therefore H4a is rejected. Considering the mediation effect it has to be reported 

that the standardized regression weight is not significant. Consequently, H4b is rejected.  

 

The remaining hypotheses are focusing on the combined effect of the size of the city and the CL 

factors on Nature & Recreation and citizen satisfaction respectively. In order to evaluate these 

hypotheses the SPSS PROCESS output is used. H5a claims that for respondents living in larger 

cities, the direct impact of PDSQ on citizen satisfaction as well as the impact that is mediated by 

Nature & Recreation will exhibit different patterns compared to respondents living in smaller cities. 

Since the interaction effect on the indirect and direct path are not significant for both groups, it is 

concluded that H5a has to be rejected.  
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H5b is similar to H5a with the difference that the predictor PDSQ is replaced by NegEx. Since the 

interaction effect on the mediated path is not significant, this part is rejected. However, it is found 

that the size of the city indeed moderates the direct impact of NegEx on citizen satisfaction. More 

detailed, a deeper investigation into data reveals that the impact of NegEx on citizen satisfaction is 

moderated only for respondents living in larger cities. The regression coefficient is -.188 which can 

be interpreted in the way that 1 unit increase in NegEx (lower perception of NegEx) decreases 

citizen satisfaction by -0.188 units. Since this effect is only significant for larger cities, a difference 

between both groups exists, thus, H5b is partially confirmed. 

 

Lastly, H5c claims that for respondents living in larger cities, the direct impact of AddPer on citizen 

satisfaction as well as the impact that is mediated by Nature & Recreation will exhibit different 

patterns compared to respondents living in smaller cities. As with the previous two hypotheses the 

joint effect of AddPer and size of the size on Nature & Recreation is not significant. Following, this 

part of the hypothesis is rejected. Though, the interaction effect for the other part of what has been 

hypothesized is significant. Diving deeper into data it can be stated that the direct impact of AddPer 

on citizen satisfaction is only moderated for those participants living in larger cities. More detailed, 

for this group of participants it is hold true that if AddPer increases by 1 unit (lower perception of 

AddPer), citizen satisfaction decreases by -0.263. Since this effect is only significant for larger 

cities, a difference between both groups exists, thus, H5c is partially confirmed.   
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5. Discussion 

Having outlined the results of the data analysis, it remains to discuss findings and find explanations 

for the fact that hypotheses had to be rejected or were confirmed. Besides, practical implications, 

scientific contributions, limitations and departure points for future research are presented. 

 

5.1 Results of the Physical Distribution Service Quality Factor 

The following two subchapters discuss the PDSQ factor with its dedicated items as well as the 

relation between the PDSQ factor and citizen satisfaction. 

 

5.1.1 Discussing Items of the Factor 

Going back to the beginning of the previous chapter it was found that all factors could be confirmed 

as hypothesized, except for the PDSQ factor. One possible explanation might be that the three 

remaining items (lead time, punctuality and physical condition of goods) apply when the parcel is 

on the way to the customer and can be perceived in every delivery. In contrast, return is present on 

the way back from the customer and only occurs if the customer does not want to keep the ordered 

product. On top of that the customer has to be more active. Following it is possible that this item is 

more distinct from the others. Besides, it has been outlined that the three remaining PDSQ items are 

all deduced from the same research paper which were already used in a questionnaire (Bienstock et 

al., 1997). The idea of the return item, in contrast, was taken from an e-PDSQ framework without 

an empirical validated question (Xing & Grant, 2006). Therefore, the return statement used in this 

questionnaire was developed by the author and has not been applied in an empirical investigation 

before. Hence, this can be another reason, why return did decrease internal reliability and had to be 

excluded. However, since e-commerce customers purchase remotely and cannot physically examine 

the product, return rate is higher compared to bricks and mortar stores (Mostarda, Kosterb, & 

Teunter, 2005; Radhi & Zhang, 2019). Therefore it is reasoned that the return item is an important 

attribute of CL and should be part of a CL scale.  
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5.1.2 Discussing the Non-Significant Impact on Citizen Satisfaction 

The results reveal that PDSQ has neither a direct, nor a mediated impact on citizen satisfaction. 

Besides, the interaction effects of the moderator are insignificant, too. A reason for the fact that 

PDSQ has no direct impact on citizen satisfaction, independent whether respondents live in smaller 

or larger cities might be, that citizens simply do not relate the quality of the delivery service to the 

city they live in. Although it was outlined that the city as such could have an impact on PDSQ 

through policy making (Muñuzuri et al., 2005; Sun et al., 2018), it is possible that citizens are not 

aware of this indirect impact. Instead, they only consider those stakeholders that are directly related 

to the delivery service. Following, the customers’ satisfaction and the loyalty to the service provider 

varies (Mentzer et al., 1989; Saura et al., 2008; Stewart, 1965), whereas at the same time the level 

of satisfaction with the city is not impacted.  

 

Next, when hypothesizing that PDSQ is partially mediated by Nature & Recreation it was argued 

that low PDSQ causes unsuccessful deliveries. This in turn requires a second delivery attempt or as 

an alternative, parcels are delivered to parcel stations, where receivers have to pick them up. As a 

consequence, this leads to additional car trips or delivery vehicle routings and hence, impacts the 

environment (Schulze, 2018). However, the results indicated that there was no significant impact. 

An explanation for this finding could be that additional kilometres by car or transport vehicles 

increase negative externalities and additional perceptibility. Hence, the impact of PDSQ on Nature 

& Recreation might be further mediated by NegEx or AddPer. Though, adding these factors as 

further mediators for PDSQ, while keeping them as a stand-alone predictor of citizen satisfaction 

would have diminished transparency of the SEM. Second, another explanation for the missing 

impact of PDSQ on citizen satisfaction can be that respondents do not have their parcels delivered 

to their homes. Instead parcels are delivered to post boxes in supermarkets or to their workplace 

(DHL, 2019c; Prümm, Kauschke, & Peiseler, 2017; Wanga et al., 2016; Winter, 2016). Following, 

independent of when the parcel is delivered, the respondent will pick up the parcel from the 

respective location when they drive by. Thus, the pick up at the post box is integrated into their 

daily routine and does not require an additional car trip (Winter, 2016). At the same time, delivery 

services accomplish the delivery on the first attempt. Lastly, another reason for arguing that PDSQ 

is mediated by Nature & Recreation was based on the fact that the smaller the distance to the next 

return option, the lower the impact on Nature & Recreation. However, to improve internal 
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reliability, return was excluded from the PDSQ factor. Following, the impact of return on Nature & 

Recreation is not reflected in the results.  

