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Abstract 

The establishment of car sharing is seen as one of the mega trends within the automotive industry in future. It 

is supported by rising multimodal mobility trends of individuals, which is shaped by intensifying problems 

of mobility in urban areas. However, car sharing is faced with many challenges, which inhibit consumer 

adoption of using this service. In regards to this, it seems reasonable to consider factors, which might 

influence consumer adoption rates and by this enhance consumer acceptance of SVs. At this point, the 

introduction of AVs as shared autonomous vehicles (SAVs) is recognized by OEMs and car sharing 

providers as a possibility to overcome inhibitors of consumer adoption for the car sharing business. 

Although, SAVs are seen as an inevitable element of the future of car sharing services, research has not 

aimed at providing a comprehensive approach, to identify relevant influence factors of consumer acceptance 

towards SAVs.  

 At this point the present master thesis is going to take hold of this. It aims at examining, what factors affect 

consumer acceptance towards SAVs. Furthermore, it indicates why and to what extent identified factors 

influence consumer acceptance of SAVs. By this, this thesis will to set a first foundation stone, which gives 

implications in regards to future opportunities and challenges of SAVs. In order to do that, this thesis will 

develop a modified UTAUT model, which fits to the purpose of this thesis. This model is going to be tested 

empirically through conducting focus groups.  

The acquired results reveal that participants asserted a moderately positive attitude towards using SAVs. On 

the one side, participants perceived the offered service as very useful in several dimensions in order to tackle 

future mobility demands. But on the other side, participants do not trust the technology yet and have 

concerns, regarding flexibility and independence, of using SAVs. Furthermore, it was found that SAVs offer 

the possibility to extent the traditional target group. The results can provide valuable insights for 

implementation strategies of OEMs and car sharing providers by gaining a better understanding of what 

factors influence consumer adoption and how they can be addressed successfully. 
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1. Introduction 

Nowadays, traffic is the expression of the satisfaction of mobility needs via various means of traffic. In 

every-day-traffic, individuals go from A to B by feet, cycle, public transport or car. It is possible to divide 

these individuals in two distinctive groups. On the one hand, there are individuals who have a distinct 

preference for using their own vehicle and on the other hand, individuals, who utilize multimodal means of 

transportation. Multimodal individuals do not only use one way of mobility, but rather dispose over a broad 

repertoire of mobility options (e.g. public transport, cycling, walking, car) (Lenz & Fraedrich, 2015). This 

trend of mobility behaviour is accompanied by the trend of rising urbanisation, which goes together with 

distinguished factors such as rising private car ownership costs, increase in vehicle inefficiency (e.g. 

congestion, parking time) and increase of greenhouse gas emissions. These issues are seen as main drivers to 

pursue alternatives mobility options. A concept that is able to tackle these problems and has experienced one 

of the most remarkable developments in the past years is car sharing. It is therefore taken seriously as an 

element of everyday mobility for many road users in future (Shaheen & Cohen, 2012). Key OEMs such as 

Daimler, Volvo, Toyota, BMW, VW, Ford, and GM are expected to invest millions of dollars, to acquire, to 

partner, or to develop in-house shared mobility services and solutions (Frost & Sullivan, 2016). Moreover, 

OEMs and car sharing providers are faced with the change, which results in a decreased importance of brand 

loyalty and in a higher importance of functionality and lifestyle. As a consequence, consumers perceive 

vehicles as automobiles-as-a-service, what shapes the rise of alternative business opportunities within the 

automotive sector as the car sharing business (Frost & Sullivan, 2017). Successfully realized concepts 

contain flexible car sharing providers such as DriveNow or Multicity, which offer world-wide mobility 

services in urban and metropolitan areas (Lenz & Fraedrich, 2015). Possibly, the biggest advantage of these 

mobility concepts is that they provide a high degree of flexibility and alternatives and consequently an 

enhancement to conventional mobility options. One reason for that is that shared vehicles can be used at any 

time and duration without extensive preliminary planning. Further, it provides extensive cost advantages in 

comparison to own a car (Sakhdari, 2006). However, car sharing providers are facing challenges, which 

inhibit the adoption of the provided service by many multimodal individuals (Lenz & Fraedrich, 2015). One 

of the main inhibitors of using car sharing is the access in the sense of physical distance between the driver 

and the location of the car, especially in areas of low vehicle density (Lenz & Fraedrich, 2015). At this point, 

the introduction of autonomous vehicles seems to be a possibility to extent and develop current car sharing 

models tremendously (Krueger, Rashidi & Rose, 2016). Consequently, OEMs such as Daimler or Ford are 

expecting to deliver the first shared autonomous vehicle (SAV) by 2021 (USA Today, 2017). The 

introduction of SAVs is seen as an important milestone in the car sharing business as this technology has the 

potential to overcome obstacles of the traditional car sharing business as, for example, that user can request 

the car to his/her location instead of walking to the car. Further, SAVs could offer inexpensive mobility 

demand services or play a vital but also competitive role in sustainable transportation systems (Lenz & 
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Fraedrich, 2015). Above that, SAVs are going to be able to be used for a wider section of persons such as 

non-licenced or elderly individuals (Shaheen & Galcynski, 2014).Therefore, the introduction of SAVs and its 

consequences are seen to be crucial in order to respond efficiently and effectively to upcoming mobility 

needs of consumers.  

1.1. Problem Formulation 

It is implicated that the implementation of SAVs is going to have a crucial impact on the entire traffic 

system. This system is embedded in norms and values, political and economic objectives, legal arrangements 

as well as in everyday practices of users of the traffic system. Due to that fact, it can be expected that societal 

aspects, such as consumer acceptance, are crucial success factors and are going to play a major role in order 

to enable a successful introduction of SAVs (Fraedrich & Lenz, 2014). It is expected that potential benefits 

of the introduction of SAVs are not going to be realised unless they are accepted and used by a critical mass 

of users (Zmud, Sener & Wagner, 2016b). This is further emphasized by the fact that every road user will be 

affected by the introduction SAVs so that it even has to overcome just the use of intention in order create 

actual use (Fraedrich & Lenz, 2014; Gasser et al., 2015). Although consumer acceptance regarding SAVs 

plays a fundamental role for its successful introduction, no study has used a holistic approach to examine this 

issue so far. This means that no study has aimed at connecting relevant determinants from an AV and SV 

perspective at once to identify relevant influence factors of consumer acceptance towards SAVs. Therefore, 

the goal of this thesis is to provide a first step in order to fill this gap by presenting an integrated approach. 

To achieve that, this thesis aims at identifying relevant influence factors, which affect consumer acceptance 

of SAVs by uniting relevant determinants concerning the AV and SV context. The reason for this is that the 

examination of factors, which shape consumer acceptance in future, is a requirement in order to address 

relevant issues regarding the introduction of SAVs in advance and implement this concept successfully into 

the future traffic system.  

1.2 Research Question 

This thesis aims at examining what factors influence consumer acceptance towards SAVs. In order to do this 

it is going to conduct a focus group interview, which is based on a modified version of the UTAUT model. 

By this it is possible to explore individuals’ perceptions, beliefs and opinions with reference to the 

behavioural intention of using SAVs. With the intention of identifying significant factors towards consumer 

acceptance and how they affect behavioural intention to use SAVs the present thesis will investigate the 

research questions: 

RQ1: What factors influence consumer acceptance of using shared autonomous vehicles? 

RQ2: How do identified factors influence consumer acceptance of using shared autonomous vehicles? 
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RQ 2 aims also at giving insights of why and to what extent identified elements affect consumer acceptance 

towards the intention to use SAVs.  

1.3 Case Presentation 

SAVs represent in literature as well as in the automotive industry a rather new and unexplored topic. The 

idea of SAVs, which can be defined as Vehicle on Demand, is seen as a new concept in mobility services. It 

combines different elements of the conventional car sharing service and taxi service with AV technology and 

provides the possibility to offer convenient and inexpensive mobility-on demand services (Burns, 2013; 

Fagnant & Kockelman, 2015). This thesis is focusing on self-driving vehicles with Level 5 automation 

combined with the free floating car sharing system, which is going to be described following chapters more 

in depth. Literature suggests that the free floating system combined with Level 5 automation is expected to 

grow significantly and is able to realise the most momentous potentials in future (Frost & Sullivan, 2016). 

For this reason, the focus of the present thesis is laying on free floating SAVs with Level 5 characterization. 

In the present thesis the provided service of SAVs can be defined in four steps (see Fig. 1) and is adapted 

from Kang, Feinberg & Papalambros (2017):  

1. A customer becomes a member and uses app in to enter location and request a SAV 

2. The SAV arrives in fully autonomous driving mode without human interaction 

3. The vehicle drives in fully autonomous driving mode to the requested location  

4. Customer leaves car at the destination, then the car drives to the next customer or goes into standby  

 

Fig. 1: Concept of SAV mode (engadget, 2017) 
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1.4 Structure of the thesis 

Chapter 1 is considered as an introductory chapter in order to give the reader an overview and idea of the 

present topic and the research goal of the present thesis. Due to this the problem formulation, research 

questions and case presentation are outlined in this chapter. Chapter 2 will present delimitations of this 

thesis to delimit the research focus of this thesis. Chapter 3 is providing an overview about the 

methodology, which is used throughout this thesis and contains the research approach, philosophy and data 

collection methods. Chapter 4 – 7 are providing relevant insights about autonomous driving, car sharing, 

SAVs and consumer acceptance models, which are going to be used as a foundation for the empirical 

analysis. Therefore, chapter 4 and 5 outline relevant definitions, motives of use and impacts of autonomous 

driving and car sharing on individuals and society. Chapter 6 will present the concept of SAVs and 

combines the findings of chapter 4 and 5 in order to identify potentials and limitations of SAVs. In chapter 

7, the theoretical framework is presented and contains definitions regarding consumer acceptance and 

presents relevant models, which will be used in the empirical analysis. Chapter 8 represents the empirical 

analysis of this thesis. It conducts and reasons the adaption of the modified UTAUT model to the SAVs 

context, based on previous findings of the antecedent chapters. In the next step, this chapter will present, 

analyse and discuss the obtained data and outline further implications. Finally, the thesis is concluded in 

chapter 9. 

2. Delimitations 

This thesis is going to take on two different stakeholder perspectives of SAVs – consumers and OEMs/car 

sharing providers. In this thesis, consumers are represented by the main target group of the traditional car 

sharing - young and well educated adults who live in urban areas (Le Vine, Zolfaghari & Polak, 2014; 

Molitor, 2012). By taking on the consumer perspective, this thesis is identifying relevant elements, which 

shape consumer acceptance of SAVs and consequently the use of this concept. By following this approach it 

will be for OEMs/car sharing providers possible to derive appropriate strategies in order to anticipate future 

mobility demands. These insights can be used to create a successful implementation strategy of this concept 

at an early stage. At this point, it is important to mention that SAVs and their use are embedded in a complex 

environment with various stakeholders. Due to the research scope of this thesis on consumer acceptance, it is 

focusing on consumers and OEMs/car sharing providers. Therefore, alternative stakeholders as governments, 

cities or traffic institutes are only included when required and for argumentative reasons.  

Respecting the findings of this thesis one main limitation is that this thesis is not able to predict the actual 

use of SAVs. The reason for that is that highly automated vehicles are not yet present on the streets and so 

this thesis is challenged by the fact that among participants their state of knowledge is only limited due to 

lack of experience and knowledge about this technology. The consequence is that the current study may be 

only valid to a certain point as autonomous driving in connection with car sharing and its impacts on 
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mobility may be in most cases not totally clear to participants (Fraedrich & Lenz, 2014). When SAVs 

become tangible and drivers have the opportunity to experience them in a real life setting, they are going to 

be able to form judgments and provide reliable responses regarding actual use (Zmud, Sener & Wagner, 

2016a). Therefore, this study is going to focus only on behavioural intention (intent to use) and not on use 

behaviour (actual use) in the UTAUT model. The consequence of this is that the determinant facilitating 

condition is not going to be examined in the modified UTAUT model and should be considered in future 

research, shortly before first SAVs are going to be available. Further, in relation to RQ 2, the extent of 

consumer acceptance can be only indicated and not quantified due to the qualitative nature of the empirical 

analysis. Further, due to the group sizes and number of interviews, results are only representative to a limited 

extent. However, it is expected that acquired results set a first essential cornerstone and are able to give 

robust implications for future research.  

3. Methodology 

This chapter is going to present the applied research methodology of this thesis. Methodology is a 

fundamental centrepiece in research, because it provides an outline of how research is executed and how 

knowledge is created and derived (Saunders, Lewis & Thornhill., 2009). In the first step, this section is 

introducing the reader to the research philosophy and research approach. Next, it is going to elaborate on 

using qualitative research methodology and its characteristics regarding the research focus of this thesis. 

Further, this chapter is going to introduce the reader to the data collection process and provide insights on 

collecting secondary and primary data and how they are combined. Regarding primary data special attention 

is given to the focus group design. 

3.1 Research philosophy 

Research philosophy can be described as the “[…] assumptions about the way in which [the researcher] 

view[s] the world” (Ontology) and how knowledge is created (Epistemology) (Blaikie, 2010; Saunders et al. 

2009, p. 108). These assumptions are going to be used in order to reinforce the research strategy and used 

methods of the present thesis (Saunders et al., 2009). Further, they are mostly influenced by research 

paradigms such as: Positivism, Realism, Interpretivism and Pragmatism. Regarding the research scope of this 

thesis, it can be argued that Interpretivism fits the research purpose best. In Interpretivism the world is 

interpreted by outputs, which are generated by participants. Based on these outputs it aims at developing an 

understanding of attitudes and patterns in real life. This means that participants, but also the researcher is part 

of the knowledge creation. By this it is possible to explain the observed attitudes and patterns by developing 

a model, which is mostly based on qualitative research, and tested against hypothesis. As the observer plays 

an important role within the knowledge creation process, results may be biased and harm the outcome of 

results (Blaikie, 2010). However, due to the futuristic character of SAVs and lack of experience it seems to 
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be the most reasonable and feasible approach, in order to create insightful and robust results, what is going to 

be elaborated more in depth in the following (Blaikie, 2010).  

3.2 Research approach 

Regarding the research approach, literature provides different ways of examining research questions: 

deductive and abductive. The present thesis is using mainly a deductive but also partly an abductive 

approach. Regarding the deductive approach, this thesis is going to develop a hypothetical framework based 

on relevant literature and theories. In the next step, it is going to deduce hypothesis based on the created 

model and test them in order to create relevant findings (Blaikie, 2010; Saunders et al., 2009).  

With respect to the examined phenomenon and the proposed research questions, it can be stated that this 

thesis can be characterized partly as exploratory. According to Saunders et al. (2009) exploratory studies 

seek new insights via conducting, for example, focus groups. The reason for that is that this approach 

provides great flexibility and adaption for change of the research direction after attaining relevant results. 

Therefore, this thesis is going to use also an abductive approach, which aims at adapting the developed 

framework based on relevant findings of the focus groups. In the next step, hypothesises are created, which 

are connected with relevant theory and tested after (Farquhar, 2012). 

3.3 Data collection 

Regarding the research questions, it is fundamental to include secondary as well as primary data in order to 

provide robust and new insights. Secondary data are used throughout the present thesis and serve as a main 

basis for the modified UTAUT model. Further, secondary data are used to support presented theories and 

concepts and provide relevant insights into the present topic. The secondary data consist primarily of 

academicals papers, books, case studies but due to the novelty of this topic also of newspapers, articles and 

magazines what embeds the topic in todays’ context adequately. Especially, the conception of the modified 

UTAUT model, which represents the corner stone of the present thesis, is based on empirically literature in 

order to ensure the validity of used data. Primary data will be used to acquire necessary data with regard to 

the adoption of the modified UTAUT model and to test deduced hypothesises. These data will be collected 

via semi structured focus groups and have consequently a qualitative character. Using qualitative research, 

which can be referred to “all non-numeric data or data that have not been quantified” (Saunders, et al. 2009), 

relates narrowly to the approach of this thesis as it aims to create new insights and knowledge about 

consumer perceptions and behaviours and test variables with an emphasis on consumer acceptance towards 

SAVs (Corbin & Straus, 1996; Johns & Lee-Ross, 1998).  
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3.4 Focus group interviews 

With reference to be above mentioned, using focus groups interviews in order to collect relevant data for the 

present purpose, seems to be reasonable for several reasons. First of all “[f]ocus groups explore how people 

perceive, feel about, or view a certain service […]”, what are crucial elements of consumer acceptance 

(Fraedrich & Lenz, 2014; Wilson 2016, p. 129). Further, findings produced by focus groups are often unique. 

The reason for that is by interviewing different participants regarding age, ethnicity, income, experiences etc. 

at the same time it is possible to realize synergistic potentials due to group dynamic effects (Wilson, 2016). 

This is further emphasised by the fact that focus groups do not aim to reach a consensus (Saunders et al., 

2009). Consequently, participant’s interactions and responses are encouraged and offer the advantage to 

consider various, opinions and attitudes of participants toward the specific research problem from different 

perspectives, what deepens gained insights (Saunders et al., 2009). Due to that, focus groups provide the 

opportunity to create new insights and acquire unexpected information, which are rarely created by 

individual interviews or observations (Wilson, 2016). Overall, it can be said that due to the futuristic and 

explorative character of the present thesis, conducting focus groups seems to be highly appropriate in order 

to provide an integrative and a solid framework. 

The coordination of the conducted focus group can be divided into three phases and is motivated by the 

approach of Krueger (1994): Planning, execution and analysis phase. 

3.4.1 Planning phase 

The planning phase is important in order to execute adequate focus groups and acquire significant results. 

The planning session included various decisions, which started with developing an interview guide 

concerning the relevant purpose and choosing appropriate participants (Morgan, 1997). To ensure validity, 

an interview guide was developed and motivated by using various studies, which examined consumer 

acceptance in the fields of car sharing and AV technology (Appendix A). By this relevant determinants were 

identified, which might be also significant within the SAV context regarding consumer acceptance. This was 

further improved as the interview guide was adjusted, depending on if participants brought up new aspects, 

which could be considered as significant towards consumer acceptance of SAVs. The interview guide 

contained open ended questions, what allowed participants to elaborate more on mentioned issues to get 

deeper insights with reference to the research goal (Kvale, 2007). Further, in the planning phase it was 

decided to conduct two interview groups. Within the segmentation process, it was taken into consideration to 

compose homogenous groups because homogeneity permits more free-flowing conversations among 

participants and simplifies analyses within groups, but also when comparing different groups (Morgan, 

1997). In this case, individuals were chosen regarding AV experience and car sharing membership. Group 1 

contained participants who had no/limited AV and car sharing experience in order to trigger relevant insights 

of potential users. Group 2 contained participants who have experienced AVs and are car sharing members. 
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So it could be ensured that participants are more likely to imagine this futuristic scenario in a realistic way 

and consequently provide more valid insights based on their previous experiences with AVs and car sharing. 

To create a certain degree of validity for both groups, they received exact the same materials at the start of 

the interview (Appendix B). The materials included two videos and a use case scenario to enable participants 

to get a realistic impression of how SAVs and their use could look like in future. Each group included five 

participants, what seemed adequate so that every participant had the opportunity to share his/her opinion 

(Krueger, 1994; Morgan, 1997). Further, it was made sure that participants are living in urban areas and are 

between the ages of 20 – 32 years because these individuals can be seen as one of the most potential user 

group of SAVs (Le Vine et al., 2014; Molitor, 2012). Participants were chosen on the one hand actively via 

E-Mail, and on the other hand, via social media posts on a voluntarily basis.  

