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 ABBREVIATIONS 
 

ACC Awareness collaborative consumption (construct) 

AGE Age (construct) 

AVE Average variance extracted 
B2B Business-to-business 
B2C Business-to-consumer  
BEMB Embarrassment (construct) 
BFOC Fear of contamination (construct) 
BFOD Fear of damage (construct) 
BFOS Fear of sharing (construct) 

BI Behavioral intention to use (construct) 
BLOC Loss of convenience (construct) 
BLOE Lack of economic benefits (construct) 

BoK Body of Knowledge 
BRP2P Perceived risk in P2P carsharing (construct) 
CET Cognitive Evaluation Theory 

C2C Consumer-to-consumer 
CB-SEM Covariant analytical approach (CB-SEM) 
CTMS Carsharing telematics solution 
CUBT Car usage business travel (construct) 

CUCOM Car usage commuting (construct) 

CVT Connected vehicle technology 
ECC Experience collaborative consumption (construct) 

FABV01 Ownership of autonomous vehicles  

FABV02 Sharing one's own autonomous vehicle  

FABV03 Usage autonomous vehicles as a taxi service 

FABV04 Usage of autonomous vehicle 
FBKCE Acceptance of keyless car exchange (construct) 
HE Higher education (construct) 

HTMT Heterotrait-monotrait ratio 
ICUKM Intensity car usage mileage (construct) 
IFCS Intensity carsharing usage (construct) 
IFCU Intensity car usage frequency (construct) 
IFPT Intensity public transport usage (construct) 
INC Income (construct) 
IS Information System 
ICT Information, communication and technology (ICT) 

MECOM Community (construct) 

MEECO Economic benefits (construct) 
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MEUTI Utility (construct) 
MIENJ Enjoyment (construct) 
MIENV Environmental benefits (construct) 
MILIF Lifestyle (construct) 
MISOC Social benefits (construct) 
NHC Number of cars household cars (construct) 
NIPALS nonlinear iterative partial least squares 
OEM Original equipment manufacturer 
OIT Organismic Integration Theory 
OLS Ordinary least squares 
P2P Peer-to-peer 
PEOU Perceived ease of use (construct) 
PEU Perceived usefulness (construct) 
PLS Partial least squares (construct) 
PLS-MGA Partial-least squares approach – multigroup analysis 
PLS-SEM Partial-least squares approach 
PNPA Personal attachment to own's own car (construct) 
PNPVQCO Conformity (construct) 
PNPVQPO Power (construct) 
PNPVQSE Security (construct) 
PNPVQTR Tradition (construct) 
PPGCV Green consumer values  (construct) 
PPPI Personal innovativeness  (construct) 
PPPVQAC Achievement (construct) 
PPPVQBE Benevolence (construct) 
PPPVQHE Hedonism (construct) 
PPPVQSD Self-direction (construct) 
PPPVQST Stimulation  (construct) 
PPPVQUN Universalism (construct) 
PRIALT Alternative pricing (construct) 
PSS Product-service system 
PU Planned usage (construct) 
RBS Request-based system (RBS) 
RTS Real-time system (RTS) 
RUT Random Utility Theory 
SDT Self Determination Theory 
SFRO Fractional ownership (construct) 
SIOVP Integrated offer (construct) 
SN Subjective norm (construct) 
SPSS Statistical Package for Social Sciences 
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SPSS Statistical Package for Social Sciences 
STDTT Disposition to trust (construct) 
STP2P Perceived trust in P2P carsharing (construct) 
STTOP Trust in online platforms (construct) 
SVAAIR Airport P2P carsharing (construct) 
SVAINB Instant booking (construct) 
SVAPCS Cleaning service (construct) 
SVAPMI Maintenance and inspection (construct) 
SVAPP Preferred parking (construct) 
SVAPRC Replacement car (construct) 
SVAROU Reduction user circle (construct) 
SVINS Insurance incentives (construct) 
TAM  Technology Acceptance Model 
TPB  Theory of Planned Behavior  
TRA  Theory of Reasoned Action 
UTAUT  Unified Theory of Acceptance and Use of Technology 
VAGE Vehicle age (construct) 
VKT Vehicle kilometers of travel 
VP Vehicle price (construct) 
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1 ABSTRACT 
Until now, car ownership has been a symbol of wealth and personal freedom. The high value of the 

car in society has been enforced by the powerful automotive industry with their well-funded 

marketing budgets. Currently, there are one billion cars worldwide, possibly increasing to 2,8 billion 

by 2050. However, the awareness of the negative consequences of car ownership on the 

environment, cities, and individuals in terms of reduced personal and financial freedom is 

increasing. The trend towards collaborative consumption involving activities like sharing and trading 

is leading to a shift from ownership to the access of goods and services. In this context, carsharing 

is receiving more and more attention and the number of users for B2C carsharing models is 

increasing exponentially. The least-developed business model with the biggest opportunities in 

terms of environmental benefits is peer-to-peer carsharing (P2P carsharing). Providers face 

daunting problems in reaching critical mass, due to a lack of consumer acceptance. Academic 

contributions on the topic are rare. 

The goal of this dissertation is to capture the acceptance factors, barriers and success factors for 

P2P carsharing. Additionally, the phenomenon is explored within the perspective of disruptive 

technologies, including the connected car and autonomous vehicles. A comprehensive literature 

review including collaborative consumption, carsharing, and in particular P2P carsharing, has been 

conducted. A mixed-method approach has been used. Qualitative interviews with leading academic 

and industry experts in the field of collaborative consumption and shared mobility, as well as a focus 

group discussion, have been executed. In the quantitative survey, the identified factors have been 

integrated into the Technological Acceptance Model (TAM), the theoretical foundation of the work. 

A representative survey was conducted in Austria with 801 respondents. The results were 

generated by applying a partial least squares analysis.  

Results show that the TAM model, including the extensions, appeared to be applicable. In particular, 

people with an innovative mindset are open to the usage of the business model. The main 

motivational factors for participating are economic, utility and enjoyment. The personal attachment 

towards one’s own car remains one of the main barriers, next to fear of sharing and loss of 

convenience. Success factors in increasing acceptance are – among others – trust, value-added 

services and keyless car exchange. The preferred usage model for autonomous vehicles tends to 

be ownership. Even though the awareness of P2P carsharing is rather low among the Austrian 

population, 13,6% state that they would use the service. Sharing one’s privately owned autonomous 

vehicle with others met with even higher levels of approval from the respondents.  

The extension of the TAM, as well as its application to a new field outside information system (IS) 

research, can be viewed as the major academic contribution of this work. Practical implications for 

P2P carsharing providers and the automotive industry include strategic recommendations 

regarding the current disruptive trends within the automotive industry. In particular, concrete 

measures have been identified to scale the business model by addressing new customers and 

reducing the identified barriers by providing extensive knowledge of relevant success factors.  
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ABSTRACT – GERMAN LANGUAGE 

Autobesitz war über lange Zeit das Symbol für Wohlstand und persönliche Freiheit. Die hohe 

Bedeutung des Autos in unserer Gesellschaft war stark durch die großen Marketing-Budgets der 

Automobilindustrie getrieben. Derzeit gibt es weltweit einen Bestand von einer Milliarde 

Fahrzeugen, wobei ein Wachstum auf 2,8 Milliarden bis 2050 prognostiziert ist. Das Bewusstsein 

über die negativen Auswirkungen von Autobesitz  steigt. Der Trend zu kollaborativem Konsum führt 

zu einer Verschiebung von Besitz zu dem Zugang zu Gütern und Dienstleistungen. Die Zahl der 

Carsharing Kunden steigt exponentiell. Das derzeit am wenigsten entwickelte Geschäftsmodell mit 

dem größten Wachstumspotential ist Peer-to-Peer Carsharing (P2P Carsharing). Plattform-

Betreiber sind jedoch mit der Herausforderung konfrontiert, aufgrund mangelnder Konsumenten-

Akzeptanz eine kritische Masse zu erreichen. Wissenschaftliche Beiträge zu diesem Bereich sind 

derzeit kaum vorhanden.  

Das Ziel dieser Arbeit ist, die Akzeptanzfaktoren, Barrieren und Erfolgsfaktoren für P2P Carsharing 

zu erfassen. Zusätzlich wird das Phänomen aus der Perspektive der disruptiven Technologien 

betrachtet ("connected cars" / autonome Fahrzeuge). Es wurde eine umfassende 

Literaturrecherche zu den Themen kollaborativem Konsum, Carsharing und P2P Carsharing 

durchgeführt. Methodisch wurde ein "mixed-method" Ansatz verfolgt. Qualitative Interviews mit 

führenden Experten aus dem akademischen und praktischen Bereich wurden durchgeführt. In der 

quantitativen Befragung wurden die identifizierten Faktoren in das Technologie Akzeptanz Modell 

(TAM) integriert und in einer quantitativen Befragung mit 801 Teilnehmern getestet und mittels einer 

"Partial-Least-Squares" Analyse ausgewertet.  

Die Ergebnisse zeigen, dass das TAM inklusive der Erweiterungen anwendbar ist. Speziell 

Menschen mit einer innovativen Einstellung sind offen gegenüber einer Nutzung. Die wesentlichen 

Motivfaktoren sind finanziellen Anreize, Nützlichkeit und auch Spass an der Nutzung. Die 

persönliche Bindung ans eigene Fahrzeug ist eine der größten Barrieren, neben der allgemeinen 

Angst zu Teilen und dem Verlust von Bequemlichkeit. Erfolgsfaktoren sind unter anderem 

Vertrauen, zusätzliche Servicedienstleistungen und schlüssellose Fahrzeugübergabe. Das 

präferierte Nutzungsmodell für autonome Fahrzeuge ist tendenziell privater Besitz. Obwohl die 

Bekanntheit von P2P Carsharing in Österreich eher gering ist, haben 13,6% angegeben, den 

Service nutzen zu wollen. Die Bereitschaft, das eigene autonome Fahrzeug mit anderen Menschen 

zu teilen, hat eine noch größere Zustimmung erhalten.  

Die Erweiterung des TAM sowie die Anwendung in einem neuen Feld außerhalb von "Information-

System Research" können als die wichtigsten akademischen Beiträge der Arbeit gesehen werden. 

Praktische Implikationen für P2P Carsharing Plattform-Anbieter als auch für die Automobilindustrie 

beinhalten strategische Empfehlungen in Bezug auf disruptive Trends wie das autonome Fahrzeug 

und Informationstechnologien, als auch konkrete Maßnahmen um das Business Modell P2P 

Carsharing zu skalieren, durch umfassendes Wissen über Kundenmotive, Barrieren und relevante 

Erfolgsfaktoren. 
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2 INTRODUCTION 
 

"The significant problems we face can not be solved at the same level of thinking we were at when 

we created them." Albert Einstein1  

The writing of this dissertation is driven by a personal passion for mobility and innovation. I believe 

that the field of mobility can become more environmentally sustainable as well as more socially 

acceptable by applying innovative business models and technology. As it will be discussed in this 

work, the phenomenon of collaborative consumption and in particular P2P carsharing offers huge 

possibilities to achieve those benefits.  

It will be shown how sharing one’s own car with the assistance of modern technology can help to 

reduce the destructive path of overconsumption. The average car in Austria is used for only one 

hour a day, leaving 23 hours a day that the car is not used, and consumes private or public space. 

Using this so-called idling capacity of a resource like a car is the basic principle of collaborative 

consumption. Making the resource available for other people results in considerable social and 

environmental benefits.  

The opportunities are huge, but so are the barriers. The central question is whether people are 

willing to share their car with others. Our consumption patterns of the past have been dominated 

by private ownership as one of the most important sources of fulfillment and personal identity. The 

automotive industry has been exceptionally effective at creating within individuals a strong desire 

for ownership of the newest and most fashionable car models. People are still spending huge 

amounts of their disposable income on this commodity. On the other hand, an increasing number 

of people are not interested in ownership any more and are looking for new mobility alternatives 

like carsharing. Of course, this trend has put huge pressure on the traditional automotive industry 

that has reached it’s dominant position by selling cars for the past century. Next to changing 

consumer demands, new competition by disruptive players like Tesla, Google and Apple, which are 

supposed to enter the market with highly innovative mobility solutions, are a serious threat for all 

established players in the automotive sector.  

The relevance of this doctoral thesis will be further discussed in chapter 2.1. In chapter 2.2, the 

objective of the dissertation, including research questions, will be introduced. Finally, the structure 

of the work is outlined in chapter 2.3. 

  

                                                   
1 Alberteinsteinsite (2017), www.alberteinsteinsite.com 
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2.1 PROBLEM STATEMENT 
 
In this chapter the practical and academic challenges of the topic of P2P carsharing are outlined. 

First, the three major problems caused by car ownership and the already enormous and ever-

increasing number of cars are introduced (chapter 2.1.1). Second, it is shown that collaborative 

consumption could solve some of the outlined problems assuming that wider parts of the population 

switch to this new form of consumerism. Therefore, additional knowledge about consumer motives 

is required (chapter 2.1.2). Third, the current mobility trends and the development of carsharing are 

outlined (chapter 2.1.3). Fourth, the business models in shared mobility including the challenges of 

the providers are explained (chapter 2.1.4) and additionally relevant stakeholders in carsharing are 

outlined (chapter 2.1.5). Finally, once more the importance of gaining additional knowledge about 

consumer motives and acceptance factors in the field of collaborative consumption and carsharing 

are stressed (chapter 2.1.6). 

 

2.1.1 The problem of car ownership 
Currently, there are one billion cars worldwide. Depending on the scenario model, this number could 

increase to 2,8 billion cars by 2050.2 By 2030, it is anticipated that two billion light duty vehicles will 

have been sold.3 The largest growth in absolute numbers is expected in China. In 2010, there were 

40 million passenger cars in China.4 By 2050, there may be between 530 and 623 million cars in 

China.5 

This tremendous number of cars causes huge challenges for the environment and for space 

requirements in cities. Additionally, the concept of car ownership also affects the individual person 

in their personal and financial freedom.6 Those negative consequences of car ownership will be 

outlined in the following.  

Global environmental problems 

On a global level, human prosperity has reached its highest level in history. In the last 30 years, the 

global population has increased from 4 billion to nearly 7 billion people. Absolute poverty is at its 

lowest level and hundreds of millions of people have integrated into global webs of production and 

consumption. The increasing global welfare is accompanied by a dramatic increase in the use of 

natural resources with related problems for the environment. Those problems will increase even 

further, assuming a growth in global population to 9 billion by 2050.7  

                                                   
2 Cf. Meyer et al. (2012), p. 79 
3 Cf. Dargay et al. (2007), p. 1 
4 Cf. Wang et al. (2011), p. 3298 
5 Cf. Huo / Wang (2012), p. 17 
6 Cf. expert interview Goldman (2015) 
7 Cf. WEF (2011), p. 5 
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In particular, areas of household consumption that can be grouped into functional areas of food and 

drink, transport, and housing have a large environmental impact. Transport is the area with the 

largest environmental impact, causing about 15% of global warming potential. According to several 

studies, private cars account for approximately 80%, which is the major share.8 That is why one of 

the largest ecological challenges is the reduction of the impact of individual mobility.9 An impressive 

illustration of the alarming developments is highlighted in a WWF report. If we continue our 

increasing demand for natural resources until the year 2030, we will need an amount of natural 

resources equivalent to two planets to maintain our current lifestyles.10  

Consumption of public and private space 

Personal vehicles require a great deal of public infrastructure, especially in urban areas, as they 

are unused for 23 hours a day on average. The macroeconomic costs of parking is calculated by 

adding all costs that are in direct relation to the procurement and the operation of parking 

infrastructures, the value of the property as well as external costs. Some of those costs are 

internalized by private individuals through parking fees.11 Fully 60% of the world’s population is 

expected to live in cities by 2030. So the challenge to manage the mobility needs of this large 

number of people living in urban environments is enormous.12 Even if all vehicles with internal 

combustion engines (ICE) are replaced by fully electric vehicles powered by renewable energy, the 

problems of traffic jams and parking will still remain.13 On average, there are already 494 vehicles 

per 1.000 inhabitants in the European Union. At the top of the list is Luxemburg with 676 vehicles 

and Italy with 619 vehicles per 1.000 inhabitants.14 Also in the expert interviews, the constraints of 

parking infrastructure in cities with increasing number of cars was emphasized.15 

Consumer perspective 

The trend towards hyper-consumption does not only affect the environment, it also affects the 

individuals following this movement. Botsman / Rogers emphasize the practical problems of owning 

things, such as storing all the things we buy, which, in turn, consumes great amounts of energy and 

money. They refer to David Finchers movie "Fight Club" with the very famous line: "The things you 

own end up owning you."16 This phenomenon might be especially true for the automobile. It 

becomes quite obvious how large this financial commitment of car-ownership is when compared to 

annual income. In Austria, the average cost of a VW Golf in a very basic configuration is around 

530 Euros a month, based on a total cost of ownership calculation.17 This accounts for 31% of the 

                                                   
8 Cf. Tukker et al. (2006), p. 18 
9 Cf. Hunecke et al. (2007), p. 277 
10 Cf. WWF (2008), p. 3, www.panda.org 
11 Additionally opportunity costs have to be taken into account. For example, parking area could be alternatively utilized 
for bus or bicycle lanes. External costs are, for example, the costs associated with searching for parking space. Cf. 
Beckmann / Brügger (2013) p. 7; Eschert (2008), p. 177 quoted by Beckmann / Brügger (2013), p. 7 
12 Cf. Lewis / Simmons (2012), p. 1; United Nations (2010), www.un.org 
13 Cf. Firnkorn / Müller (2012), p. 265 
14 Cf. ACEA (2013), www.acea.be 
15 Cf. expert Interviews Goldman (2015), Fülop (2016), Steger-Vonmetz (2015) 
16 Botsman / Rogers (2011), p. 15 
17 Golf Trendline 1,2 TSI; 12.000 km per year; including monthly costs for leasing, insurance, warranty and gas; Cf. Trend 
(2012), www.trend.at 
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available average net-income in Austria.18 Therefore, the remaining 69% of income has to cover all 

other required human needs like accommodation, food, clothing etc. It can be questioned whether 

the supposed freedom provided by automobiles is still true when looking at the financial restrictions 

people are facing with this commitment towards car ownership. One interview partner expressed 

this burden in quite a strong way. “Owning a car is like smoking. You know it is bad but you stop 

thinking about it.”19 According to Botsman / Rogers, four forces led to a manipulation of the 

customer and a trend towards hyper-consumption: “…the power of persuasion; the buy now, pay 

later culture; the law of life cycles; and the “just one more” factor.”20  

Need for social innovations 

For a long time, the strategy to reduce non-sustainable consumption patterns has been focused on 

technological innovations. Manzini emphasizes the necessity to also put the focus on social 

innovations concerning the way we live and design our environment. Social innovation has become 

a distinct field of research. The goal is to analyze the interaction of several social actors for the 

purpose of developing sustainable lifestyles.21 Social innovation is defined as a process, “…where 

civil society actors develop new technologies, strategies, ideas and/or organizations to meet social 

needs or solve social problems."22 Therefore, there is a call within the research area of sustainability 

to draw the research focus to new business models for sustainable innovations.23 Even though the 

average European lifestyle is not sustainable, a number of sustainable products, services and 

social innovation initiatives have developed in the last years.24  

 

2.1.2 Collaborative consumption as a possible solution 
One promising social innovation is the trend towards collaborative consumption.25 There are 

several definitions of collaborative consumption respectively for the related term sharing economy 

that will be outlined in chapter 3.2.1. Generally speaking, activities like sharing, swapping and 

trading lead to a shift from the ownership of goods to the access to goods and services. At the 

same time, passive consumers are becoming co-producers of goods and services.26 In contrast to 

the more general term sharing economy, collaborative consumption involves some form of 

compensation as defined by Belk: "Collaborative consumption is people coordinating the 

acquisition and distribution of a resource for a fee or other compensation."27 Sharing activities like 

Couchsurfing are excluded by this definition, as there is no compensation involved. As carsharing 

services usually involve a monetary fee, the term collaborative consumption is best suited to 

                                                   
18 Average net-income in Austria 2012; Statistik.at (2012), www.statistik.at 
19 Expert interview Reithofer (2016) 
20 Botsman / Rogers (2011), p. 21 
21 Cf. Manzini (2006), p. 5 ff. 
22 Breukers et al. (2011), p. 11 
23 Cf. Boons / Lüdeke-Freund (2013), p. 9 / Stead / Stead (2013), p. 162 
24 Cf. Breukers et al. (2011), p. 9 ff. 
25 Cf. Belk (2014), p. 1595 
26 Cf. Botsman / Rogers (2010), p. XV ff. 
27 Belk (2014), p. 1597 
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describe the phenomenon of carsharing. The concrete definition of the term collaborative 

consumption used in this work will be provided in chapter 3.2.1.1. 

According to Chase, climate change cannot be solved with the old industrial model based on fossil 

fuel and consumption, as it lacks speed and efficiency to drive the required transformation. Chase 

argues that right now a new collaborative economy is evolving, "...which thrives on sharing, 

openness, and connectedness.”28 

The question is, whether consumers will change their consumption patterns to collaborative 

consumption in a substantial way in order to reduce the ecological impact of consumption. 

According to the vision of Botsman / Rogers, a major transformation in the economic system is 

taking place:  

“A big shift from the 20th century hyper-consumption, to a 21st-century age of collaborative 

consumption is under way. The convergence of social technologies, a renewed belief in the 

importance of community, pressing environmental concerns, and cost consciousness are moving 

us away from the old forms of consumerism toward one of sharing, aggregation, openness, and 

cooperation.”29 

In addition, Rifkin argues that a transformation of the economic system is taking place. According 

to his view, the capitalist system will be the dominant system of the first half of the twenty-first 

century, but by 2050 collaborative commons will likely become the ruling force of economic life in 

most parts of the world. He reasons this provocative vision with the argument that an increasing 

number of products with zero-marginal costs will arise that can be easily shared over collaborative 

networks and this will diminish profits, the basic element of capitalism.30 Although Rifkin’s vision 

may be questioned for many justified reasons, his basic assumption of an increasing number of 

products with zero-marginal costs that are traded over a collaborative consumption platform has 

been proven by many examples in today’s consumer world. One example is an e-book, which can 

be produced and distributed over the internet at marginal costs, near zero.31  

Several factors have contributed to a rise in the sharing economy in the last few years. In 

comparison to earlier forms of sharing, the increased usage of network technologies combined with 

an intensive interaction of people over different communities has given the sharing economy the 

required attention.32 Botsman / Rogers argue that technology and online connectivity is among the 

reasons that the sharing economy has become popular in the last years. Other contributing factors 

are the trend towards local community, an increased cost-consciousness triggered by the economic 

crisis of 2008 and the increased sustainable attitude of the population.33 Due to the newness of the 

topic collaborative consumption, there is lack of research concerning the way the business models 

                                                   
28 Chase (2015), p. 3 
29 Cf. Botsman / Rogers (2010) cited in Breukers et al. (2011), p. 8 
30 Cf. Rifkin (2014), p. 14 ff. 
31 Cf. Rifkin (2014), p. 128 ff. 
32 Cf. Piscicelli et al. (2014), p. 1; Owyang (2014), www.webstrategist.com 
33 Cf. Botsman / Rogers (2010), p. XIX 
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works, how big the sustainability impacts are and how to ensure longevity by aligning incentives 

with their key stakeholders.34 

Product-service systems required 

Even though collaborative consumption has the potential to erode whole industry sectors, the 

emergence of required product-service systems (PSS) is still not happening on a large scale.35 A 

PSS is an integrated bundle of products and services that aims to create customer utility and 

generate value.36 PSS can be divided into product-oriented services (adding extra service to 

existing products) and use-oriented services (e.g. sharing and pooling). The latter has the real 

potential to lead to sustainability, but not in a normative way as sometimes is assumed, as its 

sustainability depends on a careful design.37 In the case of use-oriented services, a PSS changes 

the approach for the consumer by shifting from buying products to buying services and system 

solutions, thus potentially reducing the environmental impact of consumer consumption.38 At the 

same time, PSS have increased the degree of responsibility for the full life cycle of a product for 

producers and service providers.39  

Because of its potential for wellbeing, a great deal of research has been conducted on PSS. 

Nonetheless, the number of PPS approaches is still not very high. One reason is that they usually 

represent radical innovations that require deep changes in behavior and practice.40 Concerning 

PSS in the sharing economy, only 69 companies emerged between 2004 and April 2014 according 

to Owyang.41 Although, the number of companies in the field of collaborative consumption is much 

higher in the meantime.42 A few startups engaged in this field have already failed and many are 

experiencing serious challenges in attempting to scale up and to build a consumer base.43 Before 

collaborative consumption becomes a relevant answer for the above-mentioned ecological 

problems, the uptake of appropriate PSS that meet customer demands is required. One of the 

greatest challenges for product-service systems in the field of collaborative consumption is to reach 

the required critical mass.44 “Inadequate acceptance, adoption and diffusion have prevented such 

alternative forms of consuming from becoming mainstream.”45 Therefore, a deep understanding of 

customer needs concerning PSS is necessary.46  

For this reason, this dissertation aims to analyze the user needs for collaborative consumption in 

order to give the right implications for the design of PSS that can lead to a substantial change of 

consumption patterns. As it has been shown, individual mobility is among the factors with the 

                                                   
34 Cf. Cohen / Kietzmann (2014), p. 294 
35 Cf. Botsman / Rogers (2010), p. 71; Piscicelli et al. (2014), p. 1 
36 Cf. Tukker (2013), p.12 
37 Cf. Tukker / Tischner (2006), p. 1553 ff. 
38 Cf. Mont (2002), p. 239 
39 Cf. Mont (2002), p. 239 
40 Cf. Vezzoli et al. (2012), p. 288 
41 Cf. Owyang (2014), p. 34 
42 Collaborativeconsumption (2017), www.collaborativeconsumption.com 
43 Cf. Owyang (2013), p. 9 
44 Cf. Botsman / Rogers (2011), p. 76 
45 Piscicelli et al. (2014), p. 2 
46 Cf. Vezzoli et al. (2012), p. 289; Piscicelli et al. (2014), p. 1 
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highest impact on the environment. Therefore, user needs will be explicitly analyzed using the 

example of carsharing. The concrete formulation of the research question will be done in chapter 

2.2.2. The next chapter gives more insights into the relevance of a deeper understanding of user 

motives and acceptance in carsharing and into the wider picture of challenges in the area of 

carsharing and mobility. 

 

2.1.3 Mobility trends and the development of carsharing 
In chapter 2.1.1, the global environmental challenges have been outlined. The area of individual 

mobility has been identified as one of the most problematic fields requiring new sustainable 

solutions. Social innovation trending toward collaborative consumption combined with adequate 

PSS is a promising response to global challenges. As the number of sustainable PSS is still limited, 

additional knowledge about user acceptance of PSS within the collaborative economy would be 

beneficial, especially in the area of carsharing. In this chapter, the challenges and trends in mobility 

behavior are outlined. 

Trends in mobility 

In the last years, several huge trends in mobility contributed to the extension of carsharing systems:  

• Urban mobility is under pressure through limits to urban circulation and higher emission 

standards on vehicles. The number of local, national and global policies is steadily 

increasing, which forces all relevant actors to change the patterns of urban mobility.47  

• In addition, high-energy prices, costs for buying and maintenance of a car and the limited 

possibilities for parking, drive people to look for alternative forms of transportation to their 

own car.48 According to one interviewed expert, the whole value proposition of driving in 

cities is bad due to traffic jams, lack of parking and high costs.49 

• As explained earlier, technology is a major driver for collaborative consumption. Technology 

has had a large impact on the growth of carsharing in recent years, and it will further 

contribute to its extension.50 

• As for other industries, digitalization and disruptive business models are also entering the 

field of mobility. Trends such as electrification of vehicles, autonomous driving, diverse 

mobility (shared mobility) as well as connectivity of cars, will accelerate change in mobility.51  

• Not only are the technical possibilities changing, but also the attitude of people towards 

ownership. Botsman and Rogers argue that the described PSS are becoming increasingly 

popular because of the shift of personal preferences from ownership to simple usage of 

goods. The users of carsharing desire the benefits of a car, without the need to own it. In 

                                                   
47 Cf. Marletto (2014), p. 169 
48 Cf. Millard-Ball et al. (2005), p. ES-4; Shaheen/Cohen (2007), p. 1 ff. 
49 Cf. expert interview Levy-Garboua (2015) 
50 Cf. Kent / Dowling (2013), p. 88; McKinsey (2016), p. 3 
51 Cf. McKinsey (2016), p. 3 
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earlier days, freedom was associated with the privately-owned car, but now freedom is 

defined for an increasing number of people by the absence of ownership and commitment.52 

In mobility, a social innovation is taking place through the development of collaborative 

mobility systems that expand the trend of collaborative consumption on the mobility sector.53 

• Once more, the car is at the center of those developments in mobility as the traditional mode 

of transport. The car as an icon of hyper-consumption is losing its representative power and 

sharing a car is becoming a new symbol of the post-materialistic lifestyle.54 However, 

ownership still tends to be the preferred mode of consumption, at least in the US.55 

This change in attitude is especially obvious for the younger generation. Young consumers are, in 

general, less interested in a car and more open to alternatives to car ownership.56 Many millennials 

additionally have increasing debt and can’t even afford a car. At the same time, the costs of car 

ownership are rising also because of tremendously high costs for parking in cities like San 

Francisco.57 The infotainment preferences of the digital natives of this younger generation lead to 

a substantial change of values concerning the car. The automotive value chain will be extended by 

communication technology. “Always connected – always on” is the slogan of the connected lifestyle. 

This will also lead to new offers concerning multimodal mobility. A connected customer can decide 

if he wants to use carsharing, public transport or bicycle sharing.58 It has been proved in several 

countries59 that generation Y (born between 1980 and beginning of 2000) will be less likely to have 

a driving license, will own fewer cars and will generally drive less than earlier generations.60 In the 

US, for young people between 16 to 34 years, the average number of miles driven dropped by 23% 

from 2001 to 2009. Young Americans use more public transport and multiple modes of transport 

including new transportation services.61 This is also expressed by a decreasing number of driving 

licenses that young people between 16 and 24 years hold in the US (76% in 2000 / 71% in 2013).62 

The changes in the mobility behavior of generation Y represent a possibility to make the change 

towards sustainable mobility.63 This has also been confirmed specifically for carsharing. A study 

conducted on Zipcar concluded that Millennials were more open to carsharing than older people.64 

Young consumers represent a huge potential that has not been tapped to date.65 

  

                                                   
52 Cf. Liu et al. (2014), p. 352 
53 Cf. Beckmann / Brügger (2013), p. 2 
54 Cf. Beckmann / Brügger (2013), p. 2; Simon (2013), p. 1 
55 Cf. Bardhi / Eckhardt (2012), p. 865 
56 Cf. Kuhnimhof et al. (2011), Schäfers (2013), p. 69 
57 Cf. expert interview Goldman (2015) 
58 Cf. Kortus-Schultes (2013), p. 332 
59 USA, Canada, Sweden, Norway, South Korea, Japan, Australia 
60 Cf. Hopkins / Stephenson (2014), p. 88 
61 Cf. Inglis et al. (2014), p. 2 
62 Cf. McKinsey (2016), p. 8 
63 Cf. Hopkins / Stephenson (2014), p. 76 
64 Cf. Pick (2012), p. 17 
65 Cf. Beene (2007) quoted by Schäfers (2013), p. 69 
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Development of carsharing 

During the last years, carsharing boomed on a global level. As illustrated in figure 1, the highest 

growth was between 2012 and 2014. In this timespan, membership rates increased by 65% 

reaching 4,8 million users. Carsharing vehicle fleets grew from above 40.000 to above 100.000 

vehicles worldwide.66 In October 2014 carsharing services were available on five continents, in 33 

countries and in 1.531 cities. In terms of membership, the largest region in the world is Europe with 

46% of the users followed by North America accounting for 34% of carsharing members.67  

According to the Boston Consulting Group, the regions of Asia, North America and Europe account 

for 2,5 billion booked minutes and US $650 million a year.68 In a report by Navigant Research, a 

market of 12 million members is expected by 2020. The global turnover is forecasted to increase 

from 1 billion dollars in 2013 up to 6,2 billion dollars by 2020.69 McKinsey has estimated that 10% 

of the cars might be sold as a shared vehicle in the year 2030 accounting for 30% of the miles 

driven70 Until now, carsharing has succeeded mainly in urban areas with large populations.71  

 
 

Figure 1: Global carsharing trends72 

  

                                                   
66 Cf. Shaheen / Cohen (2016), p. 4 
67 Membership rates based on expert estimates and industry benchmarks; data excludes P2P carsharing. Cf. Shaheen / 
Cohen (2016), p. 1 
68 Cf. Boston Consulting Group (2016), www.weforum.org 
69 Cf. Navigant Research (2013), www.navigantresearch.com 
70 Cf. McKinsey (2016), p. 9 
71 Cf. De Luca / Di Pace (2015), p. 60 
72 Shaheen / Cohen (2016), p. 4 
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Those mobility trends have supported the development of carsharing towards an established 

business field. In literature, there are not many definitions of the term carsharing. Shaheen / Cohen 

have provided one appropriate definition: “Individuals gain the benefits of private cars without the 

costs and responsibilities of ownership. Instead of owning one or more vehicles, a household 

accesses a fleet of vehicles on an as-needed basis…."73 A comprehensive overview of definitions 

used for carsharing is done in chapter 3.2.2.1. 