 

5.2 Results of the Negative Externalities Factor  

Having analysed the results of the PDSQ factor, the following subchapters examines the findings of 

the NegEx factor. To start, focus is placed on the results valid for citizens living in larger cities. 

Afterwards attention is drawn on citizens living in smaller cities 

 

5.2.1 Discussing the Results of Citizens Living in Larger Cities  

At the first glance the result that more noise, pollution, congestion and accidents increases citizen 

satisfaction is surprising, since similar studies exist that outline how externalities like noise or 

congestion decrease residential satisfaction (Novaco et al., 1991; Urban & Máca, 2013). Moreover, 

the fact that a lower perception of NegEx on Nature & Recreation is positive, which in turn 

increases citizen satisfaction, seems even more contradicting, when at the same time a higher 

perception of NegEx directly increases citizen satisfaction. However, when taking into account 

aspects why people consider living in larger cities, these results can be explained. Zenker et al. 

(2013) for example revealed that the factors Urbanity & Diversity and Nature & Recreation have 

the strongest influence on citizen satisfaction. Thereby Urbanity & Diversity account for items like 

“the energy and atmosphere of the city”, “availability of different services”, “a variety of shopping 

opportunities” or “a wide range of cultural activities (theatre, nightlife, etc.”) (Zenker et al., 2013, 

p. 162). Hence, these items imply a busy and vibrant city. In contrast, Nature & Recreation include 

aspects like environmental quality with low pollution, green spaces or the “tranquillity of the place” 

(Zenker et al., 2013, p. 162). Thus, when contrasting both factors it can be seen that their findings 

exhibit the same contradiction, namely citizens prefer a vibrant urban atmosphere and at the same 

time value green spaces and tranquillity. This contradiction has already been noticed by Lynch 

(1960). Following, although the findings are different from what has been hypothesized, after 

reviewing related studies, it seems like there is some truth to it.  
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5.2.2 Discussing the Results of Citizens Living in Smaller Cities  

As outlined above, the impact of NegEx on citizen satisfaction for citizens of smaller cities was 

found to be significant only on the path that is mediated by Nature & Recreation. Hence, for this 

factor a full mediation is found. Moreover, the finding implies that the lower the perception of 

negative externalities, the higher the satisfaction with natural and recreational attributes of the city. 

This in turn increases overall citizen satisfaction. Following, as soon as CL in terms of NegEx 

impacts natural attributes, it has an impact on citizen satisfaction. Reason behind might be that 

people live in smaller cities because they value nature, tranquillity and the rural landscape 

(Ehrenstein, 2015). Consequently as soon as CL has an impact on attributes that this population 

attaches importance to, it is reflected in their level of satisfaction. 

 

Another approach to explain these findings is that citizens of smaller cities do not relate the 

perception of NegEx to cities directly, but might blame logistics service provides, as it was reasoned 

with the results of the PDSQ factor above. Following, there is no direct impact of NegEx on citizen 

satisfaction. However, at the same time green parks and recreational spaces that are provided by the 

city are highly valued. Thus, as soon as the perception of the attributes that are provided by the city 

is jeopardized, dissatisfaction is addressed towards the city. Hence, the impact of NegEx is mediated 

by Nature & Recreation, but has no direct impact on citizen satisfaction.  

 

5.3 Results of the Additional Perceptibility of City Logistics Factor 

Finally, focus is on the results of the AddPer factor. The first subchapter examines the direct 

impact, the second subchapter the mediated impact of AddPer on citizen satisfaction. 

 

5.3.1 Discussing the Non-Significant Mediated Impact on Citizen Satisfaction 

When deducing the hypothesis that AddPer has an impact on Nature & Recreation, it was mainly 

related to the fact that delivery vehicles, inherently, do not belong to what is defined as nature. 

Hence, when those vehicles are associated with nature, it was assumed that citizens’ level of 

satisfaction with Nature & Recreation decreases. However apparently, there is no link at all 

between the two constructs. One reason for this finding might be that delivery vehicles are usually 

not permitted to drive through parks, thus delivery vehicles do not visually intrude the perception of 
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parks. Besides, the larger natural facilities provided by the cities in order to recreate (parks, green 

areas, outdoor activities,...) tend to be situated outside the city centre where population density and 

demand for construction area is lower. Thus, delivery vehicle density would be lower, too. Lastly,  

since the importance of green spaces for citizens is known, it is also possible that these green areas 

have good public transport connections, which implies that citizens do not have to share road 

infrastructure with delivery vehicles. Consequently, when using public green spaces for recreation, 

delivery vehicles might not get in citizens ways and thereby do not have an impact. Although this 

reasoning is speculative, it might be worth to follow up on these assumptions. 

 

5.3.2 Discussing the Direct Impact on Citizen Satisfaction  

The direct impact of AddPer on citizen satisfaction was found to be significant, but in complete 

opposite of what has been hypothesized, namely, a lower perception of AddPer decreases citizen 

satisfaction. Moreover, the negative impact becomes even stronger when only respondents from 

larger cities are considered. However, when looking at the results of the NegEx factor, similarities 

can be found. As with NegEx, a higher level of AddPer increases citizen satisfaction. Following, it 

is assumed that the explanation approaches for the NegEx factor can be applied for AddPer as well. 

Consequently, not only a higher noise level, greater air pollution, accidents and congestion caused 

by freight traffic, but also a higher level of visual intrusion, blocked parking spaces, roadways and 

alike contribute to citizens’ perception of living in a busy and lively city. 