3.4.2 Execution phase 

The second step included the execution of the focus group interviews. In total, two focus groups with a 

number of five participants were conducted at Copenhagen Business School on the 10
th
 and 12

th
 of April. It 

was decided to conduct semi structured focus groups because this allows participants to pursue issues which 

lay in their interest, what may moreover, contribute to a vivid discussion (Morgan, 1997). However, this 

opportunity represented also a challenge to be objective and reflexive, what affects validity and reliability 

(Rossman & Rallis, 2003). The reason for that is that by using semi structured interviews, participants talked 

sometimes about aspects which were not relevant regarding the research focus. Due to my role as a 

moderator it was necessary to guide participants back to the research purpose and so it was inevitable to 

become an active part of the interview, what affects objectivity and reflexivity (Malterud, 2001; Saunders et 

al., 2009). Having this in mind, it was intended to acquire data precisely and entirely and being self-reflexive 

regarding the effect of my presence to prevent subjective selectivity within the data collection process 

(Rossman & Rallis, 2003; Saunders et al., 2009). In order to ensure further reliability, both groups received 

exact the same materials at the start of the interview (Appendix B).  

3.4.3 Analysis phase 

The third phase consisted of analysing the interviews. This means that it was aimed at conducting a focused, 

systematic and verifiable analysis (Krueger, 1994). In order to do this, both interviews were recorded and 

immediately analysed based on the modified UTAUT model (Saunders et al., 2009). Due to a tremendous 

amount of information that was produced, it was challenging to select the most relevant data for the present 

purpose. To increase validity and limit observer bias, interviews were listened several times to capture all 

relevant statements and the way participants expressed those (Saunders et al., 2009). The relevant statements 

were written down in order to be able to identify which of them mirror identified attitudes towards a 

determinant most precisely. In the next step, the focus was laying on interpreting the data by identifying 

patterns and tendencies towards examined variables. Specific comments, which mirrored the general attitude 
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and tendency, were summarized to reduce the acquired data. Finally, the comments were used as direct 

quotations in the analysis as this is seen as most appropriate in focus groups to mirror the general attitude of 

the participants towards a specific determinant (Krueger, 1994). By this, it was able to get an integrative 

overview of participants’ opinions and thoughts and finally how they affect the relevant determinant. 

Participants were quoted according to their group membership and time (e.g. Group x; min: xx:xx). 

4. What is Autonomous Driving? 

In general, autonomous driving can described as an independent car that drives targeted in real life traffic 

without interference of the driver (Daimler AG, 2017). This means that autonomous vehicles (AVs) take 

over responsibility of safety-critical control functions (e.g. throttle, steering, braking) without driver input. 

AVs operate on a three-phase design, sense-plan-act, which is seen as the prerequisite of robotic systems. 

Analysing complex and dynamic environments and reacting based on the analysis accordingly, seems to be 

one of the main challenges AVs are facing. In order to master this challenge AVs dispose over sensors, 

cameras, global positioning systems and other assistance systems, which process incoming data from the 

actual surrounding (see Fig. 2). Based on this, AVs execute decisions as braking, acceleration or lane 

changing (Bagloee et al. 2016; Zmud et al., 2016b) and are able to decrease human interaction partially or 

completely. This means that AVs can be described as an advanced driver system in which the role of the 

driver is transferred to the vehicle successively.  

 

 

 

 

 

 

 

 

 

 

Fig. 2: Volvo Self Driving Car, inhabitat (2017) 
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4.1 Levels of autonomy  

Nowadays, autonomous driving is a highly discussed topic in public and research, but is still often 

misunderstood in its meaning (Gasser et al., 2015). Because of this, it is necessary to determine this term and 

its facets in detail in order to prevent any sources of confusion. By doing this, this section will provide 

specific insights about driving assistance systems to divide the different levels of automation of a vehicle and 

its characteristics. Driving assistance systems can be described as electronical tools, which aim to support 

and relieve the driver during the driving process. Their main purpose is the surveillance of the surroundings, 

the vehicle and the driver and if necessary to intervene regulative (Ohl, 2016). The intervention can result in 

a simple warning signal or even in an active intervention in the driving process. By this driver assistance 

systems contribute to a higher safety, comfort or economy of the car (Katwinkel & Kopischke, 2009). These 

attributes are more or less distinctive depending on the level of automation, which is determined by the level 

of interaction between the driver and car (Ohl, 2016). To classify the different levels of automation, 

international authorities classified six different levels of automation (see Fig. 3) (VDA, 2015). These levels 

determine which tasks of the driving process are undertaken by the car and which by the driver itself.  

Level 0 (Driver Only):  

A vehicle with Level 0 characterisation does not contain any automated driving functions. This means that 

the driver is responsible for the longitudinal guide (keeping up speed, accelerate, brake) and lateral control 

(steer) even, when enhanced by warning systems (VDA, 2015). 

Level 1 (Assisted):  

A vehicle with Level 1 characterisation has the possibility to undertake either longitudinal guide or lateral 

control, while the driver conducts permanently one of the other tasks. At this stage the driver still has to 

monitor the driving task permanently and has to be able and prepared to take over the driving task (VDA, 

2015).  

Level 2 (Partial automation):  

At this stage the driver has the possibility to hand over the longitudinal guide and lateral control to the 

vehicle in specific situations. However, the driver has to monitor the traffic and the vehicle during driving 

permanently and must be able to take control over the vehicle immediately (e.g. Congestion Assistant) 

(VDA, 2015).  

Level 3 (Conditional automation): 

At this stage the vehicle is able to drive autonomous and to identify its system boundaries. This means that 

the vehicle is able to identify situations in which the environmental conditions overrule its range of functions 

and prompts the driver in those situations to take over the driving task (VDA, 2015).  
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Level 4 (High automation): 

At this stage the driver can handover the driving task completely in specific cases. These specific cases are 

determined by the type of street, speed range and environment conditions. Fields of application could be 

Valet Parking or in city traffic (VDA, 2015). 

Level 5 (Full automation): 

At this stage the vehicle is able to take over the driving task, independent of the type of street, speed range or 

environment conditions. This means that no human interaction or observation is necessary during the driving 

task (VDA, 2015). 

 

Fig. 3: Levels of automation (VDA, 2015) 

4.2 Status Quo of autonomous driving 

Within the last years, more and more companies started to invest in and develop autonomous features in the 

automotive sector. Among them are the classical OEMs as Audi, Daimler, Toyota, Tesla, etc. but also 

technology companies as Google or Apple (Research and Markets, 2017). OEMs are faced with the change 

that let become brand loyalty more unimportant and functionality and lifestyle more important. As a 

consequence, consumers perceive vehicles as automobiles-as-a-service and this promotes the shift of 

implementing more autonomous features in vehicles in future and shapes the rise of alternative business 

opportunities within the car industry (Frost & Sullivan, 2017). It is estimated that a car is not going to depend 

anymore on a driver in future. Nowadays, already many cars have several assistance systems installed in 
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order to make driving more safe, convenient and efficient and it all aims at forwarding autonomous driving 

(Udacity, 2017) 

Due to the high and ongoing investment in AV technology (e.g. cognitive cloud computing, artificial 

intelligence) by OEMs, but also technology companies, AV technologies are already relatively mature and 

ready for use. It can be stated that it is likely that first generations of AVs are going to hit the market this 

year. Due to rising consumer preferences for convenient technologies it is estimated that the take rate of 

Level 2 vehicles has doubled in 2016 and that OEMs are following the lead of Tesla by offering AV 

technology as partial-hands off driving on the highway or self-parking (Frost & Sullivan, 2017). Level 3 

vehicles are already available on the market (e.g. Tesla) and it is estimated that Level 5 vehicles are going to 

be ready for series production in 2025 – 2030 (see Fig. 4) (BCG, 2015; Udacity, 2017; VDA, 2015). Experts 

estimate that the AV market will increase tremendously by 2035 and would represent 25% of the total 

automotive market and that even around 50% of the worldwide automotive market is going to be covered by 

AVs in 2040 (Level 3-5) (BCG, 2015; Bagloee et al., 2016).  

 

Fig. 4: Introduction of automated driving and parking functions (VDA, 2015) 
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4.3 Impacts of autonomous driving – Discussion of drivers and constraints 

Despite the fact that transportation represents a mean which promotes and secures prosperity of societies, it 

cannot be denied that it comes along with negative impacts, such as pollution or accidents combined with 

human interaction (Parry et al., 2007). On the one hand, it is assumed that AVs are going to be able to limit 

negative externalities to a certain extent, such as safety or increased mobility for individuals, but on the other 

side, its introduction might come along with negative externalities such as increased demand of road 

capacities (Haboucha, Ishaq & Shiftan, 2017). The following chapter will elaborate on positive as well as on 

negative anticipated consequences of autonomous driving, which might be also significant in a SAV context 

(Chapter 6).  

4.3.1 Safety impacts 

Autonomous vehicles have the potential to reduce traffic accidents greatly. In 2016 the number of fatal 

accidents increased over 1.25 billion (WHO, 2015). According to Fagnant & Kockelman (2015) almost the 

half of fatal crashes involved a combination of distraction, alcohol or fatigue, what may be prevented by AVs 

in future as they offer the potential to eliminate human errors. This is further emphasized by the fact that 

human errors are responsible for over 90% of car accidents. Above that, even when the reason of the crash is 

caused by the car, roadway or environment, human factors as distraction or speeding are found to have 

contributed to the accident. Bearing these facts in mind, in can be argued that AVs offer substantial benefits 

with regard to safety issues in transportation (Fagnant & Kockelman, 2015). However, the elimination of 

human errors is based upon the assumption that automated dysfunctions are marginal and that traffic 

situations remain constant (e.g. poor-weather driving, different traffic situations) (Campbell et al., 2010). So 

far many driving situations are already manageable for AVs, but developing a system which can adapt to 

every traffic situation and roadway is one of the major challenges autonomous driving is facing (Campbell et 

al., 2010). One of the major challenges of automated driving is the interaction between the AV and other 

road users as, for example, pedestrians (Fagnant & Kockelman, 2015). A pedestrian might be walking, 

sitting, or standing at the street to cross or just to wait for someone. The interpretation of his/hers intentions 

might seem easy for humans, but is seen as major challenge for AVs, in this case (Fagnant & Kockelman, 

2015). A further limitation of autonomous driving is seen in cases of accidents with respect to machine 

ethics. The reason for this is even by introducing AVs the accident rates will not decrease to zero (Bagloee et 

al., 2016). This means that in case of an unavoidable accident an AV must be programmed with various 

potential crash scenarios, what leads to the encounter of different ethical issues. An example is given by 

Bagloee et al. (2016) who described an unavoidable crash scenario of an AV on the road, which is 

encountering another car with two passengers that crossed a red light. Hereby, he presents two possible ways 

for action of the AV. Firstly, to brake and hit the other car or secondly, to steer to the road side and brake, 

where is waiting a pedestrian to cross the street. The dilemma is whether to kill the persons in the other car 
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who ran a red light or to kill the innocent person (pedestrian). This example makes clear that ethical but also 

legal aspects (e.g. liability issues) of this technology represent big challenges, which have to be overcome in 

order to introduce this technology successfully. This is further emphasized by the fact that regulation and 

policies characteristically lag behind with regard to innovative technology trends. For example, Level 3 cars 

are already on the streets since last year, but in Germany laws regarding liabilities of AVs did not appear 

until this year (Spiegel Online, 2017a; strategy&, 2016).  

Ultimately, analysts forecast that AVs will overcome most of the mentioned challenges that prevent the 

ability to react accurately in complex situations and environments (Fagnant & Kockelman, 2015). 

Researchers as Hayes (2011) argue that motor vehicle fatality rates may approach to similar rates as in 

aviation or train sector, which is 1%. A downward trend of accidents could be observed by introducing new 

technologies with reference to automation of car systems such as forward collision warnings, adaptive 

headlights or lane departure warnings etc., which are already existent in Level 0 or Level 1 vehicles (Bagloee 

et al., 2016). It is estimated that the next levels of cars (Level 3-5) will experience more technologies with 

regard to automation and so contribute to the downward trend of accidents (Bagloee et al., 2016), what might 

improve consumer acceptance. 

4.3.2 Travel behaviour impacts  

It is expected that safety, congestion and traffic impacts by using AV will have an essential influence on 

travel behaviour of individuals (Fraedrich & Lenz, 2014). For example, the factor time is going to be 

completely revaluated. The imagination that the driver is not obliged to focus on driving tasks during driving 

but can focus rather on other activities such as working, relaxing or sleeping may lead to a reassessment of 

the factor time concerning driving. The reason for this is that mobility is no longer seen as detrimentally or 

loss of time as the travel time may be seen as more comfortable and used productively (Fraedrich & Lenz, 

2014). A consequence of this could be that drivers consider for their daily routes (e.g. work) to drive to 

different destinations as usual (e.g. more far away) or even reconsider their place of residence (Heinrichs, 

2015). Bearing in mind that the driver does not have to focus on the driving task this development offers the 

possibility that AVs provide mobility for groups who are so far limited in the access of mobility such as 

elderly, disabled or non-licensed individuals. This means that AVs could, for example, chauffeur children to 

school or elderly people to the doctor or groceries (Fagnant & Kockelman, 2015). However, the personal 

independence and mobility would lead to a higher demand of automobile travel, along with increased 

emissions and probably higher obesity rates. Further, it is possible that traffic flow will be affected 

negatively, resulting in, for example, less road capacities, due to increased trip making of impaired 

individuals. Nevertheless, AVs might be able to choose smart routes in combination with faster reaction 

times and intelligent infrastructure in order to counteract increased automobile demand (Fagnant & 

Kockelman, 2015). The introduction of AVs could also affect parking issues positively, especially, in urban 
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areas by improving the development of smart parking. This means that due to the valet function, an AV may 

reduce the time invested to find a parking spot in cities, what improves traffic flows in cities. Above that, 

AVs offer the possibility to communicate with parking infrastructure, what enables them to offer driverless 

drop-offs and pickups. It also may offer the possibility to service multiple persons within a short period and 

on demand (e.g. on demand taxi). This development could offer new possibilities for business model 

extensions as for car sharing, by which several users could order a SAV via app within a short time period in 

order drive to the desired destination (Fagnant & Kockelman, 2015).  

All in all, it can be said AVs are going affect mobility tremendously in future. This technology has the 

potential to eliminate human errors and by this preventing deadly crashes. Furthermore, it can provide 

benefits with regard to time efficiency by increasing road capacity, what results in reduction of congestion. 

Also it has the potential to provide mobility to elderly or disabled persons and offers the driver the possibility 

to use the driving time more effectively by working or relaxing during the time, which is traditionally 

devoted to driving (Fagnant & Kockelman, 2015; Haboucha et al., 2017). Last but not least, this technology 

provides the improvement of the car sharing business concept by introducing SAVs.  

4.4 Consumer acceptance of autonomous driving  

As presented in the previous chapter, autonomous driving is able to realize many potential benefits for 

society and individuals in future. However, consumer acceptance is crucial in order realize these potential 

benefits (Zmud et al., 2016a). Consumer acceptance represents an essential variable for the implementation 

of AVs as it determines to what degree consumer are willing to accept and use this system, what influences 

also the way OEMs and car sharing providers are going to design and market SAVs (Zmud et al., 2016a). In 

order to get a general overview of consumer acceptance towards autonomous driving, this chapter will 

present findings of various public opinion studies. The reason for that is that SAVs are based on the same 

technology and it consequently can be assumed that these findings might be also relevant for consumer 

acceptance in the SAV context.  

In the past, there have been conducted many surveys, which measured and identified important aspects 

concerning consumer acceptance towards autonomous driving (Kyriakidis, Happee & Winter, 2015; Zmud et 

al., 2016a; Fraedrich & Lenz, 2014). Although there are already many studies about consumer acceptance of 

AVs, its research is so far not sufficiently covered (Haboucha et al., 2017).  

A study from Frost & Sullivan (2006) evidenced that consumer showed reluctance in handing over control of 

the vehicle to a robot, who is conducting the driving task. By analysing studies, which were published more 

recently, it was possible to find out that this reluctance has decreased and consequently evidences a shift of 

consumer acceptance towards AVs (BCG, 2015). It could be noticed that consumer acceptance of 

autonomous driving was, especially, in Asia and USA high. However, other countries, as for example, 
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Germany doubt that this technology is going to work safely (Continental AG, 2013). For example, below 

50% would be willing to use an AV in future (Continental AG, 2013). However, younger generations 

between 18 and 29 years expressed a relatively high openness to use this technology, in special, when it 

comes to car sharing as over two third of this user group could imagine using a SAV in future (Detecon, 

2016). These findings are underlined by other studies, which proved that young adults, who reside in urban 

areas, had the most interest in using AVs, such as Level 5 vehicles, due to savings in travel time and increase 

mobility and comfort (Caldwell, 2014; Deloitte, 2012; Fraedrich & Lenz, 2014; Howard & Dai, 2014; 

Schoettle & Sivak, 2014). For example, a focus group study of Deloitte (2011) evidenced that in special 

younger generations between 19-31 years perceived AVs due to these aspects as positive. The reason for that 

is that the driving task was often perceived as annoying because it hinders them to execute more important or 

interesting activities such as writing E-Mails or surfing in the internet. Further, individuals stated in a study 

of BCG (2015) that they see benefits in self-parking options and that they could multitask during driving.  

However, several other studies proved that participants expressed trust issues in riding in an AV as they were 

concerned about technical failures or lability issues (Bansal, Kockelman & Singh, 2016; Caldwell, 2014; 

Schoettle & Sivak, 2014; Seapine Software, 2014). Further, individuals were concerned about social skills of 

AVs in traffic situations stating that machines do not possess about the common sense, which is needed in 

order to interact with human drivers (goodyear, 2016). Nevertheless, participants were convinced that AVs 

could provide essential improvements in safety issues as they would eliminate human errors and by this limit 

accidents dramatically (Bansal et al., 2016; goodyear, 2016; Schoettle and Sivak, 2014) 

Overall, it can be argued that the presented findings about consumer acceptance towards AVs mirror a quite 

heterogenic picture depending on age, culture, origin, etc. An important finding indicates that in special 

younger generations are more willing to use AVs, what corresponds with the main target group of car 

sharing (Le Vine et al., 2014; Molitor, 2012). Further, it can be said that negative aspects regarding safety 

outweigh as individuals in general have trust issues regarding the safety of AVs. These obtained findings are 

going to support the use of specific variables in the adjusted UTAUT model in order to understand 

individuals’ motivation to use/not use a SAV.  

5. The Sharing Economy 

This chapter is going give an overview of the car sharing business. By describing important elements of the 

sharing economy in general, it will present the car sharing model, which is relevant for the present thesis. 

Further, this section will provide insights of drivers and obstacles of car sharing, which are going to be used 

in order to justify the introduction of SAVs and in the analysis part. 

One of the most outstanding developments of the 21
st
 century is the fast growth and evolution of the sharing 

economy. According to Hamari, Sjöklint & Ukkonen (2016, p. 2050) it can be defined as “an economic 
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model based on sharing, swapping, bartering, trading or renting access to products within a community as 

opposed to personal ownership”. Nowadays, within the sharing economy, it became normal that consumers 

can share everything from luxury hand bags to high-end homes to designer pets but also cars on a short term 

basis (BCG, 2016). Due to the research scope of this thesis and the principle of the car sharing business it is 

only going to examine the access through renting a product or service (BCG, 2016). This means that 

consumers do not acquire services or products per se and own them but rather that consumers receive a 

temporary right of use of the product or service in exchange for a specific payment. This contains that the 

ownership of a specific good is not a requirement for daily use (Witzke, 2016).  