Shaheen / Cohen summarize the developments in the field of carsharing in the recent years, as 

follows:74  

• Carsharing is expanding to new regions and nations and is becoming steadily more 

mainstream 

• P2P carsharing has been introduced and is growing steadily 

• There is an increasing emphasis on electric vehicles and interest in plug-in hybrids   

• Traditional rental car providers and automakers are starting their own carsharing activities 

• There are strong growth rates in one-way carsharing systems 

• Mobility options like carsharing and bikesharing have become increasingly linked  

Whilst most of the carsharing markets are growing at a rapid speed, some operators have had to 

close operations. In Britain, three operators have left the market, among them the P2P carsharing 

provider Whipcar (2010 - 2013) and Car2go, which has stopped their point-to-point free floating 

service in Britain. A Car2go spokesman said that the demand in Britain was too low and the 

business was not financially sustainable.75 The business model of carsharing remains challenging. 

In the next chapter, current business models in shared mobility and the relevant stakeholders are 

introduced.  

 

2.1.4 Business models in shared mobility 
Even though the basic principle of carsharing is the same as in the earlier days of carsharing, the 

business models nowadays are more advanced and new models are on the way to becoming 

mainstream. This chapter gives insights into the current business models of carsharing and also 

introduces business models of the related field of ridesharing. A detailed definition of the 

phenomenon of carsharing is provided in chapter 3.2.2.1.  

Figure 2 shows the different business models in carsharing that have emerged. In literature, there 

is not always a differentiation between B2C carsharing and P2P carsharing. Usually, with the term 

carsharing, traditional B2C carsharing is addressed.76 In this dissertation, the term carsharing, if 

                                                   
73 Shaheen / Cohen (2007), p. 2 
74 Cf. Shaheen / Cohen (2013), p. 29 
75 Cf. Le Vine et al. (2014b), p. 8 
76 Cf. Lewis / Simmons (2012), p. XVI 
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not explicitly defined (like B2C or P2P carsharing), refers to all forms of business models in 

carsharing. 

 

In Business-to-consumer carsharing  (B2C carsharing) business models, the cars are acquired 

by a provider and placed at key points within the city. The customer can usually locate the cars by 

smartphone. In the case of round-trip carsharing, the customer must take the car back to a 

designated station, whereas in point-to-point or one-way carsharing, the cars can be parked on the 

street after the rental.77 According to Shaheen / Cohen, advanced telematics enabled the 

development of one-way carsharing with increased convenience for the customer. The numbers of 

one-way carsharing offers has increased steadily since 2009.78 Directly related to B2B carsharing 

is the business model of business-to-business carsharing (B2B carsharing), in which the car is 

driven by the operator to increase the fleet utilization rate. Compared to B2C carsharing that 

addresses personal individuals, B2B carsharing focuses on the employer-based use case. Even 

though a huge percentage of the carsharing members belong to this group (23% in Germany), there 

are only a small number of studies about this subject and the distinction between the use cases is 

rarely made.79 There is evidence that this segment is growing even faster than the B2C market.80  

Personal vehicle sharing or peer-to-peer carsharing (P2P carsharing) is seen as one of the 

most disruptive business models of the sharing economy.81 Private car owners can put their usually 

under-utilized vehicles on an internet-platform to rent them to customers at a mutually agreed-upon 

price. The operator of the platform receives a fee.82 P2P carsharing can be compared with classical 

B2C roundtrip carsharing with the major comparison that the fleet is de-centralized and owned by 

private individuals. Car owners make their private car available for the use of others for monetary 

compensation. Some operators equip the car with telematics for a keyless exchange and remote 

access via smartcard or cell phone. In the other cases, a physical exchange of the key is required. 

In comparison to B2C carsharing, a more diverse fleet is usually available due to the fact that the 

fleet is not centrally managed. The role of the operator is to provide an online marketplace that 

connects the car owner with the vehicle renters for a percentage fee of each transaction. Usually, 

an insurance product is provided by the operator to protect the vehicle owner.83 Piscicelli et al. state 

that the potential of peer-to-peer sharing (P2P sharing) is not exhausted yet due to several 

problems. An area-wide distribution requires the upcoming of product-service systems (PSS) in the 

area of collaborative consumption, which are underrepresented right now as outlined in chapter 

2.1.2.84 

                                                   
77 Cf. Cohen / Kietzmann (2014), p. 283 
78 Cf. Shaheen / Cohen (2007), p. 26 
79 Cf. Clark et al. (2015), p. 471 ff. 
80 Cf. Clark et al. (2015), p. 492 
81 Cf. Cohen / Kietzmann (2014), p. 285 
82 Cf. Liu et al. (2014), p. 354 
83 Cf. Le Vine et al. (2014b), p. 5 
84 Cf. Piscicelli et al. (2014), p. 2 
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Figure 2: Carsharing business models85  

Another upcoming business model in the area of shared mobility is ridesharing. It is seen as a 

powerful strategy to reduce congestion and emissions by the “…grouping of travelers into common 

trips by car or van.”86 Ridesharing systems are carpooling, flexible carpooling, vanpooling, and P2P 

ridesharing as explained in figure 3. Like public transport or taxis, ridesharing systems can play an 

important role in the users’ mobility choices. Still, the focus of this dissertation is on carsharing as 

a form of individual mobility.  

 

Figure 3: Ridesharing business models87  

The question arises whether collaborative mobility can be attributed to public transportation 

infrastructure. Beckmann / Brügger states that this is not the case, as the collaborative mobility is 

not provided by the public service companies and it is not as easily accessible as public 

infrastructure, as the service is traded between two parties. This new form of collaborative mobility 

challenges traditional public transportation providers and traditional individual mobility providers, 

                                                   
85 Cf. Cohen / Kietzmann (2014), p. 283; Le Vine et al. (2014b), p. 4 ff.; Ballús-Armet et al. (2014), p. 28 
86 Chan / Shaheen (2012), p. 94 
87 Cf. Cohen / Kietzmann (2014), p. 285 

Segment Value proposition Supply chain Examples
B2C point-to-point / 
one-way

Car is available when 
required by the 
customer / no need to 
return the vehicle to the 
same place / usually 
spontaneous use 
without reservation

Original equipment 
manufacturer vehicles 
(OEM); some systems 
include electric vehicles 
and hybrids. Cars are 
allocated throughout the 
city, usually on-street. 

Car2Go

B2C round-trip Car is available when 
required by the 
customer but must be 
reserved in advance. 
Car must be returned to 
the same place that it 
was accessed.

OEM vehicles; some 
systems include electric 
vehicles and hybrids. 
Vehicles are allocated at 
dedicated parking 
spaces, in some cases 
on-street

Zipcar

P2P carsharing Car is available when 
required by the 
customer / the owner of 
the under-utilized car 
can generate income

P2P firms act as 
intermediates between 
owners and renters

Relay Rides / 
Flight Car 

Segment Value proposition Supply chain Examples

Carpooling Subsidized driver costs Carpooling.com / 
Liftshare / 
Mitfahrgelegenheit.de

Blablacar

Flexible carpooling No requirement to 
prearrange pickup

Private vehicles / 
designated meeting 
spots

Seattle

Vanpooling Able to support a larger 
number of riders

Private vanpool operator 
(B2C)

WSDOT

Ridesharing Extra revenue for private 
drivers 

Private vehicles and 
drivers / smartphone 
application

Uber
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as shared resources have the distinct advantage of dramatically lower cost structures and being 

more environmentally friendly at the same time.88 In the next chapter, the relevant stakeholders of 

carsharing are introduced.  

 

2.1.5 Relevant stakeholders in carsharing 
Relevant stakeholders of carsharing systems are the automotive industry, cities, the customers as 

well as operators (Figure 4).  

 

Figure 4: Carsharing stakeholders  

One important player in the area of shared mobility is of course the automotive industry. The 

economic importance of the automotive industry is tremendous.89 This dominant and influential 

position of the automotive industry has been reached through car sales. So at first glance, it is not 

clear why car manufactures should change their strategy and act as providers for shared vehicles.90 

Vehicles sales are still forecasted to grow globally, albeit at a lower growth rate of 2% annually. 

However, growth can only be expected for markets like China and India, while established markets 

will probably decline.91 

Additionally, the trends introduced in chapter 2.1.3 are expected to be highly interrelated and 

accelerate each other. Even though a “game changing disruption” is on the way, there is no 

integrated view on how the industry will be shaped in a decade.92 The new entrants into the market 

are well-known tech companies like Apple and Google, innovative car manufacturers like Tesla, 

and mobility providers like Zipcar and Uber. In addition, many more players like Chinese car 

manufacturers and start-ups are expected to enter to market.93  
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90 Cf. Firnkorn / Müller (2012), p. 265 
91 Cf. McKinsey (2016), p. 7 
92 Cf. McKinsey (2016), p. 3 
93 Cf. McKinsey (2016), p. 13 ff. 
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Carmakers seem to be locked into the traditional business model of selling cars in a mature market 

and are confronted with increased regulatory measures, digitalization and the emergence of new 

technologies.94 Carmakers seem to start realizing that all the individual mobility needs on earth 

cannot be solved with the concept of ownership due to a lack of infrastructure and space 

constraints.95 Additionally, consumer demand seems to be changing and the car is losing its position 

as a status symbol.96 As cars become continuously integrated into the digital world, automakers 

have no alternative but to follow these trends. Software competence is turning into a new 

competitive advantage in this industry. The need for partnerships in technology and services will 

grow for the benefit of the consumer in terms of costs and usability.97  

A theoretical explanation of the strategic change can be found by looking at the diversification 

strategy based on Porter's model of generic competitive advantage.98 In the case of carsharing, 

this diversification strategy can be seen as an eco-branding strategy, according to the definition of 

Orsato.99 Next to the diversification strategy over eco-branding, the belief in a new business 

opportunity due to the high growth rates that are forecasted is probably a driving force for 

manufactures to invest in this new business field as well.100  

For those reasons, some large players in the automotive industry have set up their own carsharing 

programs and become operators. Examples are Car2go from Daimler Benz, DriveNow from BMW, 

Quicar from Volkswagen or Mu from Peugeot. The car rental business has also in some cases 

understood the importance of a further differentiation of the business model. The acquisition of the 

carsharing company Zipcar by AVIS for US$ 500 million is a prominent example.101 

According to McKinsey, future success of the automotive industry will depend highly on the ability 

to deal with uncertainty by anticipating trends and launching new business models. Therefore, a 

deep understanding of the consumer preferences is required. The new segmentation criteria of 

mobility behavior should not be the country or the region as in the past, but the particular type of 

city by regarding factors such as economic development and population density.102  

Cities have an incremental interest in carsharing and are usually supporting carsharing due to 

increased traffic-related problems.103 Currently, 54% of the world’s population already lives in cities 

and they are responsible for 2/3 of the annual energy consumption in the world.104 By 2050,           

85,9% of the population of developed countries are forecasted to live in cities.105 Therefore, cities 

play an important role in solving the global environmental problems. Childs stated that “…you can’t 

                                                   
94 Cf. Schaltegger / Wagner (2011), p. 231; Mazzanti / Zoboli (2006), p. 318; McKinsey (2016), p.3 
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fix the planet without fixing our cities is obvious, but less obvious is that cities can fix the planet.”106 

Some cities have even implemented drastic actions to reduce private vehicle usage in cities. For 

example, the city of London implemented congestion charges and promoted carsharing projects at 

the same time.107 City support will probably increase with the electrification of carsharing fleets and 

with integration into public transportation networks.108 

Areas with a dense vehicle base especially in Europe and North America are the optimal place for 

new mobility offers.109 Highly attractive for shared mobility offers are megacities like London and 

Shanghai due to burdens like congestions fees, traffic jams and limited parking space. In rural 

areas, it is expected that the private vehicle will remain the most popular form of transportation.110  

The engagement of cities will be even more important for the introduction of fleets with electric 

vehicles, as those business models will not work without municipal support. Additionally carsharing 

systems should be closely linked with public transport enabling a multimodal mobility.111 Soft policy 

measures like social marketing and public awareness campaigns for sustainable mobility are 

important in order to increase the attractiveness of alternative transport modes. To know the user 

motivations for the different transport modes is important for the design of soft policy measures.112 

A prerequisite for decision-makers to support carsharing systems is the proven ecological impact 

of carsharing systems.113 The current findings and open issues concerning the sustainability of P2P 

carsharing are introduced in chapter 3.2.3.4. 

Customers are of course another relevant stakeholder for shared mobility. One advantage of 

carsharing for consumers is, among others, the free selection of a car type based on the current 

requirements without the need to buy the car. The users of such a system usually pay a combination 

of registration fee, monthly fee and a fee for the usage of the car dependent on the duration and 

distance driven.114  

Operators are in the struggle of attracting enough customers to reach the critical mass in order to 

run a profitable business.115 The challenges of operators are not only on the consumer side, but 

also concerning regulatory issues and opposition from existing businesses.116  

In the next chapter, the need for additional knowledge about user motivation and customer 

acceptance is outlined.  
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2.1.6 Customer acceptance of carsharing and collaborative consumption 
 

Customer acceptance in the field of carsharing 

Even though the number of carsharing members might increase to 12 Million in 2020, the majority 

of the vehicles will not be used on a shared basis based on this forecast.117 To change mobility 

behavior on a large scale, increased technological possibilities might not be enough. A social 

innovation is required, as outlined earlier.118 The key for this social innovation might be a deeper 

understanding of user motives and as well barriers and success factors for carsharing and for 

insights on the appropriate design of carsharing system as a form of a sustainable product-service 

system (PSS).119 The success of carsharing and its potential to solve global environmental 

problems is dependent on the acceptance of the users. A deeper understanding of user motives 

would increase the chance to adapt the offers according to the user requirements.120 Knowledge of 

user motives is especially important in order to develop marketing strategies and optimize user 

relationships in order to increase the customer base.121 

According to Schäfers, current academic research of carsharing ignores the influence of non-

observable aspects like attitudes or motives on consumer behavior. The econometric research that 

has been conducted so far analyses observable data and is useful for the operational design of 

carsharing systems. A deep understanding of motives and attitudes would be beneficial for the 

design of product and service offerings in the field of carsharing.122  

User acceptance seems to be the major challenge for providers and cities as emphasized by 

Schäfers:  

„One of the key challenges for carsharing providers, as well as for public institutions planning for 

carsharing services, will be to successfully expand consumer acceptance for carsharing 

services."123 

Currently, the carsharing business is struggling with profitability even though membership rates 

increase over time. Therefore, many carsharing programs are financially supported by cities and 

government through parking space, marketing, tax incentives etc. Approaches to increasing the 

profitability focus on gaining new members.124 The most critical issues are high fixed costs, but also 

overestimated revenues that are a result of the “misunderstanding of users’ behavior."125 A 

carsharing operator requires a high utilization rate to be profitable. At the same time, carsharing is 

especially attractive for people who drive less, so a high number of members is required. The 

carsharing operators have to find the optimum between a high utilization rate and customer 
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satisfaction in terms of vehicle availability.126 Efthymiou et al. emphasize the need to know the 

factors that lead to user acceptance of carsharing systems for companies in order to develop these 

services cost-efficiently and to get a high usage rate.127 

Customer acceptance in the field of collaborative consumption 

The motives for using carsharing have to be seen in the wider perspective of the developments 

leading to increase collaborative consumption. Rifkin addresses the motives for young people to 

engage in collaborative consumption: “The emerging social economy on the commons offers 

greater potential opportunity for self-development and promises more intense psychic rewards than 

traditional employment in the capitalist marketplace.”128 According to Rifkin, the decision to engage 

in carsharing is not driven only by rational considerations.  

Research of collaborative consumption has been focused specifically on trust issues as well as 

certain use cases of collaborative consumption like Couchsurfing or eBay.129 Even though there is 

a wide range of research in different fields within the phenomenon of collaborative consumption, 

there is not much research into the question as to why people engage in collaborative consumption, 

as well as to the reasons why they are not participating.130 There is especially a lack of quantitative 

research on factors driving motivation for collaborative consumption.131 Möhlmann identifies several 

shortcomings of the existing research for collaborative consumption. In her view, existing research 

seems to be focused on isolated determinants, different forms of services and industries are not 

considered very much, the importance of trust in the literature varies over time and the role of 

smartphones has been rather ignored in empirical studies.132 Belk emphasizes the need for further 

research in the field of sharing concerning several central questions. It should be determined how 

prosocial behavior like sharing a car can be fostered. Another relevant question is how consumers 

differentiate between the various forms of sharing, lending and commodity exchange.133 Even 

though there are similarities in the factors driving the use of the different sharing types, it seems to 

be valuable to investigate deeper the particular sharing systems.134 

This has emphasized the need for a deeper understanding of the acceptance factors for 

collaborative consumption and especially for carsharing. In the next chapter, the available literature 

is critically appraised, research gaps are developed and the research questions and objective of 

the dissertation is outlined. 
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2.2 Objective of the dissertation 
In the previous chapters, the global economic problems and the trend towards collaborative 

consumption as a possible solution for several problems have been outlined. In the area of mobility, 

carsharing seems to be on the edge of becoming a global trend with a significant number of users 

and a possible positive impact on urban living and the environment. However, several academic 

questions and business issues are unsolved and require additional focus, especially in the area of 

customer acceptance. The current state of research is critically appraised in the following chapters 

and research gaps are shown (chapter 2.2.1). In chapter 2.2.2, the scientific objectives and 

research questions are formulated. 

 

2.2.1 Critical appraisal and research gaps 
The current empirical research concerning carsharing is mainly focused on quantitative analysis of 

user data or customer structure concerning demographics.135 The effects of carsharing systems on 

the environment have been analyzed and the positive benefits have been confirmed in many 

cases.136 Additionally, many studies have focused on the optimization of operations of carsharing 

systems to reduce costs.137 

Currently, the least investigated research areas are user motives concerning B2C carsharing and 

especially P2P carsharing. Several authors emphasize that additional knowledge of the user 

motives and acceptance factors would be very beneficial for a further distribution of carsharing 

systems in order to solve traffic and environmental problems.138 

The existing research findings will serve as a basis for the research agenda and therefore will be 

critically analyzed in chapter 3. The following research gaps can be identified: 

Research gap 1: Several studies have identified user motives for B2C carsharing.139 The authors 

generally rate those studies as first approaches and recommend further investigation of this 

unchartered research area in order to empirically test the results or to extend the research in 

different areas or into different customer groups like non-users.140 Also in the field of collaborative 

consumption as a whole, additional knowledge of user motives and customers acceptance is 

demanded.141 Möhlmann states that the determinants of satisfaction with a sharing solution might 

differ between a business-to-consumer (B2C) and a consumer-to-consumer business model 

(C2C).142 P2P carsharing provides a possibility to overcome some constraints of B2C carsharing 

systems like financial constraints and geographic limitations, as no acquisition of cars by the 
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139 Cf. Möhlmann (2015); Schäfers (2013); Bardhi / Eckhardt (2012); Ballús-Armet et al. (2014) 
140 Cf. Schäfers (2013), p. 76; Costain, et al. (2012), p. 433; Möhlmann (2015), p. 9; Bardhi / Eckhardt (2012), p. 896 
141 Cf. Möhlmann (2015), p.1; Hamari et al. (2015), p. 1; Piscicelli et al. (2014), p. 2; Vezolli et al. (2012), p. 288 ff.; 
Tussyadiah (2015), p. 4 
142 Cf. Möhlmann (2015), p. 1 
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operator is required. The success of P2P carsharing will depend on user acceptance, especially in 

the case of owners bringing their private vehicles into the fleet. First approaches to investigate user 

motivation and acceptance have been conducted, but a comprehensive study supported by 

quantitative data is missing. More research on user motives, customers acceptance, business 

model evolution and especially demographics and psychographics is recommended.143  

Research gap 2: Next to knowledge about user motives, additional insights into barriers and 

success factors of platforms is required to further scale-up the user base and customer acceptance 

of collaborative consumption platforms including carsharing.144 This call for research is further 

supported in the perspective of sustainable PSS. Research about sustainable business models is 

rare but required in order to support the upcoming of sustainable PSS.145 Vezolli et al. emphasizes 

that additional knowledge about the right design of sustainable PSS is necessary in order to reach 

user acceptance for such “radical innovations” like PSS.146  

Research gap 3: The field of mobility is currently being disrupted by trends like the connected car 

and the autonomous vehicle.147 The whole industry, including established car manufacturers, must 

prepare for change and success is highly determined by early anticipation of consumer 

preferences.148 The question of which trends could create opportunity for the business model of 

P2P carsharing is of high relevance.149 As a result of the literature review conducted in chapter 3, 

no study has so far investigated the influence of new technologies like the connected car and the 

autonomous vehicles on a P2P carsharing model. 

 

2.2.2 Research questions 
On the basis of the demonstrated problem formulation and the identified research gaps, three 

research questions can be identified as shown in figure 5. As demonstrated by the first research 

gap, there is an especially strong need for additional knowledge about user motives for P2P 

carsharing and acceptance due to existing literature and because of the high potential of this 

recently emerging business model. It turns out that the supply side in particular remains a 

challenge.150 No comprehensive quantitative empirical survey has been conducted on this subject. 

For those reasons, this dissertation focuses on P2P carsharing and especially on the vehicle owner. 

In particular, the focus is on private individuals as they represent the larger customer group and 

probably have more complex motivational patterns than the business consumers.151  

The main focus of the dissertation is on the first research question, the acceptance of car owners 

for P2P carsharing (RQ1) including individual and motivational factors. First, it is analyzed whether 

                                                   
143 Cf. Shaheen et al. (2012), p. 71 ff.; Ballús-Armet et al. (2014), p. 35 ff.; Gossen (2013), p. 61 
144 Cf. Ballús-Armet et al. (2014), p. 35; Möhlmann (2015), p. 1 ff. 
145 Cf. Boons / Lüdeke-Freund (2013), p. 17; Piscicelli et al. (2014), p. 2 
146 Cf. Vezolli et al. (2012), p. 289 
147 Cf. McKinsey (2016), p. 3 ff. 
148 Cf. McKinsey (2016), p. 15 
149 Cf. Lewis / Simmons (2012), p. 71 
150 Cf. Shaheen et al. (2012), p. 71 ff.; Ballús-Armet et al. (2014), p. 28 ff. 
151 Cf. Bürki (2015), p. 49 
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the Technological Acceptance Model is suited to measure the acceptance for P2P carsharing (RQ 

1.1).152 Second, it is evaluated whether awareness and experience with collaborative consumption 

as well as personality, demographic, car-ownership and mobility factors influence the acceptance 

of P2P carsharing (RQ1.2). Third, the motivational factors for P2P carsharing are investigated (RQ 

1.3).  

The second research question is focused on identifying current barriers and success factors for the 

business model of P2P carsharing from the car owners’ side (RQ 2.1, RQ 2.2). Additionally, it is 

evaluated whether fractional ownership models could increase the acceptance of P2P carsharing 

(RQ 2.3).  

The third research question addresses future business models for P2P carsharing with respect to 

the autonomous vehicle and connected car (RQ 3). The acceptance of keyless car exchange 

technology in combination with P2P carsharing is analyzed (RQ 3.1). Furthermore, the ownership 

preference towards autonomous vehicles is investigated. Finally, willingness to share an 

autonomous vehicle is evaluated (RQ 3.2). 

 

Figure 5: Research questions  

                                                   
152 Cf. Davis (1989)  

RQ 1: Can acceptance for P2P carsharing from the car owner side be explained by 
the Technological Acceptance Model? What are the most relevant motivational and 
personal factors?

RQ 1.1: Is the Technology Acceptance Model of Davis (1989) suited to measure 
acceptance for P2P carsharing?

RQ 2.2: What are success factors that could increase the acceptance of P2P 
carsharing?

RQ 3: What are future business models for P2P carsharing in perspective of the 
autonomous vehicle and connected car (car owner side)?

RQ 3.2: What is the prefered usage model of autonomous vehicles? Do demographic 
factors influence the willingess to share the own autonomous vehicle?

RQ 2: What are barriers and success factors for the business model of P2P 
carsharing (car owner side)?

RQ 2.1: What barriers influence the acceptance of P2P carsharing?

RQ 2.3: Is it possible to increase the motivation for P2P carsharing by an integrated 
offer at the time of vehicle purchase?

RQ 3.1: Does keyless car-exchange technology (telematic solution) increase the 
acceptance for P2P carsharing?

RQ 1.2: Do subjective norm, awareness and experience with collaborative consumption 
as well as personality, demographic, and mobility factors influence the acceptance of 
P2P carsharing?

RQ 1.3: What are relevant motivational factors for the acceptance of P2P carsharing?
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2.3 Structure of the work 

As illustrated in figure 6, the work is structured into four areas. The chapter “Introduction” contains 

the problem statement (chapter 2.1), the objective of the work including the formulation of the 

research questions (chapter 2.2) as well as the structure of the work (chapter 2.3).  

In the third chapter, a comprehensive literature review of collaborative consumption and carsharing 

is conducted (chapter 3). The literature review is focused on the description of the phenomenon of 

P2P carsharing, the related fields of B2C carsharing and collaborative consumption. Current 

findings on motivational factors and acceptance of P2P carsharing (RQ 1 / chapter 3.3), to barriers 

& operational success factors (RQ 2 / chapter 3.4). In addition, the future business models in the 

field of P2P carsharing are outlined (chapter 3.5). 

 

 

Figure 6: Structure of the work  

In the fourth chapter, the theoretical foundations of the research project are built (chapter 4). First, 

an overview of applied motivational theories in the related fields is provided (chapter 4.2). Then, 

the main theoretical foundation of the work is explained, the Technology Acceptance Model (chapter 

4.3). Additionally, the Self-Determination Theory for explanation of intrinsic and extrinsic motivation 

is outlined (chapter 4.4). 

The empirical part in the fifth chapter starts with an explanation of the scientific understanding and 

research approach (chapter 5.1). Then the process and results of the qualitative empirical survey 

is outlined including expert interviews and the focus group discussion with prospective users 

(chapter 5.2). Out of these results and the findings from the literature review, the hypotheses are 

formulated and the operationalization of constructs is conducted (chapter 5.3.1.2). Finally, an 
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introduction to structural equation models is provided (chapter 5.3.1.3) and the results and quality 

criteria of the quantitative survey is presented (chapter 5.3.2). 

In chapter 5.3.4, the final considerations according to academic implications (chapter 5.3.4.1) and 

practical implications (chapter 5.3.4.2) are drawn. The dissertation ends with an outlook and 

recommendations towards future research (chapter 5.3.4.3).   
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3 LITERATURE REVIEW ON COLLABORATIVE 
CONSUMPTION AND CARSHARING 
 
In the previous chapters, the associated problems related to a continuously increasing number of 

vehicles on the planet were introduced. Collaborative consumption and especially carsharing was 

identified as a possible way to reduce the negative impacts of private car ownership. Carsharing 

seems to be on the edge to become a global trend with a significant amount of users and a possible 

positive impact on urban living and the environment. Based on the available literature, research 

gaps have been identified and the research questions have been formulated.  

In this chapter, a comprehensive literature review is conducted in order to reach a comprehensive 

understanding of the available knowledge towards the research questions. According to Ballús-

Armet et al., P2P carsharing companies clearly belong to the emerging field of “collaborative 

consumption” respectively to the “sharing economy."153 Therefore, the phenomenon of P2P 

carsharing and its related fields B2C carsharing and collaborative consumption including sharing 

economy was analyzed.  

Then, current findings according to the first research question addressing the motivational and 

acceptance factors will be analyzed in the second part of this literature review (chapter 3.3). In the 

third part, literature related to the second research question, the barriers and operational success 

factors will be introduced (chapter 3.4). Finally, relevant literature towards the third research 

question, the future business models in the field of P2P carsharing is presented in the fourth part 

of this literature review (chapter 3.5). 

 

3.1 Procedure of the literature review 
In the field of management, the pace of knowledge production has accelerated continuously in the 

post-World-War II era. The result is a fragmented and interdisciplinary body of knowledge that is 

interdependent from advances in the social sciences.154 According to Tranfield et al., medical 

science is a convergent discipline that usually has a high consensus concerning the research 

question and systematic literature reviews are usually conducted. In comparison, management 

research is seen as a divergent field with low consensus concerning the research question and is 

often based on narrative reviews.155 Therefore, there is a strong call for changing the approach and 

creating a new type of management research that is methodologically rigorous, theoretically sound 

and demonstrates relevance to the practitioner community.156 Learning from the medical field, one 

strong instrument to produce evidence-based information is to conduct a systematic literature 

                                                   
153 Cf. Ballús-Armet et al. (2014), p. 27 
154 Cf. Friedman et al. (2000), quoted by Tranfield et al. (2003), p. 207 ff. 
155 Cf. Tranfield et al. (2003), p. 212 ff. 
156 Cf. Tranfield et al. (2003), p. 212; Starkey / Madan (2001); Anderson et al. (2001), p. 391 ff. 
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review.157 Mulrow argues that a systematic review is the most efficient method to identify and 

evaluate existing literature.158 Also Rousseau et al. emphasize the importance of a literature review 

as the first step for generating a science-based conclusion.159 

Definition and purpose 

A literature review is the appropriate instrument to map and assess the intellectual territory and to 

develop a relevant research question.160 A structured review of past literature is the basic foundation 

for the development of new knowledge. A literature review is required to identify areas with a lack 

of knowledge, closes gaps in areas with an abundance of literature and facilitates the development 

of theories.161 A meaningful literature review is more than a collection of summaries of articles.162 

Many narrative reviews are not the result of investigatory science, lack rigor and are sometimes 

biased by the researcher.163 According to Fink, a literature review "... is a systematic, explicit, and 

reproducible method for identifying, evaluating, and synthesizing the existing body of completed 

and recorded work produced by researchers, scholars, and practitioners."164  

The definition of Hart refers more to the function of a literature review. He states that a literature 

review is "...the use of ideas in the literature to justify the particular approach to the topic, the 

selection of methods, and demonstration that this research contributes something new."165  

Following this argumentation for conducting a literature review, Levy / Ellis state that an effective 

literature review should fulfill these purposes:166  

• Help to understand the existing body of knowledge ("what is already known?") and identify 

topics where new research is needed ("what is needed to be known?”) 

• Provision of a firm theoretical foundation for the proposed study (related to: "what is already 

known?”) 

• Establish a foundation of the research topic and research methodology (related to: "what is 

needed to be known?”) 

• Demonstrate the contribution of the research to the overall body of knowledge167  

• Frame the research methodologies, approach, goals, and research questions 

  

                                                   
157 Cf. Tranfield et al. (2003), p. 212 
158 Cf. Mulrow (2008), p. 509 
159 Cf. Rousseau et al. (2008), p. 476 
160 Cf. Tranfield et al. (2003), p. 208 
161 Cf. Webster / Watson (2002), p. 13 
162 Cf. Levy / Ellis (2006), p. 181 ff. 
163 Cf. Tranfield et al. (2003), p. 207 
164 Fink (2005), p. 3 
165 Hart (1998), p. 1 
166 Cf. Levy / Ellis (2006), p. 183 
167 A major output of a literature review is the demonstration that the proposed research makes a contribution to the 
overall body of knowledge (BoK). Cf. Levy / Ellis (2006), p.182 
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Relating to the research question of the dissertation, the literature review has fulfilled the following 

purpose168:  

• State of the art: clarification of the status quo of the research and relevant gaps 

• Methodological: identification of previous research methods on the topic and selection of 

the right approach for the dissertation169 

• Conceptional: clarification of used theories  

• Relevant terminology: definition of relevant terms  

• Significance: evaluation of the relevance of the research questions  

Review process 

Hart defines the review process as “…the selection of available documents (both published and 

unpublished) on the topic, which contain information, ideas, data and evidence written from a 

particular standpoint to fulfill certain aims or express certain views on the nature of the topic and 

how it is to be investigated, and the effective evaluation of these documents in relation to the 

research being proposed."170 

This definition serves as the general understanding of a review process. A more precise definition 

has been proved by Levy / Ellis and will be used in the following. According to Levy / Ellis, a literature 

review is based on “…sequential steps to collect, know, comprehend, apply, analyze, synthesize, 

and evaluate quality literature in order to provide a firm foundation of a topic and research 

method."171  

As proposed by Webster & Watson, the conducted literature review followed a concept-centric 

approach where the organizing framework of a review is determined by concepts. In contrast, some 

authors conduct an author-centric approach and present a summary of articles.172  

As a basic guideline for conducting a literature review, the proposed three-step process of Levy / 

Ellis has been used. In this approach, the process of the literature review is separated into inputs, 

processing and outputs.173  

1. Inputs 

The importance of the quality of the inputs are emphasized by Levy / Ellis. For any systematic 

approach, it is required that the quality of the input is high. Otherwise, the output will be ineffective, 

no matter of the quality of the proceeding steps (briefly summarized as "garbage in / garbage 

out").174 

                                                   
168 Cf. Levy / Ellis (2006), p. 183 
169 One primary goal of the literature review is the identification of methodological traditions in the area of research as a 
starting point to identify the right methodological approach for the concrete research project. Cf. Hart (1998), p. 28 
170 Hart (1998), p. 13 
171 Levy / Ellis (2006), p. 182 
172 Cf. Webster / Watson (2002), XVII ff. 
173 Cf. Levy / Ellis (2006), p. 182 ff. 
174 Cf. Levy / Ellis (2006), p. 185 
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For that reason, Webster / Watson stated that "...a systematic search should ensure that you 

accumulate a relatively complete census of relevant literature."175 Common methods in the scientific 

community have been used to evaluate the quality of available literature, so special focus has been 

put on leading peer-reviewed journals as recommended by Levy / Ellis.176 As proposed, the search 

was extended to unpublished studies, conference proceedings, personal requests with experienced 

researchers and also the internet. The strategy for the search process will be reported in detail in 

order to ensure a replication. The final output is a full list of articles and core contribution papers.177 

To identify the extensive selection of relevant literature, the tools proposed by Levy / Ellis like 

"meaningful keyword searching", "backward searching" and "forward searching" have been 

applied. Meaningful keyword searching is an important initial step for a literature research, but it 

usually does not lead to all that is available in literature. Searching for "buzzwords" can be 

misleading due to the fact that they appear and disappear in literature during time, so it is better to 

focus on theories and theoretical constructs as they are more stable over time.178 For that reason, 

it is required to use the method of backward and forward search. In a backward search, the results 

from the initial keyword search are expanded by applying backward references search, backward 

authors search or previously used keywords.179 The forward search is similar to the backward 

search and can be subdivided into forward references search and forward authors search.180 The 

end of the literature search was indicated as stated by Webster / Watson. "You can gauge that your 

review is nearing completion when you are not finding new concepts in your article set."181  

The testing for applicability of certain literature was guided by the criteria stated by Levy / Ellis: 

"...only the applicable literature articles that are relevant to build the theoretical foundations for the 

validity of the theories, constructs, and measures should be noted."182 Also the claim for ethical 

behavior in the use of references defined by Laband / Piette as "...being in accordance with rules 

or standards for right conduct or practice" has been followed by ensuring that references have been 

used with high degree of confidence and in proper context.183 The main criteria for inclusion or 

exclusion of sources have been the relevance to the research question, as well as the quality of 

the methodological approach. The criteria for inclusion and exclusion of articles have been 

documented as requested by Tranfield et al.184 For this purpose, data-extraction forms have been 

                                                   
175 Webster / Watson (2002), p. 185 
176 Cf. Levy / Ellis (2006), p. 185 
177 Cf. Tranfield et al. (2003), p. 215 
178 Cf. Levy / Ellis (2006), p. 190; Robey et al. (2000), p. 125 ff. 
179 Backward references search provides more insights into the origins of the theory or construct under investigation. 
Backward authors research is a review process of what the author has published in the past. Previously used keywords 
refer to the process of applying a new keyword search with relevant keywords in the article. Cf. Levy / Ellis (2006), p. 
191; Webster / Watson (2002), p. 16 ff. 
180 Forward references search looks for newer articles that use the same citations as mentioned in the article. This allows 
the identification of newer developments related to the phenomenon. Forward author search looks for articles from the 
same authors that have been published later. Cf. Levy / Ellis (2006), p. 191 
181 Webster / Watson (2002), p. 16 
182 Levy / Ellis (2006), p. 188 
183 Laband / Piette (2015) quoted by Levy / Ellis (2006), p. 188 
184 Cf. Tranfield et al. (2003), p. 215 
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applied to reduce human error as well as bias and to provide a historical record.185 Figure 7 shows 

the selection criteria for inclusion or exclusion of an article.  