 

This significant finding is also valid for citizens living in smaller cities, though weaker. Thus, the 

findings lets one conclude that a lower perception of AddPer decreases citizen satisfaction for 

people living in smaller cities. As an explanation approach for this result, the study conducted by 

Boyer et al. (2009) is taken into consideration. They outline that a higher customer density increases 

delivery efficiency which is calculated through deliveries per mile and routing efficiency. In turn, 

areas with greater delivery efficiency benefit from superior delivery conditions. As an example the 

e-commerce giant Amazon can be mentioned, offering same day deliveries only for metropole 

regions (Amazon, 2019a). Besides, the option of 2-hours deliveries in Germany is limited to Berlin 

and Munich (Amazon, 2019b). Hence, if citizens of smaller cities have the perception that they 

encounter delivery vehicles more often inter alia through blocked infrastructure, it is assumed that 

the feeling of being at a disadvantage in terms of delivery compared to larger cities decreases. This 
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in turn might increase citizen satisfaction, as it appears to be in the present investigation. However, 

to find empirical proof for this reasoning, it is suggested to deeper analyse the underlying 

associations that occur in the mind of people living in smaller areas, when they encounter delivery 

vehicles. 

 

5.4 Practical Implication 

The findings outlined above imply some practical implications for both, city government and 

logisticians collectively, that are presented below. However before, attention is drawn on the fact 

that the investigation focused on the perception of the citizens, not on actual occurrence of CL. This 

implies that an alteration of city attributes would not necessarily lead to a change in the level of 

citizen satisfaction as already highlighted by Zenker et al. (2013). Moreover instead they suggest 

doing away with prejudices or stereotypes. However, Kavaratzis (2004) highlights that „secondary 

communication needs to be in […] total harmony with the reality of the city as encountered by the 

various city audiences” (Kavaratzis, 2004, p. 69). Hence, it is believed that an actual alteration of 

city attributes is required in order to change citizens’ perception. Consequently some practical 

implications are provided in the following that are tailored to the respective city size. 

 

5.4.1 Smaller Cities - Urban Consolidation Centres with Low Emission Vehicles 

Looking at the findings related to the smaller cities, it can be concluded that its citizens are more 

satisfied when they perceive a lower level of noise, air pollution, congestion and accidents caused 

by delivery vehicles, due to the direct impact on Nature & Recreation. However, visual intrusion, 

blocked parking spaces, pavements, cycle tracks, roadways and entrances increases citizen 

satisfaction. Following, cities are well-advised if they target items of the former factor. In contrast 

items of the AddPer factor should be ignored for now until scientific findings can thoroughly 

explain why they contribute to citizen satisfaction. Thus, solution approaches like access time 

windows that allow delivery vehicles to enter a restricted zone only within a certain time window 

would not be suitable (Anderson, Allen, & Michael, 2005; Muñuzuri, Cortés, Guadix, & Onieva, 

2012). Although it leads to a temporary decrease in negative externalities, it also reduces the 

occurrence of freight vehicles during that time slot. Hence, other solution approaches from the CL 

concepts are considered that do not decrease AddPer, but reduce NegEx.  
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Urban Consolidation Centres (UCCs) in combination with cargo bikes or electric goods vehicles 

might be a possible starting point. Allen, Browne, Woodburn and Jacques (2012) define UCCs as 

“logistics facilities that are situated in relatively close proximity to the geographic area that they 

serve” (Allen et al., 2012, p. 473). The proximity implies that electronic delivery vehicles, which 

are often not considered due to their short reach (Ranieri et al., 2018) or even cargo bikes, that have 

a smaller capacity (Perbolia & Rosanoa, 2019), can be employed. Thus a low emission zone would 

be created (Anderson et al., 2005). Thereby one delivery van is replaced by about two to four cargo 

bikes, depending on the type and size of the bike. During the day, cargo bikes return several times 

to the UCCs to be reloaded (DHL, 2017; Lang, 2018). Following, air pollution and noise level is 

reduced (Muñuzuri et al., 2012; Ranieri et al., 2018), while delivery vehicles are not eliminated 

from the cityscape. Moreover, delivery vehicles do not contribute to congestions anymore and the 

level of safety for other road users increases (Allen et al., 2012). However, delivery trucks are 

replaced by bikes. This potentially leads to a different perception. Hence, AddPer might be 

impacted nonetheless. When considering the use of electronic delivery vehicles, load capacity of 

transport mode would remain the same. In this case UCC allow an improved consolidation of goods 

which in turn increases load factor per trip. Following that, total travel distance decreases and less 

delivery vehicles are required. As a consequence, both, NegEx and AddPer would be reduced (Allen 

et al., 2012). To sum up, cargo bikes and electronic vehicles reduce NegEx which increases citizen 

satisfaction. However both have an impact on AddPer as well, which, according to the results, 

might be to the detriment of citizens’ satisfaction. 

 

Apart from the impact on citizen satisfaction, financial aspects should be taken into account as well. 

When considering the realisation, the approach with cargo bikes requires additional distributors 

since the amount of transport units increases. Besides, acquisition costs for the new transportation 

mode, as well as construction costs for a new UCC should not be ignored. Allen et al. (2012) 

mentioned financial costs of UCCs as the main barrier towards its realisation. Moreover they 

consider local authorities, carriers and receivers being responsible to bear the costs. However, as 

outlined by various researchers, the cooperation between city government and logisticians is often 

less than optimal, though crucial for making fast progress, independent of the CL project (Dablanc, 

2007; Lindholmn & Blinge, 2014; Taniguchi & van der Heijden, 2000). Reason behind is that 

logisticians hope for subsidies when realising costly and risky projects, which do not only serve 

their business, but provide benefits for the city as well. On the opposite side, city officials expect 
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logisticians to provide adequate services in order to satisfy retailers and private households 

(Dablanc, 2007). However, the success of any CL project is subordinated to the extent to public and 

private sector collaborate (Lindholmn & Blinge, 2014; Taniguchi & van der Heijden, 2000). 

 

To sum up, the presented approach has the potential to improve the level of satisfaction of citizens 

living in smaller cities. However, as so often, there are two sides to every coin. Thus, disadvantages 

of the proposed concept should not be ignored. Finally, the discussion implies that cooperation 

between city and logisticians is crucial for successful realisation. 

 

5.4.2 Larger Cities - Proceeding with Tact and Sensitivity 

Providing practical implications for larger cities proofs to be more complicated given the final 

results of this thesis. As previously mentioned several times, the perception of NegEx is a two-

edged sword. Following, instead of presenting general solution approaches, the author of this thesis 

recommends analysing respective cities in-depth, before deciding for a CL concept and finding an 

acceptable compromise among logisticians, citizens and city government. Nevertheless, against 

what is often claimed in research paper, the results indicate that the perception of NegEx and 

AddPer do not only constitute nuisance to citizens. This is not to suggest ignoring their 

environmental impact; however it is to draw attention on the two facets of these factors.  