The sharing economy is based on the principle that every product or service is sharable for a specific price. 

Its aim is it to address and tackle buyers and sellers needs and to intensify and optimise the utilisation phases 

of a product in order to conserve valuable resources (Witzke, 2016). Respecting the above mentioned, it 

seems that a car is a predestined product for collaborative consumption because of its substantial idle 

capacities (Cancler & Knie, 2006). It is argued that a car is used way below its actual possible use (mostly 

below one hour) on a daily basis (Cancler & Knie, 2006). Further, having a car is mostly connected with 

high costs of ownership such as acquisitions costs, maintenance, taxes, fuel, etc., what results in using a 

shared vehicle offers the opportunity realize individual costs savings. This form of collaborative 

consumption can be characterized as the mobility concept car sharing (Witzke, 2016), which is going to be 

explained further in depth in chapter 5.1. The general sharing model in connection to the car context can be 

determined by the three core elements: value, coverage and trust (BCG, 2016). 

Value in the sharing economy expresses itself in different dimensions. Sharing a product or service enables 

consumers to circumvent an investment in a product or service along with the following costs that arise with 

ownership. This means that they only pay for the product or service when the consumer needs it and above 

that they have the possibility to change the type or timing of the used product or service anytime (BCG, 

2016). As a consequence of this, for consumers, who does not need a car frequently and mostly just for short 

trips, the renting costs of a short time period are significantly less than the total cost of ownership (BCG, 

2016). This fact will be important in future as for the Generation Y, which are seen as game changers in the 

future automotive industry. The reason for this is that car ownership is not that important to them compared 

to previous generations and they show a great interests in alternative mobility options (e.g. car sharing, ride 

sharing) (BCG, 2016; Truttle, 2012) 

Coverage can be referred to the geographical scope of a shared service or product, its availability at a certain 

time and the ease of user access. Availability requires that car sharing companies have a sufficient number of 

vehicles on the streets in order cope, for example, with times of peak demands (BCG, 2016).  



 
 

24 
 

Trust is essential in the sharing economy. When it comes to transactions consumer have to build trust and 

confidence quickly in order to move forward. In the car sharing business trust is mostly created via 

reputation, which is often underlined by the brand of an automotive company or car rental company (e.g. 

DriveNow  BMW) (BCG, 2016). 

5.1 What is car sharing?  

According to Shaheen & Galcynski (2014) it is defined as the short-term vehicle access among a group of 

members who share a vehicle fleet, which is maintained, managed and insured by a third-party organisation. 

Generally, the vehicles are provided through self-service vehicle access on a 24-hours basis for short term 

trips. Further, costs as fuel, insurance or maintenance are included in the renting price (Shaheen & 

Galczynski, 2014). It is expected that the car sharing market grows from 7.9 million users and 111,846 

vehicles in 2015 to 36.37 million users and 427.129 vehicles by 2025 around the globe, which means an 

annual growth of 16,4% and 14,3% respectively (2015-2025) (Frost & Sullivan, 2016). Car sharing concepts 

provide substantial value to consumers and can also have a substantial effect on mobility networks. One 

shared vehicle has, for example, the potential to remove between 9 and 13 private owned vehicles from the 

roads just by consumers, who sell their personal vehicle and use a SV or delay a planned acquisition of a car 

(Martin, Shaheen & Lidicker, 2010). It is expected that car sharing is going to take a hold in large urban 

cities in future (Frost & Sullivan, 2016). In general, car sharing is used by young adults, who are well-

educated and living in urban areas; a decisive amount of car sharing users is represented by students. Further, 

many of them are relatively heavy users of other means than the car (e.g. public transport, cycling etc.) (Le 

Vine et al., 2014; Molitor, 2012). 

Car sharing differs from ride sharing, which involves being driven rather than driving. This business evolved 

into structured taxi services and nowadays into innovative business models as Uber or Lyft (BCG, 2016). 

According to Frost & Sullivan (2016) it is expected that the car sharing business might convergence with the 

ride sharing business model, but due to the research scope of this thesis this aspect is going to be neglected.  

5.2 Car Sharing concepts 

In general car sharing can be divided into business-to-consumers (B2C), which can be seen as the traditional 

car sharing, corporate car sharing and mostly informal peer-to-peer car sharing (P2P) (BCG, 2016; Frost & 

Sullivan, 2016). Due to the research scope of this thesis it is going to focus on the traditional car sharing 

solely (Frost & Sullivan, 2016).  

In B2C car sharing business concepts, a company acquires vehicles to supply them at strategic points around 

the city for their potential consumers. In general, members use their smartphones in order to locate the 

nearest available vehicle, open the car with their membership card and drive it only for the purpose and time 

they need it (Cohen & Kietzmann, 2014). This system aims at ensuring that idle times stay on a low basis 
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and that benefits and costs of car sharing are distributed properly. A distinguish element within the car 

sharing business is the cooperation with city governments, which aim it is to negotiate reduced fees or usage 

of high occupancy vehicle lanes but mainly to attain privileged parking spaces at a discount or for free 

(Cohen & Kietzmann, 2014). 

The B2C model conducts in two different operational models, which can be defined as either round trip 

model, which is station based or one way model, which offers a one way station model and free floating 

model (see Fig. 5).  

 

Fig. 5: B2C car sharing models (Frost and Sullivan, 2016) 

When using a round trip station based model the driver has to return the car to the same station at the end of 

the reservation period (e.g. Zipcar, Flinkster, Cambio). Normally, the user has to reserve the car one hour 

before the preferred period of use and in some cases also the specific period of use (Harding, 2013). The one-

way station model offers the consumer more flexibility as the car can be picked up at any station A and 

returned at any other station B (Jorge, Molnar & Almeida Correia, 2014). The free floating system offers the 

highest grade of flexibility as the consumer has the possibility that the car can be collected and dropped off 

anywhere in the corresponding business area (e.g. DriveNow, car2go) (car2go, 2016a; Frost & Sullivan, 

2016) The user is able to rent spontaneously a car without prior reservation. As already mentioned earlier 

this thesis is going to focus on the free floating system because this concept corresponds most with the idea 

and potentials of SAVs (Lenz & Fraedrich, 2015).  

5.3 Motives of using car sharing from a consumer perspective 

In society the intention to use car sharing is characterized by multiple facets. Hence, the following chapter 

will present use motives of car sharing users, which can be seen as drivers for the car sharing businesses. 

Besides, it will present potential inhibitors for use intention, which can be seen as obstacles for consumer 
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adoption of the traditional car sharing businesses. The reason for that is that SAVs are partly based on the 

same concept and consequently, it can be assumed that these findings about motives might be also relevant 

for consumer acceptance in the SAV context.  

5.3.1 Drivers of Car Sharing  

According to a study of EY (2016), satisfying emotional purposes is one of the main drivers of car sharing. 

In most cases car sharing is used for leisure activities (e.g. going to friends, cinema etc.) and to go shopping 

or grocery shopping, what represents a functional purpose. In connection with that individuals are using a 

shared vehicle as a last mile/first mile solution in combination with alternative mobility options (e.g. bus, 

train, underground), especially, in cases in which public transport networks are poorly installed. This means 

that car sharing represents a complementary function to public transport.  

Today, more and more individuals are using various means of transportation in order to plan trips such as car 

sharing. The main motives of using car sharing can be determined in regards to flexibility, convenience or 

cost and time reduction (Kempf, Harrach & Müller-Martini, 2015).With regard to financial aspects 

consumers consider costs saving options, which are generated by collaborative consumption, as central, what 

create value for the users. The reason for this is that using a shared car allows the user to circumvent an 

investment in an own car, accompanied with the following costs that arise with its ownership (BCG, 2016). 

In connection to that the possibility to use a car only when it is needed without owning it, creates another 

important motive especially for non-car owners to use car sharing (Kempf, Harrach & Müller-Martini, 2015). 

This fact is further emphasised by the decreasing importance of car ownership of urban individuals (Truttle, 

2012). Nevertheless, this factor can be seen only relative as the decision of owning a car is not solely based 

cost motives (imfo, 2016). Car sharing users see motives in using this concept because it also eliminates time 

consuming efforts (e.g. administrative activities, workshop visit, searching for a parking space) 

(Sonnenberger, 2013; Schaefers, 2013). Due to this many cities enacted, for example, laws in order to 

facilitate the parking process for shared vehicles as for DriveNow or car2go (Welt Online, 2017). These laws 

introduced reserved parking spots, release of parking fees and special markings for shared cars. The reason 

for this is that cities and governments want to decrease private vehicle use to reduce traffic and pollution in 

urban areas (Welt Online, 2017). By this and the other mentioned reasons car sharing users evolve a certain 

feeling of freedom as they do not have to take care about the classical consequences of car ownership 

(Sonnenberger, 2013). Further, users state that by using car sharing they would be more flexible in several 

dimensions. For instance, car sharing offers through its flexible terms of use spontaneous and independent 

mobility and offers the potential to fill gaps in public transport networks, what is defined as last mile/ first 

mile services (Tils, Rehaag, & Glatz, 2015). By this it is possible to enhance mobility options, especially, for 

non-car owners (Harms & Truffer, 2005). In connection to that, users perceive that car sharing provides less 

effort than taking, for example, public transport as well as requiring less effort in trip planning (imfo, 2016). 
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An encouraging factor is the simple calculation of costs by using a shared vehicle, what makes short term 

rents of vehicles more attractive (Sakhdari, 2006). Another motive of using car sharing is provided by user-

friendliness. Through the flexible and easy booking process, transparent price models or limited 

responsibility of vehicle ownership car sharing enables the user to save time and effort compared to 

alternative mobility options (Schaefers, 2013). This factor is stressed by the dimension trust as the mentioned 

aspects help the consumer to build trust and confidence quickly in order to use this concept in the long run 

(BCG, 2016). 

5.3.2 Obstacles of Car Sharing 

Although, car sharing offers the possibility to lower costs of ownership (e.g. depreciation, insurance, 

maintenance) and realize other benefits it is also affected by inhibitors regarding to consumer adoption, 

which can be seen as obstacles. One of them is that using a SVs can be still more expensive compared to 

using an own car (BCG, 2016). At the moment car sharing offers the largest cost advantage for users who 

drive a low mileage per year, what means, for example, 7.500 km for city drivers (BCG, 2016). The problem 

is that some users have difficulties with the price systems and to compare those to their own mobility habits 

in order to calculate if a SV is worth using for their own purposes (imfo, 2016). A noticeable statement was 

made by a participant of a focus group who argued that selling his vehicle and using car sharing would be 

almost the same as jumping from a diving board without actually knowing whether there is any water in the 

swimming pool or not (Le Vine et al., 2014). Bearing this in mind it probably can be stated that one of the 

biggest obstacles for car sharing is to overcome the importance of private car ownership (Le Vine et al., 

2014). For example, imfo (2016) evidenced in group interviews that car ownership plays a major role with 

regard to consumer acceptance of car sharing. Participants, who own a car, claimed that independence and 

flexibility in using a car spontaneously is of major importance, what indicates a trend towards owning than 

rather sharing a vehicle. However, there are statistics that indicate that the value of owning a car, especially 

for younger generations, is decreased and is going to decrease in future, what might be intensified by the car 

sharing concept (Truttle, 2012). Another inhibitor is seen in the dimension coverage, which can be referred 

to the geographical scope of a SV and its availability at a certain time (BCG, 2016). The reason for this is 

that according to Le Vine et al. (2014) car sharing provider do not guaranty towards its customers that a car 

will be available at any time they need it. Further, a major problem of car sharing resembles the access in the 

sense of physical distance to the vehicle. The distance between the user and the vehicle is still seen as an 

obstacle in the car sharing business, in special in areas with low vehicle density (Lenz & Fraedrich, 2015). 

As long as there is the chance that this problem arises many consumers will still prefer to own a car in order 

to have the certainty to use it whenever they need and with minimum effort in trip planning (BCG, 2016).  

Concerning the dimension trust liability and damage issues are another important point, which inhibit 

consumer adoption of SVs. According to the study of imfo (2016) participants mentioned also safety issues, 
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worrying about lack of maintenance of the cars and that the car is used by many stranger persons. One reason 

for this is that consumers have to deal themselves with damages. Another factor, which affects acceptance of 

car sharing negatively, was the perceived cognitive effort in order to use car sharing. Some individuals have 

difficulties with price systems and to compare those to their own mobility habits. Also the effort to plan a 

trip in advance and maybe walk a longer distance to the next available car seems to affect motives of using 

car sharing negatively (imfo, 2016). 

Overall, it can be argued that the presented motives of using car sharing are dependent on financial, 

convenience, flexibility and emotional aspects. The obtained findings will support the use of specific 

determinants in the adjusted UTAUT model in order to understand individuals’ motivation to use/not use a 

SAV.  

6. Shared autonomous vehicles 

In literature, there are series of studies with regard to the further development of already existing car sharing 

business models. Among them is also the automation of shared vehicles (SAVs), which have the possibility 

to limit obstacles of the traditional car sharing by tackling crucial user needs (Lenz & Fraedrich, 2015). The 

idea of SAVs combines different elements of the conventional car sharing and taxi service with AV 

technology and provides the possibility to offer convenient and inexpensive mobility-on demand services 

(Burns, 2013; Fagnant, 2015). The autonomous car sharing concept of Level 5 vehicles is comparable to 

conventional taxis and can be defined as a Vehicle on Demand (Lenz & Fraedrich, 2015). In general, it is 

expected that AV technology is on the one hand going to increase flexibility and accessibility, and on the 

other hand, decrease costs of car sharing (Krueger et al., 2016). In the following, this chapter is going to 

provide an overview of anticipated potential impacts of SAVs and how they might overcome obstacles with 

regard to the dimensions of the sharing economy (value, coverage, trust) of the traditional car sharing 

business. By this, the next chapter is going to emphasis the reason of existence of SAVs.  

6.1 Potentials of SAVs 

Possibly, the biggest advantage of SAVs, compared to SVs, is that they would offer more flexibility to users 

as they would be available at any time, for any duration and would require less effort in trip-planning (Lenz 

& Fraedrich, 2015), what would stimulate the dimensions value and coverage positively. Nowadays, one 

major problem of the traditional car sharing resembles the access (coverage) in the sense of physical distance 

to the vehicle. The distance between the user and the vehicle is still seen as a key obstacle in the car sharing 

business, especially, in areas with low vehicle density (Krueger et al., 2016; Lenz & Fraedrich, 2015). The 

introduction of SAVs is seen as a main factor to diminish this problem as it will change the whole interaction 

of the user and the vehicle. For this reason car sharing companies (e.g. Car2Go) are already investing in 

SAVs in order to realize this potential of this technology (Spiegel Online, 2014b). This means that it is no 
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longer the user that is coming to the vehicle but the vehicle is coming to the user (Lenz & Fraedrich, 2015). 

The consequence would be that instead of walking to the vehicle the car sharing member will be able to 

order a distant SAV via mobile app and drop it off at his destination, what eliminates also time searching for 

a parking place (Fagnant & Kockelman, 2014). In connection to that SAVs would reduce the fear that a SV 

will not be available close by after finishing an activity (Fagnant & Kockelman, 2014). This advantage 

would tackle the dimension coverage because vehicles will be available at any certain time and vehicle 

access is going to be eased tremendously (BCG, 2016). As already mentioned above shared Level 5 vehicles 

can be compared to conventional taxis and are called Vehicle on Demand (Fraedrich & Lenz, 2014). This 

concept assumes that a vehicle is able to drive autonomously on all public roads and human interaction is not 

necessary. With regard to this SAVs offer the potential to reach a whole new target group as impaired 

individuals (e.g. elderly, disabled people) or non-licenced individuals (e.g. children) (Fraedrich & Lenz, 

2014). This means that SAVs have the potential to create and stimulate private mobility for individuals who 

are limited in vehicle access. By this SAVs would create more value for these individuals as they would 

become independent from formal mobility service (e.g. public transport) and have the possibility to pay for 

mobility only when they need it and circumventing costs of car ownership (Fraedrich & Lenz, 2014; BCG, 

2016). This is, for example, further emphasized by elderly people, who state that their preferred mode of 

transportation is an available and affordable vehicle (Banister & Bowling, 2004). Regarding this fact SAVs 

would offer an attractive mobility alternative for them and other impaired target groups. Due to the fact that 

human interaction is not required in Level 5 vehicles it is possible to exclude the steering wheel, pedals, etc., 

what offers new possibilities in designing the vehicle interior (see Fig. 6). This is important as autonomous 

driving offers the possibility to pursue other activities as reading, sleeping, relaxing or working during a trip, 

what creates added value as individuals have the possibility to change the type of vehicle according to their 

needs anytime (BCG, 2016). However, the design of SAVs with regard to possible activities during driving 

plays probably only a mediate role. The reason for this is that it is assumed that usage time of SAVs 

compared to conventional shared vehicles (e.g. DriveNow, Car2Go) will be most probably the same, which 

only is around 30 minutes (Fraedrich & Lenz, 2014). But if it is assumed that SAVs are going to be used for 

trips to work, the time spent in the car will rise to around 55 minutes in large cities or rural areas. In future, 

this could become more and more a relevant factor, as AVs may affect daily routes of individuals and maybe 

even the place the of residence to outer or rural areas, what would increase the total sum of time usage (see 

chapter 4.3.2).  
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Fig. 6: Interior design (Mercedes Benz, 2017) 

As mentioned above SAVs are similar to a taxi ride, as the vehicle would be available to a broad range of 

users on demand, but it is assumed that SAVs have the potential to replace taxis (Fraedrich & Lenz, 2016). 

One reason for this is that this technology offers the possibility to re-position car sharing vehicles 

autonomously in order to match demand (e.g. rush our). A consequence of this is that availability and 

waiting time for users can be decreased, what stimulates coverage positively and boosts the car sharing 

business (Bagloee al., 2016; Fraedrich & Lenz, 2016). Further, car sharing provider can guarantee to provide 

mobility as they are able to limit bottlenecks. This means that in the traditional car sharing some vehicles are 

stuck in areas of low use (cold spots), while they could be needed in areas of high demand (hot spots). By 

introducing SAVs the system can be made more efficient and profitable as through the self-driving function 

SAVs will be able to relocate themselves and could consequently tackle the imbalance of supply and demand 

(Weikl & Bogenberger, 2012).  

Another consequence is that by introducing SAVs is able to compensate drivers who are responsible for the 

re-positioning or maintenance processes (Weikl & Bogenberger, 2012). Further, as it is expected that AVs 

are going to drive safer and reduce accidents it can be estimated that insurance prices implemented in current 

car sharing rates could decrease (Krueger et al., 2016). These factors would result in cheaper prices for a 

ride, what might encourage attitudes towards non-car ownership (Bagloee et al., 2016; Le Vine et al., 2014). 

A consequence of cheaper rides would be that also people with a low income background might going to be 

able access a car (SAV), what creates new mobility demands (Bagloee et al., 2016). The reduce of car 

ownership is further stressed by the fact that SAVs are able to provide comparable flexibility such as an 

owned car and releases the driver of costs of ownership and interaction while driving (Krueger et al., 2016). 
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It is expected that the reduction of car ownership and the introduction of SAVs could replace around ten 

privately owned cars (Fagnant & Kockelman, 2015). 