 

Figure 7: Selection criteria for literature review  

The result of this search and selection process is a total number of 137 articles that were loaded 

into the data extraction form. In figure 8, the columns of the data extraction forms are shown. Each 

article was analyzed based on those criteria. First, a categorization was conducted based on the 

research question (RQ), the relevant category (e.g. P2P carsharing / sharing economy), the journal 

ranking of the Vienna School of Business and Economics and the total relevance.186 Second, the 

conceptualization and methodology of the article was analyzed by criteria like the unit of analysis 

or the unit of observation.  

                                                   
185 These forms usually contain general information (e.g author, title) and specific information like details and methods 
as well as notes on upcoming themes. Cf. Clarke / Oxman (2001) quoted by Tranfield et al. (2003), p. 216 ff. 
186 Each article was rated between 1-10 based on its relevance to the specific research question. Articles with a rating 
number between 7 and 10 are categorized as highly relevant and are referred to as core contributions. Articles with rating 
of 3-6 are categorized as relevant contributions and articles with a rating of 1-2 are not directly relevant in answering the 
research question (exclusion criteria) but serve as a benchmark article and have been loaded into the extraction form. 
Learning concerning the theoretical framework or methodology are expected out of this source. 
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Figure 8: Data extraction form – evaluation criteria  

2. Processing 

Processing the data that is contained in the sources is a sophisticated cognitive activity. Bloom's 

Taxonomy represents a well-known framework for describing the learning process leading to 

meaningful insights. A set of sequential steps with gradually increased cognitive requirements is 

proposed for effective learning.187 Levy / Ellis have summarized the Bloom's Taxonomy with regard 

to producing an effective literature review out of the raw data. The first step is knowing the literature 

and is basically defined by activities like listening, defining, describing and identifying. 

Comprehension is the next step, which is demonstrating knowledge about the significance and 

meaning of the information. Applying the literature refers to the step of identifying major concepts 

in a study and putting the citation in the right category. The step of analyzing the literature identifies 

why the presented information is of importance. Afterwards, the step of synthesis of the literature 

is focused on assembling the literature that has been reviewed for a certain concept into a whole. 

Finally, in the last step of evaluating the literature, the researcher is focused on the distinction of 

opinions, theories and facts that have been empirically established.188 

                                                   
187 Cf. Bloom et al. (1956) quoted by Levy / Ellis (2006), p. 193 
188 Cf. Tranfield et al. (2003), p. 217 
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One of the most important steps is to focus on the synthesis of the research. According to Rousseau 

et al. this means in particular to identify research findings that are clear and findings that are not 

clear. They see a lapse in the current research approaches due to two common failures in using 

evidence: "(1) overvaluing novelty to the detriment of accumulating convergent findings; and (2) the 

general absence of systematic research syntheses."189 The lack of synthesis leads to several 

problems in research like the "...misuse of existing research, the overuse of limited or inconclusive 

findings, and the underuse of research evidence with substantive implications for understanding 

and working with organizations."190 To overcome those issues, a systematic summary of relevant 

evidence has to be generated by a systematic synthesis of the literature and by applying six criteria 

to evaluate evidence as proposed by Rousseau et al. (construct validity, internal validity, effect size, 

generalizability, intervention compliance and contextualization).191 Rousseau et al. also advise 

taking the political and cultural implications of evidence into account.192 Both claims have been 

considered in the dissertation for evaluating evidence. 

3. Outputs 

Hart stated that "...literature review as a piece of academic writing must be clear, have a logical 

structure and show that you have acquired a sufficient range of skills and capabilities at the 

appropriate level."193 For that reason, Levy & Ellis note that researchers have to be firm with 

argumentation theory. Additionally, they propose that it is important to provide the reader with a 

detailed explanation about the process in the input phase and an explanation of what has been 

learned in the processing phase.194  

According to Tranfield et al., it is advisable to report the data in a two-step process. First, a 

descriptive analysis of the field should be provided by using a simple set of categories by applying 

the above-mentioned extraction forms.195 Second, the researchers should report findings based on 

a "thematic analysis." In this work, an aggregated approach has been used. As stated by Tranfield 

et al., the available knowledge was summarized based on the data extraction forms from the core 

contributions. The shared consensus was made explicit. Core contributions were used.196 

As the first step recommended by Tranfield et al., a simple descriptive analysis of the field was 

conducted in the introduction of the literature review in chapter 3.1. The second step, the detailed 

"thematic analysis", will follow in the next chapter (3.2).   

                                                   
189 Rousseau et al. (2008), p. 476 
190 Rousseau et al. (2008), p. 477 
191 Cf. Rousseau et al. (2008), p. 477 ff. 
192 Cf. Rousseau et al. (2008), p. 487 ff. 
193 Hart (1998), p. 172 
194 Cf. Levy / Ellis (2006), p. 201 
195 Cf. Tranfield et al. (2003), p. 218 
196 Cf. Tranfield et al. (2003), p. 218 ff. 



51 

3.2 Description of the phenomenon 
In the following chapters, the phenomenon of P2P carsharing is described in detail. As the topic is 

directly related to other fields such as the phenomena collaborative consumption and B2C 

carsharing, those related subjects will also be introduced. 

 

3.2.1 Collaborative consumption and related fields 
In 2011, Time Magazine regarded the trend of collaborative consumption among the ten ideas that 

will change the world. It has been argued that the concept of ownership has been outpaced by 

examples such as the collapse of the financial system that had been built on ownership, as well as 

phenomena like the sharing of content with platforms like Napster that have spread over all media. 

The pace of this development seems to be fast. A few years ago, in 2004, there was a great political 

emphasis on ownership as illustrated by the campaign of George Bush who became re-elected as 

President of the United States partly by proclaiming a society built on ownership: “The more 

ownership there is in America, the more vitality there is in America."197 A central question of this 

work will be whether this change in ownership preference is observable by empirical data.  

As a theoretical introduction, a more comprehensive description of the phenomenon of collaborative 

consumption will be conducted, including definition (chapter 3.2.1.1), description of the 

phenomenon (chapter 3.2.1.2) as well as market developments (chapter 3.2.1.3). 

 

3.2.1.1 Definition 
There are numerous terms used to describe the new business models of companies like Airbnb or 

Zipcar.198 Among the most popular expressions are the sharing economy and collaborative 

consumption. They will be outlined in the following.  

Collaborative consumption 

According to McArthur and Witzke, the term “collaborative consumption” first appeared in a paper 

that was published by Felson and Späth in the year 1978.199 It has been defined as “… events in 

which one or more persons consume economic goods or services in the process of engaging in 

joint activities with one or more others.”200 In recent years, the phenomenon of collaborative 

consumption has received a great deal of attention. Among the most influential authors and 

researchers in the field are Rachel Botsman and Roo Rogers. In 2011, they defined collaborative 

consumption as “…traditional sharing, bartering, lending, trading, renting, gifting, and swapping 

redefined through technology and peer communities that is transforming business, consumerism, 

and the way we live.”201 Owyang defined the collaborative economy as a whole in the context of 

                                                   
197 Time (2011), www.time.com 
198 Cf. Botsman (2015), p. 10 
199 Cf. Felson / Späth (1978), p. 614 quoted by McArthur (2014), p. 241 and Witzke (2016), p. 7 
200 Felson / Späth (1978), p. 614 quoted by Witzke (2016), p. 7 
201 Botsman / Rogers (2011), p. XV 
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market mechanisms. According to him, it is defined as ”… an economic model where ownership 

and access are shared between corporations, startups, and people. This results in market 

efficiencies that bear new products, services, and business growth."202  

Belk defined collaborative consumption as “… people coordinating the acquisition and distribution 

of a resource for a fee or other compensation.”203  

The definition of Belk lacks one important dimension. The importance of information technology is 

not considered. As explained in chapter 3.2.1.2.3, collaborative consumption does not necessarily 

have to happen online. Also local and face-to-face sharing within the community, like in offices or 

within a neighborhood are often part of the definition. However, digital media has put sharing and 

collaboration on a level that has never been reached before.204 For this reason, Hamari et al. have 

developed a new definition of collaborative consumption that is based on previous definitions as 

well as on a comprehensive analysis of 254 websites of platforms in the field of collaborative 

consumption. They define collaborative consumption as "... the peer-to-peer-based activity of 

obtaining, giving, or sharing access to goods and services, coordinated through community-based 

online services."205  

As outlined in chapter 2.1.2, the compensatory element is a major difference to the term sharing 

economy and addresses the phenomenon of the current P2P carsharing systems as they are all 

based on monetary exchange.  

For the purpose of this dissertation, the following adapted definition will be used based on Belk and 

Hamari et al.: “Collaborative consumption is defined as the peer-to-peer-based activity of obtaining, 

giving, or sharing access to goods and services, coordinated through community-based online 

services for a fee or other compensation.“206  

Mc Laren / Aygeman criticize that the common understanding of sharing activities is framed by a 

categorization as an economic activity rather than a social, political or cultural one. Opening that 

view would help to take the focus away from the sole market view towards a view of human well-

being and sustainability.207 Even though there are many arguments for the sustainable impacts, 

there are not many studies that focused on this topic so far.208 Olma is even more critical on the 

monetary perspective of collaborative consumption and states that we are entering an area of 

“platform capitalism” were companies are trying to commodify more and more aspects of life for 

corporate profit.209 The effect of social motivations is analyzed in the empirical part of the 

dissertation and therefore it will be tested if this call for a more comprehensive definition of 
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collaborative consumption away from the focus on monetary exchange is realistic from the user 

perceptions.  

The sharing economy 

The sharing economy is described as capitalist and social at the same time and it has the potential 

for huge benefits in regard to sustainability.210 According to Belk, sharing involves love and caring 

as underlying motives and does not include monetary exchange.211 Compared to Belk, the findings 

of Bardhi / Eckhardt indicate more self-directed behavior as the motivation behind sharing 

activities.212 As outlined before, the social aspects in the field of P2P carsharing will be tested in the 

empirical part.  

Stephany defines the sharing economy as follows:  

"The sharing economy is the value in taking underutilized assets and making them accessible 

online to a community, leading to a reduced need for ownership of those assets.”213 

It becomes obvious that in this definition of the sharing economy, reciprocal exchange with a 

compensatory element is not explicitly part of the definition. This goes along with the definition of 

sharing of Benkler. He defines sharing as “…nonreciprocal pro-social behavior."214 In this basic 

definition, sharing is seen as an altruistic act and implicitly excludes exchange mechanisms. A more 

specific definition has been made be Belk by defining sharing as “… the act and process of 

distributing what is ours to others for their use and/or the act and process of receiving or taking 

something from others for our use.”215 In this definition, Belk includes not only places and things, 

but also people, animals, ideas, values and time.216  

As it will be shown in the literature review, P2P carsharing can be expected to have a strong 

compensatory element (chapter 3.2.3). Therefore, the concept of collaborative consumption is more 

directly related to P2P carsharing than the more general term sharing economy. Collaborative 

consumption can been clustered into 3 different basic systems and 4 major principles that make 

the system work. Four drivers have been identified to be responsible for causing the groundswell 

of collaborative consumption as outlined in chapter 3.2.1.2.4 in the appendix.217   
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3.2.1.2 The phenomenon of collaborative consumption 
In this chapter, the phenomenon of collaborative consumption is explained more in detail. As a 

basic foundation, this chapter begins with the introduction of the historical roots of sharing including 

an explanation of cultural differences of sharing. It is shown that sharing, as well as the concept of 

ownership, is deeply embedded in the human nature and may be constituted from early childhood 

on. For this reason, it seems worthwhile to investigate this stream of literature to gain deeper 

insights into the motivational patters for sharing (chapter 3.2.1.2.1). In chapter 3.2.1.2.2 it is 

discussed why the concept of ownership is still dominating our society and how the trend towards 

access-based consumption could lead to a new direction. In chapter 3.2.1.2.3 it is shown that 

collaborative consumption has to be viewed as a technological phenomenon that was enabled by 

the prevalence of the internet. The major drivers behind the emerging trend of collaborative 

consumption are outlined (chapter 3.2.1.2.4). Finally, the challenges for public policy are introduced 

(chapter 3.2.1.2.5). 
 

3.2.1.2.1 Historical roots of sharing 
For a deeper understanding of the phenomenon of sharing and the motivational factors behind it, 

the history of the roots of sharing are introduced. Earlier it was noted that sharing seems to be 

deeply rooted in human nature and exhibits during early years of childhood. Additionally, it is 

outlined that there are cultural differences in the attitude towards sharing.  

Human need for unity and sharing 

The basic motivation for sharing might be found in the strong human need for unity with others as 

emphasized by Fromm. "The human desire to experience union with others is rooted in the specific 

conditions of existence that characterize the human species and is one of the strongest motivators 

of human behavior."218 Fromm explains this desire to experience union and to share by the historical 

circumstances of existence of the human species. The current trend to selfishness and 

consumerism can be explained also by the this need for union as we are living in a society that 

promotes those values.219 This argument is also supported by Price. “Sharing is the most universal 

form of human economic behavior, distinct from and more fundamental than reciprocity ... sharing 

has probably been the most basic form of economic distribution in hominid societies for several 

hundred thousand years.”220  

Historical roots - sharing rituals around the globe 

The statement of Price written in 1975 illustrates the historical dimension of sharing for mankind as 

a form of economic distribution that is not based on reciprocity. Belk refers to several examples of 

sharing rituals around the globe especially in the area of food sharing indicating cultural differences 

in sharing. In China for example, sharing beverages like beer or tea at a dinner event is a common 
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ritual and not sharing is seen as unthinkable.221 Another example for the strong Chinese culture 

towards sharing, is “zhanguang” (share the light). If someone smokes in the public places of a 

village, he has to provide enough cigarettes for everyone else. Also in Japan, sharing rituals are 

established in modern life. For instance, a “hole in one” in golf leads to the moral obligation to buy 

gifts for the golf club.222 

Similar rituals can be found as well in Western civilizations where for example meals are served 

“family style” allowing everyone to pick from a choice of food on the table. Anthropological studies 

demonstrated that food sharing had several important functions in ancient societies like increased 

efficiency of resource use, fostering reciprocal obligations or even raising the status of people who 

shared. Later social researchers argued that sharing does not have to be reciprocal and is not 

necessarily an exchange mechanism.223 Sharing can be observed in conditions of excess but also 

in conditions of insufficiency.224 The controversial views about the question of underlying reciprocity 

versus social and altruistic motivational factors raises a central question on the understanding of 

the phenomenon of P2P carsharing. Therefore, the empirical part of this thesis will analyze the 

influence of social motivational factors for sharing the own vehicle.  
 

 

3.2.1.2.2 Ownership versus access 
In this chapter, the question is discussed as to whether the concept of ownership is becoming 

increasingly antiquated, leading to a new consumer trend of access based consumption. This 

question is highly relevant for the research question. The strong personal attachment towards one’s 

own vehicle is seen as a major barrier for P2P carsharing and the car seems to be still a status 

symbol for many car owners.225 Car ownership is continuously the preferred mode for most 

people.226 A pragmatic and utility-oriented attitude towards one’s own car seems to be important for 

participation in P2P carsharing.227 Especially in the field of automotive, the perceived advantages 

of car ownership have been well established and challenge the positive symbolic signs of accessing 

cars instead of owning them.228 Therefore, a deeper focus of the considerations to ownership 

versus access seems to be worthwhile.  

As outlined in chapter 3.2.1.2.3, the technological developments of the past years enabled a new 

mindset of sharing information and personal content with millions of other people. Several popular 

authors argue that there is an increasing trend towards access to goods instead of ownership.229 

Numerous platforms have emerged that enable access to goods and services, surpassing the 
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concept of ownership.230 This challenges the old concept of ownership and raises the question as 

to whether access is becoming the new consumption mode, with direct implications to the prospects 

of P2P carsharing. Traditionally, ownership was seen as highly worthwhile, as it has represented a 

way to increase personal autonomy, thereby gaining a feeling of freedom. According to Rifkin, this 

old value is losing importance due to a new feeling of having access to a network of relationships 

and connections. Optimizing this kind of access and providing access to others allows the individual 

to experience a new dimension of self.231  

Having versus being 

It seems worthwhile to further investigate this new experience of the self from a wider perspective 

and to look into its psychological roots. Literature reveals that these considerations are not new. 

Erich Fromm published a work on the difference between the mental states of "having" and "being". 

According to Fromm, both states are inherent to human nature.  

The having mode: Consumption is seen as the most important form of having. People are driven 

to consume continuously, as the satisfactory character of previous consumption diminishes quite 

soon.232 Our society is based on private property, power and profit. Ownership is seen as a basic 

right of the society and the individual.233 The nature of private property is to have the unlimited right 

to keep it and exclude others from it. According to Fromm, the identity is usually constituted by the 

property. "I am because I have."234 Of course, sharing and collaborative consumption are also 

based on this right but people are able to consciously allow the inclusion of others in the right to 

use it.  

The being mode: While having refers to things that are describable and fixed, being is based on 

human experience that is basically not describable according to Fromm. He states that no 

description of a living human being is possible in its whole individuality. Being can only be 

communicated by sharing experiences. Fromm emphasizes, that the state of being can only be 

reached by decreasing the state of having, thereby letting go of the strong attachment to the ego 

and possessions.235 Access to goods and services seems to be an appropriate way to decrease 

this personal attachment and to focus on the more desirable form of human experience. 

So the concept of having versus being seems to be directly related to ownership (having) versus 

sharing and access (being). The following statement from Fromm points out the duality of having 

and being: "These considerations seem to indicate that both tendencies are present in human 

beings: the one, to have – to possess – that owes its strength in the last analysis to the biological 

factor of the desire for survival; the other, to be – to share, to give, to sacrifice – that owes its 

strength to the specific conditions of human existence and the inherent need to overcome one's 
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isolation by oneness with others."236 The individual balance concerning the states of having and 

being is determined by the values and norms of the social structure.237 Therefore, it is the purpose 

of this work, to investigate those values and norms according to the target group of P2P carsharing. 

This will be conducted in the empirical part. 

Fromm indicated a shift in the mindset as early as the year 1976. He observed that a growing 

number of especially young people of wealthy families have huge resentments against the 

surrounding luxury and selfishness and then rebel against it. According to Fromm, this phenomenon 

was also observable in recent times.238 Now, the openness of generation Y towards carsharing and 

the reduced importance of the car as a status symbol illustrates the present relevance of this 

trend.239 New technological developments raise the potential to relevant changes of consumption 

patterns. 

Ownership versus access  

Based on these philosophical considerations about having and being, the current developments 

and discussions about ownership versus access will be introduced. Rifkin forecasts that people and 

companies will perceive ownership as old-fashioned in 25 years. In a fast-changing world with 

continuously shorter product life cycles and rapid innovation, the concept of ownership seems to 

be too slow.240 The era of modernism was based on the system of capitalism that was built on the 

trading of property and resources, the production of goods and services and on hired labor. Now, 

the current era of postmodernism is defined by Rifkin as a new kind of capitalism in which time, 

culture and experiences are becoming commodities. In postmodernism, access is fast becoming 

the dominant principle, rather than ownership.241 

According to Bardhi / Eckhardt, access-based consumption is defined as “… transactions that may 

be market mediated in which no transfer of ownership takes place. The consumer is acquiring 

consumption time with the item, and, in market mediated cases of access, is willing to pay a 

premium for use of that object."242 Bardhi / Eckhardt state that the difference between sharing and 

access is that sharing can also involve a transfer of ownership, especially in close relationships like 

families where you can speak of joint ownership.243 The findings of Bardhi / Eckhardt in the field of 

carsharing reveal that users of carsharing do not identify with the accessed object but are highly 

motivated by the use-value of the objects.244 
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In conventional markets, everything was based on buyers and sellers, but now providers and users 

are in the center.245 According to Rifkin, ownership will also exist in the future, but it will be offered 

by the owners to the broader public so it will swap less often. The exchange of ownership between 

sellers and buyers will be replaced by a short-term access over networks. So the influence of 

markets on the relationship between people will be diminishing.246  

Out of those considerations, it becomes obvious that the personal perception of users towards 

ownership versus access is important for the motivation to participate in sharing.  
 

3.2.1.2.3 Collaborative consumption as a technological phenomenon 
In this chapter, it is shown why the phenomenon of collaborative consumption and thus also P2P 

carsharing has to be viewed as a technological phenomenon. Based on analysis of literature, 

Hamari et al. position collaborative consumption as a technological phenomenon. Several 

technological developments like web 2.0 and information technology in general have enabled the 

user-friendly sharing of physical and non-physical goods over the internet.247 According to Belk, 

sharing over the internet includes a variety of activities like chat rooms, publishing blogs, websites, 

open-source code writing, collaborative online games, making entries in encyclopedias like 

Wikipedia, P2P filesharing and others.248 Stephany emphasizes that there is nothing new about 

sharing assets. People living in cities are used to public transport or communal parks. However, 

according to his view, the application of technology like the internet or smartphones have led to the 

development of huge online marketplaces where assets are shared by millions of daily 

entrepreneurs.249 According to Chase, the value of platforms like Airbnb, Lyft or OpenStreetMaps 

is that they “…connect, organize, aggregate, and empower the participating peers."250  

This view is shared by several influential P2P platform founders. According to the co-founder of 

Airbnb, Brian Chesky the current development of collaborative consumption represent the third 

revolution of the internet. The first wave of the internet was just about online commerce. Afterwards, 

the second revolution was about the digital connectedness with others. Now, the third revolution 

enables “…shared offline experiences through online platforms.”251 Robin Chase, the co-founder of 

Zipcar states that the internet made it possible that sharing became a much larger movement. 

Sharing ideas and assets over the internet changes everything including the way you rent a car.252 

The power of the peers was demonstrated impressively in other fields like open source 

technology.253 Companies like InnoCentive or TopCoder are another example how the use of peers 
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by technological solutions has the opportunity to solve certain business problems like developing a 

software or finding innovative solutions.254  

Especially smartphones are seen as the enabler of collaborative consumption. In the year 2015, 

the number of smart phones reached 2 billion. The mission now is, to find ways to solve our biggest 

challenges like climate change, poverty and public health with the power of connected peers via 

smartphones.255 The immense potential of computers and humans working together has already 

been foreseen by pioneers of the digital age like Vannevar Bush, J.C.R. Licklider and Doug 

Engelbart. "Human brains and computing machines will be coupled together very tightly, and the 

resulting partnership will think as no human brain has ever thought and process data in a way not 

approached by the information-handling machines we know today."256 Smartphones realize this 

vision probably in the best possible way. The influence of technology as an enabler of P2P 

carsharing has of course high relevance on the research question and will be considered in the 

following.  

 

3.2.1.2.4 Drivers of collaborative consumption 
For a deeper understanding of the phenomenon of collaborative consumption, the drivers and basic 

principles as illustrated in figure 9 are outlined in the following.  

Four drivers of collaborative consumption 

P2P technologies and cheap connectivity enable the exchange of unused capacity on a large 

scale. Robin Chase, the founder of Zipcar, makes this driver explicitly clear: “This was what the 

internet was made for, an instant platform sharing excess capacity among many people.“257 The 

current information age is characterized by social media networks in which people share all kinds 

of content at an increasingly high speed.258 One prominent success story of the power of P2P 

internet technologies is the Obama campaign of 2007.259 Social media reached 5 million supporters 

and played an important role by encouraging involvement of individuals and personal connection.260  

The interconnectivity of our time enabled by information, communication, and technology (ICT) 

platforms leads as well to a resurgence of community. This is especially the case for social 

networks and handheld mobile devices.261 According to Botsman / Rogers, the brands that are built 

around the collaborative communities create a feeling of “we”-based relationships by focusing on 

interaction and community replacing attachment for “me”-based brands like Apple or Volkswagen 
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that gave people self-esteem as well as identity.262 The interactions fostered by collaborative 

consumption can be either solely over the internet or local and face-to-face, fostering real personal 

encounters and community building.263 It has to be noted that not all forms of collaborative 

consumption are based on this community feeling. Bardhi / Eckhardt, for example, observed a lack 

of community building for the carsharing company Zipcar even though the company made great 

efforts in community building.264  

Environmental concerns are another major driver of collaborative consumption. This is especially 

true for the Millennials. A study conducted by the USA Today newspaper in 2006 revealed that 83% 

of the thirteen- to twenty-five-year-olds stated that they have a higher level of trust towards a 

company that is socially or environmentally responsible.265 The environmental benefits of 

collaborative consumption are huge, due to the possibility for waste reduction and increased 

efficiency. According to Botsman / Rogers, this is especially true for innovative systems like 

carsharing, even though environmental concerns are not the primary motivation for participating in 

collaborative consumption in all cases.266 

Botsman / Rogers argue that the high growth rates of carsharing can be attributed to increased 
cost consciousness as well as environmental necessities. As outlined in the introduction (chapter 

2.1.1), the supposed freedom of car ownership is questioned by many and the car is increasingly 

seen as a burden in many cases, especially on the financial side, as outlined by Botsman / Rogers: 

“While for some people fiddling with engines is half the fun, for most of us the maintenance, 

cleaning, registration, repair, insurance, and parking are an expensive headache.”267 A lot of 

consumers realize that the benefits for switching to carsharing are huge.268 Additionally, 

participating in carsharing also reduces the average number of vehicles per household.269 

Three different systems  

According to Botsman / Rogers, all kinds of collaborative consumption like couchsurfing, 

carsharing, crowdfunding, or ridesharing can be grouped into the three systems “…product service 

systems, redistribution markets and collaborative lifestyles."270 The concept of P2P carsharing can 

be clearly grouped into the concept of product-service systems. For a general understanding of the 

phenomenon of collaborative consumption, all concepts are briefly outlined in the following. 
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Product-service systems (PSS) are disrupting the traditional business models based on individual 

ownership.271 According to Tukker et al., PSS “…consists of a mix of tangible products and 

intangible services designed and combined so that they jointly are capable of fulfilling final customer 

needs.”272 Botsman / Rogers address two different kinds of advantages for consumers. First, there 

are huge advantages of not owning a product, such as no costs for insurance or maintenance or it 

allows us to make the most out of the products we own by sharing them with others. Second, the 

change from ownership to usage of products extends the variety of possibilities to satisfy our 

needs.273 According to Mont / Tukker, an important characteristic of PSS is the capability to link 

hard issues like technology and products with soft issues like sociology as well as services. 

Therefore, they emphasize the need for interdisciplinary approaches linking various disciplines.274  

The concept of redistribution markets refers to the possibility of social networks to redistribute 

pre-owned products from places where there is no use for them anymore to places where they are 

required. Examples for such market places are Freecycle (free exchange of goods), Swapstyle 

(swapping of goods) or Ebay (exchange for cash). Redistribution markets have a great potential to 

reduce waste by reducing the need to continuously buy new products.275 These marketplaces have 

always existed, but technology and social networks are accelerating the exchange that can be 

either money-based, non-monetary exchange or a mixture of both.276 

Collaborative lifestyles are based on the sharing of “…less tangible assets such as time, space, 

skills and money.”277 Collaborative lifestyles can be executed on a local level and include, for 

example, companies like The Cube London (sharing of working spaces), Landshare (sharing of 

gardens) as well as Parkatmyhouse (sharing parking spaces).278 The social interactions in 

collaborative lifestyles seem to be even more intense than in other forms of collaborative 

consumption.279 

Four major principles 

The first principle is called critical mass and represents a sociological term that illustrates the need 

for enough momentum for a system to become self-sustaining. The point where this self-

sustainment is reached is also called the tipping point.280 Critical mass provides choice for the 

user.281 Providers and users can also be seen as the content of a platform, so an enormous 
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consumer potential is required for the launch of a new platform.282 Reaching a critical mass has 

been proven to be important also in the introduction of information technology systems like SMS 

services. The dimension “perceived critical mass” is important for early adopters to participate in 

the service.283 Out of these considerations, it can be concluded that for P2P carsharing, the critical 

mass also has to be reached, both on the supply side of cars as well as of course on the demand 

side concerning the vehicle users. 

Social proof as the second principle of collaborative consumption addresses the importance of a 

loyal core group of first users. Those early adopters help to overcome the psychological barrier to 

jumping on the train and trying a new behavior for other people as well. Social proofing is seen as 

a primitive instinct that influences our decisions by imitating the behavior of others. This effect has 

also been proven in environmentally friendly behavior. Communicating that other people are 

conducting a certain intended behavior has a greater influence than “…appealing to the social 

responsibility.”284 This effect can be used for marketing, for example, by addressing the right early 

influencers.285 So also for P2P carsharing, it seems to be essential to attract a certain group of core 

users to provide the social proof to others and emphasize the fact that everybody is doing it also in 

the communication activities. Therefore, social proof seems to be an essential element in increasing 

the acceptance of P2P carsharing in order to start a social chain-reaction leading to the required 

critical mass.286  

The third principle is idling capacity, best illustrated by the example of power drills. In America, 

approximately 50 million power drills are used, on average, between 6 and 13 minutes in their entire 

lifetime. This unused potential of resources is called idling capacity by Botsman / Rogers. With 

modern technology, like GPS and online connectivity, this capacity can be used to increase the 

productivity of products. The unused capacity of the personal vehicle is huge. On average, cars are 

unused for about 23 hours a day.287 According to Ballùs-Armet et al., carsharing is for this reason 

highly efficient as privately owned cars are idle for 95% of the time.288 

In the founding process of Zipcar, Robin Chase came to the conclusion that "...sharing is actually 

figuring out how to tap into existing excess capacity."289 In her opinion, the current car consumption 

model represents wasteful economics with 95 percent of idle capacity.290 According to Chase, using 

excess capacity allows us to overcome the laws of physics, as demonstrated by the exponential 

growth rates of Airbnb compared to the traditional hotel industry.291 It took the Hilton group nearly 

100 years to build 4.400 hotels with 731.000 beds in 97 countries.292 In less than 7 years, Airbnb 
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gained more than 50 million users. In the summer of 2015, 17 million people used that service. 

Bookings multiplied by a factor of 353 within 5 years.293 It would not have been possible to compete 

with companies like Hilton within the traditional business models by acquiring assets. Airbnb built a 

platform and took advantage of excess capacity that was provided by peers.294 A good example for 

the power of excess capacity is the business model of the company BlaBlaCar. It takes advantage 

of an usually unused asset, empty passenger seats of a car. By the end of 2013, the company had 

more than 10 million active users and it is recording more than 2 million people a month using 

ridesharing with BlaBlaCar.295 Transporting the same number of people with traditional means 

would require 5.000 fully occupied Boeing 747s.296 From 2013 to 2014, the number of users of 

BlaBlaCar doubled and the number of offered rideshares increased by 270 percent.297  

Belief in the commons is the fourth principle that drives collaborative consumption. With the 

internet, people experience that if they provide value to the community, they receive social value in 

return. Each user entering a collaborative consumption platform contributes to the whole system 

by enabling network effects.298 Concerning P2P carsharing, the question remains as to which 

degree car owners share this view that their car could be a contribution to the commons, yet at the 

same time not undermining their own self-interest.  

Finally, trust between strangers is the self-governance mechanism of collaborative consumption. 