 

5.4.3 Smart Cities 

Lastly, the results and their implications are related to the buzz word smart cities, an overarching 

concept that is nowadays widely discussed, in scientific research as well as in practice (Lyons, 

2018; State of Green, 2018). However, a shared definition has not emerged so far, though it is about 

enhancing liveability, sustainability and efficiency within cities and thereby coping with ongoing 

urbanisation. To achieve this aim, Information and Communication Technologies (ICT) are applied 

which produce real-time data and monitor the numerous processes and flows of goods and services 

in urban areas. The gathered data, in turn, allow the improvement of urban processes (Gascó-

Hernandez, 2018; Neirotti, Marco, Cagliano, Mangano, & Scorrano, 2014). Fields of application 

inter alia include healthcare systems, public security, waste management or public administration. 

Besides smart urban mobility emerged as a subtheme that aims at enhancing infrastructure, vehicles 
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and services in order to create improvements for transport system operators and its stakeholders 

(Lyons, 2018). Consequently, smart cities also offer opportunities for CL as it is explained in the 

following example. By means of connectivity and data exchange, real time traffic information is 

provided that can be used to choose the fastest route. Hence, traffic congestions can be avoided and 

the efficient vehicle routing is more environmental friendly, since negative externalities are 

reduced. Thus, logistics service providers can pare down vehicles (Neirotti et al., 2014). Moreover, 

ICT can be applied to exhibit free parking spaces in cities (Debnath, Chin, Haque, & Yuen, 2014; 

Lyons, 2018). Such an approach related to loading bays would imply that delivery vehicles do not 

have to double-park or stop on pavements or cycle tracks.  

 

Comparing these objectives of smart cities, that are supposed to enhance citizens’ well-being with 

the results of this thesis, some inconsistency can be noted. Through intelligent vehicle routing, 

negative externalities and additional perceptibility of CL can be reduced, which is considered to 

contribute to citizen satisfaction (Gascó-Hernandez, 2018). However according to the present 

findings, these changes would not enhance, but reduce citizen satisfaction to a certain extent. This is 

not to say that the vision of creating a smart city does not contribute to citizens’ well-being at all. In 

contrast, the author of this thesis, once more, wants to draw attention on the fact that one single 

action might cause several consequences that impact citizens. Therefore it is recommended to 

consider citizens first and let them co-decide and evaluate smart projects, before deciding for a 

strategy (Gascó-Hernandez, 2018), or in the words of Hollands (2008, p. 315): ”progressive smart 

cities must seriously start with people and the human capital side of the equation, rather than blindly 

believing that IT itself can automatically transform and improve cities.”  

 

5.5 Scientific Contributions & Implications 

Having discussed the practical implications, it remains to outline the scientific contribution of this 

thesis. The first scientific contribution of this thesis is the CL scale, which has been developed and 

tested. Moreover, by means of this scale, the impact of CL on citizen satisfaction has been empirical 

proven. In detail, the CL factor NegEx was found to have a positive mediated impact on citizen 

satisfaction, as well as to some extent a direct negative impact on citizen satisfaction. Besides, the 

CL factor AddPer exhibits a negative significant direct impact on citizen satisfaction. The 

postulated SEM explains 20.8% of the variance of citizens’ satisfaction. On top of that, the 
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investigation revealed a second scientific contribution. The impact of CL attributes on citizen 

satisfaction differs between citizens living in smaller and citizens living in larger cities. This 

finding, in turn sheds new light on existing research projects that analysed city attributes and their 

impact on citizens, but did not control for the size of the city. These contributions provide 

interesting points of departure for further research, also in relation to the limitation of this thesis. 

 

5.5.1 Limitations 

As with all scientific research, this thesis as well bears some shortcomings. First of all, closed 

question surveys always come with some limitations. Apart from the concerns outlined in chapter 

3.5, further restrictions can be noted. When answering the survey, the interviewer was not with the 

interviewee. Hence it was not possible to prompt when interviewees had problems with 

understanding the questions (Bryman, 2012). In case the interviewee terminated the survey before 

completion, the answers were removed from the data set. However, if the interviewee gave a 

random answer which did not reflect the actual perception, it impacted the validity of the findings.  

Another issue of self-completion questionnaires is, that even though the respondents understands 

the question, he or she might interpret the meaning of the question differently compared to what is 

meant by the interviewer. This in turn affects reliability and validity (May, 2011). Especially when 

reflecting on the wording of the CL items, some doubts arise that the way they are formulated might 

have led to a certain level of complexity. In detail, items of the NegEx and AddPer factor contained 

a negation of negative aspects like less noise or rarely blocked. Reason behind was to have all 

answers that are considered to be positive, scoring high on the Likert scale. Although these 

negations were highlighted in bold in the survey to enhance comprehensibility, it cannot be 

excluded that they did unsettle respondents. 

 

Second, the sampling strategies and distribution technique applied for collecting data did lead to a 

non-representative sample. Consequently, findings cannot be generalized beyond the sample. When 

considering the distribution technique for example, only respondents with internet access could 

participate. Hence one quarter of the German population has been excluded from participation due 

to missing internet access (ARD/ZDF Medienkommission, 2018; Destatis, 2019c). Besides, the 

snowball sampling strategy further limits the findings due to the underlying bias that respondents 

exhibit similar characteristics (Bryman, 2012). On top of that, because a German sample was 
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chosen to answer the research question, findings might be influenced by the cultural background of 

respondents. 

 

Third, the sampling period might have also influenced the findings. Data was collected between 27
th

 

January and 14
th

 February, a coincidental time frame, influenced by the given time period to write 

this thesis. When taking the amount of parcels delivered per day into account, the week before 

Christmas accounts for twice as much parcels compared to the other days in the year (Tagesschau, 

2017). Since data collection took place only one month after this high seasonal period, it is possible 

that it had an impact on the perception of the interviewees.  

 

Fourth, as outlined in the beginning of this thesis, the focus was exclusively on citizens as 

stakeholders of the city. Therefore practical implications were provided to improve satisfaction of 

citizens. Hence, whether these implications jeopardize the needs of other stakeholders remains to be 

analysed. 