6.2 Limitations of SAVs 

Limitation of SAVs can be derived from obstacles of the car sharing business (chapter 5.3.2) and AVs 

(chapter 4.3) and are therefore not explained in detail in this chapter.  

As mentioned in chapter 5.6.2, SAVs offer many opportunities in order to overcome utilitarian 

considerations (e.g. flexibility, accessibility etc.). However, research shows that also symbolic-affective 

motives influence the choice of whether individuals own or share a car (Anable & Gatersleben, 2005; Steg, 

2005). These motives are shaped by the belief that a car represents a symbol of social status and a mean of 

self-expression. Further, feelings of freedom, autonomy and flexibility influence individuals in their choice 

(Anable & Gatersleben, 2005; Steg, 2005). It is argued that the impersonal nature of a SAV underpins the 

hypothesis that SAV services may not be able satisfy these symbolic-affective needs to the same degree, as 

an owned car can (Krueger et al., 2016). For this reason, it can be stated that individuals, who perceive non-

utilitarian motives of mobility as important, might not consider using SAVs, even though configurations of a 

SAV service may be objectively superior in comparison to the mobility offered by an owned car (Krueger et 

al., 2016).  

7. Theoretical Framework 

The following chapter is going to give a detailed overview of theoretical frameworks which are used to 

conduct empirical analysis. The discussion of shared autonomous vehicles raises more and more the question 

of what attitude and expectations potential users develop towards this innovative business model. The reason 

for this is that a shift that started from shared vehicles and goes further to shared autonomous vehicles 

involves significant changes with regard to mobility for every road user. Based upon this assumption it is 

obvious to investigate the question of consumer acceptance of SAVs. In detail this means to what extent 

potential users are intending intent to use SAVs (Fraedrich & Lenz, 2014). In order to investigate these 

questions this thesis is going to provide general insights over consumer acceptance of technologies by 

defining consumer acceptance. In the next step, this thesis will give insights about the adoption of 

technologies in connection with the importance of consumer acceptance of technologies as a requirement for 

a successful market breakthrough. Thirdly, two models of consumer acceptance of technologies will be 

presented while a modification of the UTAUT model is going to represent the basis of the empirical analysis.  

7.1 Consumer acceptance of technologies 

In society the term acceptance is used in various ways. In general it is defined as “agreeing, accepting, 

approving, acknowledging or to agree with someone or something” (Fraedrich & Lenz 2015, p. 622). 
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Regarding to the SAV context it can be describe the “[…] the degree to which an individual incorporates the 

system in his/her driving, or, if the system is not available, intends to use it” (Zmud et al., 2016b). The term 

itself is shaped by social and technological aspects, which means that it is dependent on people; their 

expectations, attitudes, actions, values and norms. Hereby it is also important to mention that acceptance has 

a processual and changeable character and can diverge significantly in the course of time (Grunwald, 2015). 

The goal of acceptance research is to better understand a specific acceptance phenomenon in order to 

develop and create a certain object of acceptance (e.g. SAVs) that will be more readily accepted by potential 

users. In the present study the object of acceptance can be identified as SAVs. 

Consumer acceptance is distinguished into an attitudinal and behavioural dimension and is further 

distinguished in subjective, objective and context dimension, which shape the factors that influence the 

expression of consumer acceptance. 

7.1.2 Acceptance subject, object and context 

In order to differentiate consumer acceptance it is necessary to distinguish between the acceptance subject, 

object and context. According to Fraedrich & Lenz (2015), acceptance always develops in an area of tension, 

which is primarily influenced by the three mentioned components (see Fig. 7). Many academic papers about 

technology acceptance focus either on the acceptance subject or context, or on both with regard to the 

acceptance object (Fraedrich & Lenz, 2014). Due to the scope of the present thesis, the focus will be on the 

acceptance subject and acceptance context primarily. 

 

 

 

 

 

Fig. 7: Acceptance as relational between subject, object, and context (Fraedrich & Lenz, 2016) 

The acceptance subject is an individual, group, institution or society who has an attitude, or develops an 

attitude, towards an object of acceptance - in this case SAVs. With respect to the scope of research of this 

thesis, subjects of acceptance can be anyone who is going to be affected actively or passively by SAVs. This 

would contain all kinds of road users as car drivers, cyclists or pedestrians.  

The acceptance object does not refer to an object per se. It refers more to an adoption of something offered, 

existing or proposed. This could be different kinds of artefacts but in this case it is technology solely (SAVs). 
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An acceptance object as in this case SAVs does experiences its own importance via individual or societal 

attributions. This means that idea of SAVs itself is not central in the discussion of consumer acceptance. 

What is more of importance is what specific functions can be fulfilled using SAVs and how does individual 

and societal importance affect this technology. This means that an acceptance object can be seen in 

dependence to an existing norm and value system (Renn, 2005). 

The acceptance context describes the environment in which an acceptance subject refers to an acceptance 

object. This means that the acceptance context is dependent on those two determinants. The acceptance 

context of SAVs is, for example, determined by the individual or societal importance of using a car: Why are 

individuals using shared vehicles? Why are they using a car? Which attitudes, values or expectation do 

individuals have towards SAVs? In which way is the technology of autonomous vehicles appropriate for car 

sharing and how does this affect consumer acceptance? These questions are going to be addressed in the 

following course of this thesis. 

7.1.3 Attitudinal and behavioural dimension of acceptance 

Consumer acceptance of technologies can be divided in an attitudinal and a behavioural dimension. The 

attitudinal dimension of acceptance can be described as the attitude or assessment towards SAVs. Attitudinal 

acceptance (behavioural intention) includes the intention to act upon the attitude/assessment of an individual 

(e.g. using a product/service as SAVs), which can be shaped by expectations, norms and values (Fraedrich & 

Lenz, 2015). However, attitudinal acceptance can be perceived as a not observable intention, which means 

that the intention to act does not include the action itself (Schäfer & Keppler, 2013). The action and its 

motives are realized by the behavioural dimension of acceptance what may result in a purchase/non-purchase 

or actual use/non-use of a product (Schäfer & Keppler, 2013). Regarding to the used framework in this thesis 

attitudinal acceptance can be referred as behavioural intention, while behavioural acceptance as is used as 

use behaviour. Together the attitudinal dimension and behavioural dimension of acceptance resemble the 

construct of consumer acceptance (Fraedrich & Lenz, 2015). However, as already mentioned in chapter 2 

this thesis is going to focus only on behavioural intention. Further, it was decided that the term consumer 

acceptance is used complementary for behavioural intention as actual use cannot be estimated significantly 

enough due to the futuristic character of SAVs (see chapter 2) (Zmud et al., 2016a).  

7.2. Consumer acceptance models 

As already mentioned earlier, consumer acceptance resembles one of the most important factors when it 

comes to the adoption of technologies (Fraedrich & Lenz, 2015). For that reason, this chapter is going to 

focus on significant models which aim to examine essential elements, which determine consumer acceptance 

or rejection towards new technologies.  
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In literature exist many different models in order to examine consumer acceptance of technology. Probably 

the most popular and used theories with regard to technology acceptance are: The Technology Acceptance 

Model (TAM) and the Unified Theory of Acceptance and Use of Technology model (UTAUT model). These 

models developed a robust and useful foundation in order to examine acceptance of technologies. However, 

due to the research scope of this thesis it is going to focus only on the TAM model and its extensions, as 

those models were mainly used in an automotive context (Fazel, 2014; Osswald et al., 2012; Zmud et al., 

2016a). The TAM extension on which this paper is going to focus is the Unified Theory of Acceptance and 

Use of Technology (UATUT) of Venkatesh et al. (2003), which serves as the basis of the empirical analysis 

and is therefore examined in depth.  

7.2.1 Technology Acceptance Model  

The TAM, which was introduced by Davis (1986), is adapted to the Theory of Reasoned Action by Fishbein 

and Ajzen (1977). It was customized in order to assess user acceptance of information systems, which means 

that the TAM aims at delivering an explanation of how relevant determinants affect computer acceptance in 

organisations. Beyond this, its goal is it to explain user behaviour across a wide range of computer 

technologies and different user groups, while still being robust and theoretically justified (Davis, Bagozzi & 

Warshaw, 1989). After its first publication the model was revised by Davis et al. (1989) in the same year, in 

which they were able to evidence a strong correlation between behavioural intention and actual system use. 

Further, they were able to evidence that perceived ease of use and perceived usefulness influence directly 

behavioural intention. A result of this is that the relevant determinants that affect computer acceptance can be 

described as Perceived Usefulness (PU), Perceived Ease of Use (PEOU) and the main determinants 

Behavioural Intention (BI) and Actual System Use (see Fig. 8). The model assumes that the actual 

motivation to use a system is influenced by these three components; PU, PEOU and BI (Mathieson, 1991).  

 

  

Fig. 8: Validated TAM Model (Davis et al., 1989) 
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The determinant PU can be defined as “[..] the prospective user’s subjective probability that using a specific 

system will increase his or her job performance within an organizational context.” (Davis et al., 1989). This 

means that individuals are keener to use a system which can help them to perform their job better (Davis et 

al. 1989). PEOU “[…] refers to the degree to which the prospective user expects the target system to be free 

of effort. “(Davis et al., 1989). This means that technologies which are perceived easier to use are more 

likely to be accepted by users (Davis, 1989). 

7.2.2 Unified Theory of Acceptance and Use of Technology  

As already mentioned in the beginning of the chapter, the TAM was created in order to examine the 

acceptance of information systems of employees in an organisational context (Davis et al., 1989). In order to 

achieve more reliable and robust results there have been many approaches to extend the TAM, as for 

example: introducing additional or alternative elements or analysing antecedents and moderators of 

perceived ease of use and perceived usefulness. The most popular results of the extension of the TAM are the 

TAM 2, the TAM 3, as well as the Unified Theories of Technology Acceptance Model (UTAUT) (Osswald 

et al., 2012). Following the statement of Venkatesh et al. (2003) that in the research of implementation of 

information technologies in organizations “[…] has been a proliferation of competing explanatory models of 

individual acceptance of information technology”, they introduced in their meta-analysis the Unified Theory 

of Acceptance and Use of Technology (UTAUT). They argue that their approach improves the research of 

individual technology acceptance as they unify different theoretical models, which are seen as substantial in 

the fields’ consumer technology acceptance (Venkatesh et al., 2003). By this they were able to gather 

alternatives views on user and innovation acceptance (Williams, Rana, Dwivedi, 2015). The goal of the 

model is to give explanations for user intentions and behaviour to use a technology (Venkatesh et al., 2003). 

7.2.2.1 Structure of the UTAUT model 

The UTAUT model unifies from eight different technology acceptance models the most relevant items in 

order to give explanations for user intentions and behaviour to use a technology (Venkatesh et al., 2003). In 

the process of synthesizing the models the authors revise and incorporate different elements from the 

following models: Technology Acceptance Model, Motivational Model, Theory of Planned Behaviour, 

Theory of Reasoned Action, Innovation Diffusion Theory, and Social Cognition Theory, Model of PC 

Utilization (Venkatesh et al., 2003). After synthesizing these models based on different classifications and 

focuses, four factors were combined in order to represent the UTAUT model: effort expectancy, performance 

expectancy, facilitating conditions, social influence, which partly influence behavioural intention and 

ultimately use behaviour of the system (Venkatesh et al., 2003; Williams et al., 2015). These factors are in 

turn affected by gender, age, experience and voluntariness of use (Venkatesh et al., 2003), which are not 

included in order to moderate complexity in the analysis. Effort expectancy can be described “[…] as the 

degree of ease associated with the use of the system.” (Venkatesh et al. 2003, p. 450). Performance 



 
 

36 
 

expectancy is described “[…] as the degree to which an individual believes that using the system will help 

him or her to attain gains in job performance” (Venkatesh et al. 2003, p. 447). Social influence is seen as the 

degree to which an individual perceives that fellow men who are important to that person think that he or she 

should use the new system (Venkatesh et al., 2003), while facilitating condition is seen as the degree to 

which an individual thinks that an adequately technical infrastructure exists in order to support the new 

system (Venkatesh et al., 2003). Most of the elements as performance expectancy, effort expectancy and 

social influence can be derived from different technology models, as for example, the TAM, which was 

mentioned in the previous chapter (Venkatesh et al., 2003). As it can be seen on figure 9, the determinants 

performance expectancy, effort expectancy and social influence affect the behavioural intention, and 

consequently, the use behaviour of a technology. With regard to the attitudinal and behavioural dimension 

of technology, acceptance behavioural intention can be defined as the intention to use a system while use 

behaviour is defined as the actual use of a system (Fraedrich & Lenz, 2014; Venkatesh et al., 2003).  

Based on their results of their study, which unifies branched structures of other acceptance models in 

consumer technology acceptance research, Venkatesh et al. (2003, p. 467) claims to have set an important 

foundational stone concerning future research work concerning this field. 

 

 

 

 

 

 

 

Fig. 9: Unified Theory of Acceptance and Use of Technology (UTAUT) without the moderators: gender, 

age, experience and voluntariness of use (Osswald et al., 2012). 

7.2.2.2 Previous application of the UTAUT model in mobility contexts 

As mentioned above, the UTAUT was built upon a survey which was executed in an organizational context 

(Venkatesh et al., 2003). Since then it has been applied to many different contexts in research with reference 

to technologies, as for example, in the field of internet, online stores, Hospital Information System, Tax 

Payment Systems and Mobile Technology and Commerce (Alkhunaizan & Love, 2012; Hennington & Janz 

2007; Carlsson et al., 2006). At the same time the UTAUT model was used in connection with different 
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moderators such as gender, experience, etc. and used upon various user groups as for example students, 

professionals or general users (Williams et al., 2015). Despite its broad application in different technology 

context, the UTAUT model has been rarely applied in the fields of transportation in connection with 

technology (Fleury et al., 2017). Nevertheless, studies were able to evidence its robustness and practicality in 

the context of transportation (Fleury et al., 2017; Osswald et al., 2012; Vlassenroot et al., 2010; Wolf & 

Seebauer, 2014). For example, Wolf & Seebauer (2014) examined the use of e-bikes in Austria by using the 

UTAUT model, which was extended by factors as personal norms and attitude towards physical activities. A 

study conducted by Vlassenroot et al. (2010) examined the acceptability of car technology (intelligent speed 

adaption) within the UTAUT framework. Further, studies were also conducted based on the UTAUT model 

in the fields of car sharing and autonomous driving, which represent the most relevant context for this thesis 

(Zmud et al. 2016a; Fleury et al., 2017). For example, Fleury et al. (2017) investigated consumer acceptance 

of corporate car sharing by including new variables as environmental friendliness to the UTAUT model. 

Further, Zmud et al. (2016a) investigated consumer acceptance and travel behaviour of autonomous vehicles 

using an extended version of the UTAUT framework in order to make the UTAUT more applicable to the 

car and transportation context.  

7.2.3 Discussion of the technology models 

Based on the previous overview of the applicability of the UTAUT model, it can be said that the model 

provides a great flexibility in terms of the research subject, object and context. However, the reason for being 

used in this thesis has to be considered and evaluated thoroughly as also other models as the TAM or new 

created models which are based on the TAM or UTAUT (SCAS; TAM 3) have been used in the car context 

(Osswald et al., 2012; Fazel, 2014). This section will discuss the strengths of the UTAUT model in 

comparison to the TAM model to justify the decision to use the UTAUT model for the analysis.  

According to Williams et al. (2015) the UTAUT model has the potential to identify key influence factors in 

diverse contexts, which enables researchers to evaluate an individual’s intention to use a system (Williams et 

al., 2015). As already mentioned above, the UTAUT model can be derived from eight dominant theories and 

models. These have all been successfully used in diverse contexts in studies of technology acceptance, which 

enables researchers to use and adjust this model to any relevant context (Osswald et al., 2012). The research 

scope of this thesis is lying on autonomous car sharing, which differs from the intentional field of use of this 

model. However, according to the argument mentioned above, the UTAUT model owns the required 

flexibility in terms of applying it in different research contexts and adjusting its variables according to the 

needs of the research (Fleury et al., 2017; Osswald et al., 2012; Vlassenroot et al., 2010; Wolf & Seebauer 

2014). This aspect can be emphasized by Osswald et al. (2012), who adjusted the UTAUT model by 

incorporating new variables (e.g. perceived safety) and adjusting existing variables to the car context. 

However, the TAM offers the flexibility to adjust to different contexts and can be characterized by its extent 
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to which it can be generalised. This is also further emphasized by Venkatesh, Davis & Morris (2007), who 

argue that through its application in various areas it evidences its context related flexibility. Hence, the 

central elements perceived ease of use and perceived usefulness are not only applicable to organisational 

contexts, but to non-organizational as well (Königstorfer, 2008). Further, the simplicity in conjunction with 

its robustness of the model structure led to its popularity in forecasting consumer acceptance, what is seen as 

an advantage in comparison to other technology acceptances models (Venkatesh & Davis, 2000). The 

introduction of the variables perceived usefulness and perceived ease of use enables the TAM components to 

not have to be adjusted in detail to every new research context. In addition attitudes, convictions and beliefs 

do not have be determined from scratch (Fazel, 2014). Following this argumentation, it can be said that the 

UTAUT model has the ability to realize this potential as well. The reason for this is that its components 

performance and effort expectancy are based upon the TAM variables perceived usefulness and perceived 

ease of use, that which underlines its simplicity in using this model in different research contexts. A 

distinguish difference between the TAM and UTAUT model is that the simplicity of the TAM is seen as a 

weakness. Bagozzi (2007) or Benbasat & Barki (2007) argue that in their opinion a model that is constructed 

so simple is limited in its significance. This means that the TAM is not able to predict consumer behaviour 

and decisions across a wide range of technologies in conjunction with different personality traits of users by 

only two variables (Bagozzi, 2007; Benbasat & Barki, 2007). The UTAUT model includes four different 

variables in order to predict user behaviour and intention. This gives it a higher and more robust significance 

(Venkatesh et al., 2003). This is further underlined by that fact that the UTAUT model unifies eight of the 

most essential technology acceptance models, what enables the model to outperform these, including the 

TAM (Venkatesh et al., 2003). For its criticized simplicity, the TAM was extended into TAM 2 (Venkatesh 

& Davis, 2000) and TAM 3 (Venkatesh & Bala, 2008) in order to study and refine the main elements of the 

TAM perceived use, ease of use and behavioural intention in more depth. At this point, a detailed 

explanation is not given as the focus of research is not lying on these models. However, in general the TAM 

was extended by social (e.g. subjective norm, image) and cognitive variables (e.g. job relevance, result 

demonstrability) and linked with other models to integrate the numerous publications within the research of 

the TAM in one model, which can be represented as the TAM 3 (Venkatesh & Bala, 2008; Venkatesh & 

Davis, 2000). The TAM 3 was used in extensive literature and offers in its complexity, robust results (Fazel, 

2014). Nevertheless, after an extensive literature review, the only study that could be identified using the 

TAM in the field of automotive technology was conducted by Fazel (2014), who examined consumer 

acceptance of electro mobility. For his purposes the TAM 3 was very applicable as it allows including and 

examining various factors, which influence consumer acceptance significantly. The TAM 3 model would be 

also suitable for the purpose of this thesis as it includes diverse variables, which would also be important in 

order to analyse consumer acceptance of SAVs in a more advanced way. But, this is due to its complexity, 

which is not applicable for the purposes of the present thesis. With reference to the scope of the present 
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thesis, the complexity of including all elements of the TAM model would not allow for sufficiently analysing 

all relevant elements of the model, which could negatively influence its significance. Above that, the 

UTAUT model is able to cover the most important elements within the car context by including fewer 

variables than the TAM (Fleury et al., 2017; Osswald et al., 2012).  