In traditional consumption, there is usually a middleman between production and consumption who 

controls the transaction. In collaborative consumption, this middleman is no longer required, as 

peer-to-peer exchanges are self-managed between the peers, based on mutual trust. The role of 

the platform as a new form of intermediary is to provide the environment and framework to build 

trust between strangers.299 In P2P carsharing platforms, trust between strangers is probably one of 

the most important issues for success as the personal attachment to the vehicle is still very high for 

many people.300  
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Figure 9: Systems, principles and drivers of collaborative consumption301   
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3.2.1.2.5 Challenges for public policy and legal issues 
Collaborative consumption is challenging existing public policy on regional as well as national 

levels. Opposition of existing players like the hotel industry, as well as taxi services, is strong due 

to the fear of the huge international players entering the local markets. The main areas of criticism 

are competitive disadvantages due to regulations, industrial safety and tax requirements that are 

not fulfilled by many players in the field of collaborative consumption.302 In particular, several legal 

aspects are not sufficiently addressed by the existing legal framework.303 Local public policy 

increasingly aims to regulate the existing grey areas in order to respond to the new market 

players.304 The city of Vienna has published guidelines for the integration of online platforms within 

the field of collaborative consumption.305 Recently, the Viennese parliament passed a law that 

requires compulsory registration of all Airbnb housing facilities and the payment of local taxes. 

Those regulations often produce complicated requirements for the users, thereby reducing the 

willingness to comply with the new regulations. Additionally, concerns towards privacy protection 

are being raised.306 In Austria, players in the traditional hotel industry generally recommend 

deregulating the market instead of creating new regulations, in order to increase international 

competitiveness.307 The European Commission has published guidelines for the regulation of the 

collaborative economy. These new business models are seen as important for generating growth 

and new workplaces. Product and service innovations are viewed as crucial for the European 

economy.308 The guidelines aim to build a framework for the further expansion of collaborative 

consumption services while enforcing players and national entities to comply with requirements 

regarding consumer protection, taxes and working conditions.309 Those guidelines of the European 

Commission are compulsory for all members of the European Union and must be implemented in 

each member country. Existing bans of companies such as Uber in Germany, France and Spain 

might be against EU-law and are currently under evaluation.310 

 
3.2.1.3 Market of collaborative consumption 
Huge number of sharing activities 

According to Owyang, already 110 million sharers are involved in collaborative consumption 

activities in North America as of November 2015.311 Botsman / Rogers illustrate the amount of 

sharing-interactions in the web with impressive numbers. "We saw stats and stories about online 

cooperation and the growth in virtual communities. Every day there are more than 3 million Flickr 

images loaded; 700.000 new members joining Facebook; 5 million “tweets”; and 900.000 blogs 
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posted. There are twenty hours of YouTube videos loaded every minute, the equivalent of 

Hollywood releasing more than 90.000 new full-length movies into theaters each week."312 The 

groundswell of collaborative consumption might have already reached other groups than young 

and digitally savvy people.313 

Next to carsharing, accommodation sharing is growing exponentially. The company Airbnb has 

already more than 25 million registered users and more than 10 million guests have found their 

private accommodation over Airbnb in 2014. 1 million homes are already on Airbnb.314 In the market 

for accommodation sharing, the German start-up company Wimdu is gaining attention as well. The 

company is already present in 150 countries and has 300.000 accommodations on the platform.315 

In transportation, bikesharing is among the fastest growing trends. In 2014, already 400.000 bikes 

were available worldwide.316  

The space of collaborative consumption 

Jeremiah Owyang has illustrated the space of collaborative consumption in form of a Honeycomb 

as shown in figure 123 in the appendix. The resilient structures of a honeycomb that are built by 

sharing activities within a community are used as an analogy for collaborative consumption. In its 

third version, the Collaborative Economy Honeycomb consists of 16 elements that bundle startups 

engaged in the same category of collaborative consumption. The business model of P2P carsharing 

is subsumed in the category “vehicle sharing”.317 In 2013, Forbes has estimated that the revenue 

of the sharing economy will exceed US$ 3,5 billion with annual growth rates of 25%. It is seen as 

the new mega trend attracting huge capital flow from investors.318 Owyang analyzed the growth 

rates in 13 sharing activities by analyzing interview data of 50.000 US citizens as shown in figure 

124 in the appendix. The results show that in transportation the annual growth rates increased from 

4% in 2014 to 10% in 2015. Still, the other categories had higher growth rates like "Space to stay" 

with 17% and "pre-owned goods" with 44% in 2015.319  

High venture capital funding 

In the startup scene, the sharing economy is gaining lots of attention during the last years as an 

author of the Guardian, Carole Cadwalladr illustrates: "In San Franciscan technology circles – 

where Airbnb is one of the sun kings of the startup scene, and the "sharing economy" has the kind 

of resonance that "free cake" or "hot sex" has for the rest of us ..."320 

The business model of collaborative consumption services like Airbnb or Uber is low cost as only a 

mediation of idle assets of people is conducted reducing the required capital investment.321 
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Thereby, it presents a challenge to traditional business models.322 A lot of money is floating to those 

new ventures in the sharing economy. The peer-to-peer taxi service company Lyft is valued 1 billion 

dollars after 3 years in business and its rival Uber has raised 9 billion of venture capital and the 

market valuation was US$ 40 billion in 2015.323 A high valuation is not only achievable in markets 

like transportation where there is obviously a lot of money floating around. The business model of 

the company Chegg is based on the resale of text books and had weak economic fundamentals at 

the beginning. It turned out to become one of the sharing economies success stories by floating at 

a valuation of over a billion dollars in 2013 even though the company was facing a history of 

losses.324 

Owyang conducted a detailed analysis of the venture capital funding of the industry. According to 

his data, the total venture capital funding of the industry accounts for US$ 32 billion as of September 

2015. Compared to that, the total social network funding was only US$ 5,7 billion. This data 

accounts for a time span of 15 years and comprises 15 industries. 274 startups have been funded 

with a average funding per startup of US$ 116 million. Excluding the biggest funding for the 

companies Uber, Airbnb and Lyft, the average total funding per startup is close to US$ 82 million. 

The market valuation of the top 30 IPOs was US$ 138 billion in September 2015. The company 

Uber alone accounted for 36% of that valuation.325  

The total amount of venture capital funding for loaner vehicle services like B2C carsharing, P2P 

carsharing as well as other B2C-sharing models like boat sharing (Boatbound – US$ 8 million) or 

scooter sharing (Scoot – US$ 4 million) is close to US$ 1,2 billion. With US$ 19 billion, the industry 

for shared mobility services like Uber received lot more venture capital funding.326 

 
3.2.2 Carsharing 
The focus of the dissertation is P2P carsharing. It represents a relatively new field and has 

developed out of the recent success of traditional carsharing systems, mainly B2C carsharing 

systems. Therefore, it seems worthwhile to give an overview of the phenomenon of these traditional 

carsharing systems. Briefly explained, in B2C carsharing, the cars are owned by the company 

compared to P2P carsharing where the cars are owned by private individuals.327 In the introduction 

(chapter 2.1), the different types of carsharing and the rapid growth in the past years have been 

outlined. In this chapter, carsharing is described more in detail for a deeper understanding. 

Therefore, the different definitions of carsharing are explained and the history of carsharing is 

illustrated. Finally, considerations towards the sustainability of carsharing are made. Additionally, 

an overview of the various academic contributions and research fields in carsharing is presented.  
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3.2.2.1 Definition 
Carsharing as a sustainable mobility option 

The phenomenon of carsharing is not new as already in 1959 the first projects started (see chapter 

3.2.2.2). Nowadays, carsharing is seen as one of the most popular sharing types within the sharing 

economy.328 Carsharing is highly efficient compared to private ownership were the vehicle is idle 

for 95% of the time. In carsharing, the costs of owning a vehicle are spread over many users.329 

Additionally, carsharing is seen as a more sustainable form of mobility as it has the potential to 

reduce the usage of the personal vehicle and car ownership at a whole.330 The sustainability 

aspects of carsharing are further explored in chapter 3.2.2.3. In carsharing, cars are usually used 

for short trips in the local area as the costs incrementally increase for long time rentals.331  

Large car manufacturers invested in carsharing 

In general, carsharing can be distinguished between profit orientated models and non-profit models 

like cooperatives.332 In case of profit oriented business models, car manufacturers play an important 

role. The increasing popularity of carsharing over the past years was also driven by car 

manufacturers that entered the market to attract new customers segments.333 The motivation for 

companies to engage in sustainable product-service system (PSS) are new market opportunities, 

staying competitive and finally the potential to gain profits.334 Traditional car companies engaging 

in carsharing follow the trend to integrate sustainability into business models and product design in 

order to create new markets and to find new ways to engage with consumers. For those businesses 

that innovate and adapt, there seem to be huge opportunities for finding new models of value 

creation.335 Carsharing can be seen as a PSS as defined in chapter 2.1.2.336 

Definition of carsharing 

One of the most basic definition of a carsharing organization has been provided by Peterson. He 

defines a carsharing organization as “…an organized group of people who mutually use several 

vehicles."337 This definition is general and could also apply for carsharing cooperatives. The 

Carsharing Association (CSA) defined carsharing based on its environmental and social benefits 

and not by its business and financial objectives. It is a “…service designed for local users in support 

of community transit and environmental goals. Its mission, vision and values lead to actions aimed 

at decreasing individual car ownership, reducing vehicle miles traveled, improving urban land use 

and development, providing affordable access to vehicles for all constituencies – including those 

less able to afford car ownership – as well as motivating residents to walk, cycle and take public 
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transportation, and decreasing dependence on fossil fuels while reducing the emission of 

greenhouse gases.”338 On the usage side, the Carsharing Association (CSA) describes carsharing 

as a service that is based on membership that allows usage of a vehicle without a separate written 

agreement for each rental. The members receive access to a fleet of vehicles on a self-service 

basis for 24 hours 7 days a week.339  

In her dissertation, Susan Shaheen developed a basic definition of carsharing that has been used 

in further publications and is appropriate for this work as well. “The principle of carsharing is simple: 

Individuals gain the benefits of private car use without the costs and responsibilities of ownership. 

Instead of owning one or more vehicles, a household accesses a fleet of shared-use vehicles on 

an as-needed basis.”340  

Most publications provide a description of the phenomenon of carsharing instead of a formal 

definition.341 There is no standardized terminology for carsharing leading to confusion for end users 

and business professionals. According to Le Vine, there are general characteristics of mobility 

services that are used in most parts of the world.342 

Users usually pass a pre-qualification process in which identity and driving-record are verified. Up 

from this point, no verification is necessary and the user can access the car without interaction with 

the provider in future. For keyless access, onboard telematics is required that is not available for 

instance with many P2P carsharing systems. Further characteristics are:343  

• The end user drives the car personally like in traditional car rental 

• Billing is usually based on time like minutes or hours and sometimes based on the distance 

travelled. Many operators offer multi-day packages. In addition, some providers charge a 

one-time sign up fee or annual subscription fee 

• In contrast to traditional car rental, the vehicles are available from many distributed locations 

within a certain service area 

• Service and cleaning is done occasionally by the operator staff  

According to Shaheen et al., the terms carsharing and car rental will continuously interfuse as the 

car rental industry will engage in raising the convenience for the customer by additional 

automation.344 
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Users of carsharing 

Contrary to other studies, De Luca and Di Pace observed that the interest in carsharing is not 

affected by age, income or gender.345 According to several empirical studies, especially men with a 

high degree of education are the typical user of carsharing. Income is usually above average and 

carsharing members are living in two person households by trend.346 Additionally, carsharing 

members use public transport more intensively than non-members and are often holders of time 

passes.347 Especially young people are attracted by the concept of carsharing as vehicle ownership 

becomes less important.348 A survey with 10.000 people around the world revealed that on average 

40% of the respondents stated that they would consider carsharing. Major improvements are 

requested in terms of price and availability of the cars.349  

 

3.2.2.2 History of carsharing 

In the following, the history of carsharing is described from the first carsharing initiatives set up as 

co-operatives to the growth of a global phenomenon that is largely driven by automakers and is 

based on modern information technology systems.  

Historic roots of carsharing in Switzerland in the year 1948 

Although carsharing boomed in the last years incomparable in history, it is not a new invention. The 

historic roots of carsharing are originated in Europe / Switzerland. In the year 1948, the housing 

co-operative SEFAGE (“Selbstfahrergemeinschaft" / self riding community) was founded and still 

exists. The motivation for the foundation of the company was economically motivated. People 

couldn’t afford an own car and decided to share one.350 Several carsharing experiments started 

later on in Europe and the USA in the 1970s/1980s but failed, e.g. PROCOTIP in Montpellier / 

France or STAR in San Francisco.351 In the UK, one of the first carsharing projects has been 

GreenCars that was founded in several locations in the late 1970s.352 At the end of the 1980s 

carsharing started to become an alternative mobility solution in the urban context in many areas.353 

The history of the carsharing market is characterized by the development from small-sized "car 

clubs" to more formalized and larger carsharing organizations that first appeared in Europe.354 The 

early stage carsharing programs were often set up as demonstration programs that often 

disappeared after a while. Some of those projects were restarted after some time when market 

conditions improved.355 
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First successful projects at a larger scale in Europe in the late 1980s 

In Europe, the foundation of Mobility carsharing in Switzerland in 1987 and StattAuto Berlin in 

Germany in 1988 were the first successful attempts to build up a carsharing company with a 

substantial number of users and a long lasting business model.356 Mobility had already 1.200 cars 

in the mid 1999 and Stattauto around 300 cars.357 In Austria, the first time carsharing appeared was 

in the year 1992 with the introduction of AutoTeilen Österreich (ATÖ) in the city of Graz as well as 

AutoNative in Vienna. In May 1994, AutoNative was integrated into the ATÖ and in the year 1995 

a cooperation with the mobility club ÖAMTC was enclosed. In the year 1997, the company 

“Easydrive” as founded by the Denzel AG and the customer stock of the ATÖ was transferred.358  

Relevant growth rates in the US around 2000 

In the US, first carsharing programs appeared in the late 1980s and were more motivated by 

convenience than economic reasons as driving in the US was generally cheaper than in Europe. In 

the 1990s, carsharing programs became popular in the US.359 Also in Canada, two carsharing 

projects were launched in the mid 1990s.360 In the US, the first projects were the Mobility Enterprise 

program in West Lafayette, Indiana that was initiated by researchers and run from 1983 to 1986. 

Another demonstration program was STAR (Short-Term Auto Rental Service) and operated in San 

Francisco from 1983 to 1985. Those projects failed for several reasons like planning mistakes, lack 

of marketing and membership base as well as the missing of advanced technology.361 Due to those 

problems, the larger carsharing organizations in Europe began to invest in improving the service 

quality and convenience by increased automatization of processes.362 Advancements in 

communication technology were supporting the success.363 Afterwards, shared-vehicles became 

continuously more mainstream and the worldwide expansion has begun.364 In the US, relevant 

growth rates were documented around the year 2000.365 The first commercial carsharing 

organization was set up in Portland, Oregon in 1998.366 According to Jorge / Correia, nowadays the 

biggest carsharing company in the US is Zipcar with 700.000 members and 9.000 vehicles in 

2012.367 Also in Asia, carsharing projects developed but the user numbers remained quite low with 

estimated 15.700 in 2007.368  
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The role of automakers 

Automakers played an important role in the history of carsharing. The first wave automakers 

invested in carsharing projects was around 1997-1999 even though those early systems were only 

introduced at a small scale.369 For example, Volkswagen launched a carsharing project in 1997 in 

Germany using an automated booking system by the company Invers. Even though user response 

and market expectation was high, it took some time before automakers invested in large scale 

carsharing projects.370 A second wave of launching carsharing operations by automakers started in 

2009 with the start of Car2go by Daimler. Also Peugeot launched a program called Mu. Both 

carsharing programs are nowadays operating at a large scale. In 2011, BMW launched a program 

called Drive Now and also Volkswagen launched a shared fleet of VW Golf (Quicar) in the same 

year in Germany.371 

The history of point-to-point carsharing 

The first point-to-point carsharing program was called Witcar and has been set up in the 

Netherlands in 1973.372 In 1993, the company Liselec was launched in order to test electric vehicles 

in one-way carsharing. The program was sponsored by Peugeot-Citroen and is still operating as 

Yelómobile. Due to governmental support, Yelómobile is not having the economic difficulties as 

other carsharing programs with electric vehicles. In France, another successful project with electric 

vehicles in one-way carsharing was Praxitèle in the Paris suburb Saint-Quentin-en Yvelines that 

started in 1997. Due to high operational costs and lack of demand, the service closed in 1999.373 

Also in Japan, ambitious one-way carsharing projects with electric vehicles have been launched in 

1999. The Toyota Motor company launched a demonstration project with advanced technologies 

like smartcards in Toyota City. In the US, a demonstration project based on one-way carsharing 

called CarLink was initiated in San Francisco in 1999.374 The global growth of point-to-point 

carsharing started in 2009 with the first commercial point-to-point carsharing programs that have 

been launched by automakers.375  
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3.2.2.3 Sustainability 
According to the findings of Shaheen et al., in the earlier days of carsharing individuals using 

carsharing did not consider indirect and non-market effects. Only a few people might have been 

ideologically motivated. At this point of time, several studies showed positive effects on the 

environment through large reductions in car usage, although it was questioned if this effect would 

remain if carsharing extends the early adopter groups.376 So the question arises, if carsharing can 

be seen as a solution for global environmental problems nowadays. A number of empirical research 

confirms that traditional carsharing has a number of positive impacts on transportation, utilization 

of land as well as on environment and society.377 A literature review on studies on the health benefits 

of carsharing between 2005 and 2013 conducted by Kent revealed that all studies confirmed the 

positive effects of carsharing on vehicle ownership and travel behavior.378 Additionally, another 

benefit of carsharing is the complementary function according to public transport as it can fill gaps 

in timetables and increase the total efficiency of public transportation.379 In the following, the 

relevant impacts of carsharing towards sustainability are outlined.  

Reduction of cars  

Chase refers to the logical assumption that carsharing will lead to a reduction of cars when 

increasing the utilization rate of cars. She argues that instead of owning 100 percent of a car for 1 

percent of usage, carsharing allows people only to pay for the actual requirement of the car thus 

making the excess capacity available to other drivers. This should result in a decrease in the 

number of required cars. For example, instead of one thousand people owning 400 cars, 30 cars 

might be enough if they are shared by those one thousand people.380  

Several studies have been conducted to analyze such assumptions and documented a reduction 

vehicle ownership with different impacts.381 According to Wilke, one carsharing car with 30.000 km 

driven annually, replaces 6,2 private vehicles on average.382 Martin et al. revealed that carsharing 

has the potential to reduce the need for 4 to 10 cars in Europe, 9 to 13 cars in North America and 

7 to 10 cars in Australia.383 Stasko et al. observed that a carsharing car replaced 15,3 private 

vehicles in their study in Tompkins country.384 Shaheen / Chan reported that 25% of the carsharing 

members sold their vehicles due to carsharing and 25% postponed a vehicle purchase.385 A 

comprehensive study with 6.281 respondents has been conducted by Martin et al. in North America. 

The results show an decrease in household vehicle holdings from 0,47 to 0,24 vehicles per 

household. The aggregated analysis showed that the number of vehicles on the road probably have 

                                                   
376 Cf. Shaheen et al. (1998), p. 46 ff. 
377 Cf. Shaheen et al. (2012), p. 8 
378 Cf. Kent (2014), p. 54 
379 Cf. Kent (2014), p. 56 
380 Cf. Chase (2015), p. 22 
381 Cf. Shaheen / Cohen (2013), p. 9 / Martin et al. (2010), p. 150; Ryden (2005) p. 10; Harland et al. (2009), p. 114 
quoted by Gossen (2013), p. 30 
382 Cf. Harland (2009), p. 114 quoted by Gossen (2013), p. 30 
383 Cf. Martin et al. (2010) p. 150 
384 Cf. Stasko et al. (2013), p. 267 
385 Cf. Shaheen / Chan (2015), p. 2 



74 

been reduced by between 90.000 and 130.000.386 In the final report of the European “Momo 

research project” consisting of 108 carsharing providers, it has been observed that on average 

between four to eight vehicles have been reported to be replaced by one carsharing vehicle.387 

Especially the availability of electric cars seems to increase the willingness to replace the own car 

by carsharing.388 

Reduction of land use 

The reduction of cars can also lead to a reduction of land use. Additionally, carsharing vehicles are 

on average smaller than privately owned vehicles. In case of the vehicles used by Car2go, three 

Car2go Smart vehicles with a length of 2,7 m can be placed in the space of two average cars.389 

The study of Stasko et al. revealed that 76% of the carsharing members would have parked their 

private car in front of their houses.390 This effect is especially obvious for carsharing projects in new 

apparent buildings where the legal burden of one parking space per flat can be replaced by a shared 

mobility solution.391 Shoup recommends to eliminate the minimum parking requirements set by 

urban planners due to its enormous costs compared to small public benefits. This would lead to 

reduced urban design concepts and reduced automobile dependency.392  

Environmental impacts  

The environmental impacts arise out of the reduction of total mileage and reduced CO2 emissions. 

Martin / Shaheen could show that a certain amount of carsharing users sold their private vehicle 

and reduced their total amount of mileage by 43%.393 The positive net effect of households joining 

carsharing was also confirmed by the study of Martin / Shaheen in North America.394 A study in 

Europe has demonstrated that the car mileage of carsharing users decreased on average by 3.000 

km per user and year, which is between 28% to 45% of previous millage. Due to a change in 

vehicles used, the reduction of CO2 emission is even over proportional. The same study indicates 

a reduction in CO2 emission of 40-50%.395 Additionally, Grießhammer et al. argue that carsharing 

cars are usually smaller vehicles with less emissions compared to the average private vehicle.396 A 

study about the Swiss carsharing market revealed that on average, Swiss carsharing users reduced 

the CO2 emissions by 290 kg annually.397 A study in London revealed that especially the round-trip 

carsharing business model has the highest potential to reduce the car-driving vehicle-kilometers of 

travel (VKT).398 Although there is high empirical support for the positive environmental effects, there 

are also controversial outcomes. Katzev observed that the reduction in vehicles did not lead to a 
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reduction in VKT in Portland.399 In Austria, a study revealed that carsharing increased the use of 

public transport by 43%.400 Especially the cost transparency has a positive effect on a reduction of 

VKT. The permanent availability of the own personal car that has already been paid tends to 

increase the affection to drive.401 Carsharing bears the opportunity to use more environmental 

friendly vehicle types like electric cars and plug-in hybrids. In his dissertation, Zöpf could show that 

using plug-in hybrids in carsharing systems has great potential for environmental as well as 

economic benefits.402 

Societal impacts 

Societal impacts arise out of the fact that carsharing reduces the costs of mobility for users that 

have limited vehicle needs. Larger households, students and generally people with low income can 

profit from reduced costs for mobility when giving up their own car and have greater mobility in 

general in case they don’t own a car.403 As the number of kilometers travelled by car can be reduced 

by carsharing. It is likely that this leads to an increase in public transport, walking and cycling and 

thus having positive health impacts.404 Even though the calculated break even point of using 

carsharing compared to a private vehicle varies in literature, it can be stated that generally 

carsharing is cheaper when using it moderately and in combination with public transport.405 The 

community aspect of carsharing with increased collaboration could also have positive effects on 

the mental wellbeing of people.406 

Further research required 

Even though several studies confirm the positive impact of carsharing on the environment, 

according to Firnkorn, there is no broad basis on empirical studies on the impacts of large scale 

carsharing systems with a few hundred vehicles. He states that it is in general difficult to measure 

the impacts of changes in the mobility sector (e.g. the launch of a carsharing system).407 This has 

been proved by Graham-Rowe et al. by analyzing interventions that lead to a reduction of car use 

in literature. Only 12 out of the 77 evaluations have been judged to be methodologically strong and 

only 50% of these evaluations confirmed a reduction of car use according to the intervention.408 

Even though those analyzed interventions were not focused on carsharing, it shows the difficulty to 

measure the environmental impacts of changes in the mobility system. Due to the lack of empirical 

evidence about the positive impacts of large-scale carsharing systems, decision makers have 

problems to give the required support to carsharing operators. For that reason, there is a call for 

further research in this area.409 Kent and Costain et al. emphasize the need for research on the 
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environmental effects of interconnected mobility modes to gain a more realistic picture than viewing 

the modes in isolation.410 There is also a call for research for the effective collaboration between 

the private and public sector in the field of mobility to solve the sustainability challenges in cities.411 

 
3.2.2.4 Carsharing market 
 

In the introduction chapter, the characteristics and growth rates of the carsharing market were 

briefly introduced. In this chapter, further facts about the market are presented including a 

differentiation between the global markets.  

Europe 

With above 2,2 million members, Europe was the largest carsharing region in terms of vehicle 

membership as of October 2014. Nearly 80.000 carsharing vehicles have been registered. 

Membership rates and vehicle numbers exponentially increased from the year 2012 to 2014 as 

illustrated in figure 10.412 The major players in Europe are the companies DriveNow, Car2go and 

Flinkster that are present in several European countries. The company Autolib is mainly active in 

France.413 

 

Figure 10: European carsharing trends414  
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413 Cf. Boston Consulting Group (2016), www.weforum.org 
414 Shaheen / Cohen (2016), p. 2 
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Figure 11 shows the development of carsharing in Germany. It is the second largest carsharing 

market on the world reaching 1,2 million members beginning of 2016, which is the same amount of 

users that have been registered in the US in the beginning of 2015.415 In 2006, Loose et al. identified 

a potential of 1,5 to 2 million carsharing users in Germany. So this potential is nearly realized.416 In 

2016, there were 430.000 registered users (9.100 cars / 537 cities) for roundtrip-carsharing and 

830.000 (7.000 cars / 16 cities) for one-way carsharing in Germany. The increase from 2015 to 

2016 was 25,8% in one-way carsharing and 13,2% in roundtrip carsharing. Roundtrip carsharing 

reaches 37 million people in Germany with 42,5 members per vehicle. 9,9 million people have direct 

access to one way carsharing with 125,6 members per vehicle.417 As shown in figure 11, it becomes 

obvious that the exponential increase in growth in terms of users and vehicles started from the year 

2012.418 Even though the number of roundtrip carsharing members and vehicles increased as well, 

the growth was mainly driven by one-way carsharing (from below 50.000 users in 2012 to 830.000 

users in 2016).419 Berlin is seen as one of the capitals of carsharing worldwide. 2.900 vehicles are 

in operation. There is still huge potential, as carsharing accounts only for 0,1% of the available 

mobility options compared to 29,5% for the private vehicle.420 

 

Figure 11: Carsharing growth rates in users and vehicles from 1997 till 2016 in Germany421 
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North America 

Figure 12 shows the development in North America. The number of members increased from 

117.656 (3.337 vehicles) in 2006 up to 1.625.652 members (24.210 vehicles) in October 2014.422 

Slightly different numbers are proposed by the Boston Consulting Group.423 In the US, the market 

is dominated by three operators that have 95,9% of the total membership of 1,2 million members. 

From 2014 to 2015, there was the first decrease in membership by 4%, which might have happened 

due to the closure of two operators. In the same time, carsharing membership increased by 50% in 

Canada. The member-vehicle ratio was 71 in the US and 63 in Canada. The member-vehicle ratio 

continuously increased in the US. In 2006, it was only 35.424 One of the most successful and 

prominent carsharing companies is Zipcar. Bardhi / Eckhardt state that it had annual growth rates 

of 100% and more since its beginning in 2000. In 2011, Zipcar already had 8.900 cars and over 

650.000 members.425 Other large players in the US are the companies DriveNow and Car2go.426  

 

Figure 12: North American carsharing trends427  
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Asia 

In Asia, carsharing experienced the highest global growth rates in terms of membership from 2012 

to 2014 with 144% (figure 13). Membership increased from 2006 from 15.700 to 955.880 in October 

2014. In the same time span, the number of vehicles grew from 608 to 20.344.428 In 2016, numbers 

might have increased to 2,3 million users and 33.000 vehicles for the Asia-Pacific market.429 

Relevant players are the companies Orix and Park24 in Japan and PPzuche as well as EVCard in 

China.430  

 

Figure 13: Asian carsharing trends431  

One way carsharing 

In July 2014, 17 one-way operators had set up their business in ten countries.432 Automakers are 

dominating the market for one-way carsharing. Among them are Daimler, BMW-Sixt, Bolloré, 

Citroen as well as Renault. Also Zipcar launched its first one-way carsharing project in Boston, 

Massachusetts.433 The main drivers for this growth in oneway carsharing is smart technology like 

mobile applications, vehicle access technologies, smart cards as well as GPS.434 Additionally, the 

support by municipals including on-street parking has been essential to the growth of one-way 

carsharing.435 17,6% of the global carsharing members had been using one-way carsharing in 

October 2014 leaving 82,4% for roundtrip carsharing. The highest percentage of one-way 
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carsharing members were in North America with 27,4% of the carsharing members of the 

continent.436  

Who is using carsharing? 

Concerning demographics, carsharing users are usually well educated and belong to the middle-

class of society.437 Most users are male and between 26 and 49 years old and have an either middle 

or high income.438 Car ownership is below average whereas the ownership of season tickets for 

public transport is above average.439 Behrendt distinguishes between three kinds of initial situations 

of the users. First, customers that do not own a private vehicle view carsharing as a new mobility 

option. Second, recent car owners that have sold their car due to its low utilization rate and the 

costs benefits through carsharing. Third, users that own a vehicle but have additional demand for 

mobility options.440 Already in 2005, studies in North America and Europe have identified huge 

market potential. Between 3% and 25% of the population are willing to use carsharing services.441 

Venture capital funding 

As shown in figure 14, a total of US$ 856 million of venture capital funding went into the carsharing 

industry. The amount of funded companies is quite small compared to the funding of mobility service 

companies illustrated in chapter 3.2.1.3. The Chinese company YongChe has the largest stake with 

US$ 790 million. YongChe offers ridesharing as well as carsharing services and is therefore also a 

direct competitor of the company Uber. The US company Zip Car received US$ 63 million of 

funding, the company Cambio car received US$ 2,8 million.442 

 

Figure 14: Venture capital funding in carsharing443 
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Company Business model Total funding

YongChe Ridesharing / B2C carsharing US$ 790.000.000

Zipcar B2C carsharing US$ 63.300.000

CambioCar B2C carsharing US$ 2.800.000

GoCarShare B2C carsharing US$ 136.000

Total US$ 856.236.000
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3.2.3 P2P carsharing 
In the previous chapter, the traditional carsharing systems that are mainly based on a B2C-

relationship were introduced. It has been shown that traditional carsharing systems have 

experienced high growth rates in the past 15 years. The phenomenon of P2P carsharing is relatively 

new and still in its infancy. Several barriers restrain the exploitation of the full growth potential of 

P2P carsharing. Due to the huge potential in P2P carsharing, this business model represents the 

focus of the dissertation. For a common understanding of the phenomenon, an overview of 

available definitions is provided (chapter 3.2.3.1) and the users are described (chapter 3.2.3.2). 

Further, the business model of P2P carsharing is explained (chapter 3.2.3.3) and the sustainable 

impacts are analyzed. Even though the motivation to participate in P2P carsharing might rise and 

the platforms probably be able to successfully respond to the user requirements, the question 

remains if P2P carsharing is a more sustainable form of transportation compared to traditional car 

ownership. In chapter 3.2.2.3, it was shown that carsharing in general seems to have several 

positive effects on the environment and society. The need for additional research has been 

emphasized. Especially in the field of P2P carsharing, there is a lack of empirical studies on the 

sustainable effects.444 So in this chapter, the sustainable effects of P2P carsharing are assessed 

(chapter 3.2.3.4). 

 

3.2.3.1 Definition 
Definition of peer-to-peer 

The term peer-to-peer has been originally used in file-sharing systems, now it is associated with 

collaborative activities that are conducted online usually in the form of consumer-to-consumer 

activities.445 In general, sharing between private persons is called peer-to-peer sharing. Individuals 

are either the provider of the resource (peer provider) or the consumer of the resource (peer 

consumer).446 An intermediary coordinates the exchange of the resource by matching demand and 

supply.447 This goes along with the definition of two-sided markets according to Benjaafar et al. 

Two-sided markets are characterized by the fact that the “…utility of individuals on each side of the 

market increases with the size of the other side of the market."448 According to Benjaafar et al., in 

P2P markets, users can make a decision on which side of the market they are, either on the supply 

or demand side.449 
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Definition of P2P carsharing 

According to Ballús-Armet et al., P2P carsharing is “… an innovative approach to vehicle sharing 

in which vehicle owners temporarily rent their personal automobiles to others in their surrounding 

area.”450 The basic characteristics of P2P carsharing are outlined by Ballús-Armet et al. In P2P 

carsharing, private people make their own vehicles available on a temporal basis for shared use in 

return for an usage fee. The pickup and drop off locations are agreed on by the vehicle-owner and 

the vehicle renter resulting usually in a round-trip carsharing model. Usually, a P2P platform 

provider facilitates an online portal to connect the vehicle owners with the vehicle renters and 

provide insurance offers. The platform generally takes a certain percentage of the usage fee in 

exchange for providing the service including insurance offers. Compared to B2C carsharing, the 

advantage for the vehicle renter is that the P2P platform normally offers a greater variety of vehicle 

types, rental locations and pricing models.451 In the hourly rental fee, costs for gas and insurance 

are usually included like in traditional carsharing.452 A similar definition has been provided by Lewis 

/ Simmons. According to their view, P2P carsharing “…is a process through which a person either 

rents a vehicle from someone else, or conversely, rents their vehicle to someone else, usually by 

the hour or day, via a third-party operator that facilitates the exchange service.”453 According to 

Lewis / Simmons, a P2P carsharing platform “…is a (for-profit or not-for profit) organization that 

facilitates and provides the service of P2P carsharing.” 454 

P2P carsharing as a technological phenomenon 

As described in chapter 3.2.1.3, collaborative consumption has to be seen as a technological 

phenomenon. Also P2P carsharing is enabled by the same technological developments that led to 

a rise of collaborative consumption. According to Ballús-Armet et al., the cultural shift towards 

smartphones and social networking has enabled P2P carsharing services.455 Those technologies 

that became increasingly affordable, made the process of P2P carsharing more convenient for the 

customer.456 The technological developments go rapid. Advanced technologies enable the 

reservation and billing through automated phone systems, internet, smart card and smart phone. 