 

Lastly, quantitative research approaches always bear some shortcomings compared to qualitative 

research and vice versa. As a result, whenever suitable it is recommended to triangulate data by 

mixing methods and thereby enhancing validity and reliability of findings (Aldridge & Levine, 

2001). For the present thesis the validity of the findings could have been enhanced by starting with 

unstructured interviews in order to establish a CL scale that measures the perception of citizens. 

Thereby the scale would have been more overarching and better reflect the point of view of the 

citizens. However, due to time constraints it was decided against.  

 

5.5.2 Further Research 

Based on the outlined limitations as well as on the scientific contributions above, this thesis 

provides some implications for future research. To start with, the developed CL scale exhibits 

various departure points. First of all, it was highlighted that return options are important to e-

commerce customers. However, for the present investigation return did diminish internal reliability 

and had to be excluded from the CL scale. Nevertheless it might be worth to follow up on this item 

and find a suitable approach, how it can be added to the scale. Second, although the presented items 

account for all CL attributes the author of this thesis could find in existing literature and has 
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considered being appropriate for the present concern, it is believed that additional CL items might 

exist or will occur that should be added to the CL scale. Especially when taking new CL concepts 

like the use of drones into account, it is likely that new CL attributes will emerge influencing 

citizens’ perception of the city. However for the time being, drones are not in daily use and 

therefore it was not considered to be useful to ask for the perception in the present questionnaire 

(Schlautmann, 2016; Süddeutsche Zeitung, 2016). Nevertheless, provided that new CL concepts 

will emerge and become part of everyone’s daily life, further research projects could set up and try 

to enclose these new attributes to the CL scale. Third, the CL scale might benefit from applications 

in other contexts. Since the present thesis exclusively focused on German citizens, an expansion to 

different regions or even across countries might be useful to test for the validation of the scale. 

 

Apart from improving and expanding the CL scale, taking other variables into account might lead to 

additional insights. As previously outlined, the impact of PDSQ on citizen satisfaction that is 

mediated by Nature & Recreation might require further mediators. In order to retain visibility and 

transparency of the SEM, this assumption was not pursued in this thesis. Though, it might be worth 

to analyse this supposition in a separate study, which has only PDSQ as a predictor and applies the 

other two CL factors as mediators, next to Nature & Recreation. Thereby the impact of PDSQ on 

citizen satisfaction and the relation among all CL factors can be further investigated. On top of that, 

future research could also consider different moderators which might help to explain the relation 

between CL and citizen satisfaction. Especially in regards to PDSQ it would be interesting to know, 

whether the impact of PDSQ on citizen satisfaction is different between citizens having their online 

orders sent to their homes, compared to those having it sent to parcel stations or allowing the 

delivery service to drop the parcel at a desired location, like the garden house (DHL, 2019b). Since 

the latter ones do not require attendance of the citizens at the time of delivery, perception of PDSQ 

might be different compared to the former one. Moreover, another moderator that can be considered 

is the preferred means of transportation of citizens. The thinking behind is that if citizens tend to 

travel by car or by other private means of transport which pollute the environment, they also cause 

negative externalities and contribute to congested infrastructure. Hence, their perception of NegEx 

and AddPer might be different compared to those citizens who travel by more environmental 

conscious means of transport like public transport or bikes. 
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Next, there are also other dependent variables which might reveal useful insights or allow better 

validation of the CL scale. One proposition is instead of analysing the impact of CL on citizen 

satisfaction, its impact on the city brand might be more helpful to consider. As outlined in the 

theoretical derivation in chapter 2, the city brand is “a network of associations in the place 

consumers’ mind based on the visual, verbal, and behavioral expression of a place and its’ 

stakeholders” (Zenker & Braun, 2017, p. 275). Thereby the city brand impacts the overall behaviour 

of citizens, like their intention to leave or citizens’ overall satisfaction (Zenker, 2011). Thus, city 

brand is located between the expressions or attributes of a city and the resulting behaviour of 

citizens. Hence, by going one step further back and analysing the impact of CL on the city brand, it 

can be worked out, which CL associations actually shape the city brand, also in relation to other 

non-CL city attributes.  

 

A second dependent variable that can be thought of is citizens’ willingness to invest in the city. 

Various studies already set up to express the importance of different attributes related to satisfaction 

or happiness by means of financial value. Welsch (2006) for example outlines that for improved air 

quality, people are willing to pay a considerable amount of money. Moreover, a study on aircraft 

noise revealed similar results, namely, an increase in noise nuisances requires monetary 

compensation in order to keep the level of happiness (van Praag & Baarsma, 2005). Besides, 

Zenker, Eggers and Farsky (2013) found that people are willing to give up on higher income in 

exchange for better city image, which was defined through the four CSI dimensions. Hence, an 

investigation in the monetary value of the perception of CL provides another interesting starting 

point for further research, which allows analysing the degree to which CL has an impact in 

monetary terms. 

 

Besides, the second scientific contribution related to differences in the size of the city, too, raises 

further questions. First of all existing studies on citizen satisfaction rarely control for the size of the 

city. As an exception, Węziak-Białowolska (2016) can be mentioned who controlled for the size of 

the city, though, it did not prove to be significant. Nevertheless, following the findings of this 

thesis, it might be worth to replicate different studies that investigated city attributes and their 

impact on citizen satisfaction, while controlling for the impact of the size of the city this time. 

Thereby it can be detected whether findings will be different or remain unaffected. Moreover it 

would be interesting to find out whether these differences also occur in other cultural backgrounds. 
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Apart from that, different research strategies can reveal further insights into why these differences 

actually exist. By means of in-depth interviews or experimental designs one might be able to detect 

why citizen satisfaction of citizens living in smaller cities increases, when AddPer is higher. 

Moreover these methods would also allow investigating in the contradiction of citizens living in 

larger cities. Thereby one can strive to uncover attributes that can replace items of the NegEx factor 

while retaining the level of satisfaction. Lastly, it might be helpful to deeper investigate the 

threshold of the city size at which the impact on citizen satisfaction changes. In the thesis at-hand, 

the threshold was set at 100.000 citizens in order to have the most equal split in regards to group 

size. Moreover, respondents have only been categorized to four different city sizes. Hence, 

analysing different thresholds might allow a finer grouping of citizens. 
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6. Conclusion 

This thesis started with an outline of the increasing occurrence of CL and its related impact on the 

perception of a city. At this point, common ground to the theoretical concept of city marketing was 

found, which is concerned with how different stakeholders perceive the city. Reason behind is that 

city marketing strives for a high level of citizen satisfaction to attract and keep their valuable 

residents. Thereby citizen satisfaction is also influenced by citizens’ perception of the city.  