With regard to the focus of this study on SAVs, the UTAUT model served as a foundation for the 

introduction of new models with an emphasis on the car context as the Self Driving Acceptance Scale model 

(SCAS model) (Appendix C). However, this model is also not appropriate for this thesis because it only 

focuses on automated cars and lacks important factors of the car sharing business. A study of Fleury et al. 

(2017), who investigated consumer acceptance of corporate car sharing used an adopted version of the 

UTAUT model adjusting and adding relevant variables concerning car sharing (e.g. perceived environmental 

friendliness). Nevertheless, this model lacks including relevant elements with regard to AV technology. For 

the above mentioned reasons this thesis includes selective elements of these models, but seeks to adjust and 

create new determinants which are considered to be significant in the SAV context. By adding, adjusting and 

creating new elements, this thesis is going to use a modified version of the UTAUT model in order to adapt 

perfectly to the SAV context. As explained before, the UATUT model offers this flexibility and seems to be 

more appropriate than the TAM model for the research scope of this thesis. For this reason, the UTAUT 

model is chosen as it offers the best foundation in order to give a general and significant overview about 

consumer acceptance towards SAVs.  

7.3 Previous findings about consumer acceptance towards SAVs 

Krueger (2016) attempted to create a better understanding of how SAVs may be adopted by society in future. 

This is done by detecting specific characteristics of potential users who are expected to accept SAV services 

and by identifying influence of different service attributes on consumer acceptance of SAVs. Their findings 

are based on a choice survey, using a Mixed Logit Model, which provided participants different case 

scenarios. Their study evidences that service attributes (e.g. travel time, travel cost, waiting time) may be 

crucial factors of consumer acceptance of SAVs. Further, it is suggested that consumer acceptance of SAVs 

varies across birth cohorts, whereas younger generations and individuals with multimodal travel patterns are 

expected to use SAVs more. However, due to the novelty and highly futuristic character of SAV technology, 

these results may be biased because of the hypothetical characteristics of the choice experiment, and might 

differ in a real life context.  

Bansal et al. (2016) conducted a study in order to examine consumer preferences concerning acceptance of 

evolving mobility technologies. For this purpose they conducted a survey which focused on consumer 

perception of AV technology, ride sharing and car sharing. With regard to car sharing, participants were 

asked about their adoption rates of SAVs in various price scenarios (1$,2$,3$ per mile). Their study resulted 
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that individuals who live in more urban and dense areas are also more willing to use SAVs, while older 

individuals, who own a driver license, were in general more reluctant using SAVs. The reason for that was 

not examined in this study, but the authors assumed that licensed drivers are more concerned about handing 

over control of driving to a machine, what results in safety concerns and loss of driving pleasure. This study 

evidences also that SAVs may affect home locations shifts, further away from the city centre, especially for 

families or individuals who drive alone to work. Essential short comings of this study are the novelties of 

SAV technology and that consumers preferences might change rapidly accompanied with emerge of this 

technology. Further, this study identifies potential user groups and changes in mobility behaviour of 

individuals with regard to SAVs, but lacks to provide robust motives of consumer adoption of the SAV 

service. Further, this study includes only different price scenarios as determinants for consumer adoption of 

SAVs. It would have been desirable to investigate more variables concerning AV technology and car sharing 

in order to give a more comprehensive overview of factors which influence consumer acceptance of SAVs.  

Zmud et al. (2016a) conducted a study which examined consumer preferences and travel behaviour impacts 

of self-driving vehicles. In order to collect relevant data the authors conducted an online questionnaire and 

several face-to-face interviews. The study mainly investigated the factors which influence consumer 

acceptance and intended to use AVs by using the Car Technology Acceptance Model (CTAM) (Appendix 

D), which represents an adjusted version of the UTAUT model. However, a limited focus was set on 

examining motives of using SAVs by investigating the interest of using SAVs. The interest in SAVs services 

was examined by the relevance of car ownership and willingness to pay for a SAV compared to the average 

renting rate nowadays. Results suggested that more people were willing to own rather than share SAV due to 

convenience reasons. Further, participants stated they would only pay a slightly more than the average 

renting rates as they expected the introduction of a new technology would results in higher access costs of 

SAVs. However, a shortcoming of this study can be seen in that consumer acceptance of SAVs was not 

examined primarily and empirically. In order to assess factors and motives of consumer adoption of SAVs 

adequately, it would have been desirable to embed the SAV context into an empirical model as well.  

8. Analysis 

This section is going to adapt the UTAUT model to the SAV context and propose hypothesis, which are 

going to be tested subsequently, in order to answer RQ1 and RQ2. In the first step, based on empirical 

literature, this chapter aims at answering RQ1 by identifying potential significant determinants within the 

SAV context and proposing hypothesises. In the next step, this chapter is aiming at answering RQ1and RQ2. 

RQ1 will be further answered by presenting the results of the focus groups and identify, which determinants 

are significant in the present context by testing proposed hypothesises. RQ2 will be answered by interpreting 

the results and giving indications of how identified variables affect consumer acceptance. At the same time, 

insights of why and to what extent these determinants affect behavioural intention are given. Further, new 
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determinants are added, which are seen as significant, by reviewing the interview results. Through this it will 

be possible to get a general overview of determinants, which affect consumer acceptance of SAVs. Finally, 

acquired findings are going to be summarized and further implications for OEMs/car sharing providers are 

given. 

8.1 Identification and description of research gap 

The previous chapter (7.3) illustrates that there has not been conducted a study, which examined empirically 

consumer acceptance of SAVs within a theoretically well-founded model, as the UTAUT model. The 

mentioned studies rather provide directions concerning potential impacts of the introduction of SAVs on 

consumer behaviour (e.g. travel behaviour) or do not provide a comprehensive approach. Due to this, these 

studies provide only limited insights into factors, which affect consumer acceptance of SAVs and 

consequently lack to extend and deepen the knowledge of relevant determinants with respect to consumer 

acceptance of SAVs. For this reason, this thesis aims at providing a holistic approach, which presents derived 

hypothesis and review them empirically, in order to provide essential factors, which influence consumer 

acceptance of SAVs.  

8.2 Adaption of the Unified Theory of Acceptance and Use of Technology to the 

automotive context of SAVs 

In the following, this thesis is going to adapt the UTAUT Model to the SAV context and by this deriving 

possible hypothesis, which are going to be tested in the data analysis (Appendix E). Since there is no model, 

that assesses consumer acceptance within this context, selective determinants are adjusted and added, which 

are considered to affect behavioural intention to use SAVs in the modified UTAUT model significantly (see 

Fig. 10). The adjustment and addition of variables will be supported by empirical literature, which examines 

consumer acceptance of technologies within a mobility context and the UTAUT model. This approach is 

feasible, due to the flexible character of this model and due to the request extending and applying the model 

in different contexts (Venkatesh, 2003). Added variables are integrated also from other models in relevant 

literature, which are mostly based on the UTAUT model (e.g. SCAS; CTAM), and which examined 

consumer acceptance in the context of car sharing and AVs. By this, it is possible to identify relevant factors, 

which might influence consumer acceptance in the SAV context.  

 

 

 

 



 
 

42 
 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 10: Modified UTAUT model (adapted from TAM, UTAUT, SCAS and CTAM) 

The classical elements of the UATUT Model as performance expectancy, effort expectancy, social influence 

and behavioural intention are used the analysis and resemble the core of the modified model. These 

determinants are going to be explained and based on relevant literature adjusted accordingly, in order to 

establish a robust link between the relevant determinants and the SAV context.  

8.2.1 Performance expectancy 

Performance expectancy can be described as the degree to which an individual believes that using a SAV 

might be useful for his current or future driving habits in comparison to a conventional SV (Venkatesh et al., 

2003). Performance expectancy represents a critical predictor of consumer acceptance of technologies across 

many studies, which focus on innovative information technologies (Davis, 1989; Venkatesh et al., 2003). At 

this point the main focus is lying on the self-driving function of the car, which is linked to how the 

automation of the car supports the drivers’ task or behaviour (Vlassenroot et al., 2010). With respect to 

conventional SVs, the typical user behaviour and driving task would be walking to the vehicle, driving it to 

the desired destination, looking for a parking space and walking to the final destination (DriveNow, 2017a). 

As described in chapter 6.1, the introduction of SAVs may have the potential to reshape the driving task and 

behaviour tremendously, by eliminating mentioned inhibitors of SVs concerning coverage. At the same time, 

Social Influence 

Perceived safety of 

automation 

Effort Expectancy 

Driving pleasure 

Openness for 

sharing 

Relevance of car 

ownership 

Behavioural 

Intention 

Use 

Behaviour 

Performance 

Expectancy 

Perceived travel costs  

Not measured until 

technology is available  



 
 

43 
 

it adds value to the service, by realizing the potential to offer its service to a broader range of individuals 

(e.g. individuals without driver licence, elderly). It is expected that performance expectancy is correlated 

positively to behavioural intention (Venkatesh et al., 2003). Out of this follows the research hypothesis:  

H1: The greater/lower performance expectancy is perceived, the higher/lower is the behavioural intention to 

use SAVs.  

8.2.2 Effort expectancy 

In this case effort expectancy can be described as the degree of ease associated with the use of SAVs 

(Venkatesh et al., 2003). It can be seen as the ability to use the system with minimal effort and success, what 

can be associated to user-friendliness (Vlassenroot et al., 2010). Especially in the car context it is important 

that individuals are able to perform the driving task without long periods of trial and mistakes (Osswald et 

al., 2012). This is important, as autonomous driving resembles a distinguish difference to the conventional 

driving task. Therefore, it might take some time to get used to autonomous driving and become skill full to 

use it, especially when problems arise. Moreover, it might take some time to figure out how the provided 

service of the car sharing companies itself works. In order to use a SV, car sharing users reserve, plan a trip, 

find and unlock the car via app (DriveNow, 2017a). With the rise of AV technology these process steps may 

change and consequently the user-friendliness of the service itself. Nevertheless, users assume that the 

offered service of using SAVs shall not overload them with challenging tasks or information with regard to 

the (1) automated driving task or (2) the use of the car sharing service itself (via app) (Vlassenroot et al., 

2010).Therefore, it is expected that effort expectancy is correlated positively to behaviour intention 

(Venkatesh et al., 2003). Out of this follows the research hypothesis: 

H2: The greater/lower effort expectancy is perceived, the higher/lower is the behavioural intention to use 

SAVs. 

8.2.3 Social influence 

The significance of social influence on behavioural intention is widely confirmed in several studies in 

relation to mobility behaviour (Hunecke et al., 2001; Haustein & Hunecke, 2007). This means that peers or 

other road users’ opinion will affect consumer acceptance of SAVs (Vlassenroot et al., 2010). Often, word of 

mouth is a factor, which impacts social influence tremendously, resulting that persons use a technology 

although they were not interested in using it before (Schepers & Wetzels, 2007). In the present case “[s]ocial 

influence can be […] perceived as the degree to which individuals think they can use the system while 

respecting their social group’s norms and while giving a positive image of themselves” (Fleury et al., 2017). 

According to Osswald et al. (2012), especially in the car context social influence has an impact on 

individuals’ acceptance behaviour through attributes as internalization and identification. They argue that the 

car itself and its integrated technology are often perceived as a status symbol in society. Therefore, it can be 
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estimated that technological features of a car, as the self-driving function of SAVs, may foster identification 

and stresses the link between acceptance and social environment of individuals (Osswald et al., 2012). This 

finding is further emphasized by the results of Zmud et al. (2016a, p. 36), who evidenced in an AV context 

that social influence affected consumer acceptance of AVs positively, stating that AVs would be “[…] the 

wave of the future […]”. In the context of car sharing social influence plays according to literature only a 

minor role. For example, Fleury et al. (2017) examined consumer acceptance of corporate car sharing, in 

which social influence did not have an effect on behavioural intention. However, this thesis is going to 

include social influence in the current model because this determinant was significant within the AV context 

(Zumd et al., 2016) and it has not been applied to SAV contexts so far. For this reason results may differ 

from previous studies. Literature suggests that social influence correlates positively to behavioural intention 

(Venkatesh et al., 2003). Out of this follows the research hypothesis: 

H3: The greater/lower social influence is perceived, the higher/lower is the behavioural intention to use 

SAVs. 

8.3 Extension of the UTAUT model to the SAV context 

The purpose of this chapter is to integrate new determinants from other models in relevant literature, which 

examined consumer acceptance in the context of IT, mobility, car sharing and autonomous vehicles. By this 

it is possible to identify the most relevant factors, that might influence consumer acceptance in the context of 

SAVs significantly.  

8.3.1 Perceived safety of automation 

Safety issues with regard to technologies are seen as crucial when it comes to driving (Osswald et al., 2012), 

especially in cases of autonomous driving (Haboucha et al., 2017; Nees, 2016). Alm and Lindberg (2000) 

evidenced that perceived accident risk and risk of violence are associated with different means of mobility as 

taxi, bus or car. At his point this section is focusing on the safety of AV technology itself and not the car 

sharing business, because no studies included safety relevant issues in connection with car sharing. Further, 

several studies were able to prove the relevance of safety issues with respect to consumer acceptance of AVs, 

as for example, fear of system failure or giving up control of the vehicle (Detecon, 2016; Freadrich & Lenz, 

2014; Howard & Dai, 2014; Valet, 2013). For this reason, safety issues are perceived to have also a 

significant impact on behavioural intention in a SAV context. Since there is no study, which examines safety 

issues within a SAV context this section is going to summarise findings of different studies, which examine 

consumer acceptance in the field of autonomous driving in order to create a determinant, which fits 

adequately to this context. Those findings are going to be summarized under the term perceived safety of 

automation. Most of these studies are oriented towards the UTAUT model and created own extensions with 

respect to their research focus (Osswald et al., 2012; Ness, 2012). For example, Osswald et al. (2012) are 
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using an extension of the UTAUT model within a car related context (CTAM model) in order to subsume 

safety issues under the variable perceived safety. Perceived safety can be defined “[…] as the degree to 

which an individual believes that using a system will affect his or her well-being […]” (Osswald et al., 

2012). In this case the system would be the autonomous driving function of a SV. Zmud et al. (2016a) 

examined on the basis of an adjusted CTAM model consumer acceptance of AVs and found that safety 

issues as lack of trust in the system were significant factors, concerning behavioural intention of using AVs. 

A study of Nees (2016) examined consumer acceptance of AVs and was able to evidence a significant 

impact of safety issues on behavioural intention. Also in this case a modified version of the UTAUT model 

(SCAS) was used in order to identify relevant determinants, which influence consumer acceptance of AVs. 

The author subsumes safety issues concerning AVs under the term perceived reliability/trust, what can be 

characterized as the degree of trust and sentiment of safety to hand over the driving control to a vehicle 

without monitoring the driving task (Nees, 2016). All in all, it can be said that due to the findings of the 

presented studies it seems undeniable that perceived safety of automation plays a major role with regard to 

consumer acceptance of SAVs in the UTAUT model. Furthermore, it is estimated that perceived safety is 

correlated positively to behavioural intention. Out of this follows the research hypothesis: 

H4: The greater/lower perceived safety of automation is, the higher/lower is the behavioural intention to use 

SAVs. 

8.3.2 Driving pleasure 

Driving pleasure is seen as a critical issue in car contexts and is often seen as a major motive for driving a 

vehicle (Engelbrecht, 2013). It can be defined as the degree to prefer rather driving, than to be driven. This 

means that driving pleasure is a state of a person, which is influenced by active interactions between human, 

vehicle and environment while driving. Further, driving pleasure evolves by cooperating actively with the 

vehicle (e.g. steering, accelerate, changing gears), hence by intentionally directed, proactive and dynamic 

driving, what creates a feeling of happiness and fun (Tischler & Renner, 2007). However, driving pleasure 

does not have to be associated with actively and dynamic driving solely, but also with comfortable and stress 

relieving driving (Tischler & Renner, 2007). Bearing this definition in mind the rise of AV technology seems 

to become more and more important, as on the one hand, it reduces human interaction in driving but, on the 

other hand, it improves comfortable and less stressful driving (Fraedrich & Lenz, 2014). Further, driving 

pleasure is mostly associated to one’s own vehicle, what consequently seems to play a critical role in car 

sharing contexts (imfo, 2016). The importance of AV technology and car sharing in regards to driving 

pleasure is further emphasized by several studies, which evidenced that driving pleasure affects the 

behavioural intention of using AVs, but also SVs (Haboucha et al., 2017; imfo, 2016; Bansal et al., 2016; 

Nees, 2016). However, the main focus will lie here on the effects of the use of AV technology on driving 

pleasure. Since there is no study, which examines driving pleasure within a SAV context, this section will 
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summarise findings of different studies, which examine consumer acceptance with regard to driving pleasure 

in the field of autonomous driving and car sharing in order to create a determinant, which fits adequately to 

this context. In general, findings implicated that individuals, who actually enjoy driving, would not be 

interested in using AVs (Kyriakidis et al., 2015) and consequently, may not be interested using SAVs. For 

example, Haboucha et al. (2017) were able to evidence that a high enjoyment of driving influences 

behavioural intention of using AVs negatively. In their study they subsumed relevant factors concerning to 

driving pleasure under the factor enjoy driving. Enjoy driving can be defined as the preference to be 

responsible of the driving task or the enjoyment of driving itself (Appendix F). A study of Nees (2016) 

examined consumer acceptance of SVs within the SCAS model and was also able to evidence a negative 

impact of driving pleasure on behavioural intention of AVs. He subsumed relevant factors, with respect to 

driving pleasure, under the determinant enjoyment of to-be-automated task, what can be defined as the 

preference of being rather the driver than being driven or the enjoyment of the driving task itself (Appendix 

C). With regard to SVs, the study of imfo (2016) was able to provide insights, which state that driving 

pleasure is important to drivers and that it is mostly associated, due to emotional feelings (e.g. comfort, 

extension of own personality), to one’s own vehicle. Drivers assume that a shared vehicle is probably not 

able to cause those feelings. This aspect may influence the effects of driving pleasure on the use of AV 

technology in combination with SVs significantly. Due to the presented findings of this section it may be 

assumed that driving pleasure plays a major role concerning consumer acceptance of SAVs in the UTAUT 

model. It is expected that driving pleasure is correlated negatively to behavioural intention. Out of this 

follows the research hypothesis: 

H5: The greater/lower driving pleasure is perceived, the lower/higher is the behavioural intention to use 

SAVs. 

8.3.3 Openness for sharing  

It can be implied that the use of SAVs is strongly affected by the attitude towards sharing a vehicle. 