Also the access in P2P carsharing can be provided already over smart phone applications.457  

Of course, sharing a car with the neighbor or family could also be done in an old fashioned analog 

manner, but this is not the focus of the dissertation. The research question addresses modern forms 

of P2P carsharing that are based on information technology. Even though the degree to which 

platforms integrate information technology varies, an online platform that enables sharing over the 

internet is seen as a basic feature in this work. The founder of the largest P2P carsharing platform 

in Europe, Paulin Demonthon emphasized that he wants his company not only to be recognized as 
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a marketplace, but also as a software company. He stated that his company has launched a 

software application that allows the generation of a digital contract including signature. A carsharing 

telematics solution is planned for keyless opening.458  

In chapter 3.5.1, it will be further shown that online connectivity and carsharing telematics solutions 

will become a standard in near future. For that reason, the definitions from above will be 

consolidated and adapted for the purpose of this work. Within this dissertation, a P2P carsharing 

service is defined as “…an online platform that facilitates the exchange service between people 

owning a car and people who have a temporary need for a car for an hourly or daily fee. A build in 

carsharing telematics solution within the vehicles allows an exchange without personal interaction 

between the renter and the owners as the vehicles can be tracked and opened with mobile phone 

technology with permission of the renter.”459 

 

3.2.3.2 Users 
Vehicle owners are becoming micro-entrepreneurs 

The phenomenon of collaborative consumption changes the way goods are produced and 

consumed. By owning an asset, people can become micro-entrepreneurs through the services of 

a platform that facilitates the exchange.460 The amount of money that can be earned is significant. 

The average New Yorker renting his apartment on Airbnb makes US$ 1.600 a month. In P2P 

carsharing, an owner of a saloon car like a Camry can have annual earnings of over US$ 6.250 a 

month.461 Of course, with such high earnings, the financial motive to participate in collaborative 

consumption seems to be dominant. But as Roger / Botsman state, other motivations are as well 

decisive.462 A deeper investigation of the motivational factors of P2P carsharing is therefore the 

central research question.  

On the vehicle owner side, the huge advantage of P2P carsharing is that the costs of the vehicle 

can be allocated on many users. The new credo is to earn money instead of spending money. The 

private vehicle is switching its meaning from a consumption good into a production resource.463 

Looking at the total costs of ownership in a vehicle lifetime, the costs of ownership are the most 

relevant factor amounting in average for 75% of a medium size sedan when driving 10.000 miles 

annually. The recommendation of the Automobile Association of America (AAA) is, to drive the car 

as much as possible to amortize the ownership investment. Driving 20.000 miles instead of 10.000 

miles, reduces the costs per mileage by 35%.464 The American Automobile Association estimates 
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that the average spending of Americans and Europeans for a medium sized-car are around 18% 

of their income thus exceeding the spending of a family for clothing, health care and 

entertainment.465 In Austria, there are no real figures on this matter available, but an example 

estimation indicates that up to 30% of the average income might be spent on the automobile 

(chapter 2.1.1).  

Users of P2P carsharing 

According to this data, it seems to be rational to share the car with other people. The findings of 

Ballús-Armet et al. reveal that the respondents had generally a high openness towards P2P 

carsharing. Attitudes appeared to be more relevant than sociodemographic factors. The findings 

revealed, that 58% of the respondents were ready to rent a car over a P2P platform on average. In 

this study, gender had no influence on the willingness to rent a car over P2P carsharing. Similar to 

other findings, young people appeared to be more open to rent a vehicle by P2P carsharing. The 

frequency of driving was a relevant factor. Respondents that drive once per week or once per month 

were more likely to use P2P carsharing than respondents that drove every day. In San Francisco, 

the frequency of public transport had no significant influence. The impact of car-ownership on the 

willingness to rent a car over P2P carsharing is controversial. Findings in San Francisco indicate 

that there is no difference between primary users or owners of vehicles and non-primary users who 

have no access to a car. The willingness of both groups was 60%. In contrast, the same study was 

conducted in Oakland. There was a significant difference as 43% of the primary users demonstrated 

their willingness compared to 72% of the non-primary users.466  

Shaheen et al. conducted 34 expert interviews in North America and gained several insights on 

demographics of the users. One finding was that the demographic and psychographic 

characteristics of users were different by company. In the San Francisco Bay Area, members of 

Getaround and Relay Rides were technologically affine people and rather cost-conscious. The 

personal vehicle sharing renters of the companies eGo and Commonauto had similar demographic 

characteristics like the members of traditional carsharing services. The average customer of the 

company Commonauto was 41 years old and living in a partnership.467  

Sociodemographic data of European and US P2P carsharing companies were evaluated by Lewis 

/ Simmons. Results show that European users are rather male (60%) than female (40%). The 

largest user group is between 25 and 34 years old and highly educated. The majority hold a 

university degree.468 The same survey revealed that 62% of the renters were male and 50% were 

between 25 and 34 years old. They were highly educated and income was above average. The 

data about owners showed that gender was evenly distributed. Again, 50% of the users were 

between 25 and 34 years old and 52% stated that they live together with their family. Prospective 
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owners were mainly male, very well educated and 91% lived with their family.469 Lewis / Simmons 

conclude that one motivation of users of P2P carsharing is the alignment with the personal identity 

and ideals.470 Concerning the current non-users of P2P carsharing which is the absolute majority 

of the people, Lewis / Simmons conclude that the demographic structure of the potential users is 

similar to the current users, namely “…young, highly educated, well-off urbanities."471  

 

3.2.3.3 Business model 
For a comprehensive understanding, the business model of P2P carsharing is explained (chapter 

3.2.3.3.1) and the operational processes of P2P carsharing (chapter 3.2.3.3.2) are outlined in the 

following chapters. Practical examples are illustrated by describing the specific business models of 

existing providers (chapter 3.2.3.3.3). 

For this dissertation, the definition of a business model provided by Teece will be applied. “The 

essence of a business model is in defining the manner by which the enterprise delivers value to 

customers, entices customers to pay for value, and converts those payments to profit. It thus 

reflects management’s hypothesis about what customers want, how they want it, and how the 

enterprise can organize to best meet those needs, get paid for doing so, and make a profit.”472 The 

relevance of the research question of the dissertation for answering the question of “what 

customers want” (research question 1) and to learn about how organizations (or P2P platforms) 

should design the product / service in order to capture this value (research question 2) becomes 

obvious.  

In figure 15, the elements of a business model defined by Teece are illustrated. For the purpose of 

the dissertation, several points are relevant.  

First, it has to be considered which features and technologies will be implemented in the product / 

service (step 1). The first research question and the second research question provide important 

insights into this task. Those insights also give indication for the benefit of the customer in using 

the service (step 2). Another output of the dissertation is knowledge about demographic factors and 

values of the users allowing a better segmentation of the target market (step 3).473 
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Figure 15: Elements of a business model474 

 
3.2.3.3.1 Business model of P2P carsharing 
According to Cohen / Kitzmann, P2P carsharing is one of the most disruptive business models of 

the sharing economy.475 Witzke argues that the fact that idle capacity of the car is 90% on average, 

P2P carsharing is the best suited business model of collaborative consumption.476  

Comparable business model like Airbnb: The business model of P2P carsharing can be 

compared with the business model of the company Airbnb. Similar to P2P carsharing offers, the 

platform Airbnb brings the owner of the resource (the accommodation) together with the renter. This 

service can be seen as a brokering model. In the case of Airbnb, the company provides the platform 

itself and services like customer support, payment processes, insurance and charges a 3% fee 

from the host and 6% to 12% from the guest.477 Most platforms in collaborative consumption are 

profit oriented and operate with a service fee charged to the users. The business model attracted 

investors that have high expectations. Huge capital streams went into collaborative consumption 

platforms. The capital stock of Airbnb is valued with 10 billion dollars.478 

                                                   
474 Cf. Teece (2010), p. 173 
475 Cf. Cohen / Kietzmann (2014), p. 285 
476 Cf. Witzke (2016), p. 8 
477 Cf. McLaren / Agyeman (2015), p. 28 
478 Cf. Scholl et al. (2015), p. 43 
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The business model of P2P carsharing: the business model of P2P carsharing companies is 

explained by Shaheen / Cohen as “…broker transactions among car owners and renters by 

providing the organizational resources needed to make the exchange possible (i.e. online platform, 

customer support, auto insurance, and technology)."479 For providing this service, a commission 

between 15% and 40% and another 20% and 40% for insurance is charged by the operator. The 

maximum deductible is 60% and the owner receives at least 40%.480 

A balance has to be found between the operator profit and the revenue of the vehicle owner. 

According to Shaheen et al. usually between 60% and 65% of the rental fee is granted to the vehicle 

owner. Influence factors on pricing are insurance costs, technology and membership fees. Rates 

are calculated either a hourly or daily basis and might depend on mileage.481 In case of keyless car 

exchange technology, hardware including installation costs account for in between 250 and 1.000 

dollars. There are three pricing models to determine the final customer price. Either the “owner-

pricing model” in which the owner sets the pricing and market mechanisms come in to play whereby 

bounds are defined by the operator. In the “vehicle model pricing”, the provider sets rates for a 

special vehicle type and therefore standardizes the pricing. In the “P2P market pricing model” 

owners post their price and/or renters bid for the usage of the car and the operator charges a fee 

for posting the car. Fractional ownership models are not very prevalent in the market. It is most 

likely that operators own the car like in traditional carsharing and individuals invest for a discounted 

pricing or for an inclusive service.482  

Compared to traditional B2C carsharing, the big advantage of P2P carsharing is the huge reduction 

of operating costs as no vehicle fleet has to be financed, maintained and insured. In comparison, 

the costs of the vehicle fleet account for 70% of the operating costs in B2C carsharing on 

average.483 Due those high fixed costs, the business model of B2C carsharing is difficult to scale 

geographically therefore the whole demand for carsharing cannot be captured.484 For profitability 

in B2C carsharing, it has been estimated that 25 members are required within a quarter of a mile 

for each shared vehicle.485  

P2P carsharing has been segmented into several sub-models as shown in figure 16. In the model 

of fractional ownership, individuals gain the opportunity to join the leasing contract of a vehicle of a 

third party receiving rights in usage and thereby reducing the total mobility costs compared to 

renting the car themselves. In hybrid models of P2P carsharing and traditional carsharing, the same 

processes and functionalities as in B2C carsharing apply, but the network is extended by P2P 

vehicles. Thus, the model comprises the advantages of both sharing types. In P2P carsharing, the 

privately owned vehicles can be rented by the members of the platform with the advantage of a 

                                                   
479 Shaheen / Cohen (2013), p. 5 
480 Cf. Lewis / Simmons (2012), p. 39 ff. 
481 in April 2012, the hourly rates were approximately between US$ 5 and US$ 12 and daily fees ranged from US$ 25 
and US$ 65 (Zipcar: daily fees between US$ 72 and US$ 102) 
482 Cf. Shaheen et al. (2012), p. 78 
483 Cf. Ballús-Armet et al. (2014), p. 28 
484 Cf. Hampshire / Gaites (2011), p. 119; Lewis / Simmons (2012), p. 20 
485 Cf. City CarShare (2005), p. 12 
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huge network of available car brands, types and models. In this dissertation, this kind of P2P 

carsharing is analyzed and addressed if no other term is used. Finally, P2P marketplace refers to 

the direct exchange between members via the internet.486 

 
Figure 16: Different types of P2P carsharing487 

P2P carsharing is a very new area with huge potential, although a few problems remain to be 

solved, especially issues of insurance and liability as well as trust among users.488 In the following 

chapter, the operational processes of P2P carsharing are outlined. Furthermore, the business 

model of P2P carsharing can be differentiated between business owners and users as well as 

private owners and users as illustrated in figure 18. As explained in the introduction chapter, the 

focus of the dissertation is on private owners and users as they represent the larger customer group 

and probably have more complex motivational patterns.489 

 

3.2.3.3.2 Operational processes of P2P carsharing 
The recent success of P2P carsharing was enabled by technical developments that positively 

influenced the operational processes. Telematics solutions supported the unattended access of the 

vehicle. Additionally, the geo-location of the vehicle was made available with the internet. Social 

networking allows users to search for the vehicles in their neighborhoods.490 As shown in figure 17, 

the user experience of the vehicle owner can be divided in four phases.491 

In the discovery or on-boarding phase, the potential vehicle renter discovers P2P carsharing and 

considers the potential benefits and tradeoffs. In case of interest, he registers for the service and 

                                                   
486 Cf. Shaheen / Cohen (2013), p. 26 ff. 
487 Cf. Shaheen / Cohen (2013), p. 26 ff. 
488 Cf. Shaheen et al. (2012), p. 81 
489 Cf. Bürki (2015), p. 49 
490 Cf. Lewis / Simmons (2012), p. XIV ff. 
491 Cf. Lewis / Simmons (2012), p. 39 ff. 
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fills out a profile. Finally the user can put his vehicle on the platform and is able to define the 

pricing.492 

In the second phase, the pre-use phase, the reservation is arranged and confirmed. P2P 

carsharing systems can be differentiated concerning the mode of booking and access.493 In a real-
time system (RTS), the vehicle renter can instantly book and access the vehicle without 

confirmation of the vehicle owner. The vehicle owner has only to define the times and places of 

availability. This system has huge advantages in convenience for both sides, although it reduces 

the control of the vehicle owner about who is renting his car. In a request-based system (RBS), 
the vehicle renter sends an online request to the owner who has the opportunity to confirm or reject 

the request. According to Lewis / Simmons, most P2P carsharing systems have RTS in place.494 

Payment is handled by the platform charging a commission as explained in chapter 3.2.3.3.3. 

In the vehicle use phase, the vehicle hand over and access is organized.495 There are two different 

ways for operators to enable the car exchange for the customer. First, a carsharing telematics 

solution (CTMS)496 can be installed in the private vehicles enabling digital access to the car at all 

times without manual key exchange. Second, without CTMS, a manual transfer of keys is required 

from the vehicle owner to the user. Unattended access is not possible which decreases the 

convenience for the users.497 Additionally, the vehicle might be explained especially when owners 

and renters meet in person. After usage of the renter, the vehicle take-back is conducted and the 

vehicle is checked for damages.498  

In the post-use phase, damages or other complaints by the owner are reported. In case there are 

unresolved issues, a mediation center might be provided by the platform. An important step in the 

post-use phase is the online rating and reviewing of the renter. Finally, the owner might do a mental 

reflection about the pros and cons of the whole process and decides if he will use the service 

again.499 The process for the vehicle renter is quite similar and outlined by Lewis / Simmons.500 

Even though the actual processes of providers are already quite advanced, there are still a number 

of barriers and risks that constrain the business model of P2P carsharing as outlined in chapter 3.4. 

                                                   
492 Cf. Lewis / Simmons (2012), p. 39 
493 Cf. Lewis / Simmons (2012), p. 39 
494 Cf. Lewis / Simmons (2012), p. XVII 
495 Cf. Lewis / Simmons (2012), p. 40 
496 Telematics solutions are usually after market devices that are installed into the vehicle and allow authorized persons 
to unlock the vehicle with a device (smartphone, RFID chip card, or NFC technology). Additionally, carsharing telematics 
solutions might also include Wifi, geo-location and GPS in order to exchange information and track the vehicle. Cf. Lewis 
/ Simmons (2012), p. XIV 
497 Cf. Shaheen / Cohen (2013), p. 27 
498 Cf. Lewis / Simmons (2012), p. 40 
499 Cf. Lewis / Simmons (2012), p. 39 ff. 
500 Cf. Lewis / Simmons (2012), p. 36 ff. 
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Figure 17: User experience P2P carsharing from the perspective of the vehicle-owner501 
 

3.2.3.3.3 Business models of relevant providers of the P2P carsharing 
industries 

Although P2P carsharing companies belong to the same business model, the specific choices they 

made concerning the value proposition can be very different as illustrated by the example of the 

companies Relay Rides and FlightCar.502 In the following, the business models of P2P companies 

are explained based on examples of some of the most relevant players of the industry. An overview 

of the companies is illustrated in chapters 6.1.1 and 6.1.2. 

Getaround: the business model of Getaround is solely on P2P carsharing. Getaround has 

developed its own carsharing telematics solution (CTMS) and therefore is suited for rentals on a 

hourly basis as the vehicles can be accessed without personal interaction and meeting. The 

company was founded in 2013 and received US$ 41 million in funding. Currently, Getaround is 

present in five US cities with around 200.000 members. 1.300 cars are available in San Francisco 

were the company is headquartered. The vehicle owner has to pay US$ 99 for the telematics 

solution and US$ 20 as a monthly fee. 40% of the defined price by the owner is charged as a 

commission.503  

FlightCar: the company FlightCar headquartered in San Francisco is focused on the business 

model of P2P Airport carsharing. It is operating at twelve airports in the US and already received 

                                                   
501 Cf. Lewis / Simmons (2012), p. 39 ff. 
502 Cf. Cohen / Kietzmann (2014), p. 283 
503 Cf. Getaround (2016), www.getaround.com; Crunchbase (2016c), www.crunchbase.com 
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US$ 40 million of funding. The value proposition of FlightCar is to provide a marketplace at the 

airport for vehicles owners who need to park their vehicle at the airport and incoming travelers with 

a vehicle need. The owner receives a fixed rate depending on the car model, free airport parking 

and takes back a fully washed and vacuumed car. The renter can reserve the car at the time of 

booking the flight from a rate starting at US$ 15 a day. A FlightCar station at the airport coordinates 

the key exchange and inspections of the vehicle. A US$ 1 Mio. insurance cover is provided by the 

platform.504  

Turo (formerly Relay Rides): the business model of Turo is P2P carsharing (2.100 cities in the 

US) as well as on P2P airport carsharing (300 cities in the US). The company is headquartered in 

San Francisco and already received US$ 110 million venture capital. Turo initially used carsharing 

telematics solutions for key exchange. But as the costs were too high for the owners, they switched 

to manual key exchange. Revenue is generated by a 25% commission by the owner and a 10% 

commission by the renter. An additional millage costs 75 cents for the renter. The fastest growing 

segment are long term rentals. Minimum rental period is one day and the average rental duration 

is 5.5 days.505  

Sharoo: as illustrated in figure 18 the business model of Sharoo includes private users and vehicle 

owners as well as business users and business owners of vehicles.506 Like Getaround, the 

company offers its own carsharing telematics solution called the Sharoo box. In the basic package, 

19 CHF are charged as a monthly fee and 30% of the rental price are charged as a commission. 

The company has its headquarter in Zurich and operates in Switzerland.507  

 

Figure 18: Marketplace of P2P carsharing (on the example of the Swiss company Sharoo)508 

  

                                                   
504 Cf. Flightcar (2016), www.FlightCar.com; Crunchbase (2016b), www.crunchbase.com 
505 Cf. Turo (2016), www.turo.com; Crunchbase (2016a); www.crunchbase.com; Techcrunch (2013), 
www.techcrunch.com 
506 Cf. Bürki (2015), p. 49 
507 Cf. Sharoo (2016), www.sharoo.com; Zentralplus (2016), www.zentralplus.ch 
508 Cf. Bürki (2015), p. 49 
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3.2.3.4 Sustainability 
In chapter 3.2.2.3 it has been shown that carsharing in general seems to have several positive 

effects on the environment and society. The need for additional research has been emphasized. 

Especially in the field of P2P carsharing, there is a lack of empirical studies on the sustainable 

effects.509 So in this chapter, the sustainable effects of P2P carsharing are assessed.  

Sustainable impact of collaborative consumption 

According to Botsman / Rogers, there are huge environmental benefits of systems of collaborative 

consumption due to an increase in efficiency, reduction of waste, the development of better 

products and by cutting over-production and over-consumption.510 Lots of enthusiastic sharers 

believe that the sharing economy is adding value to the world and not exclusively to stock 

exchanges or fund managers. For those people, the sharing economy has huge social, 

environmental and economic benefits.511 Especially the support of the local economy and especially 

individuals is often emphasized. According to the CEO of Brian Chesky, the co-founder of Airbnb, 

one positive impact of Airbnb is the fair distribution of added value created by the tourism industry 

instead of distributing wealth to multinational companies.512  

In a more holistic view, collaborative consumption cannot be attributed as environmental friendly 

by its nature. There are certain effects that contribute to a positive environmental balance. A higher 

degree of utilization can increase the productivity of a resource.513 Additionally, the total lifecycle of 

a product can be expanded if more durable goods are purchased and if maintenance of the goods 

is enhanced by the sharing concepts.514 An effect in consumed quantity like reduced total mileage 

can also occur especially when sharing concepts lead to increased transparency of the price 

structure.515 According to Dorn, collaborative consumption has to be viewed more as a concept of 

consumerism than a new cultural phenomenon as stated by Botsman / Rogers. For that reason, 

collaborative consumption has so far not been attributed to the field of sustainable consumption. 

The sustainable aspects have to be taken more into account in the design of the service offers and 

such measures have to be supported by political frameworks. At the same time, it would be 

beneficial if the motives for collaborative consumption shift more towards sustainability.516 

  

                                                   
509 Cf. Lewis / Simmons (2012), p. 14 
510 Cf. Botsman / Rogers (2011), p. XVI 
511 Cf. Stephany (2015), p. 4 
512 Cf. Chesky (2012), http://techcrunch.com; Beckmann / Brügger (2013), p. 4 
513 Cf. Scholl (2009), p. 71 ff. quoted by Gossen (2013), p. 18 
514 Cf. Scholl (2009), p. 29 quoted by Gossen (2013), p. 18 
515 Cf. Scholl (2009), p. 29 quoted by Gossen (2013), p. 18 
516 Cf. Dorn (2013), 6 ff. 
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Evaluation of sustainability of human action in general 

On a general level, as shown in figure 19, it is recommended to evaluate the sustainability of all 

human action in the context of social acceptability, ecologic acceptability and economic 

acceptability. Sustainability is reached at the point when all three fields overlap as illustrated by the 

green field in figure 19. The goal of sustainable development should be to reach that intersection 

and to provide the required institutional framework. Out of this model, three conflict potentials can 

be identified. The inter-systemic conflict can be explained on the example that economic goals 

might be in conflict with ecological goals. The intra-generative conflict occurs within a generation 

for example if there is a huge difference between rich and poor. Finally, the inter-generative conflict 

refers to the potential conflict between generations, for example the excessive use of non-

renewable energy.517 

 

Figure 19: Intersection model of sustainable development518 

Assessment of P2P carsharing systems 

There is not much research about the sustainability of P2P carsharing systems. In the following, 

the sustainable impacts of P2P carsharing will be assessed based on the introduced intersection 

model of sustainable development (figure 19). 

The economic benefits for the renter as well as for the car owner are increasing the social 
acceptability. The fact that carsharing could be an alternative mobility solution for low income 

people has positive social effects. In this way, carsharing serves public goals.519 Especially 

students, low-income workers and seniors are benefiting from using shared car services as they 

can maintain their individual mobility needs without bearing high financial burdens.520 P2P 

carsharing reduces the costs of individual mobility for both sides and reduces inequality for those 

                                                   
517 Cf. Dorn (2013), 6 ff. 
518 Dorn (2013), 6 ff. 
519 Cf. Duncan (2011), p. 365 
520 Cf. Cohen et al. (2008), p. 5 

Social 
acceptability

Ecological 
acceptability

Economic 
acceptability



94 

who have no access to a car and allows people to keep their car even though they are in a lower 

social class with positive impacts on the intra-generational dimension.521 A carsharing user spends 

on average US$ 540 a year which is only ten percent of the operating costs of an average private 

vehicle. High fixed costs are transformed into lower variable costs.522 As outlined in the introduction 

chapter, huge macroeconomic and individual costs are a result of parking vehicles. The better 

approach is to keep cars moving in favor of the public and individual interest.523 Finally, Lewis / 

Simmons expect also a positive social impact of P2P carsharing according to social interactions 

among users within a neighborhood.524  

The ecological acceptability can be argued based on the huge potential of P2P carsharing that 

lies in the possibility to reduce the total amount of cars by releasing the unused capacity of the 

existing car fleet.525 According to Bath, the primary goal of vehicle sharing is a maximization of 

usage of vehicles. Therefore, the primary unit of measurement to compare carsharing systems, is 

the vehicles-to-subscribers ratio. Research about this ratio across P2P carsharing organizations 

and compared to B2C carsharing remains an open issue.526 As illustrated in chapter 3.2.2.3, 

traditional carsharing has the potential to replace a relevant number of cars. It can be assumed that 

similar effects are observable for P2P carsharing. Lewis / Simmons state that the potential of P2P 

carsharing to reduce the number of cars is between 9 and 13 cars, even though empirical research 

is missing on this matter.527 Additionally, Grießhammer et al. argue that carsharing vehicles have a 

higher total annual mileage. Thereby, the resource consumption during production is reduced 

measured on the mile driven. Additionally, the higher mileage also increases the turnover rates and 

new cars with more environmental friendly technology replace old cars more quickly.528 In the 

appendix (chapter 6.1.4) an example calculation of Austria is conducted indicating potential annual 

savings of CO2 up to 526.000 tons assuming that P2P carsharing reduces the amount of new-car 

sales by 30%.  

For a comprehensive analysis of the environmental effects, other relevant factors have to be taken 

into account next to the reduction of new car sales. The potential shift of the personal preference 

for transportation modes towards public transport, bicycle and walking could result in an increase 

in reduced personal vehicle kilometers. For traditional carsharing, this has been proven several 

times even though the results are controversial.529 For P2P carsharing, Lewis / Simmons state that 

users reduced their personal mileage by 43% after joining the service.530 Additionally, it has been 

observed that people are in generally more environmentally aware after joining a carsharing 

                                                   
521 Cf. Beckmann / Brügger (2013), p. 8; McArthur (2014), p. 239; Lewis / Simmons (2012), p. 10 
522 Cf. Hampshire / Gaites (2011), p. 119 
523 Cf. Beckmann / Brügger (2013), p. 7; Lewis / Simmons (2012), p. 17 
524 Cf. Lewis / Simmons (2012), p. 19 
525 Cf. Witzke (2016), p. 8 
526 Cf. Barth / Shaheen (2002), p. 11 ff. 
527 Cf. Lewis / Simmons (2012), p. X ff. 
528 Cf. Grießhammer et al. (2010), p. 25 quoted by Gossen (2013), p. 30 
529 Cf. Martin / Shaheen (2011), p. 2112 
530 Cf. Lewis / Simmons (2012), p. X 
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organization.531 Finally, potential rebound effects should be taken into account as illustrated in the 

end of the chapter. 

The economic acceptability is supported by the brokerage model that reduced the investments 

and lowers the operational costs compared to the business model of B2C carsharing.532 Operating 

expenses are a huge burden for B2C carsharing systems. In 2009, Zipcar had total operating 

expenses of US$ 137 million. 68% or US$ 93 million have been the fleet operation costs like leasing 

rate, parking, insurance, maintenance as well as costs for employees managing the fleet. 

Therefore, in P2P carsharing, there are obviously huge advantages in cost structure as the vehicles 

are provided by private owners. Hampshire / Gaites assume that P2P carsharing could be 50% 

more cost efficient than B2C carsharing.533 The effect of lowering upfront costs has especially 

strong impact in low density areas. In traditional carsharing systems, the investment costs are to 

high to provide appropriate car accessibility in low density areas. In this matter, P2P carsharing has 

great potential to serve more rural areas.534 For both business models, profitability is still a challenge 

for providers as the business model is depending on attracting users in order to reach a critical 

mass soon.535 The final outcome of the dissertation aims to provide insights of how to improve the 

economic dimension for the provider.  

Potential rebound effect on environmental effects 

On the other side, rebound effects could diminish this effect leading to inter-systemic conflicts. 

Rebound effects could occur when activities that are labeled with positive sustainable effects in an 

isolated consideration, become more non-sustainable when all externalities of the actions are taken 

into account.536 In P2P carsharing, rebound effects could occur if the total number of mileage 

increases as individual mobility with private cars remains affordable for all groups of the population. 

Also the more convenient access to cars could make individual mobility more attractive and could 

increase car usage leading to further rebound effects. Especially if users start buying cars for 

investment reasons in order to make money with it. This could also have effects on the pricing and 

on other alternative transportation modes.537 Public transport could be exchanged for P2P 

carsharing especially when this mode is economically more attractive than other forms like the train. 

For traditional carsharing, this effect has been observed by Martin / Shaheen. The results are 

controversial though, as some carsharing users decreased the public transportation usage and 

others increased it and also increased other environmental friendly modes like walking.538 Lewis / 

Simmons state that one potential negative effect of P2P carsharing could be the increased usage 

of old vehicles with less environmentally friendly engines. Some platforms react to this potential 

                                                   
531 Cf. Lane (2005) quoted by Cohen (2008), p. 12 
532 Cf. Ballús-Armet et al. (2014), p. 28 
533 Cf. Hampshire / Gaites (2011), p. 119 ff. 
534 Cf. Hampshire / Gaites (2011), p. 119 
535 Cf. Botsman / Rogers (2011), p. 75 ff. 
536 Cf. Dorn (2013), p. 31; Scholl et al. (2010), p. 9 quoted by Gossen (2013) p. 18 
537 Cf. Benjaafar et al. (2015), p. 1 
538 Cf. Martin / Shaheen (2011), p. 2112 
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effect by limiting the maximum age of the vehicles. The contrary positive effect is that a higher 

turnover rate through better utilization increases the number of new vehicles.539  

A first assessment of the environmental impacts based on common sense and empirical findings 

on traditional B2C carsharing indicates positive effects on sustainability. Further research on the 

matter is required. Summarized, a comprehensive analysis of the environmental effects should take 

into account:  

• Effect on the total amount of vehicles including impacts on the average vehicle age 

(increased use of old vehicles vs. increased replacement of old vehicles by a higher 

turnover-rate by raising the total mileage per vehicle through better utilization) 

• Effects on the total mileage driven per individual (more mileage through reduced mobility 

costs vs. reduced mileage through a switch of transportation modes to public transport, 

bicycle and walking).  

Depending on the total balance of the positive effects minus the potential rebound effects, the 

environmental friendliness of P2P carsharing can be assessed. In case of high rebound effects, a 

negative impact on the inter-generative conflict might come up as the usage of non-renewable 

energy could even increase. Further research is also required on the social and economic impacts 

of P2P carsharing. Finally, a statement of the expert interviews points out the positive impacts of 

transparent pricing of carsharing systems supporting the sustainability: “… it doesn’t encourage 

you to consume more, it encourages you to consume less. And the consumer gets motivated to 

use alternatives like bicycle, public transport and walking.”540 

Based on this first evaluation, P2P carsharing can be seen as quite sustainable. This is also 

confirmed by Cohen / Kietzmann who viewed P2P carsharing as more sustainable than B2C 

carsharing.541 Also Lewis / Simmons emphasize the positive impact of P2P carsharing on society, 

the local economy as well as the environment.542 The most obvious benefits is that no additional 

cars are acquired as private car owners can put their usually sub utilized vehicles on a platform to 

share them with renters.543 Ballús-Armet et al. attribute P2P carsharing as more directly related to 

the definition of collaborative consumption as B2C carsharing due to the fact that the vehicles are 

already owned and represent an underused asset.544 

 

  

                                                   
539 Cf. Lewis / Simmons (2012), p. 17 
540 Expert interview Brook (2015) 
541 Cf. Cohen / Kietzmann (2014), p. 284 
542 Cf. Lewis / Simmons (2012), p. 19 
543 Cf. Liu et al. (2014), p. 354 
544 Cf. Ballús-Armet et al. (2014), p. 28 
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3.2.3.5 The market of P2P carsharing 
In 2010, companies began to set up their operations around the globe. In May 2012, already 33 

companies were offering P2P carsharing services and there are rapid technological 

developments.545 According to Lewis / Simmons, in 2012, there were about 40 P2P carsharing 

companies operating in 10 to 15 countries. Their analysis revealed that the countries France, USA, 

Germany and Spain were the main markets. The number of users was between 50.000 and 

100.000 globally with one percent of the users being active.546 As those numbers are from May 

2012 and probably have increased rapidly in the meantime. 

In the attachment (chapter 6.1.1 and 6.1.2), the most relevant players in Europe, North America as 

well as globally are illustrated including company information, business model / markets, processes 

/ techniques and revenue streams.  

Involvement of the automotive industry 

The car manufacturer Mini Cooper announced a pilot project for P2P carsharing in the USA. 