However, no research exists so far, examining CL attributes and their impact on citizen satisfaction. 

Following that, the aim of the present thesis was to answer the research question whether CL has an 

impact on citizen satisfaction. On top of that, due to varying population and freight traffic density in 

larger and smaller cities, it was assumed that citizens of the respective area will exhibit different 

patterns. Hence, these differences were to be analysed as well.  

 

In a first step, CL items were derived from existing literature. The items have been assigned to three 

different CL factors by means of an EFA and subsequent CFA. These factors served as independent 

variables that enabled the measurement of how citizens perceive CL. Moreover, the literature 

review revealed that CL might not only have a direct impact on citizen satisfaction, but also an 

impact that is mediated by Nature & Recreation. Consequently, in a second step, a SEM was 

developed which estimated the regression weights of the direct and the mediated impact of CL on 

citizen satisfaction. Lastly, a moderation analysis was conducted to examine how the impact of CL 

varies between citizens of smaller and larger cities.  

 

The results show that CL items deduced from the PDSQ research field have no impact on citizen 

satisfaction, neither directly, nor mediated. By contrast, for the NegEx factor it is found that for both 

groups of respondents, the impact of NegEx is mediated by Nature & Recreation in a way that a 

lower perception of NegEx increases the level of satisfaction with Nature & Recreation, which in 

turn increases overall citizen satisfaction. Moreover, for citizens living in larger cities a direct 

impact of NegEx on citizen satisfaction is found as well. In detail, for this group, a greater 

perception of NegEx directly increases citizen satisfaction. Although these findings seemed to be 

contradicting, the discussion part above found some appropriate explanation for these findings. 

Lastly, findings for the AddPer factor state that it has no mediated impact on citizen satisfaction. 

However, the factor has a direct negative impact on citizen satisfaction which indicates that a higher 
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perception of AddPer increases citizen satisfaction. This impact was found to be stronger for 

citizens living in larger cities. 

 

To sum up, the statistical significant findings allow the conclusions that CL has an impact on citizen 

satisfaction. However, against what has been hypothesized, some CL nuisances do not exclusively 

decrease, but to some extent enhance citizen satisfaction. This in turn requires tact and sensitivity 

when applying these findings in practice. On top of that future research is needed to deeper 

investigate and extent the findings, also in relation to the differences among citizens living in 

smaller and larger cities. 
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Appendices 

Appendix I: Selection of Physical Distribution Service Quality Items 

 

PDSQ Dimension  PDSQ items 

Timeliness 

 

PDSQ 1 

PDSQ 2 

PDSQ 3 

PDSQ 4 

PDSQ 5 

PDSQ 6 

PDSQ 7 

Timeliness 

Time between placing and receiving an order is short 

Delivery should be rapid 

The time it takes my supplier to put an order together is consistent 

The time between my supplier receiving and shipping my order is short 

The time it takes my supplier to put my order together is short 

Choice of delivery date and delivery time window 

Delivery on the first date arranged within a specific time slot 

Condition 

 

PDSQ 8 

PDSQ 9 

PDSQ 10 
PDSQ 11 

Quality and Condition 

All orders are delivered undamaged 

All orders are accurate (ordered items arrive, not unordered items) 

All products are delivered undamaged 
Orders are packaged conveniently 

Availability 

 

PDSQ 12 

PDSQ 13 

PDSQ 14 

 

PDSQ 15 

PDSQ 16 

Availability 

Orders are available in inventory when ordered 

This supplier has inventory available near my facility 

If this supplier is notified of possible increases in upcoming orders, extra 

inventory is maintained 

Products ordered are available in inventory 

Products are consistently available in inventory 

Communication 

 

PDSQ 17 

PDSQ 18 

PDSQ 19 

PDSQ 20 

Communication 

Order tracking and tracing system 

Projected delivery date information given at order placement 

Inventory availability information given at order placement 

Provide advance information on cancellations/ delays 

Return 

 
PDSQ 21 

PDSQ 22 

PDSQ 23 

Return 
Return channel options 

Promptness of collection 

Promptness of replacement 

Note: adopted from Bienstock et al. (1997), Emerson and Grimm (1996) and Xing and Grant (2006). For detailed  

          references see table 2 
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  Criteria 1: Definition City Logistics Criteria 2 Criteria 3 

  

Planning, 
implementing  

and 
controlling  

+ supporting 

activities 

Delivery 

and return 
or goods 

and 
services 

Between 
end depot 

and private  
households/ 

retail 

premises 

In urban 
areas 

Executed 
by private  
delivery 

companies  

 Road 
vehicles 

City-
dependent 

Can be 
perceived  

by 
citizens 

PDSQ 1 
PDSQ 2 
PDSQ 3 
PDSQ 4 
PDSQ 5 
PDSQ 6 
PDSQ 7 

X 
X 
X 
X 
X 
X 
X 

X 
X 
 

X 
 
 

X 

X 
X 
 

X 
 
 

X 

X 
X 
 

X 
 
 

X 

X 
X 
X 
X 
 

X 
X 

X 
X 
 

X 
 
 

X 

X 
X 
 

X 
 
 

X 

X 
X 
X 
X 
X 
X 
X 

PDSQ 8 
PDSQ 9 
PDSQ 10 
PDSQ 11 

X 
X 
X 
X 

X 
  
X 
  

X 
  
X 
  

X  
  
X  
  

X 
X 
X 
X 

X 
  
X 
  

X 
  
X 
  

X 
X 
X 
X 

PDSQ 12 
PDSQ 13 
PDSQ 14 
PDSQ 15 
PDSQ 16 

X 
X 
X 
X 
X 

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  

X 
X 
X 
X 
X 

  
  
  
  
  

  
  
  
  
  

X 
X 
X 
X 
X 

PDSQ 17 
PDSQ 18 
PDSQ 19 
PDSQ 20 

X 
X 
X 
X 

  
  
  
  

  
  
  
  

  
  
  
  

X 
X 
X 
X 

  
  
  
  

  
  
  
  

X 
X 
X 
X 

PDSQ 21 

PDSQ 22 
PDSQ 23 

X 

X 
X 

X 

X 
X 

X 

X 
X 

X  

X  
X  

X 

X 
X 

  

X 
X 

X 

  
  

X 

X 
X 
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Appendix II: Questionnaire 

 

  German Item English Item 

Filter Question Befindet sich Ihr derzeitiger Wohnsitz in 

Deutschland? 