According to Fazel (2014) it is seen as a prerequisite of behavioural intention to use car sharing and for this 

reason, its consideration concerning consumer acceptance is indispensable. Also in this case no study has 

examined attitude towards sharing a vehicle within a SAV context. Because of that, this section is going to 

review findings of different studies, which examined the relevance of the attitude towards car sharing. This is 

done in order to create a determinant, which can be considered as significant in the present context. Those 

findings are going to be summarized under the term openness for sharing. For example, Schrader (1999) was 

able to identify attitude towards sharing, as an essential driver of consumer acceptance, concerning car 

sharing services. The attitude towards sharing a car is affected by specific inhibitors, which affect the 

openness for sharing a vehicle negatively. A crucial inhibitor is seen in coverage, what can be referred to the 

geographical scope of a shared vehicle and its availability at a certain time (BCG, 2016). The reason for this 
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is that according to Le Vine et al. (2014) car sharing providers do not guaranty towards its customers that a 

car will be available at any time they need it. Further, the access in the sense of physical distance to the 

vehicle accompanied with higher efforts in trip planning is still seen as an obstacle in the car sharing 

business, in special in areas, with low vehicle density (Lenz & Fraedrich, 2015). Another inhibitor with 

regard to sharing a vehicle is seen in the damage policies because car sharing users are obliged to check the 

vehicle every time before use. A consequence of this is, if they do not check it before their drive the car, it 

could be possible that they are liable for damages, which were caused by a preceding user (Le Vine et al., 

2014). Literature suggests that SAVs have the potential to overcome these issues, especially coverage related 

issues (see chapter 6.2), what might influence openness for sharing and so the behavioural intention to use 

SAVs positively. On the basis of these findings the determinant openness for sharing might be seen as 

significant and is going to be implemented in the present model. It is expected that openness for sharing 

correlates positively to behavioural intention. Out of this follows the hypothesis:  

H6: The greater/lower openness for sharing is perceived, the higher/lower is the behavioural intention to use 

SAVs. 

8.3.4 Relevance of car ownership 

According to Le Vine et al. (2014) the relevance of car ownership is seen as one of the biggest obstacles for 

the car sharing business and plays major role regarding consumer acceptance of car sharing (imfo, 2016). For 

that reason, it can be assumed that it also plays a significant role in a SAV context. However, so far no study 

has examined relevance of car ownership within a SAV context. Due to that, this section is going to review 

findings of different studies, which examine the relevance of car ownership concerning to car sharing. This 

is done in order to create a factor, which can be considered as significant in the present context. Those 

findings are going to be summarized under the term relevance of car ownership. The importance of vehicle 

ownership derives from the fact that car owners claim that independence and flexibility in using a car 

spontaneously, is of major importance, what indicates a trend towards rather owning than sharing a vehicle. 

At the same time, flexibility and independence are also seen as advantages of car sharing, as they offer the 

potential to use a vehicle only if needed and without facing costs of ownership (e.g. acquisition, 

maintenance). Further, car sharing users see motives in using this concept because it also eliminates time 

consuming efforts (e.g. administrative activities, workshop visit, searching for a parking space) 

(Sonnenberger, 2013; Schaefers, 2013). Especially for younger generations, the value of car ownership is 

decreased and is going to decrease in future, which might be intensified by the car sharing concept (Truttle, 

2012). Above that, it is expected that SAVs are going to intensify this trend and that they are able to diminish 

the relevance of car ownership substantially (Krueger et al., 2016). The reason for this is that they are able to 

diminish negative dependence and flexibility issues, what stimulates the relevance of car ownership and 

behavioural intention to use car sharing positively. On the basis of these findings, relevance of car 
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ownership is going to be implemented in the present model with regard to the introduction of SAVs. It is 

expected that relevance of car ownership is correlated negatively towards behavioural intention. Out of this 

follows the hypothesis: 

H7: The greater/lower the relevance of car ownership is perceived, the lower/higher is the behavioural 

intention to use SAVs. 

8.3.5 Perceived travel costs 

Among many studies usage costs were evidenced as a significant determinant affecting user’s behavioural 

intention within innovative technology contexts (Hung et al., 2003; Fazel, 2014; Kuo & Yen, 2009). For 

example, Hung, Ku & Chang (2003) and Luarn and Lin (2005), were able to prove a significant negative 

effect of usage costs of a new technology on consumer adaption behaviour. Also in the SAV context several 

studies were able to evidence a significant negative effect of costs of a service on consumer adaption 

behaviour (Bansal et al., 2015; Fazel, 2014; Krueger et al., 2016). Further, this determinant was added after 

reviewing the interviews, as it could be perceived as relevant in present context. In this case perceived travel 

costs can be seen as the extent to which an individual believes that using a SAV will cost money 

(Khosrowpour, 2015). The money an individual has to spend in order to use a SAV can be defined as travel 

cost, which is dependent on travel time (DriveNow, 2017b). Relating to its proven significance on 

behavioural intention in SAV contexts, it is likely that perceived costs of using SAVs have to be considered 

in the present study. It is expected that perceived travel costs are negatively correlated towards behavioural 

intention, what leads to the hypothesis:  

H8: The greater/lower the perceived travel costs are perceived, the lower/greater is the behavioural 

intention to use SAVs. 

8.4 Empirical Data Analysis and Discussion of Results 

This chapter aims at answering RQ1 and RQ 2 (see chapter 1.2). In order to achieve this, acquired data of the 

focus groups will be presented and examined. Further, these data will be used to test proposed hypothesises. 

By this it is possible to identify, which factors have an influence on consumer acceptance and how they 

affect it. The acquired findings and their meaning for the SAV business are going to be discussed 

immediately.  

8.4.1 Performance Expectancy 

Group 1 perceived performance expectancy of SAVs rather moderately, as most participants were not able to 

identify advantages in using SAVs for their own driving purposes. For example, a participant stated that “I 

don’t see the advantage” in using a SAV. On the one side SAVs might be “useful in the sense that I can do 

readings and working tasks” while driving, but on the other, side public transport would offer the same 
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advantage, what diminishes the usefulness of SAVs further (Group 1; min. 25:20). This aspect is further 

stressed by the fact that time of use per vehicle is only between 62 and 78 minutes per day (Fraedrich & 

Lenz, 2014). This suggests that individuals do not spent a high amount of time in a SAV, what may inhibit 

the performance expectancy of doing work related activities during the ride of SAVs. But then again, other 

participants perceived the self-driving function of SVs due to this aspect as useful, especially in cases of 

longer trips, stating that “driving for long distances is “[..] boring” (Group 1; min. 11:30). Those findings are 

further stressed by Haboucha et al. (2017), who evidenced that individuals preferred AVs, in general, for 

longer trips, in order to use their travel time effectively for other tasks, than those individuals with shorter 

trips. At this point it is questionable if SAVs are going to be able to use for longer trips, as under the present 

price model (Cost per minute) travel costs would be extraordinary (Haboucha et al. (2017).  

Participants also compared the service of SAVs with Uber, mentioning the concern that they would not see 

the benefits, which are provided by the introduction of SAVs, as Uber provides basically the same service 

(Group 1; min 26:40). For example, a participant argued that “[...] you also use a car but you do not drive it 

yourself” (Group 1; min 26:43). Consequently, also this finding diminishes performance expectancy of 

SAVs, what decreases behavioural intention. 

Another important finding was that participants of Group 1 perceived performance expectancy of SAVs 

higher for other user groups , such as families with children, business people or impaired individuals (e.g. 

elderly) than for their own purposes. For instance, it was stated that SAVs could be more useful for families 

with children, who are, for example, planning weekend trip, especially in comparison to use their own car or 

public transport (e.g. train). The reason for this is that SAVs offers on the one hand the, “[…] convenience of 

a train”, as the driver does not to have pay attention to the driving task and “[…] is able to use the travel time 

more productively” (Group 1; min 25:25) (e.g. attend the children or relax). On the other hand, a SAV is able 

to pick up the family including their luggage etc. directly at the front door, what offers less effort in trip 

planning and consequently more convenience. As already mentioned above, the question is here, if this use 

case is applicable for SAVs in the future. At the moment, costs aspects represent a main factor why users of 

car sharing travel shorter distances than with their own vehicle (Fleury et al., 2017). It only can be estimated 

if this scenario offers realistic potentials for car sharing providers. Above that, business people or impaired 

individuals do not represent the target group of car sharing businesses nowadays (Fraedrich & Lenz, 2016). 

However, it is expected that tackling these target groups could increase fleet utilisation in times when 

demand of SVs services is low (e.g. daytime during weekdays). For example, a business man could use a 

SAV in order to get to his next meeting and could by that use travel time more effectively (e.g. work, relax). 

Or, parents could send their children to school and so create more free time for other duties. These outcomes 

are only hypothetical and it only can be estimated, if this service for these user groups is useful for car 

sharing companies in the future and vice versa. In connection to that, it was evidenced that mostly older 
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individuals were quite sceptical towards AV technology and showed low levels of AV acceptance, what may 

inhibit consumer acceptance of this target group further. (Bansal et al., 2016). 

Due to the mentioned reasons it can be argued that the performance expectancy towards SAVs of Group 1 is 

perceived quite low and consequently affecting behavioural intention strongly negative. Further, suggested 

use cases (e.g. long trips) of participants are at the moment not applicable and at this stage, it also cannot be 

estimated if these use case are going to realistic in the future. For this reason, it can be expected that the 

consumer acceptance of SAVs is low, what leads to the acceptance of H1.  

H1: The lower performance expectancy is perceived, the lower the behavioural intention is using SAVs. 

Group 2 perceived performance expectancy of SAVs as very high and were able to identify significant 

advantages in using SAVs for their own driving purposes, with regard to availability (e.g. flexibility, 

convenience) and costs (coverage, value). The most mentioned advantage was the fact that a SAV is able to 

operate as a Vehicle on Demand (e.g. smart driving, smart parking) and consequently, reliefs users from the 

burdens of the traditional car sharing. These burdens can be described as locating the car via app, walking to 

the car and searching for parking spaces. For example, participants stated that SAVs “are basically removing 

the only burden […]” which is “[..] walking to the car […], as the car is going to come to me” and “finding a 

parking space”, what would it make to the “smoothest service ever” and offering “[…] more convenience 

[…]” (Group 2: min 34:00; min 35:30). This finding can be seen as a significant positive influence factor 

towards performance expectancy of SAVs, as issues concerning the physical distance to the vehicle are 

considered as a key obstacle of consumer acceptance of the traditional car sharing business (Krueger et al., 

2016; Lenz & Fraedrich, 2015). This was further emphasized by another participant, who stated that the 

reason why she does not use SVs is “because [the car] is too far” away (Group 1; min 55:40).  

With regard to availability participants stated that they were assured that due to the self-driving function and 

smart technology of SAVs they are going to be geographically and at any time available, as they can be used 

“[…] whenever you want it” (Group 2; min. 46:50) and are available “[…] everywhere in the city” (Group 2; 

min. 46:15). This statement is in alignment with SAV literature, which states that this technology offers the 

possibility to re-position car sharing vehicles autonomously in order to match demand (e.g. rush our). In 

connection to that SAVs would reduce the fear that a SV will not be available close by after finishing an 

activity (Fagnant & Kockelman, 2014). This would offer more flexibility to users, as SAVs would be 

available at any time, for any duration and the use would require only a small effort in trip-planning (Lenz & 

Fraedrich, 2015). This can be seen as a crucial finding, as these concerns of limited availability represent one 

of the main inhibitors of using conventional car sharing and so, the self-driving function affects performance 

expectancy of SAVs strongly positive (Lenz & Fraedrich, 2015; Le Vine et al., 2014). 
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With regard to costs and time (value) participants expected that the use of SAVs enables individuals to save 

both. The main costs and time related aspects were identified as being “[…] stuck in […] traffic” and 

“looking for a parking lot” (Group 2; min. 47:50). With reference to congestion participants assumed that 

SAVs are going to be able to reduce travel time by anticipating encountered travel scenarios (e.g. traffic 

jams, accident, rush hour) and choose based on that information smart routes with regard to distance and 

travel time (depending on the price model). Because of this it was expected that SAVs offer cost and time 

advantages in comparison to conventional SVs. Concerning parking participants presumed that using SAVs 

eliminate “[…] the issue [of] finding a parking lot […]” (Group2; min. 56:45) as they have the possibility to 

just drop off the SAV at their final destination. This perception of participants is reflected by relevant 

literature, which states that the SAV can just be dropped off at the final destination, what eliminates search 

time for a parking place (Fagnant & Kockelman, 2014). By this, participants anticipated reducing travel time 

and consequently save costs, what are important elements with regard to behavioural intention (Krueger et 

al., 2016). 

Due to driverless drop-offs and pickups it was anticipated that this possibility would lead to the consequence 

that “[…] a lot idle capacity will be eliminated” (Group 2; min. 57:20). As a result of this is that car sharing 

providers would be enabled to “[…] lower the price” of use and so provide cost advantages for users (Group 

2; min. 57:30). This finding is stressed by the fact that literature suggests that car sharing providers are going 

to be able to cut travel costs by 30%-85% depending on ROI and costs of automation (Burns, Jordan & 

Scarborough, 2013).  

Owing to the above-mentioned findings, it can be argued that performance expectancy is a significant 

determinant within the SAV context. Further, it can be indicated that the degree of performance expectancy 

of SAVs is perceived as very high and affecting behavioural intention strongly positive (Venkatesh et al., 

2003), what leads to the support of H 1: 

H1: The greater performance expectancy is perceived, the higher the behavioural intention is using SAVs. 

According to the presented findings it could be recognized that individuals who already experienced car 

sharing and AVs, were able to identify potential benefits of the introduction of SAVs (Group 2). Participants 

of Group 1 had problems to identify useful aspects for their own driving commutes and stated that SAVs 

should focus on oher target groups. At this point it only can be guessed why Group 1 had this perception 

towards SAVs. The reason for this may lay in lack of experience. A study of Fazel (2014) evidenced that the 

acceptance level of a technology (Electric cars) is related to the level of user experience. However, it was not 

possible to empirically evidence that experience affects performance expectancy in the original UTAUT 

model (Venkatesh et al., 2003). For that reason, the influence of the determinant experience on performance 

expectancy is questionable and is worth to be noted in future research of SAVs.  
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8.4.2 Effort expectancy 

Regarding effort expectancy groups’ opinions were in alliance. Group 1 and Group 2 expected that the effort 

expectancy of using the automated driving task or the use of the car sharing service itself is going to be high. 

For example, participants of Group 1 stated that individuals “would slight right into [..]” and that “there 

would be no problem at all” using the automated driving task (Group 1; min 18:25; Group 1; min 17:15). 

Participants were assured that if autonomous driving becomes the norm it will not be difficult to use SVs 

with self-driving function. Further, participants argued that the offered service has to be easy to use as the 

use of car sharing represents an “[…] impulsive need.” (Group 2; min. 48:28). This finding is underlined by 

the fact that in general individuals will expect that a service is easy to use and does not contain difficult task, 

in special when problems arise (Vlassenroot et al., 2010). In this case, this is of high importance, as SAVs 

resemble a distinguish difference to conventional car sharing systems. Therefore, it might take some time to 

get used to the system and become skill full to use it, especially when problems arise. However, participants 

do not expect that the introduction of SAVs has a negative influence on effort expectancy. For instance, with 

regard to the offered service, participants of both groups compared the ease of use of with Uber, stating that 

the use of SAVs will “be like Uber” itself (Group 2; min 42:52) and that the “[…] application will be quick 

to adapt, as we already have similar interfaces” (e.g. Uber, mytaxi) (Group 1; min 16:37). This aspect can be 

further emphasized by the discoveries of McAvoy (2016), who states that the ability of younger generations 

to adapt quickly to new and different technologies sets them apart from other generations. Bearing this 

thought in mind, participants stated that effort expectancy with regard to the automated driving task and the 

use of the car sharing service might be low for older generations, as long it is possible “to make mistakes” 

(Group 1; min. 15:47). Nevertheless, it will be just a “[m]atter of time” (Group 1; min. 17:00) until across the 

generations effort expectancy of SAVs is perceived as high. Due to the mentioned statements it can be 

argued that users do not expect that they are going to be confronted with challenging tasks or information 

with regard to the (1) automated driving task or (2) the use of the car sharing service itself (via app).This is 

an important finding, as this aspect is seen as a significant element, which affects the perceived degree of 

effort expectancy (Vlassenroot et al., 2010). Due to above mentioned findings it can be argued that effort 

expectancy is perceived as significant and very high in both groups. Thus, it affects behavioural intention of 

using SAVs highly positive, what leads to the support of H2.  

H2: The greater effort expectancy is perceived, the higher is the behavioural intention to use SAVs. 

8.4.3 Social Influence 

Findings of Group 1 and Group 2 suggest that the degree of social influence is perceived differently in both 

groups. Group 1 perceived social influence as rather high, but attached with negative aspects. For example, 

participants stated that if they would use SAVs, fellow men would consider it as “not positive” and call them 

“[…] snobby” (Group 1; min 35:53; min 36:40). A participant stated that using a SAV would reflect that 
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image that he would be “[…] too cool to be driven around” as a SAV is not anymore dependent on a driving 

person (Group 1; min 36:00). This statement found its climax, as participants were comparing SAVs to other 

modes of transportation, such as walking, biking, driving on their own, being driven and finally exclude the 

whole driver of the driving task (Group 1; min 36:12). This was further emphasized by comparing SAVs to 

the taxi service Uber. Participants stated that fellow men, who are using Uber frequently, were perceived as 

being above using modes of private transport what, affected their reputation negatively (Group 1; min 

36:23). With regard to the mentioned statements it can be argued that the self-driving function of SVs is 

rather perceived as negative by participants and their fellow men (e.g. friends, family). This is an important 

aspect as fellow men (e.g. friends, family) or other road users’ opinion will affect consumer acceptance of 

SAVs significantly (Vlassenroot et al., 2010). Further, perceived social influence is also affected by the 

degree to which individuals think they can use the system, while mirroring a positive image of themselves 

(Fleury et al., 2017). Due to the mentioned statements it can be denied that participants think that they mirror 

a positive image of themselves by using SAVs. Based on the presented findings, it can be argued that social 

influence affects behavioural intention and consequently, use behaviour of SAVs, negatively. However, 

participants stated that they still would use SAVs, although mirroring a negative image of themselves, what 

indicates a low negative effect of social influence on behavioural intention (Group 1; min. 35:53 – 38:30; 

min. 56:24). This finding is aligned with study of Fleury et al. (2017), who examined consumer acceptance 

of corporate car sharing in which social influence did not have an effect on behavioural intention of using 

SVs. With reference to the outlined findings it can be stated that social influence seems to have, in general, 

no significant influence on behavioural intention of using SAVs. Therefore, it is likely that the non-

significance of social influence leads to the rejection of H3:  

H3: The lower social influence is perceived, the lower is the behavioural intention to use SAVs. 

Group 2 perceived social influence as rather low, but associated with positive aspects with regard to the AV 

technology. For instance, participants stated that they would feel encouraged in using SAVs as “most people 

will look at it in a positive way” (Group 2; min. 39:46). Interesting was at this point that it was mentioned 

that also the brand itself (e.g. design, prestige) would provide to the positive image of how participants 

would be perceived using a SAV by fellow men (Group 2; min. 39:50). This finding can be underlined by the 

fact that a car model and brand and its integrated technology are often perceived as a status symbol in society 

(Woisetschläger, 2015; Osswald et al., 2012). However, the majority argued that the degree of social 

influence would be low as they expected that fellow men “[…] would not care” if they use a SAV or not 

(Group 2; min. 38:42). It could be identified that the effect of social influence on using a SAV would be 

probably only significant in the introduction phase as participants stated that the importance of social 

influence is only high “[…] in the beginning” (Group 2; min. 41:07). This finding is underlined by the 

statement of a participant, who experienced the introduction of electric vehicles of the car sharing provider 
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DriveNow: “First time I drove with that I [felt] blessed […], but now I am seeing everybody driving it” 

(Group 2; min 41:20) and that it would become “[…] an everyday thing” (Group 2; min 38:40). Also 

literature suggests that social influence attenuates with increased experience over time (Venkatesh & Davis, 

2000). With reference to the outlined findings it can be stated that social influence seems to have only in the 

introduction phase a moderately significant influence on behavioural intention of using SAVs. Therefore, it 

is likely that social influence is, in general, not a significant determinant in the SAV context, what leads to 

the rejection of H3:  

H3: The greater social influence is perceived, the higher is the behavioural intention to use SAVs. 