Carsharing telematics will be offered for a few hundred dollars as an optional equipment for new 

car buyers. With this technique, Mini Cooper customers are able to integrate their vehicle into the 

DriveNow B2C carsharing fleet when they do not need their car and are able to earn money. A Mini 

Cooper spokesman stated that their customers are especially open minded and progressive.547 In 

2015, the car company Opel launched the app “CarUnite” as an open P2P platform for all car brands 

in Germany. Next to the general public, Opel employees and Opel car dealers are part of the 

platform.548 The platform is build as a white label solution based on the platform Tamyca.549 The 

involvement of car companies in the P2P carsharing market is also taking place in Switzerland. The 

company AMAG, the Volkswagen retail organization in Switzerland, entered into a cooperation with 

the Swiss P2P carsharing provider Sharoo. The AMAG is aiming to find new distribution channels 

for vehicles of the Volkswagen group. At the same time, additional profit is expected by integrating 

its garages, dealers and service partners.550  

This potential is also seen by other car manufacturers as General Motors has acquired the personal 

vehicle sharing company Relay Rides.551 Shaheen et al. have analyzed the potential of personal 

vehicle sharing based on 34 experts interviews in North America. Concerning market opportunities 

the conclusion is that personal vehicle sharing benefits from the history and marketing activities of 

traditional carsharing. Market potential is seen in the urban areas and in areas with less population 

density.552  

  

                                                   
545 Cf. Shaheen et al. (2012), p. 71 ff. 
546 Cf. Lewis / Simmons (2012), p. 33 
547 Cf. Tagesspiegel (2015), www.tagesspiegel.de 
548 Cf. Tagesspiegel (2015), www.tagesspiegel.de 
549 Cf. Handelsblatt (2015), www.handelsblatt.com 
550 Cf. Migrosmagazin (2015), www.migrosmagazin.ch 
551 Cf. Belk (2014), p. 1598 
552 Cf. Shaheen et al. (2012), p. 71 ff. 
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The North American and global market 

Data about user numbers and revenue of P2P carsharing is rare as companies like Getaround do 

not publish statistics.553 In North America, already nine operators were providing a P2P platform 

(June 2013).554 The main providers in the US are the companies Turo, Getaround as well as 

FlightCar. All companies received huge amount of funding as illustrated in the end of the chapter.555 

The revenue of the company Getaround has doubled in 6 month in the second and third quarter of 

2015 reaching tens of millions of dollars. According to the co-founder, Jessica Scorpio, the number 

of new cars that are added to the system per week was 6 times higher in the end of the third quarter 

2015 compared to 2014. In the same time, the number of cars increased by more than 100% to a 

total of 1.300.556  

The most relevant P2P carsharing providers are situated in Europe and North America. In Asia, 

PPzuche is the biggest player with US$ 60 million of funding. The company headquartered in 

Beijing is already active in twelve cities in China. Together with icarsclub, there are 120.000 cars in 

the system. Since the beginning in 2013, carsharing telematics solutions are available. Like most 

competitors, 30% commission is charged.557 There is still huge growth potential in China. Even 

though there have been exponential growth rates in vehicles rates the past years, the motorization 

rate in China is still very low with 100 vehicles per 1.000 inhabitants in 2015. Combined with the 

huge environmental problems, the Chinese market seems to be best suited for carsharing.558 The 

focus for new mobility systems right now is on emerging and developing markets. An interview 

expert stated that there is also the need for more efficient transportation modes also in 

underdeveloped countries.559 The startup company Tripves already recognized the huge market 

potential and launched the first P2P carsharing in Bali / Indonesia with the goal of gaining 60% of 

the market share of the rental business. As an additional feature, car owners can also offer their 

services for being a driver thus tapping into the market of the company Uber.560 

Market in Europe 

In Austria, carsharing 247 is offering P2P carsharing services all over Austria. The company was 

founded in 2012 and is headquartered in Vienna. It has around 11.000 customers and 750 cars in 

the system. A telematics solution is an optional feature, usually cars are manually exchanged. So 

far, no commission is charged and insurance is between 5 and 9 Euros per day.561 Caruso is a P2P 

carsharing cooperative headquartered in Dornbirn / Austria. Car exchange is usually done by 

personal exchange.562 The Suisse P2P carsharing company Sharoo has already been introduced 

                                                   
553 Cf. Techcrunch (2015b), www.techcrunch.com 
554 Cf. Ballús-Armet et al. (2014), p. 28 
555 Cf. Owyang (2016 b), www.web-strategist.com 
556 Cf. Techcrunch (2015b), www.techcrunch.com 
557 Cf. Techcrunch (2015b), www.techcrunch.com; TechinAsia (2016a), www.techinasia.com; PR Newswire (2016), 
www.prnewswire.com; Technode (2013), www.technode.com 
558 Cf. PR Newswire (2016), www.prnewswire.com 
559 Cf. expert  interview Esperitu (2016) 
560 Cf. Tech in Asia (2016b), www.techinasia.com 
561 Cf. Carsharing 247 (2016), www.carsharing247.com; expert interview Reithofer (2015) 
562 Cf. Caruso (2016), www.carusocarsharing.com 
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in chapter 3.2.3.3.1. As of January 2015, the company had 400 registered vehicles and around 

8.000 customers.563 The French company Drivy has already expanded to the German and Spain 

market. It acquired the German P2P carsharing company Autonetzer and the French company 

Livop. Altogether, Drivy claims to have 800.000 customers and 35.000 cars in the network. 30% 

commission are charged. Right now, there are manual processes for car exchange in place, but a 

carsharing telematics solution is planned.564 Tamyca has been founded in 2010 and is 

headquartered in Aachen / Germany. There is still manual key exchange and 30% commission are 

charged. In cooperation with Opel, Tamyca operates Car Unity as a whitelabel solution. Processes 

are similar to Tamyca. Opel dealer cars are included in the open network.565 Another large player 

that received huge amounts of funding is the French provider Ouicar. The French Federal Railway 

company SNCF acquired the company in 2015 for € 28 million. Ouicar claims to have 30.000 cars 

and 400.000 customers. Its goal is to increase the number of cars to 30.000 till 2018. Right now, 

there are still manual processes for key exchange, but telematics are planned. Ouicar charges 30% 

commission and the average revenue of a vehicle is between 25 and 30 Euros per day.566 Another 

French P2P company is Koolicar founded in 2011. Total funding of the company is € 2,6 million. 

Koolicar has 40.000 registered members and charges 30% commission. A carsharing telematics 

solution is available, called the Koolibox.567 One of the oldest P2P carsharing companies is 

MyWheels. The company was originally called wheels4all and was founded already in 2003. It is a 

non-profit P2P carsharing cooperative headquartered in Grootebroek / Netherlands. A carsharing 

telematic solution is available. Revenue is generated by a € 20 annual membership fee.568 Further 

details to the company as well as other P2P carsharing platforms in Europe are published in chapter 

6.1.1.  

Venture capital funding 

The relatively young market of P2P carsharing received already huge amounts of venture capital 

funding with a total of US$ 238 million as illustrated in figure 20. Compared to the market of B2C 

carsharing, the field of P2P carsharing seems to attract more investors, if the huge investments in 

the Chinese ridesharing and carsharing company YongChe is neglected. On top of the list are 

FlightCar (US), PPzuche (China) as well as Turo (US / Canada) with approximately US$ 60 million 

of funding each. Getaround (US) received US$ 43 million and the French company Drivy US$ 11 

million. The other French P2P company is Ouicar which received US$ 3 million. The UK company 

Whipcar already closed operations.569 

                                                   
563 Cf. Sharoo (2016), www.sharoo.com; Zentralplus (2016), www.zentralplus.ch; Scholl (2015), p. 23 
564 Cf. Drivy (2016), www.drivy.com; Gründerszene (2016), www.gruenderszene.de; CRN (2016), www.crn.de 
565 Cf. Drivy (2016), www.drivy.com; Tamyca (2016), www.tamyca.de; Carunity (2016), www.carunity.com 
566 Cf. Ouicar (2016), ouicar.fr; Le Monde (2015), www.lemonde.fr; Crunchbase (2016e), www.crunchbase.com 
567 Cf. Dealroom (2016), https://dealroom.com; Autonews (2015), http://www.prnewswire.com; Koolicar (2016), 
www.koolicar.com 
568 Cf. MyWheels (2016), https://mywheels.nl; P2P Foundation (2016a), https://blog.p2pfoundation.net 
569 Cf. Owyang (2016 b), www.web-strategist.com 
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Figure 20: Venture capital funding in P2P carsharing570  

                                                   
570 Cf. Owyang (2016 b), www.web-strategist.com 

Company Business model Total funding

FlightCar P2P airport carsharing $60.750.000

PPzuche P2P carsharing $60.000.000

Turo (formerly Relay Rides) P2P carsharing $58.000.000

Getaround P2P carsharing $43.030.000

Drivy P2P carsharing $11.100.000

Ouicar P2P carsharing $3.304.417

WhipCar
P2P carsharing
(closed operations)

$1.521.500

Total $237.705.917
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3.3 Motivational factors and acceptance 
In this chapter, the findings of the literature review on motivational factors and acceptance are 

shown. First, the procedure of the literature review for this topic is illustrated (chapter 3.3.1). 

Second, the identified motivational factors are listed, separated by the different related research 

fields (chapter 3.3.2). Third, a consolidated analysis of the dimensions is conducted to identify the 

most relevant factors (chapter 3.3.3). 

 

3.3.1 Procedure for the identification of motivational factors 
For this part, the same procedures explained in chapter 3.1 have been applied. The main focus of 

the work is to identify the acceptance and motivational factors for P2P carsharing. This part is 

separated into two sections.  

First, the results of the most important contributions of relevant literature on motivational factors are 

presented. As the phenomenon is still in its infancy and the available literature is limited, the 

literature review has been extended to related fields. As Möhlmann states, there are similarities 

between the different sharing types concerning the determinants of usage, although there are of 

course variances among the different systems that are worth deeper investigation.571 Also Lewis / 

Simmons emphasize the potential to get insights into the optimal user experience of P2P carsharing 

from other sharing types.572 

Therefore, the findings on motivational factors are introduced separated into the fields of 

collaborative consumption (chapter 3.3.2.1), carsharing (chapter 3.3.2.2) as well as P2P carsharing 

(chapter 3.3.2.3).  

Second, an aggregated analysis of motivational factors across the related fields has been 

conducted in chapter 3.3.3. The goal of this analytical approach was to receive a ranking of the 

motives according to the relevance for the research questions. For this purpose, an appropriate 

approach has been developed that will be introduced in the following. 

1. Loading of articles into the analytical framework:  

Based on the articles loaded into the data extraction form, all relevant articles with findings on 

motivational factors in the related fields have been integrated into an analytical framework. As 

illustrated in figure 21, every article was analyzed based on several criteria. First, the attributes that 

have been mentioned in the articles were listed in the table and categorized into the renter / owner 

perspective, type (motivational factor, acceptance, attitude etc.) and into extrinsic or intrinsic. 

  

                                                   
571 Cf. Möhlmann (2015), p. 9 
572 Cf. Lewis / Simmons (2012), p. 71 
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2. Assigning of dimensions 

The next step was to assign the attributes mentioned in the articles to aggregated dimensions that 

have been developed in an iterative process of research synthesis as described in chapter 3.1. 

 Additionally, the dimensions have been clustered into intrinsic and extrinsic motivational factors 

according to the definition of both categories according to the Self Determination Theory (chapter 

4.4) and the literature analysis. A starting point was the clustering conducted by Van De Glind as 

well as Störby / Strömbladh.573  

The matching of motivational factors (attributes) that have been mentioned in literature to assigned 

dimensions is illustrated in figure 22. For some attributes, a compromise was required based on 

common sense as no clear assignment was possible. The same procedure has been applied for 

barriers and success factors.  

 

Figure 21: Analytical framework for identifying empirical findings to motivational factors in the 

literature review  

                                                   
573 Cf. Van De Glind (2013), p. 17 ff.; Störby / Strömbladh (2015), p. 21 ff. 

G
en

er
al

 d
at

a

Category

Based on the data extraction form

Author

Year

Title

Journal / publisher

Journal ranking WU 

Unit of analysis

Unit of observation

Relevance

An
al

ys
is

Owner / renter perspective
Is the article about the owner or the renter of the 
resource?

Type
What is the article about (motivation, acceptance, 
attitudes, etc.)?

Intrinsic / extrinsic
Are the mentioned motives based on intrinsic or 
extrinsic motivation?

Dimension What dimension have been assiged to the attributes?

Assigned attribute
What are the attributes as documented in the 
empirical findings?

Strength value (1-5)

What value has been assignend to express the 
strength of the attribute from 1 (low) to 5 (high)  
based on the empirical findings?

Weighted values
What are the weighted values? (multiplication of 
relevance of the paper with the strength value)

Empirically tested Has the attribute been empirically tested?
Empirical confirmation Has the attribute been empirically confirmed?
Values Empirical results from the article (original values)
Comment Comment on the results?



103 

 

Figure 22: Example for the assignment of motivational factors (attributes) to dimensions  

3. Assessing of attributes on a quantitative basis 

Each attribute was then assessed on a quantitative basis. The strength of the value has been 

estimated based on the empirical findings and categorized from 1 (low impact) to 5 (high impact). 

This evaluation has been conducted either based on numerical quantitative findings or according 

to the verbal description. Finally, the relevance of the article was multiplied with the assigned 

strength value in order to receive a weighted ranking of dimensions and attributes. Figure 23 

illustrates this procedure based on an example.  

 

Figure 23: Exemplary illustration of the weighting of attributes  

To evaluate the relevance of the findings of the different publications in accordance with the 

research question was an important task. This has been done based on several criteria. First of all, 

the unit of observation has been taken into account and was compared to the characteristics of 

P2P carsharing. In particular, this involves the business model (B2C or P2P) as well as the question 

as to whether the focus was on the resource owner which is the research target or the vehicle 

renter. Second, the type of sharing was also a relevant criteria. For the research question, the most 

Extrinsic motivational factors Number of 
matches

Economic benefits (=Dimensions) 13
Economic benefits (Attributes) 5
Cost savings 3
Financial savings 1
Save money 1
Access to free labour, know-how and time 1
Financial 1
Negative-reciprocity (exchange in one's 
self interest) 1

Intrinsic motivational factors Number of 
matches

Enjoyment 3
Enjoyment 2
Curiosity 1

Social 3
Personal interaction 1
Giving others access to a car 1
Social 1

Author / year
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renter vs.
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Relevance 
of the
article
(1-10)

Strength 
value
(1-5)

Weighted

Ballús-Armet et al. 
(2014) P2P / owner Economic 

benefits
Economic 
benefits

10 5 50

Ballús-Armet et al. 
(2014) P2P / owner Environment Environmental 10 3 30

Ballús-Armet et al. 
(2014) P2P / owner

Using an 
underutilized 
asset

Environmental 10 2 20

Ballús-Armet et al. 
(2014) P2P / owner

Expand 
mobility 
options

Utility 10 2 20

Möhlmann (2015)
Collaborative 
consumption / 
renter

Service quality Convenience 8 3 24

Evaluation 
based on 

thematic match 
and methodical 

approach

based on the 
empirical results

strength value x 
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Categorization 
based on 
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relevant sharing types are compensatory as defined in chapter 3.2.1.1 and in particular the mode 

of renting.574  

The result was a comprehensive matrix that could be evaluated based on several criteria depending 

on the available data and the specific question. A pivot table was generated that consolidated all 

findings as presented in chapter 3.3.3.  

Limitations: Even though this method has huge advantages for developing a comprehensive 

overview of the empirical findings, there are of course limitations that have to be taken into account. 

First of all, the strength value represents an estimate based on the empirical results. Qualitative 

results have been assessed as well, in case there was an indication of the strength. Those results 

have been considered in a descriptive qualitative manner. The weighted value, as a combination of 

the strength value and the relevance of the article, has been used in order to receive a ranking of 

dimensions. Solid quantitative results had a priority compared to qualitative findings. Third, the 

assignment of attributes to dimensions have been conducted based on logical assumptions.  

Due to those limitations, this quantification of empirical results has to be seen as a first indication 

to identify the most important motivational factors. Of course, common sense was applied in all 

steps and a comprehensive qualitative description of the factors outlined the findings. For the 

empirical analysis, those findings serve as an important starting point.  

 

3.3.2 Identified motivational factors in publications 
The purpose of this part is to introduce the findings of the literature review on motivational factors 

for P2P carsharing. As the literature on this topic is very limited, the literature review has been 

expanded to related fields of collaborative consumption (chapter 3.3.2.1) as well as carsharing 

(chapter 3.3.2.2). The results will be separated into qualitative and quantitative studies.  

 

3.3.2.1 Motivational factors for collaborative consumption 
The analysis of empirical studies on motivational factors for collaborative consumption revealed 

that there are very few publications on this topic. This is also confirmed by the findings of 

Tussyadiah.575 This chapter starts with the presentation of general assessments of motivational 

factors. Afterwards, quantitative and qualitative findings in literature are presented and analogies 

to the research question are outlined. Rachel / Botsman address four general motivational factors 

for collaborative consumption including financial benefits, convenience, social aspects and 

community. Sustainability is usually an unintended motivation and not the primary cause for 

participation.576 

                                                   
574 For an overview of the different sharing types see Hamari et al. (2015), p. 3 
575 Cf. Tussyadiah (2015), p. 4 
576 Cf. Botsman / Rogers (2011), p. 73 ff. 



105 

The co-founder of Airbnb referred to an unexpected aspect he experienced with many Airbnb users: 

"The freedom and joy people feel in their economic empowerment, which they never knew they 

had."577 Obviously, users of Airbnb felt great enthusiasm in being able to do what they want to do 

without feeling any obligation. Many people became their own boss and were even able to quit their 

jobs and become individual entrepreneurs.578  

Chase sees the flexibility of peer offerings as one of the main benefits to consumers. She refers to 

peer-to-peer car rental offered by companies such as Drivy, Getaround or Relay Rides. Users can 

choose from a wide variety of cars and prices with different features such as bike racks. They can 

make the best price / value combination that fits their needs in the certain situation. The same is 

true for all Airbnb offerings where users have even more flexibility in individual choice especially 

compared to standard hotel rooms. Such platforms leverage the diversity of the individual peers to 

an experience of diversity.579  

Additionally, the direct contact between users could have the potential to provide personal 

experiences that are not as likely in a B2C interaction. Case refers to examples of P2P carsharing 

users that received personal recommendations from the car owner about nice places on the way. 

Money does not seem to be the only motivation for people to engage in peer-to-peer exchange. 

Chase mentions platforms that have no monetary benefit. Waze, for example, is an application with 

which millions of peers are tracking their travel routes and enter personal information about road 

conditions for the purpose of providing optimal information for navigation for the community.580 

In total, seven relevant articles have been loaded into the data extraction form. Out of those, five 

papers conducted a quantitative and two papers have applied a qualitative approach to identify the 

user motives for collaborative consumption.  

Quantitative empirical results 

Möhlmann analyzed the impact of several factors on the satisfaction with a sharing option and the 

likelihood of choosing a sharing option again by conducting a quantitative study. Two different use 

cases were analyzed, the B2C carsharing company Car2go and the C2C accommodation 

marketplace company Airbnb. Even though the article focuses not specifically on P2P carsharing 

and also not directly on the resource owner side, there are some important direct links to the 

research question. First of all, the focus is on carsharing and second the accommodation sharing 

platform Airbnb shows similarities to P2P carsharing. For accommodation sharing, the value of the 

shared resource is even higher than in carsharing, and in addition, the fear of sharing might be a 

very dominant factor considering the fact that a stranger is living in people’s own accommodation. 

Both services represent the most successful representatives of the sharing economy and in 

particular are among the market leaders in their field. So it can be assumed that if a service 

successfully addresses the motives identified in this study, it has great potential to increase the 

                                                   
577 Chase (2015), p. 58 
578 Cf. Chase (2015), p. 58 ff. 
579 Cf. Chase (2015), p. 68 ff. 
580 Cf. Chase (2015), p. 68 ff. 
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acceptance rate. Findings of Möhlmann’s study show that for both use cases, rational reasons for 

participation dominate. Users emphasized the importance of saving costs, high utility, trust and 

familiarity with the service.581  

Similar findings came out of a study conducted by Tussyadiah about the motivational factor for 

collaborative consumption in the travel industry. The study is relevant as the focus is on P2P 

carsharing, but only on the user (traveler) side. In a quantitative study with 754 responses from 

adult travelers, it was confirmed once more that the economic benefits were the strongest 

motivational factors. Community as a societal driver was also a relevant motivation for people to 

participate in collaborative consumption corresponding with the findings of Möhlmann. In 

comparison to the findings of Möhlmann, also sustainability was an important motivational factor 

for the respondents.582 

The study of Hamari et al. analyzed the motivational factors for participating in the Sharing platform 

Sharetribe. Concerning the unit of observation, there is of course a difference to P2P carsharing. 

The platform is not about a specific resource to be shared, but acts as a general marketplace for 

many different kinds of products or services with optional compensatory elements reducing the 

relevance for the research question. Hamari et al. clustered the motivational factors sustainability 

and enjoyment into intrinsic motivations, and the factors reputation and economic benefits into 

extrinsic motivations according to the Self-Determination Theory. They analyzed the influence of 

the factors on attitude and behavioral intention separately.583  

Piscicelli et al. applied the model of the Schwartz Value Theory in the latest version of PVQ-R3 on 

the users of the sharing platform "Ecomondo." A common value orientation for users of the sharing 

platform has been identified with significant differences to the comparison data of a representative 

sample of the UK population. The results show that the users of Ecomondo share a value 

orientation towards self-transcendence (i.e. universalism, benevolence) and openness to change 

(i.e. stimulation, self-direction). On the other side, the respondents using Ecomondo have lower 

values than the UK population according to tradition, security and power. According to Piscicelli et 

al., these results help to explain the role of values for the acceptance of systems of collaborative 

consumption.584  

In 2013, Van De Glind analyzed the consumer potential for collaborative consumption in 

Amsterdam. He conducted a qualitative study with in-depth interviews followed by quantitative 

testing among 1.330 citizens of Amsterdam. The findings show that extrinsic and intrinsic motives 

are both important among current users of collaborative consumption. The main extrinsic motives 

                                                   
581 Cf. Möhlmann (2015), p. 8 ff. 
582 Cf. Tussyadiah (2015), p. 9 
583 The findings show that the intrinsic factors enjoyment and sustainability both had an impact on attitude but only 
enjoyment had an effect on behavioral intention. According to external factors, neither reputation nor economic benefits 
had an effect on attitude. Economic benefits showed a significantly direct influence on behavioral intention. Finally, they 
tested the influence of attitude on behavioral intention. The findings reveal that there is a positive relationship but the 
effect is rather low, indicating a possible attitude behavior gap. The high impact of sustainability may be due to the official 
general mission of Sharetribe, to reduce waste. It remains open whether this high impact of sustainability as a motivational 
factor also applies to P2P carsharing. Cf. Hamari (2015), p. 1 ff. 
584 Cf. Piscicelli et al. (2014), p. 4 ff. 
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were practical need, financial gains and receiving praise. Intrinsic motives were social as well as 

environmental.585 Concerning demographics, the findings show a slightly increased interest in 

collaborative consumption for women and more educated people. On the other side, the willingness 

for participation decreases with increased age and income.586  

Sendler analyzed the motivational factors for apparel sharing in Germany and Canada with a 

quantitative survey of 277 people. The results show that in both countries, the economic benefits 

are the main motivation to participate in apparel sharing. Community belonging and entertainment 

were ranked significantly less important than economic benefits. Saving time was the least 

important factor.587  

Qualitative empirical results 

A qualitative study on the motivational factors for collaborate consumption has been conducted by 

McArthur. Blog postings of users of the platform Landshare in Australia have been analyzed within 

a netnography study. The company connects people who share their land with private growers. 

Results show that the motivation of the land owners seems to be driven strongly by an utilitarian 

motive. They appreciated the benefits of free labor, time and know how. Concerning the research 

question, it can be assumed that also for car owners, the utilitarian dimension is significant. The 

question arises whether the most important motivational factors identified by McArthur, community 

belonging and politics in respect to a critical attitude towards consumerism, also appeal regarding 

P2P carsharing.588  

Störby / Strömbladh conducted a qualitative study on the motivational factors for collaborative 

lifestyles in Sweden by building two online focus groups in Facebook. Several collaborative 

lifestyles like the platforms Airbnb or Blablacar were explained to the participants. Following the 

classification of Hamari et al. and Van De Glind, motivational factors were clustered into intrinsic 

and extrinsic motivations.589 The results show that the economic dimension in terms of extrinsic 

motivational factors seem to be the most important dimension. Practical factors relating to 

convenience were seen more as a required condition than a motivational factor. Concerning social 

factors, Störby / Strömbladh conclude that the importance might depend on the characteristics of 

                                                   
585 Next to motivational factors, Van De Glind also identified explanatory factors like networks and social media, as well 
as recommendations that drive the willingness to participate in collaborative consumption. The quantitative results show 
that people living in Amsterdam who are currently not engaged in collaborative consumption show a substantial 
willingness to join. About 43,8% of the people stated that they would be willing to participate as a taker and 31,9% as a 
provider. Depending on the item, there are quite significant differences. Concerning the research question with focus on 
the provider side, there is quite a huge potential for providing a car to a P2P network (24,6%) especially compared to 
accommodation renting with 13,1%. Cf. Van De Glind (2013), p. 3 ff. 
586 Cf. Van De Glind (2013), p. 3 
587 Cf. Sendler (2013), p. 32 ff. 
588 Concerning the growers („renters of the resource“), findings show, in that sharing scheme the most important 
motivational factor was community. Second, politics was another strong indicator for joining the platform. McArthur 
interprets this motivation by the desire to express one’s identity by using a higher moral quality and rejecting the current 
consumption system. The third indicator was health benefits in terms of physical and mental wellbeing. Adventure was 
ranked as the fourth most important motivational factor. Similar to the political dimension, also in the adventure dimension, 
people were driven by the search for a new personal identity. Interestingly, the least important motivation for the growers 
were financial benefits. As stated by McArthur, there are several limitations due to its qualitative approach of evaluating 
blog data and especially through the possible errors in interpreting the data. Cf. McArthur (2014), p. 239 ff. 
589 Cf. Störby / Strömbladh (2015), p. 1 ff. 
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the lifestyle platform. The environmental dimension and reputation were not confirmed as primary 

motivational factors, but show importance in some situations. The least important factor was 

curiosity.590  

 

3.3.2.2 Motivational factors for carsharing 
In the following, empirical findings on motivational factors in the field of carsharing are outlined and 

discussed for their relevance for P2P carsharing.  

Schäfers applies a “means-end chain analysis” to analyze the motives to use a carsharing system 

by interviewing US members of a carsharing provider.591 Even though it is a qualitative study, this 

article has high relevance for the research question due to its strong methodological approach. 

Schäfers conducted 14 qualitative interviews. As a result, four motivational categories have been 

identified as illustrated in figure 24. The utilitarian motives of “value-seeking” and “convenience”, 
the affective or symbolic “lifestyle motive” and the altruistic “environmental motive." Schäfer 

emphasizes the importance of further research concerning user motives for carsharing including 

the non-users that he excluded in his approach. The proposed framework should be complemented 

by quantitative studies to validate the findings in a large-scale survey. This would also allow drawing 

implications on the relative importance of the motives.592 

 

Figure 24: User motives for B2C carsharing593  

According to the findings of Duncan, the importance of the environmental motive is relevant for 

certain people as they want to reduce their automobile usage due to personal concerns over 

environmental issues.594 The same is confirmed by Millard-Ball et al. People with high 

                                                   
590 Störby / Strömbladh concluded that even though the economic benefits are obviously dominant in all forms of 
collaborative consumption that were analyzed in this study, the other motivational factors strongly depend on the concrete 
case. Those findings confirm the need to analyze the motivational factors for P2P carsharing in order to get a clear 
implication of the needs of the users. The unit of observation is based on a broad selection of services within collaborative 
consumption. The study is based on qualitative results with the potential of incorrect interpretations. Adding evidence is 
the fact that the two different focus groups show similar results. Cf. Störby / Strömbladh (2015), p. 34 ff. 
591 Cf. Schäfers (2013), p. 69 ff. 
592 Cf. Schäfers (2013), p. 69 ff. 
593 Cf. Schäfers (2013), p. 74 
594 Cf. Duncan (2011), p. 365 
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environmental values are likely to be attracted to carsharing. Also the motivational category of 

value-seeking has been confirmed by the findings of Millard-Ball et al.595  

Similar results were presented by Efthymiou et al. who analyzed the attitude of the Greek 

population towards carsharing and bikesharing. At the time of the research, carsharing had not 

been established in Greece. A questionnaire on the basis of a “stated preference survey” was set 

up. The results show that income plays a major role in the disposition for using carsharing. The 

population group with the lowest income (between 15.000 and 25.000 Euros) had the keenest 

interest in using carsharing. People using public transport, in addition to people with a high 

environmental consciousness were more interested in carsharing as well.596  

The results of De Luca / Di Pace concerning user motives can be classified more into the utilitarian 

motive categories. He has analyzed the feasibility of an inter-urban carsharing program in the area 

of Salerno, Italy. One goal was the investigation of the main determinants of the choice behavior, 

among others. The results showed that an inter-urban carsharing service is a new market segment 

that is usually not seen and it might be not only a substitution for the private car, but also a 

complementary alternative to public transport.597 Those findings seem to be an important insight 

into the design of P2P carsharing offers. The service should probably be designed and 

communicated as complementary to public transport. As De Luca / Di Pace conclude, the 

acceptance of a carsharing system does not only depend on the level of service, but also on the 

level of utility.598  

Also the factors identified by Shaheen / Cohen fit into the utilitarian motives. According to Shaheen 

/ Cohen, three factors drive member growth: “Cost savings for the user”, “convenience concerning 

location and use” and “parking especially in locations where parking is expensive."599 Similar 

motives were already identified in 1998. Convenient neighborhood location was ranked first with 

71,2%, followed by high probability of vehicle availability with 44,7%. Low usage tariffs was ranked 

third with 30,3%.600 

The user motivation seems to be highly dependent on the characteristic of the available offer. Le 
Vine / Polak applied the need-based theory to analyze the effects of an one-way carsharing system 

on a concrete example, i.e. the buying of groceries. The result is that the number of people who 

are attracted by a one-way carsharing system in the city of London is three to four times higher 

compared to a round trip carsharing.601 

                                                   
595 Cf. Millard-Ball et al. (2005), p. IV-35 
596 Cf. Efthymiou et al. (2013), p. 64 
597 The main determinants of choice behavior identified were “...travel monetary cost, access time to carsharing parking 
slots, gender, age, trip frequency, car availability and the type of trip." Luca di Pace drew some operational conclusions 
out of the research. A carsharing service could serve those demand flows that are not covered by public transport and it 
should be designed as complementary to public transport, especially for those times where the service is not guaranteed. 
Cf. De Luca / Di Pace (2015), p. 59 ff. 
598 De Luca / Di Pace (2015), p. 59 ff.; De Luca / Di Pace (2014), p. 873 
599 Cf. Shaheen / Cohen (2007), p. 8 
600 Cf. Shaheen et al. (1998), p. 45 
601 Cf. Le Vine et al. (2014c), p. 60 ff. 
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Bardhi / Eckhardt analyzed motivational factors for B2C carsharing on the example of Zipcar. Their 

findings show that Zipcar users have no experience of perceived ownership and do not identify with 

the service. There are also no signs for motivation towards collective utility in the sense of sharing 

resources. The main motivation seems to be personal use value in terms of cost savings, utility and 

convenience. The norms of the users are characterized by negative reciprocity where everyone is 

focused on self-interest, not taking care of the object or the other consumers. Bardhi / Eckhardt 

state that for this reason surveillance-based government systems are in place in carsharing to 

reduce opportunistic behavior. The lifestyle dimension has been confirmed. Users especially value 

the opportunity to test different cars and to be flexible.602  

As already illustrated in chapter 3.3.2.1, Möhlmann analyzed the motivational factors for the C2C 

accommodation marketplace Airbnb as well as the B2C carsharing company Car2go. In both use 

cases, the rational motivational factors that serve the users’ self-benefit dominate. Utility appeared 

to be the most dominant motivational factor for Car2go users followed by economic benefits as well 

as service quality. Factors that have not been confirmed in comparison with recent studies were 

"...the environmental impact, internet capability, smartphone capability, and trend affinity 

variables."603  
 

3.3.2.3 Motivational factors for P2P carsharing 
In the previous two chapters, the findings in literature towards motivational factors for collaborative 

consumption and carsharing have been presented and analogies for P2P carsharing have been 

identified. In this chapter, the limited literature on motivational factors for P2P carsharing is outlined.  

Ballús-Armet et al. conducted a qualitative survey in 2013 in San Francisco and Oakland to 

evaluate the perception towards P2P carsharing. This survey is of high relevance as it provides 

direct insights into the motivational factors for P2P carsharing.604  

Motives of the vehicle providers  

The findings of Ballús-Armet et al. reveal that 25% of the interviewed vehicle owners in San 

Francisco and Oakland are willing to rent out their private vehicle on a P2P carsharing service. The 

interest was especially high for those who did not drive the car every day and use public transport 

occasionally.605 As shown in figure 25, monetary motivation is by far the most relevant for giving 

their own private car to a P2P sharing platform according to 52% of the respondents in San 

Francisco and 62% of the respondents in Oakland. The second largest motivation is sharing of an 

underused resource stated by 18% of the respondents in San Francisco and 31% of the 

respondents in Oakland. Environmental motives and the motivation to expand one’s own mobility 

                                                   
602 An interesting finding is that brand community is not a motivational factor to the users of Zipcar. Some users were 
even embarrassed to drive a car with the Zip Car logo on it. Bardhi / Eckhardt conclude that the surveillance-based 
government system could be the reason why consumers are resistent to community-building and are characterized by 
negative reciprocity challenging the romantic view of sharing. Cf. Bardhi / Eckhard (2012), p. 881 ff. 
603 Möhlmann (2015), p.1 ff. 
604 Cf. Ballús-Armet et al. (2014), p. 27 ff. 
605 Cf. Ballús-Armet et al. (2014), p. 35 
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options was also mentioned by the respondents but with a low percentage between 5 and 7%.606 

According to Lewis / Simmons, prospective owners were mainly attracted by P2P carsharing for 

economic and environmental reasons.607 

 

Figure 25: Positive perceptions towards P2P carsharing as vehicle provider608  

Motives of the vehicle renter 

Even though the focus of the dissertation is on the user motives of the vehicle provider, analyzing 

the motives of the vehicle renter could be beneficial for matching demand and supply.  