Is your current residence located in 

Germany? 

 

  
Wie sehr stimmen Sie den folgenden 

Aussagen zu? 

How strong do you agree with the 

following statements? 

Physical 

Distribution 

Service Quality 

Die Zeitspanne zwischen dem Absenden 
der Online-Bestellung und dem Erhalt 

der Online-Bestellung ist kurz 

 
Produkte die ich online bestelle, werden 

pünktlich geliefert 

 

Produkte die ich erhalte, sind äußerlich 
in gutem Zustand 

 

Die Entfernung zum nächsten 
Paketshop, um ein Paket zurückzugeben, 

ist kurz 

The time between placing an online 
order and receiving an online order is 

short. 

 
Products I order online arrive on time 

 

 

Products I receive appear to be in good 
outwardly condition. 

 

The next parcel shop to return a parcel 
is in short distance 

Negative 

Externalities 

In der Stadt in der ich lebe, gibt es 

wenig Lärm durch Lieferverkehr  
 

In der Stadt in der ich lebe, gibt es 

wenig Luftverschmutzung (z.B. Staub, 
Abgase oder Gestank) durch 

Lieferverkehr 

 
In der Stadt in der ich lebe, gibt es 

wenig Stau durch Lieferverkehr 

 

In der Stadt in der ich lebe, gibt es 
wenige Unfälle durch Lieferverkehr 

There is less noise caused by delivery 

traffic in the city I live in 
 

There is less air pollution (e.g. dust, 

exhaust gases, or smell) caused by 
delivery traffic in the city I live in 

 

 
There is less congestions caused by 

delivery traffic, in the city I live in 

 

There are less accidents caused by 
delivery traffic in the city I live in 

Additional 

Perceptibility 

of City 

Logistics 

In der Stadt in der ich lebe, sind 

Parkplätze selten durch Lieferverkehr 
blockiert 

 

In der Stadt in der ich lebe, muss ich 

selten haltendem Lieferverkehr 
ausweichen 

 

In der Stadt in der ich lebe, werden 
Fahrradwege selten durch 

Lieferfahrzeuge blockiert 

 
In der Stadt in der ich lebe, werden 

Gehwege selten durch Lieferfahrzeuge 

blockiert 

 

Parking slots are rarely blocked by 

delivery traffic, in the city I live in 
 

 

I rarely have to sidestep parking 

delivery vehicles in the city I live in 
 

 

Cycle tracks are rarely blocked by 
delivery vehicles, in the city I live in 

 

 
Pavements are rarely blocked by 

delivery vehicles, in the city I live in 
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In der Stadt in der ich lebe, werden 

Einfahrten selten durch Lieferfahrzeuge 

blockiert 

 
In der Stadt in der ich lebe, sehe ich 

selten Lieferverkehr 

Entrances are rarely blocked by 

delivery vehicles, in the city I live in 

 

I rarely see delivery traffic in the city I 
live in 

 

  Wie zufrieden sind Sie mit den 

folgenden Eigenschaften der Stadt, in 
der Sie leben? 

How satisfied are you with the 

following characteristics of the city you 
live in? 

Nature & 

Recreation 

Viel Natur und Grünflächen* 

 

Umweltqualitäten (geringe 
Schadstoffbelastung)* 

 

Parks, Wanderwege, Spielplätze und 

freie Flächen* 
 

Freizeitgestaltung an der frischen Luft 

(Outdoor-Aktivitäten)* 
 

Beschaulichkeit des städtischen Lebens* 

 
Sauberkeit der Stadt ** 

 

Zugang zu Wasser (Flüsse, Seen oder 

Meer)** 

A lot of nature and public green area* 

 

Environmental quality (low pollution)* 
 

 

A number of parks and open spaces* 

 
 

A wide range of outdoor-activities* 

 
 

Tranquility of the place* 

 
Cleanness of the city** 

 

Access to water** 

 

  Wie sehr stimmen Sie den folgenden 
Aussagen zu? 

How strong do you agree with the 
following statements? 

Citizen 

Satisfaction 

Alles in allem bin ich zufrieden mit der 

Stadt, in der ich lebe** 

 
Im Allgemeinen mag ich die Stadt 

NICHT, in der ich lebe**
 

 
Im Allgemeinen lebe ich gerne in dieser 

Stadt** 

 
Alles in Allem, wie zufrieden sind Sie in 

der Stadt, in der Sie leben?** 

All together I am satisfied with the city 

I live in** 

 
In general I do NOT like the city I live 

in** 

 
In general I like living in this city** 

 

 
How satisfied are you with the city you 

live in?** 
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Demographic 

queries 

Alter 

Geschlecht 

Berufliche Tätigkeit 

Bildungsabschluss 
Wohnort + Postleitzahl 

Größe der Stadt gemessen an der 

Einwohneranzahl 

Age 

Gender 

Professional occupation 

Educational achievement 
Residence + postcode 

Size of the city based on the number of 

citizens 

Notes:  * Zenker et al. (2013, p. 162) 

 ** Zenker et al. (2013, p. 163) 

 2nd item of the citizen satisfaction scale is negative coded and was recoded before statistical data analysis 

            4th item of the citizen satisfaction scale had to be answered by means of the Kunin faces 
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Appendix III: Spearman-Rho Correlation Matrix 

 