8.4.4 Perceived safety of automation 

Overall, participants perceived that driving in a SAV would make them feel uncomfortable. For example, 

participants stated that they would feel “[i]nsecure, lost” (Group 2; min. 7:07) and that they “[…] wouldn’t 

feel safe” (Group 1; min. 10:59; Group 2; min. 8:38) driving in a SAV. Above that they said that they “[…] 

wouldn’t like to be the first to try [it] out […]” and rather “[…] see how it is actually going” (Group 2; min. 

7:55; min. 8:04). This means that participants felt uncomfortable with the thought of trying out SAVs as a 

first user group as they would feel like a “[…] try out group […].” (Group 1; min. 12:56).  

Trust issues concerning safety were mainly mentioned concerning the AV technology and, for example, 

reinforced by a deadly accident of a self-driving Tesla in 2016. Although competent authorities proved that a 

malfunction of the AV technology of the vehicle was not responsible for the accident, individuals still 

asserted concerns about that technology (NHTSA, 2017). These concerns resulted into statements as 

“[t]echnology wise I wouldn’t trust it” and “[…] that the technology is so new, there must be still mistakes” 

(Group 1; min. 10:30; min. 10:50). Due to that it can be assumed that individuals have in general a negative 

attitude towards perceived safety of automation. These negative attitudes can be seen as relevant because 

also several other studies evidenced that participants were concerned about technical failures of AVs, what 

inhibited the behavioural intention (Bansal et al., 2016; Caldwell, 2014; Schoettle and Sivak, 2014). 

Besides, a participant mentioned that she would not feel safe riding a SAV as it seems to her that legal issues 

are not solved yet and would represent a main inhibitor of using a SAV: “Who takes responsibility in case of 

[…] accidents?” (Group 1; min. 12:56). At the moment, this aspect is one of the most discussed issues with 

regard to AV technology, especially, due to the fact that regulation and policies characteristically lag behind 

with regard to innovative technology trends (imfo, 2016; strategy&, 2016). For example, Level 3 cars are 

already on the streets since last year but, for example, in Germany liability laws in cases of AV accidents did 

not appear until this year and are still unclear to the majority of consumers (Spiegel Online, 2017a). At this 

point it can be said that also car sharing providers, who operate with SAVs are going to be faced with this 

challenge and be highly dependent on government traffic laws, what may thwart the introduction of SAVs.  
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Due to their limited ability to take over the driving task in Level 5 vehicles participants mentioned concerns 

about how the SAV would react in extreme situations: “What if something goes wrong when you’re […] 

sitting in the car”. “[…] you can’t actually even control the car […].” (Group 1; min. 14:15). At this point 

participants intended to have the wish of a fall back option, in order to be able to take over the driving 

control when they want it (e.g. Level 3). Participants stated for example, that their “[…] instinct would be to 

grab something to take control” (Group 2; min. 7:48) and that they would have more trust in the technology 

and would use it at this moment if “[…] there is a steering wheel” (Group 2; min. 10:11). In connection to 

that, an essential finding was made by statements of a participant, who actually experienced autonomous 

driving (Level 3). He stated that “[…] the driving itself was really smooth” and that he “[…] felt really safe 

(Group 2; min. 12:20; min. 12:32). However, a distinguish factor in this case was that a driver was still 

posited on the driver seat “[…] just in case if something happens” (Group 2; min. 12:52). This means also 

individuals, who have experienced autonomous driving, still do not trust Level 5 AV technology as they 

perceive the safety risks too high without a fall back option. This finding is stressed by studies, which 

evidence that individuals incline to fear giving up control of the driving task and feel reassured by having a 

fall back option (Howard & Dai, 2014). Further, it was found that the degree of perceived safety of 

automation decreases with a higher level of automation (Garcia et al., 2015).  

However, an interesting finding was that participants think that they are going to have only in the 

introduction phase trust issues and that they have trust in driving in a SAV safely, in the long run. For 

example, a participant said that: “I think in the beginning I have some massive trust issues. But after […] 

using it for a while, I probably get over the trust issues.” (Group 1; min. 11:06). Above that, participants said 

that it would be possible to trust the technology but “[…] it takes time” (Group 1; min. 10:25) and that a 

SAV would “[…] not yet” (Group 2; min. 9:25) be able to drive a passenger safely from A to B. At this point 

it could be observed and in literature confirmed that consumer acceptance might vary in the course of time, 

what indicates that perceived safety of automation might have a processual and changeable character, and 

can diverge significantly in the course of time (Grunwald, 2015). 

Furthermore, participants agreed on, that the degree of perceived safety of automation is depended on the 

setting, where the SAV is going to be used. For example, participants would feel less safe using a SAV in 

cities, as on land roads, because SAVs “[…] also have to account other people, who might not be aware of 

certain things” (Group 2; min. 8:40). This finding seems to be an essential inhibitor for the use of SAVs as 

the business area of car sharing providers contains so far only urban areas (car2go 2016; Frost & Sullivan, 

2016; DriveNow, 2017a). At this point it is questionable, if car sharing providers are going to expand their 

business areas, as car sharing users prefer to use SVs/SAVs in these areas for short term trips (Bansal et al., 

2016). Therefore, it is likely that the degree of behavioural intention of individuals is affected negatively, as 

perceived safety of SAVs is seen as low in urban areas.  
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Overall, it can be said that due to the presented findings perceived safety of automation can be seen as an 

important and significant determinant with regard to the use of SAVs. Participants seem to be not yet ready 

to trust Level 5 vehicle technology, as most associations about safety and trust issues of SAVs were marked 

with negative aspects. Therefore, it can be estimated that perceived safety of automation is a relevant 

determinant within the SAV context and affects behavioural intention strongly negative, what leads to the 

support of H5:  

H4: The lower perceived safety of automation is, the lower is the behavioural intention to use SAVs. 

8.4.5 Driving pleasure 

In general, participants of both groups claimed that they rather prefer to drive than being driven. The most 

mentioned reasons of preferring to drive were related to driving pleasure and having control of the driving 

task. With regard to driving pleasure participants stated that they would “[…] find pleasure in driving” by 

“[…] changing gears and steer the wheel […]“(Group 2; min. 17:54) and that “[t]he feeling [and experience] 

of driving a car is so […] good […]” (Group 1; min. 10:34; Group 2; min. 14:55). Concerning control issues, 

participants argued that driving a car on their own allows them to “[…] go your own pace […]” and “[…] be 

in control […]” (Group 2; min. 14:20). This means that participant’s attitude towards driving or being driven 

affects driving pleasure strongly positive. This finding is stressed by other studies, which evidenced that 

individuals mostly enjoy driving and that driving pleasure decreases accordingly to the level of automation, 

and for this reason individuals were not interested in using AVs (Rödel et al., 2014). Further, some 

individuals just tend to fear giving up control of the car, what resulted also in less interest using an AV 

(Howard & Dai, 2014; Kyriakidis et al., 2015). 

However, many participants also stated that it depends on the situation whether they prefer to drive or being 

driven. Most participants said that their choice to drive or being driven would vary if they have to cover a 

large distances (e.g. holidays, road trips) or if they drive in urban areas or freeway. The majority agreed on to 

prefer to be driven on long distances. For instance, participants said that they would enjoy being driven 

“[w]hen [they are] travelling” (Group 1; min. 21:50), what would disburden the driver from the driving task 

and enable him to focus on other activities (Group 2; min. 16:19). Cases, in which most participants 

preferred to drive, were mostly related to short distance trips and urban areas, resulting in comments as: “I 

would drive by myself if it is a short distance” (Group 1; min. 23:48) or “[…] in the city I’d like to drive 

myself” (Group 2; min. 17:30). Only one participant mentioned that he would prefer to be driven in urban 

areas in order to “[…] free myself from parking issues […]” (Group 2; min. 15:34). This finding is of high 

importance because traditional car sharing providers operate in urban areas and their service is used for short 

term trips. As participants prefer to drive in urban areas and prefer to be driven on long distances the 

introduction of SAVs would diverge from consumer preferences (Bansal et al., 2016).  
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Due to the mentioned findings it can be commented that driving pleasure is seen as a meaningful and 

significant element concerning the use of SAVs. Preferences of being driven were mostly associated with 

negative comments, such as loss of driving pleasure and control. Furthermore, participants preferred to drive 

on their own in urban areas, what clashes with the concept of SAVs. Hence, it can be estimated that the 

degree of driving pleasure is seen as high within the SAV context and affects behavioural intention of using 

SAVs negatively. Out of this follows the support of H5: 

H5: The higher driving pleasure is perceived, the lower is the behavioural intention to use SAVs. 

 8.4.6 Openness for car sharing 

With regard to openness to share a car it could be observed that the groups are moderately willing to share a 

car. The most mentioned concerns which affected the openness of car sharing were related to availability 

(coverage), comfort and private issues (trust).  

Participants saw availability issues in regards to overbookings of vehicles, accompanied by uncertain waiting 

times until the next vehicle might be free again. For example, a participant stated that SVs “[…] could be not 

available” (Group 1; min. 48:10) and that he cannot be sure if “[…] it’s gonna be now or in an hour 

available” (Group 1; min. 48:45). A consequence of this would be higher efforts in trip planning and the 

burden to take probably more inconvenient modes of transport (e.g. walking, public transport) (Group 2; 

min. 29:53). With reference to that it was also stated that sharing a conventional vehicle inhibits the 

possibility to do spontaneous rides as the car could be “[…] currently busy right now” (Group 1; min 47:25) 

and thus “[…] it if it is a need in the moment […] you don’t have it available” (Group 2; min. 25:55). This 

concern is strengthened by the fact that car sharing provider do not guaranty towards its customers that a car 

will be available at any time they need it (Le Vine et al., 2014). A consequence of this is that essentials as 

independence and flexibility in using a car spontaneously are limited, what limits the openness for sharing 

tremendously (imfo, 2016). 

Another issue that was mentioned is that shared cars (e.g. DriveNow) can only be used in a corresponding 

business area. For example, it was stated that “The possibility to use car sharing is only in the city centre” 

(Group 2; min. 25:30) and due to that it inhibits user to “[…] go to certain places” (Group 2; min. 29:49). 

This means that the current car sharing model limits mobility options, what might promote the use of rival 

mobility options (e.g. own car, public transport). 

With regard to private and comfort concerns participants stated that they would feel uncomfortable sharing a 

car with strangers. For example, a participant said that: “I don’t like car sharing” as she would prefer to have 

“things for my own” (Group 2; min. 22:58) and car sharing would force her to use “[…] something with 

someone else” (Group 2; min. 32:01). Another participants said that in cases of sharing a car “[…] of course 

I would care” as “[…] you don’t know the person [who used the vehicle before you]” (Group 1; min. 49:20). 
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An important concern was that users experienced and non-users expected that shared vehicles were/might be 

handed over in a bad condition (e.g. dirty, smelly) (Trust). For example, a participant argued that users 

“[m]aybe eat or drink in it or do other stuff (Group 2; min. 23:16) and that users “[…] might get a car and 

it’s very dirty (Group 1; min. 50:53). However, the relevance of this finding can be relativized as participants 

assumed that car sharing providers are going to implement appropriate control mechanisms to prevent this 

issue (Group 1; min 52:08). Only one participant asserted a direct openness to sharing, as it “[…] creates a 

sense of community” (Group 1; min. 50:52), what made him feel comfortable sharing a vehicle with 

strangers.  

Remarkable at this point was that as well the introduction of SAVs would not change the perspective of 

participants, especially with reference to coverage. According to relevant literature, SAVs are going to be 

able to tackle coverage issues, since they are able to serve more customers in a specific time as compared to 

a conventional SV and relocate themselves automatically with respect to demand patterns. As a consequence, 

the introduction of SAVs should limit the concern of users that a vehicle might not be geographically or at 

any time available and by this increase perceptions of flexibility and independence (Lenz & Fraedrich, 2015; 

Le Vine et al., 2014). This means that participants were not able to grasp the full potential of SAVs and 

assumed that some burdens are not going to be eliminated by the use of SAVs. As a result of the present 

findings it can be argued that issues related to availability (coverage), comfort and privacy are seen as 

significant and affect openness for car sharing and consequently behavioural intention of using SAVs 

strongly negative, what leads to the support of H6: 

H6: The lower openness for sharing is perceived, the lower is the behavioural intention to use SAVs. 

8.4.7 Relevance of car ownership 

The present findings of the group interviews indicate that participants prefer rather to share a car than own it, 

due to cost related aspects (value). For example, participants stated that the choice of whether owning or 

sharing a car “[…] is a matter of what can you afford and what not” (Group 1; min. 46:00) and is influenced 

by “[…] cost effectiveness” (Group 2; min. 29:15). One main cost related aspect, which influenced 

participant’s preference of sharing a car, was that using car sharing reliefs them from cost related burdens of 

vehicle ownership (e.g. parking, insurance etc.). For instance, participants stated that they do not want to 

own a car because “I don’t want to spent a lot money on a car” (Group 2; min. 24:20) as “I have to park it 

somewhere” (Group 1; min. 45:48), “[…] pay taxes” (Group 1; min. 44:20) and “[a]ll those things cost 

money” (Group 1; min. 45:51). However, an interesting finding was that most participants preferred to share 

a car in their current situation, but rather own a car in the long run. Also at this point a crucial influence 

factor was the current economic situation of participants. A participant argued that “[w]hen I get older and 

earn some more money, then I definitely want to have my own car” (Group 2; min. 26:37). Other participants 

said that they “[…] would own a car, maybe in future” Group 2; min. 28:57) “[…] once the investment is 
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becoming reasonable […].” (Group 2; min. 30:59). But also non cost related issues affected the preference of 

owing a car, such as identification and flexibility. For instance, a participant said that “[t]here is just 

something great about having your own car” (Group 1; min. 44:27) as it is “[…] such a status symbol.” 

(Group 1; min. 47:52). Above that “I wanna be able to use it whenever I want it.” (Group 1; min. 47:20).  

With regard to the presented findings it can be argued that cost related factors influence the relevance of car 

ownership and consequently the use behaviour towards SAVs strongly positive. Due to that it can be argued 

that the low level of relevance of car ownership is seen as a promoter of behavioural intention of SAVs, 

what leads to the support of H7: 

H7: The lower the relevance of car ownership is perceived, the higher is the behavioural intention to use 

SAVs. 

8.4.8 Perceived travel costs 

With reference to the findings it can be argued that perceived travel time and costs of SAVs play an 

important role towards using it. Especially, in Group 1 the time aspect was seen as a major determinant of 

whether using a SAV or public transport. For instance, participants stated that “[…] it’s gonna be all about 

matter of time” (Group 1; min. 29:33) and that “[i]f a SAV takes less time I would use it” (Group 1; min. 

29:36). However, in Group 1 participants had different opinions of whether SAVs will be more time efficient 

than public transportation or not. For example, on the one hand, a participants said that in cases of traffic 

“train or metro takes less time” and so “I probably gonna adapt for that (Group 1; min. 29:33). Further, 

another participant stated that he thinks that in case a city “[…] has a high adoption rate of SAVs […] the 

streets are going to be flooded and therefore, nobody is gonna use them and will go back using the metro 

because it is going to be quicker” (Group 1; min. 33:40). On the other hand, a participant expected that the 

use of “SAVs will reduce traffic”, as they are able to smart route (Group 1; min. 34:31). Both scenarios are 

noted in academic theory. For example, the adoption rate of SAVs might increase as they enable, for 

example, non-licensed or impaired individuals to use a car. This could cause negative outcomes as a result of 

increased street capacity demands (Fagnant & Kockelman, 2015). The consequence of this could be that 

travel time is affected negatively, what encourages consumers to use more public transport than SAVs. 

However, SAVs might be able to choose smart routes in combination with faster reaction times and 

anticipating intelligent infrastructure in order to counteract increased automobile demand (Fagnant & 

Kockelman, 2015). Further, it is expected that the forecasted reduction of car ownership and the introduction 

of SAVs could replace around ten privately owned cars, what would increase street capacity and reduce 

VMT (Fagnant and Kockelman, 2015). As a result of this travel time is affected positively, what might affect 

the adoption rate of SAVs positively. Nevertheless, it only can be estimated which consequence will be 

dominant in the future. Further, time related advantages in congestion and traffic operation are only going to 

be realised if high shares of AVs are present on the streets, what lies in the distant future (Fagnant & 
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Kockelman, 2015). In connection with travel time, participants mentioned also that travel costs represent a 

crucial determinant whether they choose SAVs or public transportation. For instance, it was stated that the 

price would actually influences, if a participant uses a SAV or public transportation, what led to the 

statement that participants “would probably use [SAVs] if it is cheaper than Uber or public transport” (Group 

1; min. 27:40). Further, participants agreed on that “[t]aking the metro or SAV is price related (Group 1; 

min. 29:51) and that using a SAV “[…] depends if you want to pay for the extra value” (Group 2; min. 

49:47), which is “[…] that you have your own car and can go everywhere” by using a SAV (Group 2; min. 

52:56).  

Concerning the introduction of SAVs, participants, who were experienced in car sharing, expected that travel 

costs might even decrease or at least remain the same as nowadays. They expected that prices might increase 

in the beginning “[d]ue to initial investments of these cars” (Group 2; min. 54:56), but that “[…] it will be 

less expensive in the long run” to use a SAV (Group 2; min. 55:21). The reason for that is that participants 

anticipated that SAVs are going to be able to drive and allocate themselves smartly. For example, a 

participant stated that SAVs provider might be able to cut costs, as they are able to allocate themselves 

according to travel or demand patterns of individuals. This would lead to the effect that “a lot of idle capacity 

will be eliminated […]” so that SAVs will be more profitable (Group 2; min. 57:16 – 57:31). This finding 

goes along with other studies, which evidenced that SAVs may reduce averagely travel costs by 30% to 85% 

(Burns et al., 2013; Fagnant & Kockelman, 2014), as a result of serving more customers in a specific time as 

compared to a conventional SV (Lenz & Fraedrich, 2015). This aspect is stressed by the fact that in the 

traditional car sharing some vehicles are stuck in areas of low use (cold spots), while they could be needed in 

areas of high demand (hot spots). By introducing SAVs, the system can be made more efficient and 

profitable as through the self-driving function it is able to relocate itself and could consequently tackle the 

imbalance of supply and demand and reduce idle times (Le Vine et al., 2014; Weikl & Bogenberger, 2012). 

At this point it is still difficult to estimate how travel costs and time are going to develop under these 

conditions and how car sharing providers are going to adjust prices in future. However, it can be expected 

that travel time and costs play a significant role within the SAV context and consumer acceptance. Further, 

participants expected that SAVs will have a positive effect on travel costs, based on AV technology. Due to 

the mentioned findings it can be argued that perceived travel costs are strongly negatively correlated to 

behavioural intention of SAVs. Because of that and the above mentioned findings it can be estimated that the 

low degree of perceived travel costs affects behavioural intention of SAVs positively, what leads to the 

support of H8: 

H8: The lower the perceived travel costs are, the greater is the behavioural intention to use SAVs. 
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8.5 Summary and further implications 

In the following, this thesis will give a short overview of the findings of this thesis and use them in order to 

give strategical implications in regards to OEMs/car sharing providers, and advices for future research.  