In the study of Ballús-Armet et al., the results for San Francisco show that the most important 

factor for vehicle renters was convenience and availability (43%) followed by the monetary motive 

(38%) and the possibility to expand the mobility options (22%) as illustrated in figure 26. The 

interpretation of the findings by Ballús-Armet et al. is that P2P carsharing is highly valued as a 

mobility option in areas with a less dense public transport system. In areas with high levels of public 

transport, economic factors are considered to be more important.609 As an implication, it can be 

assumed that platforms should address motivational factors in their marketing work in accordance 

to the available public transport.  

  
Figure 26: Motives of the vehicle renter610  

Gossen analyzed the motivational factors for P2P carsharing in Germany by conducting a 

qualitative survey. Her findings reveal that financial savings have been the most important 

motivational factor for vehicle owners as well as renters to participate in P2P carsharing.611 Vehicle 

                                                   
606 Cf. Ballús-Armet et al. (2014), p. 34 
607 Cf. Lewis / Simmons (2012), p. 55 
608 Ballús-Armet et al. (2014), p. 34 
609 Cf. Ballús-Armet et al. (2014), p. 34 
610 Ballús-Armet et al. (2014), p. 34 
611 Cf. Gossen (2013), p. 50 
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owners describe their relationship with their car as utility-oriented and value the financial benefits 

of earning money with their car. Also, social reasons for giving others access to a car were 

mentioned.612 Environmental reasons appeared to be a motivational factor only for 30% of the 

interviewed users. Community in the sense of making new contacts appeared to be a motivational 

factor for vehicle renters.613 
 

3.3.3 Aggregated results of motivational factors 
In chapter 3.3.2, the findings of the literature review concerning motivational factors were 

presented, structured by the related fields and by publication. In chapter 3.3.1 the procedure of this 

literature review was introduced. The analytical framework for evaluating the different motives was 

explained. It has been stated that each motive is attributed to a certain dimension and weighted by 

multiplication of the strength value and the relevance of the article. In this chapter, the results of 

this analysis are presented. In figure 27, the analytical framework is demonstrated.  

 

Figure 27: Literature of the analytical framework for the aggregated motivational factors  

                                                   
612 Cf. Gossen (2013), p. 61 
613 Cf. Gossen (2013), p. 53 

Category Author Year Journal / Publisher Rele-
vance Unit of Observation Owner / 

Renter Data

B2C carsharing Möhlmann 2015 Journal of Consumer 
Behavior 8

B2C carsharing 
Car2Go / 
C2C accomodation sharing 
Airbnb

Owner / renter Quantitative

B2C carsharing Schaefers 2013 Transportation Research. 
Part A Policy and Practice 9 Carsharing users Renter Qualitative

Collaborative 
consumption Hamari et al. 2015

Journal of the Association 
for Information Science 
and Technology

9 Users of the sharing 
platform Sharetribe Owner / renter Quantitative

Collaborative 
consumption

Störby / 
Strömbladh 2015 Bachelor Thesis 7 Online focus group 

(Facebook) Owner / renter Qualitative

Collaborative 
consumption / 
travel

Tussyadiah 2015 Springer International 
Publishing 7 Adult travellers in the US Renter Quantitative 

Carsharing Bardhi / Eckhardt 2012 Journal of Consumer 
Research 8 Users of B2C Carsharing 

system Zipcar Renter Qualitative

P2P carsharing Ballús-Armet et al. 2014

Transportation Research 
Record: Journal of the 
Transportation Research 
Board

10
Random people on the 
street (San Francisco and 
Oakland)

Owner Qualitative

Collaborative 
consumption Van de Glind 2013 Master Thesis 7 Random people in 

Amsterdam Owner / renter Quantitative / 
qualitative

Collaborative 
consumption Piscicelli et al. 2014 Journal of Cleaner 

Production 8 Users of the sharing 
platform Ecomondo Owner / renter Quantitative

Collaborative 
consumption McArthur 2014 Consumption Markets & 

Culture 9
Users of sharing platform 
Landshare (growers and 
land owners)

Owner / renter Qualitative

P2P carsharing Gossen 2013 Master Thesis 10 Users of P2P carsharing in 
Germany Owner / renter Qualitative

Carsharing Katzev 2003 Analyses of Social Issues 
and Public Policy 4 Carsharing members Renter Quantitative

P2P carsharing Lewis / Simmons 2012 Bachelor Thesis 9 Active and prospective 
users of P2P carsharing Owner / renter Qualitative

Collaborative 
consumption Sendler 2013 AV Akademinkerverlag 5 Consumers in Canada and 

Germany Owner / renter Quantitative
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Relevance of the article and the unit of observation is as well documented in figure 27. Additionally, 

it is shown whether the article has used a quantitative or qualitative approach and if the perspective 

is on the owner or renter side.  

The analysis of the motivational factors in accordance with the relevance of P2P carsharing 

revealed the following results as demonstrated in figure 28 separated into carsharing and 

collaborative consumption. P2P carsharing and B2C carsharing have been aggregated into one 

result, due to their strong relatedness. In both fields, carsharing and collaborative consumption, 

extrinsic motivational factors are more dominant. In the field of carsharing, the dominance is even 

higher with 76% of weighted motivational extrinsic factors compared to 65% in collaborative 

consumption. Figure 29 illustrates the assignment of attributes for motivational factors identified in 

literature to the related dimensions as outlined in chapter 3.1. In the following chapters, the results 

for both fields are presented, starting with collaborative consumption.  

 

Figure 28: Aggregated motivational factors identified in the literature review  

 

B2C-Carsharing P2P-Carsharing (owner + renter)

Motivatinal
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Möhlmann
(2015)

quantitative
Car2go
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(2013)
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Bardhi / 
Eckhardt

(2012)
qualitative
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Katzev
(2003)

quantitative

Ballús-Armet 
et al.

(2014)
qualitative

Gossen
(2013)
qualitative

Lewis / 
Simmons

(2013)
quantitative

Total

Extrinsic 753 (73%)

Economic benefits 24 27 80 12 90 50 27 310 (30%)

Utility 72 20 110 40 242 (24%)

Convenience 40 27 40 50 157 (15%)
Community 
belonging 24 0 20 44 (4%)

Reputation 0 0
Intrinsic 273 (27%)

Environmental 27 8 80 20 27 162 /16%)

Social 30 30 60 (6%)

Life Style 27 24 51 (5%)
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Extrinsic 546 (65%)
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Community belonging 45 0 28 10 83 (10%)
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C
ar

sh
ar

in
g

C
ol

la
bo

ra
tiv

e 
C

on
su

m
pt

io
n



114 

 

Figure 29: Assignment of identified motivational factors (attributes) to dimensions – Collaborative 

consumption and carsharing  

 

3.3.3.1 Aggregated results of motivational factors in collaborative 
consumption 
 

Intrinsic motivational factors 

In the field of collaborative consumption, intrinsic motivational factors were more dominant than 

in the field of carsharing with 35% of weighted strength value. Hamari et al., for example, observed 

that intrinsic motivational factors were a strong antecedent of attitude, but for continuous use, 

extrinsic motivational factors were more reliable predictors.614 The most relevant intrinsic 

motivational factors were environmental factors as in the field of carsharing.615 For example, 

Tussyadiah revealed that sustainability was among the top three motivational factors for 

accommodation sharing, as users stated they want to reduce the negative environmental impact of 

                                                   
614 Cf. Hamari et al. (2015), p. 9 
615 Cf. Hamari et al. (2015), p. 9; McArthur (2014), p. 253.; Tussyadiah (2015), p. 11; Störby / Strömbladh (2015), p. 48; 
Van De Glind (2013), p. 3 ff. 

Extrinsic motivational factors Number of 
matches

Economic benefits (=Dimensions) 13
Economic benefits (Attributes) 5
Cost savings 3
Financial savings 1
Save money 1
Access to free labour, know-how and time 1
Financial 1
Negative-reciprocity (exchange in one's 
self interest) 1

Utility 10
Utility 5
Expansion of mobility options 2
Needed vehicle 1
Making use of an underutilized asset 1
No need to own a car 1

Convenience 9
Familiarity 4
Service Quality 2
Practical 1
Convenience and availability 1
Convenience 1

Community belonging 6
Community 2
Community belonging 2
Making new connections 1
Social connection 1

Reputation 1
Reputation 1

Intrinsic motivational factors Number of 
matches

Environmental 11
Sustainability 2
Environmental 2
Environmental reasons 1
Environmental benefits 1
Environmental friendlyness 1
Health 1
Environmental factors 1
Politics 1
Resource sharing 1

Values / Attitude 4
Alignment with the personal identity and 
ideals 1

Self-Transcedence 1
Openess to change values 1
Self-direction, hedonism, stimulation and 
univeralism 1

Enjoyment 3
Enjoyment 2
Curiosity 1

Social 3
Personal interaction 1
Giving others access to a car 1
Social 1

Life Style 2
Lifestyle, experiment and try different cars 1
Adventure 1
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traveling.616 Enjoyment ranked second and was not as dominant as environmental factors, by 

far.617 Especially in the study of Hamari et al., this factor was relevant in building positive attitudes 

toward collaborative consumption. According to Hamari et al., some users engage in collaborative 

consumption only for the reason of enjoyment and community.618 Participating in collaborative 

consumption for social reasons was mentioned in two studies.619 In the study of Van De Glind, the 

social factor showed to be the most dominant intrinsic motivational factor next to environmental.620 

The factor lifestyle only appeared in one study and seems to be the least important motivational 

factor for collaborative consumption.621  

Extrinsic motivational factors 

According to the estimated strength value, extrinsic motivational factors were more dominant with 

65%. Like in the field of carsharing, economic benefits were by far the most dominant motivational 

factor for collaborative consumption. The factor was confirmed in all studies.622 Utility ranked 

second and was mentioned in three studies.623 Störby / Strömbladh identified practical factors as a 

conditional requirement for using collaborative consumption services. If those platforms are not 

practical, users do not experience them as relevant.624 Convenience was not as dominant as in 

the field of carsharing and was mentioned in two studies.625 The respondents in the study of Störby 

/ Strömbladh stated that convenience was a mandatory requirement of platforms. If a service is not 

convenient, they will stop using it.626 Unlike the minor importance of community belonging in the 

field of carsharing, the factor appeared to be relevant in three studies.627 For users participating in 

Landshare, community belonging appeared to be the most dominant factor.628 Reputation seems 

to be a minor motivational factor similar to the field of carsharing. It has been mentioned in two 

studies.629 Although, in the study of Van De Glind, receiving praise from other people appeared to 

be as dominant as economic benefits and utility.630  

 

  

                                                   
616 Cf. Tussyadiah (2015), p. 11 
617 Cf. Hamari et al. (2015), p. 9 ff.; Störby / Strömbladh (2015), p. 47 ff. 
618 Cf. Hamari et al. (2015), p. 9 
619 Cf. Störby / Strömbladh (2015), p. 46ff; Van De Glind (2013), p. 3 ff. 
620 Cf. Van De Glind (2013), p. 3 ff. 
621 Cf. McArthur (2014), p. 253 
622 Cf. Hamari et al. (2015), p. 9; McArthur (2014), p. 253; Tussyadiah (2015), p. 11; Störby / Strömbladh (2015), p. 46 
ff.; Van De Glind (2013), p. 3 ff.; Möhlmann (2015), p. 1 ff. 
623 Cf. Möhlmann (2015), p. 1 ff.; Van De Glind (2013), p. 3 ff. 
624 Cf. Störby / Strömbladh (2015), p. 50 
625 Cf. Möhlmann (2015), p. 1 ff.; Störby / Strömbladh (2015), p. 11 ff. 
626 Cf. Störby / Strömbladh (2015), p. 47 
627 Cf. McArthur (2014), p. 239 ff.; Tussyadiah (2015), p. 11 
628 Cf. McArthur (2014), p. 253 
629 Cf. Störby / Strömbladh (2015), p. 46 ff.; Van De Glind (2013), p. 3 ff. 
630 Cf. Van De Glind (2013), p. 49 
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3.3.3.2 Aggregated results of motivational factors in carsharing 
Intrinsic motivational factors 

In carsharing, intrinsic motivational factors only account for 27% of the motivational factors. 

Environmental motivational factors seem to be the most dominant intrinsic motivational factor. It 

is relevant in all studies about P2P carsharing and in 50% of the studies about B2C carsharing.631 

According to Schäfers, the environmental motivation is not the most dominant motivational factor 

for B2C carsharing, but users value the positive psychological consequence of taking care of the 

environment by using carsharing as a form of pro-environmental transportation mode.632 Using 

carsharing for social reasons has only been mentioned in the context of P2P carsharing and B2C 

carsharing. The overall importance is limited with 6% of weighted value.633 Using carsharing as an 

expression of lifestyle is a motivation for certain users, but only in the field of B2C carsharing. It 

appeared to be the least important factor.634 Ballús-Armet et al. have not explicitly tested this factor, 

so it remains an open question whether or not using P2P carsharing represents lifestyle.635 For 

Schäfers, lifestyle represents a self-expressive and symbolic motivation of the users that is 

manifested by a desire for community belonging among the users.636 Users interviewed by Bardhi 

/ Eckhardt emphasized the momentum of lifestyle according to the associated freedom of being 

flexible and having the possibility to try different car models.637  

Extrinsic motivational factors 

In carsharing, extrinsic motivational factors were by far more relevant than intrinsic motivational 

factors with 73% of weighted value. The most dominant extrinsic motivational factor is economic 

benefits. It has been mentioned in all seven studies, even though it has not been the most dominant 

factor in every study.638 For example, reducing expenses was among the most discussed 

motivational factors in the qualitative study conducted by Bardhi / Eckhardt about Zipcar users. 

Users seem to be highly driven by utilitarian motivation and do not seem to act in a pro-social 

manner.639 In Schäfers’ study, saving money with carsharing was associated with reasonable 

pricing and free parking as well as with the simple pricing schemes. The psychological 

consequence of being able to live without a car is highly valued by the interviewed users.640 In the 

study of Katzev, financial savings were the second most important motivational factor for 

carsharing. Users emphasized the benefits of saving the costs for owning a vehicle.641 In P2P 

carsharing, economic benefit was the number one motivational factor in all three studies. In the 

                                                   
631 Cf. Schäfers (2013), p. 75; Ballús-Armet et al. (2014), p. 34; Gossen (2013), p. 53; Katzev (2003), p. 71;  
Lewis / Simmons (2012), p. 55 
632 Cf. Schäfers (2013), p. 75 
633 Cf. Ballús-Armet et al. (2014), p. 34; Gossen (2013), p. 49 ff. 
634 Cf. Schäfers (2013), p. 69 ff.; Bardhi / Eckhardt (2012), p. 881 ff. 
635 Cf. Ballús-Armet et al. (2014), p. 27 ff. 
636 Cf. Schäfers (2013), p. 75 
637 Cf. Bardhi / Eckhardt (2012), p. 889 
638 Cf. Möhlmann (2015), p. 1 ff.; Schäfers (2013), p. 69 ff.; Bardhi / Eckhardt (2012), p. 881 ff.;  
Ballús-Armet et al. (2014), p. 27 ff.; Gossen (2013), p. 49 ff.; Katzev (2003), p. 71; Lewis / Simmons (2012), p. 54 ff. 
639 Cf. Bardhi / Eckhardt (2012), p. 885 ff. 
640 Cf. Schäfers (2013), p. 73 
641 Cf. Katzev (2003), p. 71 
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study of Ballús-Armet et al. monetary ranked second after convenience and availability for the 

renter.642 Utility ranked second in the aggregated view and has been mentioned in four studies, 

two about P2P carsharing.643 Utility was the most relevant factor in the study of Möhlmann about 

users of the B2C carsharing system Car2go. Also in the study of Ballús Armet et al. about P2P 

carsharing, the aggregated results of the dimensions showed that utility was mentioned as the most 

dominant factor analyzing the owner and the renter side. With focus on the renter, economic benefit 

was the most relevant factor for the car owner followed by “making use of an underutilized asset.”644 

In another study about B2C carsharing, utility was again the first-ranked motivational factor. People 

appreciated the benefits of using carsharing in case of a periodic need for a vehicle. Especially in 

the case of new circumstances in life like a new job or a car breakdown, people were attracted by 

the utility of carsharing and joined membership.645 Convenience ranked third and was identified as 

a relevant motivational factor in three studies about B2C carsharing and one study about P2P 

carsharing.646 In a quantitative analysis of Car2go users, convenience was more dominant than 

economic benefits.647 Next to cost savings, the convenience of accessing a car instead of owning 

it seems to be the most dominant motivational factors according to Bardhi / Eckhardt.648 According 

to Schäfers, the convenience factor is highly relevant for users due to the psychological 

consequence of saving time and making life easier.649 Community belonging was relevant in the 

study of Möhlmann in a quantitative analysis of Car2Go users as well as in the study of Gossen 

about P2P carsharing.650 Bardhi / Eckhardt for example, did not find a confirmation of brand 

community for users of the carsharing service Zipcar.651 According to the findings in the field of 

carsharing, reputation seems to have no relevance as a motivational factor.   

                                                   
642 Cf. Ballús-Armet et al. (2014), p. 27 ff.; Gossen (2013), p. 49 ff.; Lewis / Simmons (2012), p. 54 ff. 
643 Cf. Möhlmann (2015), p. 1 ff.; Ballús-Armet et al. (2014), p. 27 ff.; Gossen (2013), p. 53; Katzev (2003), p. 71 
644 The attributes “making use of an underutilized asset” (owner), “expand mobility options” (owner and renter), as well 
as “no need to own a car“ (renter) have been assigned to the dimension utility.  
Cf. Ballús-Armet et al. (2014), p. 34 
645 Cf. Katzev (2003), p. 71 
646 Cf. Möhlmann (2015), p. 1 ff.; Schäfers (2013), p. 69 ff.; Bardhi / Eckhardt (2012), p. 881 ff.; Ballús-Armet et al. 
(2014), p. 27 ff. 
647 Cf. Möhlmann (2015), p. 11 
648 Cf. Bardhi / Eckhardt (2012), p. 889 
649 Cf. Schäfers (2013), p. 73 
650 Cf. Möhlmann (2015), p. 7; Gossen (2013), p. 53 
651 Cf. Bardhi / Eckhardt (2012), p. 894 
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3.4 Barriers & operational success factors 
In this chapter, research question 2 is addressed by identifying barriers and operational success 

factors for P2P carsharing. The structure of this chapter follows the previous chapter 3.3 about 

motivational factors for P2P carsharing. First the aggregated results of barriers in the related fields 

as well as P2P carsharing are presented in chapter 3.4.1. Second, the aggregated results of 

operational success factors for the related fields and for P2P carsharing are outlined in chapter 

3.4.1.  

 

3.4.1 Aggregated results of barriers 
According to research question 2.2., the objective is to identify barriers for planned usage from the 

car owner side for P2P carsharing. Next to barriers from the user side, relevant barriers from the 

operator side will be presented as well, for a comprehensive understanding. The procedure for the 

identification of barriers for P2P carsharing is similar to that of the identification of motivational 

factors. First, barriers identified in related fields like collaborative consumption and carsharing are 

presented (chapter 3.4.1.1). Afterwards, the specific barriers identified for P2P carsharing are 

outlined (chapter 3.4.1.2). Due to the fact that the amount of quantified empirical data is limited, the 

methodology with the attribution of weighted strength values cannot be applied. Therefore, the 

process is shortened and focuses on the synthesis of the results by assigning attributes to 

consolidated dimensions. 

 

3.4.1.1 Barriers in the related fields of collaborative consumption and 
carsharing 
In this chapter, the aggregated findings on barriers for the related fields of collaborative 

consumption as well as carsharing are presented. As explained in chapter 3.3.1, the barriers 

mentioned in the literature have been coded and assigned to aggregated dimensions. Figure 30 

shows the output of this process. The dimensions and the most important findings are explained in 

the following.  
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Figure 30: Aggregated barriers in the field of collaborative consumption and carsharing  

Lack of trust 

Altogether, nine different attributes have been assigned to the dimension lack of trust with a total of 

18 matches. Trust seems to be mainly an issue in P2P sharing models, as the findings are either 

in collaborative consumption or P2P carsharing. In sharing models, there are a huge number of 

trust issues that bother the consumer. According to Tussydiah, trust can be separated into the 

interpersonal trust issues between the owner and renters, trust issues between the users and the 

company, and all trust issues in relation to the users and technology.652 Their empirical findings 

show that concerns especially about privacy and safety, as well as mistrust of the hosts were 

major issues for the consumers. Mistrust of the platform was not as significant as safety and privacy 

issues.653 Especially in the field of carsharing and ridesharing, building trust is a huge challenge for 

platforms.654 Lack of trust concerning privacy issues and mistrust among strangers is the most 

discussed barrier in collaborative consumption literature.655 Also Owyang states that lack of trust 
in quality and reliability of the service remains the major barrier for collaborative consumption. 

The P2P carsharing service FlightCar conducted an informal study investigating the acceptance for 

                                                   
652 Cf. Tussyadiah (2015), p. 5 
653 Cf. Tussyadiah (2015), p. 8 
654 Cf. Ballús-Armet et al. (2014), p. 28 
655 Cf. Tussyadiah (2015), p. 5 

Barriers from the user perspective                                           Number of matches à Collaborative 
Consumption Carsharing

Convenience and availability (6 matches) 5 1
Dealing with damage / checking the vehicle for damage 1

Disgust as others had contact with the car 1

Inconvenience of identifying the exact time and missing flexibility 1

Missing availablility of carsharing especially in less dense areas 1

Risk of late return of the vehicle 1

Technology efficacy 1

Lack of economic benefits (4 matches) 2 2
Lack of economic benefits 1

Lack of knowledge about the true expenses for the private vehicle 2

Search and coordination costs 1

Irrational decision making (3 matches) 3
"Over scared" - overestimating the occurence of low probability events (probability effect) 1

Charging a too high price (overvaluing the products people own – endowment effect) 1

Renter is sensitive for vehicle prices (underestimation of the value – endowment effect) 1

Non effective marketing (4 matches) 4
Awareness of carsharing 2

Being embarrassed 1

Missing visability of carsharing in public space 1

Personal attachment (2 matches) 2
Emotional connection with the own car (high status) 2

Lack of trust (9 matches) 1 8
Interpersonal trust between buyers and sellers 1

Lack of reputation and standard 1

Lack of trust 1

Mistrust between strangers 1

Negative reciprocity – users tend to behave opportunistic towards the company as well as 

towards other users
1

Privacy 1

Security 1

Trust relations between users and company (perceived uncertainity / regulatory issues) 1

Trust relations between users and technology (e.g. trust with the payment system) 1
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P2P Airport carsharing in San Francisco. The study revealed that 80% are not willing to use the 

service. Industry wide standards and reputation systems are lacking according to Owyang.656 In the 

field of P2P carsharing, trust issues have been identified by all studies under analysis. Details are 

presented in chapter 3.4.1.2.  

Hamari et al. emphasized the potential danger that some consumers might see collaborative 

consumption solely as a new form of consumerism and act opportunistically. This could be an 

especially dangerous development, if on the other side consumers act altruistically and are then 

exploited by the self-centric users.657 Potential free riding efforts of opportunistic users are also 

discussed by Möhlmann.658 There are similar cases to recycling or blood donation, documented in 

literature, where initially people were intrinsically motivated and switched to extrinsic motivation 

later on. This phenomenon is referred to as “crowding-out".659 Then users tend to behave 

opportunistically towards the company as well as towards other users.660 Consumers do not behave 

pro-socially and there is no feeling of perceived ownership as there is in altruistic sharing types.661  

Convenience and availability 

The second largest dimensions according to matching attributes were convenience and availability 

with a total of six matches. In the field of collaborative consumption, one study revealed that 

technology efficacy is a main barrier, as many people had problems to operate the system and 

experienced difficulties in searching for offers.662 In current carsharing schemes, damage is seen 

as a huge hassle by Le Vine et al. with regard to two points. First, customers are responsible for 

checking the car for damage prior to each trip in order to make a report to the provider, otherwise 

the customers have to take responsibility for the repair costs. Second, damages caused by the 

customer are billed immediately. An owner of a private vehicle has the advantage of free choice 

whether any minor damage will be repaired or not.663 Additionally Le Vine et al. mentioned the 

inconvenience to the user of carsharing systems in case of late vehicle return. Users have to 

indicate the return time in advance and pay a penalty in the case of late return. A private car that is 

not shared with anyone offers, of course, the advantage of being available nearly all the time for 

the owner.664 The inconvenience of defining the exact time of the rental and the missing flexibility 

in carsharing was identified as a barrier by Harms.665 The availability of carsharing is especially a 

problem in less dense areas as mentioned by Grieshammer et al. Additionally, the visibility of 

carsharing offers in the public space is generally very low.666 Several implications can be drawn out 

of these findings. Concerns about contamination were identified as a barrier for classic carsharing. 

                                                   
656 Cf. Owyang (2013), p. 8 
657 Cf. Hamari et al. (2015), p. 9 
658 Cf. Möhlmann (2015), p. 8 
659 Cf. Hamari et al. (2015), p. 10 
660 Cf. Bardhi / Eckhardt (2012), p. 894 
661 Cf. Bardhi / Eckhardt (2012), p. 895 
662 Cf. Tussyadiah (2015), p. 15 
663 Cf. Le Vine et al. (2014b), p. 6 
664 Cf. Le Vine et al. (2014b), p. 6 
665 Cf. Harms (2003), p. 69 ff. quoted by Gossen (2013), p. 42 
666 Cf. Grieshammer et al. (2010), p. 24 quoted by Gossen (2013), p. 42 



121 

Some users expressed disgust for the fact that people had physical contact with the car.667 In P2P 

carsharing, three out of four authors mentioned issues about convenience and availability as a 

major barrier as explained in chapter 3.4.1.2.  

Lack of economic benefits 

Tussyadiah revealed that a huge deterrent for collaborative consumption is the perceived lack of 

economic benefit, even though economic benefit is the most important motivational factor.668 Also 

Hamari et al. state that participating in collaborative consumption might not be economical in all 

cases, and even though it is economic in monetary terms, it could be uneconomic related to high 

costs that occur due to searching and coordination.669 Concerning carsharing, the lack of 

knowledge about the real costs of the car seem to be a factor contributing to this perception of 

missing economic benefits. People tend to overlook relevant factors like insurance, taxes and 

parking as well as depreciation. Only looking at costs for fuel, carsharing seems to be the more 

expensive alternative.670 Also in P2P carsharing, lack of economic benefits have been addressed 

in literature as explained in chapter 3.4.1.2.  

Non-effective marketing 

According to Scholl et al., many existing P2P platforms seem to follow no explicit community 
orientation and focus on the role of an intermediary of the transactions.671 Bardhi / Eckhardt 

revealed that some people feel embarrassed when using carsharing especially caused by 

ineffective marketing strategies like huge logos on the vehicles (e.g. the carsharing company 

Zipcar). According to the interpretation of Bardhi / Eckhardt, ownership is still the normative mode 

even though access is gaining acceptance.672 Also the low degree of awareness of carsharing is 

still a huge barrier. In Germany, even the concept of traditional carsharing is not known within large 

parts of the population. So it can be expected that there is a very low awareness level of P2P 

carsharing.673 This is confirmed by findings of two studies as explained chapter 3.4.1.2.  

Fear of liability 

In P2P carsharing, a high fear of liability has been observed on the car owner side as illustrated 

chapter 3.4.1.2.  

Irrational decision-making 

Not only rational considerations are involved in decision-making. In understanding the barriers for 

carsharing, it is helpful to understand why people make irrational decisions in some cases. Liu et 

al. showed that the Prospect Theory can help to explain irrational decision-making in product-

service systems (PSS) over the certainty, probability and reflection effects.674 Especially in the case 

                                                   
667 Cf. Bardhi / Eckhardt (2012), p. 888 
668 Cf. Tussyadiah (2015), p. 5 
669 Cf. Hamari et al. (2015), p. 9 
670 Cf. Witzke (2016), p. 14 
671 Cf. Scholl et al. (2015), p. 43 
672 Cf. Bardhi / Eckhardt (2012), p. 893 
673 Cf. Witzke (2016), p. 14; Loose (2010), p. 112 
674 Cf. Liu et al. (2014), p. 355 
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of upcoming P2P carsharing, the endowment effect that proposes that people underestimate 
products that are owned by others and overvalue products that they own could have a negative 

influence on the motivation of people using P2P carsharing. On the car owner’s side, the 

endowment effect could lead to an unreasonably high price that the owner will charge for his car. 

The Probability Effect indicates that the owner is possibly “over-scared” by the risk of a car 
accident, even though the probability is very low.675 According to the pseudo-certainity effect, 

people seem to have a tendency to take uncertain outcomes as certain. As a measure, Liu et al. 

propose well-designed insurance offers to overcome those effects. Especially zero-liability offers 

seem to be an appropriate answer.676  

Personal attachment to one's own car 

In two articles about carsharing and one article about P2P carsharing, the personal attachment to 

the car was mentioned as a barrier. In the past 65 years, the automotive industry has invested huge 

amounts of capital into building an image of the car as a status symbol. Also in Eastern European 

countries, the car has continuously become an expression of prosperity over the past 20 years. 

Even though the personal attachment is changing expressed by the trend towards using instead of 

owning, in many segments the personal car remains a symbol of freedom challenging the 

development of carsharing.677 

Barriers for P2P carsharing operators 

Barriers for the business model of collaborative consumption are not only rooted on the consumer 

side, but also in regards to the longevity of the business model. Next, the regulatory issues, 

especially the opposition of existing businesses, seem to challenge this emerging field.678 New legal 

issues are in particular challenging the field of collaborative consumption. It remains an open 

question whether the platforms are responsible for the content the users are trading. Peer-to-peer 

sharing sites like Pirate Bay are prominent examples of this question.679 Those questions impose 

pressure on regulatory bodies to respond to those new legal requirements.680  

 

3.4.1.2 Barriers for P2P carsharing 
In the previous chapter, the aggregated results of barriers in related fields were presented. In this 

chapter, the concrete findings for P2P carsharing will be presented, separated into barriers for the 

vehicle owner (chapter 3.4.1.2.1), the vehicle renter or both user groups (chapter 3.4.1.2.2) as well 

as barriers for operators in general (chapter 3.4.1.2.3). 

                                                   
675 Cf. Liu et al. (2014), p. 354 
676 Cf. Liu et al. (2014), p. 352 ff. 
677 Cf. Witzke (2016), p. 14; Loose (2010), p. 112 ff.; Gossen (2013), p. 43 
678 Cf. Owyang (2013), p. 9 
679 Cf. Hamari et al. (2015), p. 10 
680 Cf. Owyang (2013), p. 9 
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By interviewing experts in the field of P2P carsharing in the US, Shaheen et al. revealed findings 

about the current obstacles as illustrated in figure 31.681 In the following chapters, those obstacles 

are further explained and supplemented by the other findings.  

  

Figure 31: Obstacles for P2P carsharing682 
 

3.4.1.2.1 Vehicle owner 
According to the vehicle owner, the most important factors identified within the aggregated literature 

review are illustrated in figure 32.  

 

Figure 32: Aggregated view on barriers from the perspective of the vehicle owner  

                                                   
681 Cf. Shaheen et al. (2012), p. 76 
682 Shaheen et al. (2012), p. 76 

Barriers from the user perspective                              Number of matches à Owner
Convenience and availability 3

Aversion for personal interaction 1
Convenience and availability 1
Lack of standardisation throughout the P2P economy 1

Fear of liability 3
Concern about financial and legal protection in case of an accident of the renter 1
Fear of renting an unreliable personal vehicle to others 1
Liability issues 1

Lack of economic benefits 2
Lag period between putting the vehicle online and the first booking 1
Too few reservations because there are too many vehicles on the platform 1

Personal attachment 1
Emotional connection own car (high status) 1

Lack of trust 6
Dissatisfaction - dirty vehicles after return 1
Dissatisfaction - no refilled gas tank 1
Dissatisfaction - vehicle left in the wrong place 1
Lack of trust 2
Untrustworthy behavior of users 1

Fear of technology 1
Concerns of car owners to install an aftermarket solution in their cars 1
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Lack of trust was mentioned by three authors. As shown in figure 33, the second largest concerns 

of vehicle owners for placing their car into P2P are trust issues stated by around 50% of the 

respondents in San Francisco and Oakland. Lack of trust was especially high with regard to 

personal belongings.683 Gossen stated that the untrustworthy behavior of renters is a deterrent for 

the vehicle owners.684 Lewis / Simmons identified a series of incidents that led to dissatisfaction 

with the behavior of renters. Owners were dissatisfied if the vehicle was left in the wrong place or 

if it has been returned in a dirty condition or with an empty tank.685 Also the fear of misuse and lack 

of trust was a common response of prospective vehicle owners.686 

In the study of Ballús-Armet et al., convenience and availability were identified as a huge concern 

stated by 17% of the respondents in San Francisco and 27% of the respondents in Oakland.687 

Additionally, some people disliked the potential personal interaction with renters.688 Lack of 

standardization across the P2P industry is another critical point mentioned by the vehicle owners.689 

Only 10% of the interviewed vehicle owners named personal interaction as a motivational factor. 