  Noise Congestion Air Pollution Accident Lead Time Punctuality 

Noise 1 0.643** 0.616** 0.516** 0.112 -0.039 

Congestion 0.643** 1 0.670** 0.634** 0.135* 0.037 

Air Pollution 0.616** 0.670** 1 0.597** 0.114 0.01 

Accident 0.516** 0.634** 0.597** 1 0.07 0.021 

Lead Time 0.112 0.135* 0.114 0.07 1 0.622** 

Punctuality -0.039 0.037 0,01 0.021 0.622** 1 

Physical Condition 0.057 0.091 0,064 0.103 0.337** 0.435** 

Return 0.021 0.025 0,035 0.017 0.172** 0.220** 

Parking Spaces 0.362** 0.439** 0.344** 0.396** 0.216** 0.162** 

Avoiding 0.469** 0.486** 0.469** 0.453** 0.194** 0.128* 

CycleTrack 0.436** 0.433** 0.419** 0.403** 0.145* 0.078 

Pavement 0.398** 0.392** 0.375** 0.360** 0.109 0.071 

Entrance 0.423** 0.397** 0.437** 0.387** 0.222** 0.120* 

Visual Intrusion 0.357** 0.290** 0.384** 0.194** 0.012 -0.127* 

Nature1 0.116* 0.146* 0.182** 0.123* 0.130* 0.151** 

Nature2 0.276** 0.284** 0.384** 0.259** 0.130* 0.1 

Nature3 0.142* 0.106 0.190** 0.120* 0.133* 0.140* 

Nature4 0.159** 0.143* 0.190** 0.135* 0.119* 0.157** 

Nature5 0.095 0.119* 0.183** 0.071 0.149* 0.11 

Nature6 0.151** 0.163** 0.186** 0.171** 0.201** 0.085 

Nature7 0.066 0.091 0.202** 0.148* 0.139* 0.113 
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Physical 

Condition 
Return 

Parking 

Spaces 
Avoiding 

Cycle  

Track 
Pavement 

Noise 0.057 0.021 0.362** 0.469** 0.436** 0.398** 

Congestion 0.091 0.025 0.439** 0.486** 0.433** 0.392** 

Air Pollution 0.064 0.035 0.344** 0.469** 0.419** 0.375** 

Accident 0.103 0.017 0.396** 0.453** 0.403** 0.360** 

Lead Time 0.337** 0.172** 0.216** 0.194** 0.145* 0.109 

Punctuality 0.435** 0.220** 0.162** 0.128* 0.078 0.071 

Physical Condition 1 0.308** 0.186** 0.120* 0.183** 0.145* 

Return 0.308** 1 0.152** 0.079 0.079 0.048 

Parking Spaces 0.186** 0.152** 1 0.659** 0.533** 0.568** 

Avoiding 0.120* 0.079 0.659** 1 0.657** 0.685** 

CycleTrack 0.183** 0.079 0.533** 0.657** 1 0.837** 

Pavement 0.0145* 0.048 0.568** 0.685** 0.837** 1 

Entrance 0.182** 0.041 0.652** 0.643** 0.717** 0.731** 

Visual Intrusion -0.066 -0.059 0.300** 0.442** 0.393** 0.459** 

Nature1 0.081 0.114 0.160** 0.149* 0.074 0.065 

Nature2 0.078 0.084 0.261** 0.228** 0.173** 0.164** 

Nature3 0.084 0.091 0.119* 0.124* 0.071 0.084 

Nature4 0.117* 0.064 0.179** 0.176** 0.141* 0.121* 

Nature5 0.052 0.081 0.145* 0.098 0.069 0.071 

Nature6 0.03 0.038 0.183** 0.198** 0.206** 0.204** 

Nature7 0.088 0.056 0.118* 0.138* 0.032 0.068 

 

  
Entrance 

Visual 

Intrusion 
Nature1 Nature2 Nature3 Nature4 

Noise 0.423** 0.357** 0.116* 0.276** 0.142* 0.159** 

Congestion 0.397** 0.290** 0.146* 0.284** 0.106 0.143* 

Air Pollution 0.437** 0.384** 0.182** 0.384** 0.190** 0.190** 

Accident 0.387** 0.194** 0.123* 0.259** 0.120* 0.135* 

Lead Time 0.222** 0.012 0.130* 0.130* 0.133* 0.119* 

Punctuality 0.120* -0.127* 0.151** 0.1 0.140* 0.157** 

Physical Condition 0.182** -00.066 0.081 0.078 0.084 0.117* 

Return 0.041 -0.059 0.114 0.084 0.091 0.064 

Parking Spaces 0.652** 0.300** 0.160** 0.261** 0.119* 0.179** 

Avoiding 0.643** 0.442** 0.149* 0.228** 0.124* 0.176** 

CycleTrack 0.717** 0.393** 0.074 0.173** 0.071 0.141* 

Pavement 0.731** 0.459** 0.065 0.164** 0.084 0.121* 

Entrance 1 0.413** 0.120* 0.232** 0.124* 0.134* 

Visual Intrusion 0.413** 1 0.091 0.242** 0.140* 0.087 

Nature1 0.120* 0.091 1 0.633** 0.706** 0.657** 

Nature2 0.232** 0.242** 0.633** 1 0.615** 0.570** 

Nature3 0.124* 0.140* 0.706** 0.615** 1 0.730** 

Nature4 0.134* 0.087 0.657** 0570** 0.730** 1 

Nature5 0.124* 0.092 0.488** 0.538** 0.540** 0.564** 

Nature6 0.180** 0.193** 0.450** 0.492** 0.399** 0.412** 

Nature7 0.104 0.05 0.360** 0.303** 0.428** 0.380** 
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  Nature5 Nature6 Nature7 

Noise 0.095 0.151** 0.066 

Congestion 0.119* 0.163** 0.091 

Air Pollution 0.183** 0.186** 0.202** 

Accident 0,071 0.171** 0.148* 

Lead Time 0.149* 0.201** 0.139* 

Punctuality 0.11 0.085 0.113 

Physical Condition 0.052 0.03 0.088 

Return 0.081 0.038 0.056 

Parking Spaces 0.145* 0.183** 0.118* 

Avoiding 0.098 0.198** 0.138* 

CycleTrack 0.069 0.206** 0.032 

Pavement 0.071 0.204** 0.068 

Entrance 0.124* 0.180** 0.104 

Visual Intrusion 0.092 0.193** 0.05 

Nature1 0.488** 0.450** 0.360** 

Nature2 0.538** 0.492** 0.303** 

Nature3 0.540** 0.399** 0.428** 

Nature4 0.564** 0.412** 0.380** 

Nature5 1 0.581** 0.415** 

Nature6 0.581** 1 0.442** 

Nature7 0.415** 0.442** 1 
Note: ** Statistically significant at the 0.01 level 

          * Statistically significant at the 0.05 level 