Performance Expectancy 

It is quite evident that performance expectancy has a significant effect on behavioural intention towards 

SAVs. Group 1 perceived performance expectancy as quite low, as they did not see the reason in using self-

driving SVs, which influenced behavioural intention towards SAVs negatively. They mentioned that other 

modes of transport, such as public transport or Uber, would offer the same service, and that SAVs should 

focus on other target groups instead (e.g. families, elderly). This finding can be used by OEMs/car sharing 

providers, as SAVs might have the opportunity to extend their traditional target group to elderly or impaired 

individuals, in this case. In order for this to be implemented and increase usability, the interfaces and the 

service itself has to be adjusted to this user group. Therefore, it would be desirable to conduct consumer 

acceptance studies regarding these user groups in order to be aware of relevant determinants, which shape 

consumer acceptance. 

Participants of Group 2 perceived the degree of performance expectancy as very high, which influenced 

behavioural intention towards SAVs in a strongly positive way. Participants were able to identify significant 

advantages in using SAVs for their own driving purposes, with reference to flexibility and convenience. The 

advantage that was mentioned the most happened to be the fact that a SAV is able to operate as a Vehicle on 

Demand. Consequently, it relieves users from the burdens of traditional car sharing, of what can be seen as a 

crucial, positive impact on consumer acceptance. The reason why the results of both groups were different, 

may lay in lack of experience of car sharing, and AV technology of Group 1. However, it was not possible to 

empirically prove that experience affects performance expectancy in the original UTAUT model (Venkatesh 

et al., 2003). For that reason, the influence of the determinant experience on performance expectancy is 

questionable and is worthy to be noted in future research of SAVs.  

Effort expectancy 

In this case, it was possible to see in the conducted research the significance effort expectancy had on 

behavioural intention of using SAVs. Moreover, participants perceived the degree of effort expectancy as a 

very high factor that influences behavioural intention towards SAVs, in a strongly positive way. In other 

words, this means that the easier it is to use SAVs, the more individuals there will be that are willing to use 

them, which finally leads to a higher consumer acceptance. Opinions of both groups were in alliance, and 

expected that the effort expectancy of: 1. Using the automated driving task, and: 2. The use of the car sharing 

service itself, is going to be high. Participants were assured that if autonomous driving becomes the norm, it 

will not be difficult to use SAVs, and that due to the existence of similar interfaces and services (e.g. Uber), 

the application will be quick to adapt. This insight may be used by OEMs/ car sharing providers in order to 



 
 

62 
 

develop appropriate marking strategies, which could remove psychological barriers specifically for users 

who are anxious and have, in general, a negative attitude towards new technologies. 

Social Influence 

Findings of Group 1 and Group 2 resulted, that the degree of social influence is perceived differently, but 

was shown to be as non-significant in both groups. A distinguished finding was that Group 2 argued that 

social influence might be only in the try out phase significant and may decrease over time. This insight is 

also supported by Venkatesh & Davis (2000), who showed that social influence attenuates with increased 

experience over time. An explanation for the non-significance of social influence could be that SAVs offer a 

service, which is not yet available on the market and, thus, user groups do not exist so far. Therefore, it can 

be estimated that with the rise of market penetration and visibility of SAVs, social influence of SAVs and its 

effect on behaviour intention might change. Consequently, it would be desirable if this determinant is going 

to be noted in future research of SAVs.  

Perceived safety of automation 

It was also evident that perceived safety of automation has a significant effect on behavioural intention of 

using SAVs. Furthermore, participants perceived the degree of perceived safety of automation as a very low 

factor that influences behavioural intention towards SAVs in a strongly negative way. This means that 

participants seem to be not yet ready to trust Level 5 vehicle technology, as most associations about safety 

and trust issues of SAVs were marked with negative aspects. Trust issues, concerning safety, were mainly 

mentioned towards AV technology and legal issues, which resulted in a strongly negative behavioural 

intention of using SAVs. However, an interesting finding was that participants thought that they were going 

to have trust issues only in the introduction phase and that they would diminish in the long run. This insight 

could be used by car sharing providers in cooperation with state institutions, via information campaigns, or 

even testing of SAVs, which attenuate trust issues towards AV technology and would enhance consumer 

acceptance at an earlier point. 

Furthermore, the degree of perceived safety of automation was lower in cities, which can be seen as an 

essential inhibitor for consumer acceptance of using SAVs as the business area of car sharing providers 

contains, so far, only urban areas (car2go, 2016; Frost & Sullivan, 2016; DriveNow 2017a). With the 

introduction of SAVs, car sharing providers may have the possibility to expand their business areas, as SAVs 

will be able to relocate themselves and drive to the next customer autonomously. Therefore, there is a 

possibility that SAVs will not only be used in urban areas, but also on highways or land roads, which may 

appeal more for commuters. This could be an important measure by car sharing providers, because by this 

the degree of perceived safety of automation would rise, what would affect consumer acceptance positively. 

An implication could be to introduce SAVs only for these commutes in the introduction phase, in order to 

build trust gradually. 
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Driving pleasure 

It was possible to see a significant effect of driving pleasure on behavioural intention towards SAVs too. 

Participants perceived the degree of driving pleasure as high, what influences behavioural intention towards 

SAVs negatively. The most common reasons of preferring to drive and not being driven, were related to 

driving pleasure and having control of the driving task. An important finding was that most participants 

expressed their preferences of being driven when they going long distances (e.g. holidays, road trips), and 

that they prefer to drive short distances in urban areas. This finding is of high importance, as car sharing 

providers operate in urban areas and their service is used for short term trips. Consequently, the introduction 

of SAVs would diverge from consumer preferences, because they would take over the driving task for short 

term trips in urban areas. Due to the fact that human interaction is not required in Level 5 vehicles, it is 

possible to design the vehicle interior with the aim of creating a different sense of driving pleasure, what may 

enhance consumer acceptance, also in urban areas (Tischler & Renner, 2007) (see Fig. 6). This could 

implemented by integrating the newest multimedia tools, or by creating an interactive design concept 

between driver and vehicle, that enables the driver to decide about the driving mode (e.g. sport, comfort etc.). 

Openness for car sharing 

The significant effect of openness for car sharing on behavioural intention of SAVs, were shown in the 

present thesis. The degree of openness for car sharing was seen as moderately low, with which influences 

behavioural intention towards SAVs, moderately negative. The most mentioned concerns, which affected the 

openness of car sharing negatively, were related to availability (coverage), comfort, and private issues 

(trust). Participants expected availability issues as a consequence of overbookings of vehicles, what results in 

uncertain waiting times until the next vehicle might be free again. Another issue, which was mentioned 

earlier, is that shared cars (e.g. DriveNow) can only be used in a corresponding business area. This means 

that the current car sharing model limits mobility options, what might promote the use of rival mobility 

options (e.g. own car, public transport). It was remarkable that the introduction of SAVs would not change 

the perspective of participants in regards to both mentioned aspects. As expressed before, this outcome can 

be most likely attributed to the fact that participants have lack of insights about capabilities of SAVs. This 

insight should be used by OEMs/car sharing providers in order to tackle openness for car sharing via 

information campaigns, which stresses that SAVs are going to be able to tackle these issues. This measure 

could diminish concerns towards availability and mobility options, and consequently enhance consumer 

acceptance.  

Relevance of car ownership 

Above that, it was evident that relevance of car ownership had a significant effect on behavioural intention 

of using SAVs. The degree of relevance of car ownership was seen as low, what influenced behavioural 

intention towards SAVs strongly positive. This means that participants indicated that they preferred to share 
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a car, than to own it, due to cost related aspects (value). One main cost related aspect, which influenced 

participant’s preference of sharing a car, was that using car sharing reliefs them from cost related burdens of 

vehicle ownership (e.g. parking, insurance etc.). However, an interesting finding was that most participants 

preferred to share a car in their current situation, but rather own a car in the long run, once the investment 

would become reasonable. This insight can be used by OEMs/car sharing providers in order to promote a 

favourable attitude towards a multimodal mobility lifestyle. This means that car sharing companies should 

provide consumers beneficial use cases of using SAVs, as a complementary mobility option to an owned car. 

For example, use cases could promote the advantages of using a SAV in urban areas. Consequently, the 

importance of vehicle ownership can be attenuated, what might encourage consumers to use next to their 

own car, a shared car for specific trips. 

Perceived travel costs 

This thesis shows also the significant effect of perceived travel costs on behavioural intention of SAVs. The 

degree of perceived travel costs were seen as low, which influences behavioural intention towards SAVs 

strongly positive. In detail, this means that perceived travel time and costs of SAVs play an important role 

towards using a SAV. Especially in Group 1, travel time was seen as a major determinant to whether using a 

SAV or public transport. It was visible that participants of Group 1 had different opinions of whether SAVs 

will be more time efficient than public transportation or not. On the one side, participants did not expect that 

SAVs are going to be more time efficient in cases of high adoption rates of SAVs in future. But, on the other 

side, participants expected that SAVs are going to be able to smart route and valet themselves, which would 

affect travel time positively, as well as the adoption rate of SAVs. Both scenarios are noted in academic 

theory but, at this point it is a matter of how SAV providers are going to communicate the advantages of 

taking a SAV instead of public transportation. A possibility could be to promote Level 5 vehicles as a 

solution for first and last mile services, in order to fill gaps in public transport networks and limit entry 

barriers. It is also possible to enhance mobility options, especially for non-car owners (Harms & Truffer, 

2005). 

In connection with travel time, participants also mentioned that travel costs represent a crucial determinant 

whether they choose SAVs or other means of transportation (e.g. public transportation, cycling etc.). For 

instance, for participants of Group 2 were extra values, such as convenience and increased flexibility the 

most important factors of using SVs and therefore, also paying a higher travel price. This insight can be used 

intensively by OEMs/car sharing providers, as SAVs are going to be able to offer an even higher level of 

convenience and flexibility, due to their self-driving function. In connection to that, participants even expect 

that travel costs might decrease in the long run, which might affect perceived travel costs strongly positive, 

as well as enhance consumer acceptance, specifically for potential users (e.g. Group 1).  
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9. Conclusion 

This thesis was aiming at answering the research question:  

RQ 1: What factors influence consumer acceptance of using shared autonomous vehicles? 

RQ 2: How do identified factors influence consumer acceptance of using shared autonomous vehicles? 

In general, participants asserted a moderately positive attitude towards SAVs. On the one hand, participants 

perceived the use of SAVs compared to the traditional car sharing as useful in several dimensions. But on the 

other side, they do not trust the technology yet and have concerns, concerning to flexibility and 

independence of using SAVs. Furthermore, the uptake of SAV services may vary across different population 

groups (e.g. elderly, non-licensed individuals). These findings may support decision makers in the car 

sharing business in developing an appropriate implementation strategy. 

Through the research of this thesis it was evident that seven variables play a significant role in regards to 

consumer acceptance of SAVs: performance expectancy, effort expectancy, perceived safety of automation, 

driving pleasure, openness for char sharing, relevance of car ownership and perceived travel costs. 

Furthermore, it could be indicated that determinants such as performance expectancy, effort expectancy, 

perceived safety of automation, openness for sharing and perceived travel costs played the most important 

roles towards consumer acceptance of SAVs. However, due to the qualitative nature of this thesis, it is hard 

to judge to what extent different variables are correlated, and so to which degree participants would accept 

SAVs. 

All in all, it can be said that SAVs may have a tremendous potential in the future on mobility behaviour and 

for car sharing providers. Findings show that OEMs and car sharing providers should focus on educating 

their potential target group by promoting the advantages of using SAVs, such as cost and time savings and 

increased mobility and convenience, what might offer opportunities to overcome current inhibitors of 

adoption and even expand their traditional user group. Factum is that individual mobility is going to be a 

central need of persons in the future. To get from A to B as efficiently as possible, will continue to be the 

most important goal for consumers. If the car is still going to be the first choice, remains to be seen. A 

crucial factor is going to be, who offers the best and most efficient mobility service. Players in the mobility 

sector, such as Uber or now even Google, are going to try to take advantage of the recent mobility shifts in 

society. Hence, it seems inevitable that car sharing providers such as DriveNow or Car2Go, take on a new 

perspective and counter-hold with innovative and sustainable concept such as the introduction of SAVs 

(Lenz & Fraedrich, 2015). Regarding this, it is fundamental to examine and stimulate consumer acceptance, 

as it will shape the pace and success of this concept momentously (Zmud et al., 2016b). This thesis sets a 

first foundation stone, which gives an indication of how SAVs may influence future mobility, as well as a 

touch on the factors that influence consumer acceptance of using SAVs positively or negatively. At this 
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point, it is important to mention that consumer acceptance may vary in the scope of time, and the factors that 

are shaping it. Due to this, it is necessary to evaluate consumer acceptance in the long run, in order to 

introduce adequate measures to tackle consumer acceptance in advance.  
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Appendix A  

Questions referring to acceptance of autonomous driving/ autonomous 

vehicles (AV) 

 

1. Perceived Safety of automation: 

I want you to imagine that you are driving in a SAV to your friends, family or groceries.  

Main Question: 

Describe what you think that experience would be like. How do you feel about driving by an 

autonomous car to your destination? 

Additional questions: 

Would you trust a SAV to bring you safe to your destination? 

Do you think that an SAV is as safe/safer as normal cars? Would you feel safer in an AV? 

 

2. Perceived Enjoyment of automation: 

Imagine that you are driving in a conventional car with another person in an urban area 

 
Main Question:  

      Do you prefer to be the driver or passenger? Why? 

 

      Additional Question:  

      In which situations do you prefer to be driver or being passenger? 

      Would you decide differently on a freeway/highway 

 

Questions referring to acceptance of SAVs 

3. Social Influence: 

I want to you imagine that you are facing the decision of becoming a member of a car sharing 

company which provides SAVs. 

Main Question:  

Do you think that using a SAV would change your reputation (the way how people see you)? Why and 

how? 

Additional Questions:  

Would your friends/family like it if you would use SAVs?  

Would they encourage you? 
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4. Performance expectancy of SAVs:   
 

Main Question:  

Why do you think the offered service of SAVs is a (good/bad) useful in comparison to a conventional 

SV for your driving habits? 

Additional Question: 

Which advantages or disadvantages would you associated with SAVs (compared to a conventional SV)?  

 

5. Effort expectancy of SAVs: 

Imagine you are a member of a car sharing company which operates with SAVs and you are 

booking a trip for the first time. 

Main Question: 

What are your thoughts with regard to ease/simplicity and difficulty in using a SAV in comparison to a 

SV? 

Additional Question: 

Do you think it is going to be a lot work to figure out how the car sharing service with SAVs (offered 

service) work? 

 

Do you think it is going to be a lot work to figure out how SAVs /automated driving works?  

 

6. Facilitating Conditions:  

Please imagine there is only the traditional car sharing business existent and you are planning a 

trip. 

 

Main Question:  

What are the main factors that would influence your decision of using a shared car (positively or 

negatively?) 

Additional: 

Availability/Distance/Price  

Please imagine there is now a new car sharing business existent which offers SAVs 

Main Question:  

How would this affect your decision? 
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7. Relevance of Car ownership and Openness for renting: 

Please imagine that only conventional cars are available: 

Main Question: 

Would you be more interested in owning or sharing/renting a vehicle? Why? 

Would this change if SAVs would be available now? 

 

Additional Question: 

Which advantages/disadvantages do you see in owing or sharing a vehicle? 

How do you feel about sharing a car with other people? What are your thoughts/concerns? 

Is it important to you to have all the time a car available? 

8. Perceived Costs:  

Main Question:  

Do you think that actual renting costs are appropriate for shared vehicles? 

Do you think it will change if SAVs would be available? 

Additional Questions:  

Do you think that actual costs are appropriate in comparison to public transport? 

 

9. Attitude towards public transport: 

Main Question:  

Would SAVs have an influence on how you use traffic transport? Why/Why not? 

 

Appendix B 

Initial case:  

In my study I am interested in your opinion about shared autonomous vehicles (SAVs). 

SAVs are self-driving vehicles, which would not require any driver input. Therefore, it would not be 

necessary to hold a driving license to use an SAV. A SAV is able to is control all driving functions for an 

entire trip, including steering, braking, and acceleration so that vehicle occupants would not need to pay 

attention to traffic and could thus dedicate their in-vehicle-time to relaxing or productive activities. SAVs are 

going to be part of a fleet of shared vehicles, which would be easily available upon request and could be 

imagined as driverless taxi services. In order to request a vehicle it is possible to use your smartphone and 

the vehicle would arrive after a specified waiting time. Upon arrival at their destination, there would be no 
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need to park the vehicle or to incur parking fees, as the vehicle would continue on to pick up the next 

passenger. The market push for SAVs is to make driving safer, more efficient and convenient.  

Videos: 

YouTube (2012). Self-Driving Car Test: Steve Mahan. Retrieved 20.03.17, from 

https://www.youtube.com/watch?v=cdgQpa1pUUE. 

 

YouTube (2015). Mercedes-Benz F 015 Concept: Luxury in Motion. Retrieved 20.03.17, from 

https://www.youtube.com/watch?v=ryRQtKLpAGQ. 

 

Appendix C  

Self-Driving Acceptance Scale model (SCAS model): 

 

Soruce: Nees, M. A. (2016). Acceptance of Self-driving Cars: An Examination of Idealized versus Realistic 

Portrayals with a Self- driving Car Acceptance Scale. Proceedings of the Human Factors and Ergonomics 

Society Annual Meeting, 60(1), 1449–1453. 
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Appendix D 

Car Technology Acceptance Research Model (CTAM) 

 

Source: Osswald, S., Wurhofer, D., Trösterer, S., Beck, E., & Tscheligi, M. (2012). Predicting information 

technology usage in the car:: towards a car technology acceptance model. Proceedings of the 4th 

International Conference on Automotive User Interfaces and Interactive Vehicular Applications, 51–58, from 

http://dl.acm.org/citation.cfm?id=2390264. 

 

Appendix E 

H1: The greater/lower performance expectancy is perceived, the higher/lower is the behavioural intention to 

use SAVs.  

H2: The greater/lower effort expectancy is perceived, the higher/lower is the behavioural intention to use 

SAVs. 

H3: The greater/lower social influence is perceived, the higher/lower is the behavioural intention to use 

SAVs. 

H4: The greater/lower perceived safety of automation is, the higher/lower is the behavioural intention to use 

SAVs. 

H5: The greater/lower driving pleasure is perceived, the lower/higher is the behavioural intention to use 

SAVs. 
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H6: The greater/lower openness for sharing is perceived, the higher/lower is the behavioural intention to use 

SAVs. 

H7: The greater/lower the relevance of car ownership is perceived, the lower/higher is the behavioural 

intention to use SAVs. 

H8: The greater/lower the perceived travel costs are perceived, the lower/greater is the behavioural intention 

to use SAVs. 

Appendix F 

 

 

 

Source: Haboucha, C. J., Ishaq, R., & Shiftan, Y. (2017). User preferences regarding autonomous vehicles. 

Transportation Research Part C: Emerging Technologies, 78, 37–49. 

 

 