This fact would indicate that the platform should provide the possibility of personal interaction, but 

only with a minimum obligatory level. This rather low need for personal interaction combined with 

the high demand for convenience and availability would indicate that solutions for automated key 

exchange would be preferred by both the renter and the owner. On the other side, trust issues are 

some of the main barriers on the vehicle provider side and should be appropriately addressed by 

the platform.690  

Similar to the field of B2C carsharing, personal attachment to the car is also a huge barrier for 

P2P carsharing.691 According to Gossen, the strong emotional attachment to one’s own car can be 

still seen as a major barrier. Even though young people tend to differ in their attitudes toward the 

automobile, the period during which the car is seen as a major status symbol is not over and 

emotional attachment lingers.692 In the year 2010, 30% of the interviewed people in Germany stated 

that they want to own a car and carsharing is not an alternative.693 On the other hand, Gossen 

observed that car owners who participate in P2P carsharing have a very utility-oriented and 

pragmatic attitude towards their car. Having no emotional attachment to the car could be a 

prerequisite for participation in P2P carsharing.694 The trend to a more pragmatic attitude towards 

the car is supported by the increasing costs of automobility according to Hunsicker et al.695 In this 

                                                   
683 Cf. Ballús-Armet et al. (2014), p. 34 ff. 
684 Cf. Gossen (2013), p. 51 
685 Cf. Lewis / Simmons (2012), p. 55 ff. 
686 Cf. Lewis / Simmons (2012), p. XII 
687 Cf. Ballús-Armet et al. (2014), p. 34 
688 Cf. Ballús-Armet et al. (2014), p. 34 
689 Cf. Ballús-Armet et al. (2014), p. 35 
690 Cf. Ballús-Armet et al. (2014), p. 34 
691 Cf. Witzke (2016), p. 14; Loose (2010), p. 112 ff.; Gossen (2013), p. 43 
692 Cf. Gossen (2013), p. 42 
693 Cf. Puls Marktforschung (2011), quoted by Gossen (2013), p. 42 
694 Cf. Gossen (2013), p. 42 
695 Cf. Hunsicker et al. (2008), quoted by Gossen (2013), p. 58 
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context, an interesting finding of Salesforce revealed that the willingness to share decreases with 

higher valued goods.696 

Fear of liability included doubts over the reliability of the vehicle that is rented to others.697 Those 

concerns towards liability issues and financial risks in case a renter has an accident was observed 

by Lewis / Simmons.698  

Fear of technology appears to be relevant in terms of carsharing telematics solutions. Advanced 

P2P carsharing systems offer carsharing telematics solutions to be installed in the owner’s vehicle 

to allow keyless access for the vehicle renter. A certain number of car owners have doubts about 

installing an aftermarket solution into their car due to concerns about vehicle resale value and 

warranty issues.699 

The findings concerning lack of economic benefits are controversial. Shaheen et al. state that 

there is a risk that when there are too many vehicles on the platform, there could be lack of demand. 

Additionally, there might be a lag period before owners make money. Companies have to put 

adequate incentives in place to provide financial benefits for the owners.700 In comparison to the 

fields of carsharing, collaborative consumption and the renter side of P2P carsharing, lack of 

economic benefits was not observed in the study of Lewis / Simmons. Fully 30% of the owners 

reported a surprisingly high demand for their vehicle. This shows a positive indication that P2P 

carsharing might be financially attractive to owners, at least in terms of utilization.701  

In San Francisco, 14% of the vehicle-owners also stated that there are other reasons that lead to 

negative perceptions towards P2P, like disinterest in resource sharing as well as lack of 

standardization of the P2P industry.702  

 

Figure 33: Negative perceptions towards P2P carsharing as vehicle provider703  

  

                                                   
696 Cf. Salesforce.com (2011), quoted by Gossen (2013), p. 59 
697 Cf. Ballús-Armet et al. (2014), p. 35 
698 Cf. Lewis / Simmons (2012), p. XII 
699 Cf. Shaheen et al. (2012), p. 78 
700 Cf. Shaheen et al. (2012), p. 78 
701 Cf. Lewis / Simmons (2012), p. 53 
702 Cf. Ballús-Armet et al. (2014), p. 34 ff. 
703 Ballús-Armet et al. (2014), p. 34 
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3.4.1.2.2 Vehicle renters or both 
Concerning the vehicle renter, it can be assumed that the barriers are quite similar to those in 

traditional B2C carsharing. So the findings identified in aggregated results of barriers according to 

carsharing can be assumed to be valid for P2P carsharing as well. Even though the barriers from 

the renter side are not explicitly included in the research question, the results will be presented for 

a comprehensive understanding.  

In figure 34, the aggregated findings on barriers for P2P carsharing from the renter side are 

presented. The results include also findings that address the renter as well as the owner side. 

 

Figure 34: Aggregated view on barriers from the perspective of the vehicle renter and renter / 

owner side  

Convenience and availability: Complaints about the cleanliness of the vehicles was mentioned 

in two studies.704 Lewis / Simmons observed that both sides, vehicle owners as well as vehicle 

renters, were concerned about the cleanliness of the vehicles.705 Convenience and availability in 

general, as well as personal interaction was mentioned by around 10% of the interviewed people 

in the study of Ballús-Armet et al.706 In particular, the availability of vehicles is seen as a major 

barrier for P2P carsharing.707 Half of the experts interviewed by Shaheen expressed concerns about 

adequate vehicle supply to match demand. Compared to traditional carsharing, the availability of 

the vehicles is limited to the times the vehicle owner provides access. Especially in times of high 

demand, availability might be limited. Additionally, availability in emergency situations in which 

                                                   
704 Cf. Ballús-Armet et al. (2014), p. 34; Lewis / Simmons (2012), p. 56 
705 Cf. Lewis / Simmons (2012), p. 56 
706 Cf. Ballús-Armet et al. (2014), p. 34 
707 Cf. Ballús-Armet et al. (2014), p. 28; Shaheen et al. (2012), p. 78 

Barriers from the user perspective                              Number of matches à Owner & 
renter Renter Total

Convenience and availability 7 3 10
Availability of vehicles 1 1
Cleanliness 1 1 2
Convenience and availability 1 1
Missing availablility of carsharing especially in less dense areas 1 1
No spontaneous use and higher need for planning 1 1
Personal interaction 1 1
Satisfaction with current mode of transport 1 1
Short term availability especially in case of emergency 1 1
Unsatisfying user experience 1 1

Fear of liability 1 1
Liability issues 1 1

Lack of economic benefits 1 1
Lack of economic benefits 1 1

Lack of trust 3 5 8
Fear of personal vehicle sharing 1 1
Insurance coverage 1 1
Prefer a big company over P2P 1 1
Resource sharing 1 1
Vehicle reliability 1 2 3
Critical mass of users 1 1
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the car owner needs the vehicle are another burden.708 The findings of Gossen revealed that users 

were complaining that spontaneous use is not possible and carsharing requires planning.709 The 

study of Lewis / Simmons revealed that certain users were satisfied with their current mode of 
transport. Additionally, the availability in less dense areas is limited.710 The unsatisfying user 
experience as a whole was mentioned by 10% of the experts interviewed by Shaheen et al.711 

Fear of liability: As for the vehicle owners, liability is a major concern (35% of the respondents in 

San Francisco / 27% in Oakland) as illustrated in figure 36.712 

Lack of economic benefits: For some vehicle renters (6%), the monetary aspect was a relevant 

barrier for P2P carsharing.713 Findings of Shaheen et al. identified the balance between revenue 

and pricing as one of the top three barriers for P2P carsharing. Over 30% of the interviewed industry 

experts mentioned it.714 

Lack of trust: Figure 35 illustrates trust issues in the field of P2P carsharing that were mentioned 

by experts in the US in a study by Shaheen et al. Those issues are further outlined in the following 

chapter.715 In traditional carsharing, high standards according to safety and quality are maintained 

by regular maintenance of the vehicles. In P2P carsharing, the provider is dependent on the 

reliability of the vehicle owners.716 Assuring vehicle reliability remains a challenge for providers of 

P2P carsharing.717 Vehicle reliability is the second largest concern of the vehicle renter in the 

study of Ballús-Armet et al. and weighs much higher than for the vehicle provider (35% San 

Francisco / 23% in Oakland).718 Also in the study of Lewis / Simmons, a certain number of vehicle 

renters complained that the rented vehicles were not properly maintained by the vehicle owner.719 

The preference of a big company over a P2P appeared to be a negative perception that was 

quite dominant for the respondents in San Francisco (31%).720 Reaching a critical mass was 

another factor mentioned by the experts interviewed in the study of Shaheen et al. that appeared 

to be relevant in generating trust.721 

Fear of personal vehicle sharing was the second major barrier identified by Shaheen et al. for 

P2P carsharing as illustrated in figure 31.722 Fear of resource sharing of the vehicle renter has also 

been observed by Ballús-Armet et al.723 

                                                   
708 Cf. Shaheen et al. (2012), p. 78 
709 Cf. Gossen (2013), p. 43 
710 Cf. Lewis / Simmons (2012), p. 54 ff. 
711 Cf. Shaheen et al. (2012), p. 76 
712 Cf. Ballús-Armet et al. (2014), p. 35 
713 Cf. Ballús-Armet et al. (2014), p. 34 
714 Cf. Shaheen et al. (2012), p. 76 
715 Cf. Shaheen et al. (2012), p. 77 
716 Cf. Shaheen et al. (2012), p. 78 
717 Cf. Ballús-Armet et al. (2014), p. 28 
718 Cf. Ballús-Armet et al. (2014), p. 34 
719 Cf. Lewis / Simmons (2012), p. 56 
720 Cf. Ballús-Armet et al. (2014), p. 34 
721 Cf. Shaheen et al. (2012), p. 77 
722 Cf. Shaheen et al. (2012), p. 77 
723 Cf. Ballús-Armet et al. (2014), p. 28 
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Figure 35 Trust issues in P2P carsharing724 

 

Figure 36: Negative perceptions towards P2P carsharing as vehicle renter 725  

 

Ballús-Armet et al. state that there is lack of research on the subject of trust in P2P carsharing even 

though a study in 2010 showed that for half of the respondents, lack of trust was the reason for not 

participating the service.726 

 

3.4.1.2.3 Operator 
For a comprehensive understanding, findings according to the barriers from the perspective of the 

P2P carsharing provider are presented in the following as illustrated in figure 37.  

                                                   
724 Shaheen et al. (2012), p. 77 
725 Ballús-Armet et al. (2014), p. 34 
726 Cf. Ballús-Armet et al. (2014), p. 28 
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Figure 37: Aggregated view of barriers from the perspective of the P2P carsharing provider  

Insurance & public policy: Shaheen et al. interviewed experts in the field of P2P carsharing on 

existing barriers for the business model. The results show that insurance was the number one 

obstacle and nearly every expert agreed on that topic. Liability issues are still a critical point that is 

not always solvable with insurance policies. The regular insurance policy is usually not valid if the 

car is rented to another person and it could even result in a cancellation of the insurance policy. In 

the United States, different legal situations for insurance policies represent a challenge for the 

business model of P2P. In some states, personal vehicle sharing is categorized as non-commercial 

use limiting the liability of primary vehicle owners’ insurance policies and preventing a cancellation 

by the insurance company. Electronic records must be kept for every rental process.727 Existing 
regulation is a huge threat for collaborative consumption. Several companies like Airbnb have 

been in court and fighting regulatory issues. Also the P2P carsharing company Relay Rides 

(renamed Turo) had great difficulties in the state of New York for a violation of insurance laws.728 

Profitability: The main problems of the current insurance policy framework are the high costs 
that are currently involved in these insurance products due to a lack of aggregated operational 
data and experience to assess the involved risks.729 According to findings of Shaheen et al., 

insurance companies need operating data of 10.000 vehicle years for the determination of liability 

costs. Shaheen et al. recommend P2P platforms to aggregate operational data.730 

Even though P2P carsharing requires less capital investment than B2C carsharing, profitability is 

still a challenge. According to Shaheen et al., P2P carsharing has a lower return per transaction 
than B2C carsharing as the revenue is shared between the operator and the vehicle owner.731  

                                                   
727 Cf. Ballús-Armet et al. (2014), p. 28; Shaheen et al. (2012), p. 76 
728 Cf. Owyang (2013), p. 9 
729 Cf. Shaheen et al. (2012), p. 75 ff. 
730 Cf. Shaheen et al. (2012), p. 76 
731 Cf. Shaheen et al. (2012), p. 78 

Barriers from the provider perspective                           Number of matches à Provider

Non effective marketing 3

Awareness of carsharing 2

Social networking 1

Profitability 6

Balancing revenue and pricing 1

High insurance costs 2

High cost of in-vehicle technology 1

Lower return per transaction than B2C carsharing 1

Competitive pricing, especially where B2C carsharing is available 1

Insurance / public policy 6

Public policy 1

Different legal situations for insurance policies 2

Lack of operating data on P2P carsharing 2

Existing regulation 1
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The high costs for telematics (in-vehicle) technology represent a major barrier for the profitability 

of P2P carsharing and will be further discussed in chapter 3.5.1.732 In particular, the implementation 

costs according to hardware and software, including all security issues, are huge expenses 

especially in the start-up phase.733 

Ballús-Armet et al. state that another barrier for P2P carsharing is the balancing of revenue and 
pricing. There is a trade-off between the operator’s profit and the revenue for the vehicle owner. 

Companies have to find owners that are willing to rent out their vehicles for 60% - 65% of the 

revenue and other incentives.734 

Non-effective marketing: The findings of Ballús-Armet et al. reveal that marketing measures have 

not been effective so far and the awareness of P2P carsharing is quite low in the observed cities of 

San Francisco and Oakland.735 Although the awareness for P2P carsharing is low, respondents 

showed a high level of openness and stated that it “… sounded like a convenient and affordable 

innovative mobility approach.”736 Also the study of Lewis / Simmons showed that lack of service 

and therefore lack of awareness is the main barrier for prospective users.737 According to the 

findings of Shaheen et al., marketing is seen as a minor barrier by the experts. Current providers 

mainly invest in grassroot marketing campaigns and rely on word-of-mouth and online social 

networks. Several experts recommend intensifying social network campaigns.738 

 

3.4.2 Aggregated results of operational success factors  
In chapter 3.3, the motivational factors for P2P carsharing based on the literature review have been 

outlined. Barriers from the user and as well from the provider side have been illustrated in chapter 

3.4. To answer research question 2.2, this chapter aims to identify operational success factors 

based on the identified motivational factors and barriers. In the following, a similar approach of 

literature synthesis as outlined in chapter 3.3.1 has been conducted. Attributes have been identified 

and assigned to consolidated dimensions. Determining the strength of each attribute was not 

possible due to a lack of empirical data. Relevant success factors in the related fields of carsharing 

and collaborative consumption are demonstrated in chapter 3.4.2.1. Afterwards, the identified 

success factors in the field of P2P carsharing are outlined in chapter 3.4.2.2.  

 

                                                   
732 Cf. Shaheen et al. (2012), p. 78; Ballús-Armet et al. (2014), p. 28 
733 Cf. Shaheen et al. (2012), p. 78 
734 Cf. Ballús-Armet et al. (2014), p. 28; Shaheen et al. (2012), p. 78 
735 Even though 84% of the respondents knew about classic carsharing in San Francisco, only 47% were aware of P2P 
carsharing. In Oakland the awareness was lower with 62% being aware of classic carsharing and 26% of P2P carsharing. 
Ballús-Armet et al. point out an interesting finding that the awareness of carsharing was significantly lower for people who 
personally own a vehicle. For example, in Oakland, only 13% of the car-owners were aware of P2P carsharing. Out of 
this results, it can be assumed that awareness is one major barrier for P2P carsharing as the supply side of the vehicle 
owners is not aware of the phenomenon to a large degree. Cf. Ballús-Armet et al. (2014), p. 30 ff. 
736 Ballús-Armet et al. (2014), p. 35 
737 Cf. Lewis / Simmons (2012), p. XIII 
738 Cf. Shaheen et al. (2012), p. 75 ff. 
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3.4.2.1 Operational success factors in the related fields of 
collaborative consumption and carsharing 
In the following, the results concerning the success factors for the user perspective are introduced 

in chapter 3.4.2.1.1. Second, the success factors from the provider perspective are shown in 

chapter 3.4.2.1.2.  

 

3.4.2.1.1 User perspective 
In figure 38 operational success factors in the related fields of collaborative consumption and 

carsharing are illustrated. In the following chapters, those success factors are outlined.  

 

3.4.2.1.1.1 Motivational factor convenience 
Usability 

Improvements in software and business processes is a continuous challenge for P2P carsharing 

platforms. For example, the company Drivy is taking efforts to further automate the booking 
process over their app. Right now, a manual print out of the contract is required for each trip 

making the process inconvenient for the user. Additionally, Drivy is testing carsharing telematics 

solutions build into the vehicle for a keyless vehicle transfer.739 In the field of carsharing, Möhlmann 

states that familiarity has the potential to decrease transaction costs. So creating familiarity 

seems to be an important factor for increasing convenience for the user.740  

According to Chase, the success of a platform will depend on the product that is on offer, on the 

simplicity of use and on the ability of the platform to match the required skills and assets of the 
users.741 So the purpose of the platform is to provide simplification, standardization and easy 

participation. A well-designed platform is successful in making the entry barriers to peers as low as 

possible by minimizing the efforts and costs for participation. If people are interested in the 

kind of excess capacity that can be traded, the platform has the potential to grow very quickly.742 

One very impressive example how successful platforms based on those principles can get is the 

company Whatsapp.743 Sopjani studied the user needs and requirements for a service offering an 

electric carsharing system in Sweden. The most important user needs identified in the study mainly 

referred to convenience and service quality. In matters of convenience, users demanded a simple 

                                                   
739 Cf. Scholl et al. (2015), p. 29 
740 Cf. Möhlmann (2015), p. 8 
741 Cf. Chase (2015), p. 78 
742 The result is increased economies of scale as the costs of adding an additional peer are very low resulting in an very 
attractive business model as Chase highlights: "With a good idea, a great user experience, and a large market, platforms 
offer the biggest possible punch per invested dollar." Chase (2015), p. 46 
743 The service was launched in 2008 and sold to Facebook in 2014 for 19 billion dollars. At this time, the company had 
450 million users and processed more than 50 billion messages a day with a lean team of 32 engineers. Cf.  
Informationweek.com (2014) 
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and easy booking system and simple pricing schemes. Those findings are also confirmed by 

Voeth et al.744  

According to Tussyadiah, the use of Information Technology plays an important role establishing 

interpersonal trust in systems of collaborative consumption.745 

 

Figure 38: Operational success factors in the field of collaborative consumption and carsharing 

from the user perspective  

                                                   
744 Cf. Sopjani (2015), p. 8; Voeth et al. (2015), p. 485 
745 Cf. Tussyadiah (2015), p. 5 

Success factors from the user perspective (owner and renter) / nr. of matches à P2P-Carsharing

Motivational factor: convenience 9
Usability

Secure, simple and transparent processes for booking and payment 1
Use of information technology 1
Incentivize quick reservation request replies 1
Allow for instant reservation confirmation (pre-approval) 1
Make telematic solutions feature-full and ubiquitous 1

Service quality & security
Service quality in respect to maintenance and cleanliness of the vehicles 1

Pick-up / drop-off
Quick and easy pick-up / drop-off 1

Use of telematics solutions
Invest in telematic solutions for keyless access 2

Motivational factor: economic benefits 2
Attractive pricing 1
Implement variable pricing depending on vehicle type 1

Motivational factor: utility 2
Create multi-modal trip planning and selection app 1
Allow one-way travel trips 1

Building trust 22
User groups & interaction

Limit the user circle to certain environments like the university or workplace 1
Verification & certification

Screening of members for verification of age, criminal checks as well as driving 
record 1

Technology: verification by scanned driving license and personal profile 1
Screen the vehicles for maintenance issues, age, fuel efficiency, and model 
specifications 1

Certified vehicle ratings / signing an agreement with the renter 2
Online reputation and rating system

Incentivize completing feedback and provide reminders 1
Industry-wide reputation systems and data standards 1
Sensitively adressing privacy issues (especially when linking with Facebook) 1
Social media connect 1
Increase trust by installing an online reputation and rating system 2
Encourage users to develop an online reputation 1
Create itemized rating system by breaking it down into multiple categories 1
Use feedback systems to identify users who misused the service 1

Regulatory measures and governance
Develop vehicle tracking and measuring technology against misuse and abuse 1
Penalty fees for returing the vehicle in bad condition 1
Increase trust by implementing and communicating regulatory measures 1
Hotlines and advice for emergency situations, e.g. Trust and Safety Department 1
Create a pay charge system for borrowers based on driving behaviour or "pay per 
abuse“ scheme 1

Insurance
Provide insurance against liability issues 2

Motivational factor: community belonging 1
Support the online and offline experience (e.g. with meet-ups) 1
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Service quality & security 

According to the findings of Sopjani, service quality in respect to maintenance and cleanliness 
of the vehicles as well as service support is a major requirement of carsharing users.746 The 

findings of Möhlmann also reveal that service quality is an essential factor in the likelihood that 

users choose a sharing service like Car2go again. Therefore, platforms should make efforts to 
communicate the quality of the service.747 

Pick-up / drop-off 

According to Shaheen / Cohen, the convenience of free parking is a major success factor for 

carsharing services, especially on-street parking. Support in this matter by public policy can be an 

essential factor for the profitability of the business model.748 For traditional carsharing, Shaheen et 

al. identified six different parking policies as beneficial for carsharing. Those measures like 

provisions for on-street parking as well as the creation of parking zones for carsharing vehicles 

seem to be valid as well for P2P carsharing.749 

Fast access to the vehicles is demanded by the carsharing users according to Sopjani et al. 

Vehicles should be available on request.750 

 

3.4.2.1.1.2 Building trust 
Users of the B2C carsharing service Car2go stated that trust is the most essential factor for 

satisfaction with the service.751 Möhlmann emphasized that implementing and communicating 
effective trust measures is an important operational success factor.752 According to Möhlmann, 

there is a lack of quantitative research on trust factors in the context of determinants for 

collaborative consumption.753 An interesting finding has been revealed by Störby / Strömbladh In 

his study, the trust factor appeared to be more important to female users.754 

User groups and interaction 

According to Pick, people seem to have more trust towards other people if they are similar to 

themselves. Shared values and interests seem to increase the willingness to share.755 Therefore, 

different values of the users have been identified by Pick as a major barrier in P2P networks to 

create trust. A possible conclusion of this finding is that separate platforms should be built around 
people with the same intentions, as is the case for example with Airbnb and Couchsurfing.756 

McLaren / Agyeman emphasize that every sharing transaction is interpersonal, even commercial 

                                                   
746 Cf. Sopjani (2015), p. 46 
747 Cf. Möhlmann (2015), p. 8 
748 Cf. Shaheen / Cohen (2013), p. 13 
749 Cf. Shaheen et al. (2009), p. 16 ff. 
750 Cf. Sopjani (2015), p. 46 
751 Cf. Möhlmann (2015), p. 8 
752 Cf. Möhlmann (2015), p. 9 
753 Cf. Möhlmann (2015), p. 8 
754 Cf. Störby / Strömbladh (2015), p. 49 
755 Cf. Pick (2012), p. 68 ff. 
756 Cf. Pick (2012), p. 71 ff. 



134 

ones and each implies a chance for trust building. Not only operational mechanisms to create trust 

are required, but also the development of a deeper cultural and political understanding.757 

Verification and certification 

Compared to e-commerce, P2P platforms like carsharing include higher risks and therefore require 

more sophisticated trust systems. There is a call for more “…holistic, portable, cross-platform 

systems…” for collaborative consumption.758 Screening of members for driving record or criminal 

checks is an important procedure for verification of users. Verification tools include certificates like 

“VeriSign Trusted” that signal trustworthiness of the service. Additional tools to verify the identity of 

the users include email or phone verification.759 In creating the optimal trust systems in P2P 

networks, several challenges such as “…adequate handling of user data, transparency of the 

system, the use of algorithms and the trade-off between practicability and accuracy…“ have to be 

addressed.760 Companies like Peertrust, TrustCloud, WhyTrusted and Legit are engaged with the 

business model of reducing the risk in transactions between strangers and increasing the 

interpersonal and institutionalized trust in P2P platforms.761 So the cooperation with trust-
building companies is recommended. The platform Checkr even offers criminal checks of the 

users as well as a verification of the driving license.762 Platforms like Task Rabbit also provide 

background checks of the users by a multistep verification system.763 Right now, these offers are 

mainly suited for the market in the United States, as those checks are legally more restricted in 

Europe.764  

Online reputation and certification system  

Owyang sees a need for “industry-wide reputation systems and data standards” to further 

increase trust within the collaborative economy. According to him, trust is the currency in this 

industry and many start-up companies are introducing their own reputation systems leading to 

further segmentation of reputation systems.765 Platforms should collaborate in order to implement 

such standards to increase trust. Another possible approach is to implement a rating system that 
indicates the amount of fair sharing, for example, by showing the ratio of contributing versus 

receiving.766 Pick recommends implementing a connection with social media accounts. The 

login with the social media accounts of platforms like Facebook, Twitter and Google are becoming 

increasingly common, as illustrated in figure 38. The advantages are increased convenience by the 

possibility of a fast login with the current social media account, increased trust through a different 

                                                   
757 Cf. McLaren / Agyeman (2015), p. 320 ff. 
758 Pick (2012), p. 74 
759 Cf. Pick (2012), p. 54 
760 Pick (2012), p. 78 
761 Cf. Pick (2012), p. 74 
762 Cf. Checkr (2016), https://checkr.com 
763 Cf. Pick (2012), p. 54 
764 Cf. expert interview Pascal (2015) 
765 Cf. Owyang (2013), p. 9 
766 Cf. Hamari et al. (2015), p. 10 
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form of identity verification and reduced anonymity through shared content such as pictures, 

interests and friends.767 

The findings of Tussyadiah reveal that increasing trust in online platforms by forming an online 
reputation system and rating system as well as by regulatory measures is essential for 

customer acceptance.768 This need is also confirmed by Pick and Scholl.769 Pick analyzed the 

existing literature to trust systems for P2P networks and conducted a qualitative study on this topic. 

The empirical findings of Pick show that in systems of collaborative consumption, several trust 

systems have been developed over time based on identity and reputation systems. The instruments 

to create trust in P2P networks have been clustered into the following categories by Pick.770  

Comments & reviews: In addition to numerical ratings, comments and reviews are usually added 

in the user profiles, which is widely accepted among users.771  

Identity verification: As described at the beginning of the chapter, the verification and certification 

of users is an essential procedure for creating trust.  

Numerical ratings: The rating of users with whom a person was in contact is the most common 

tool. Usually the scale for rating consists of five stars, either in one or more categories, such as in 

the example of Airbnb in figure 39 with six different dimensions.772  

 

Figure 39: Multi-criteria rating system Airbnb (on top); social media connection (below)773 

Regulatory measures and governance 

Möhlmann and Tussyadiah emphasize the need for implementing as well as communicating 

regulatory measures as a trust-building measurement.774 Due to the potential danger of 

opportunistic behavior, institutional arrangements are required to undermine free-riding effects 

in order to create an environment in which all individuals are better off when collaborating.775 This 

topic was the focus of the work of Elinor Ostrom. In October 2009, she won the Nobel Price in 

Economic Sciences together with Oliver E. Williamson. Elinor Ostrom was honored for her book 

"Governing the Commons" from 1990 in which she developed a theory for the efficient management 

                                                   
767 Cf. Pick (2012), p. 53 
768 Cf. Tussyadiah (2015), p. 11 
769 Cf. Pick (2012), p. 54 ff.; Scholl (2015), p. 11 
770 Cf. Pick (2012), p. 53 
771 Cf. Pick (2012), p. 53 
772 Cf. Pick (2012), p. 53 
773 Cf. Pick (2012), p. 36; Airbnb (2016a), www.airbnb.com 
774 Cf. Tussyadiah (2015), p. 11; Möhlmann (2015), p. 9 
775 Cf. Möhlmann (2015), p. 8 
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of local property by common-based societies.776 Botsman / Rogers appreciate her work as it 

demonstrates that self-organized commons can work in capitalist systems if certain rules are 

applied.777  

In the sharing economy, the new resource for fulfilling our needs is the other person. Therefore, 

agreements and their underlying regulations are the basic foundation of the sharing economy. In 

practice, millions of agreements between individuals exist within the sharing economy that can take 

the form of email, verbal communication or written documents. The goal is to reduce risk and reach 

a high amount of certainty.778 Agreements are publicly enforceable even though they are privately 

created laws. In some cases, agreements are in legal gray areas.779 For that reason, next to legal 

contracts, social expectations like trust and caring are an important governing mechanism. In 

carsharing, borrow-lend agreements are the basic legal formality.780 Companies that implement 

these tools have to be very careful to show full transparency concerning the underlying 
principles and analytics of the trust and rating mechanisms.781 Additionally, the P2P platforms also 

offer customer support hotlines for advice and for emergency cases.782  

As conflict is an inevitable fact of human life, it will also appear within the sharing economy. One 

advice of Orsi is to make those expectations and values explicit in contractual agreements for 

leaving a window of negotiation and reducing the “me-against you” attitude.783 According to Orsi, 

the current legal framework is not providing the right foundation for the new challenges of a sharing 

economy for the reason that the laws have not been designed to govern relationships of a 

collaborative economy as they have been built to regulate competition.784  

 

3.4.2.1.1.3 Motivational factor enjoyment 
As Hamari et al. identified enjoyment as an important intrinsic motivational factor, platforms should 

make efforts to ensure that users experience the service pleasurable.785 Furthermore, 

gamification elements could be used to increase the general user experience by creating a playful 

atmosphere. According to Hamari et al., positive effects could be possible for platforms that are 

focused on the hedonic elements and are not based on the utilitarian services like the company 

Sharetribe. Still, certain questions remain unsolved and require additional research as proposed by 

                                                   
776 Cf. Nobelprice (2016), www.nobelprice.org / Ostrom (1990) 
777 Cf. Botsman / Rogers (2011), p. 82 ff.; Wall (2014), p. 143 
778 Cf. Orsi (2013), p. 95 ff. 
779 Cf. Orsi (2013), p. 97 
780 Cf. Orsi (2013), p. 99 ff. 
781 Cf. Pick (2012), p. 48 
782 Cf. Pick (2012), p. 54 
783 Conflicts occur because reality does not match expectations towards reliability and caring. The spirit of the cooperation 
should be at the center of the agreement, and not the highly detailed regulation of all procedures and possible events. 
Cf. Orsi (2013), p. 105 ff. 
784 Cf. Orsi (2013), p. 12 ff. 
785 Cf. Hamari et al. (2015), p. 11 
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Hamari et al. For example, results might be different if the gamification elements are installed from 

the launch of the service, and especially if they involve some hedonic elements.786 

 
3.4.2.1.1.4 Motivational factor community belonging 
Community-building seems to be essential due to increased familiarity and the self-regulating 

character of the punishment of misbehavior among the users creating high social costs for breaking 

trust.787 Community-building plays an important role in minimizing opportunistic behavior and the 

crowding-out effect that occurs when extrinsic factors become more dominant over time. Hamari et 

al. recommend investing in community-building by either emphasizing intrinsic motivational 
factors or by reducing the communication of extrinsic factors.788 This argument is also 

supported by the assumption of Schuitema / de Groot. They state that even though the motivational 

factors for collaborative consumption and especially carsharing are highly self-centered, it is 

possible that non-egoistic factors could be relevant as soon as the egoistic factors are satisfied.789 

According to Bardhi / Eckhardt, users of carsharing seem to be like-minded people and the habit of 

accessing a car instead of owning it has the potential to create a sign value. Efforts should be taken 

to promote the sign value of sharing in order to create a feeling of community belonging. 

Other brands like Volkswagen were successful in establishing a sign value for brands like the VW 

Beatle car that communicated values that attracted nonconformists. Still, this topic remains a 

challenge and should be subject of future research.790  

 

3.4.2.1.1.5 Motivational factor utility 
Sopjani recommended that the design of carsharing systems should implement features that are 
responsive to the user needs.791 In this context, several measures have been identified in 

literature that have potential to increase utility for the user.  

Steininger / Bachner recommend focusing on the commuter use case due to the high 

environmental effects and the high utility for the users especially in combination with parking 

incentives.792 According to P2P carsharing, the commuter use case has not been analyzed so far. 

                                                   
786 Hamari et al. conducted a study to analyze the impact of gamification on the increase in customer engagement. 
Gamification elements were implemented in a real-life environment by introducing badges to 3.234 selected members of 
the sharing platform Sharetribe. According to Hamari, gamification usually works well in settings where enjoyment through 
games is generated by the free will for the users. When it is obvious that gamification is utilized to promote certain 
activities, users might have negative attitudes towards gamification. Cf. Hamari et al. (2013), p. 236 ff. 
787 Cf. Pick (2012), p. 66 ff., Möhlmann (2015), p. 9 
788 Cf. Hamari et al. (2015), p. 10 
789 Cf. Schuitema / de Groot (2015) quoted by Möhlmann (2015), p. 9 
790 Zipcar, for example, had difficulties establishing a community based on green-minded values. Bardhi / Eckhardt state 
that the reasons might be inherent in the different perceptions of owning a car versus accessing a car. Cf. Bardhi / 
Eckhardt (2012), p. 893 ff. 
791 Cf. Sopjani (2015), p. 44 ff. 
792 Steininger / Bacher analyzed the costs, market potential and environmental merits for a commuter e-carsharing in 
combination with railway services in Austria. Commuters were offered the opportunity to drive in the morning with an 
electric car from their house to the next train station and use the train to go to work. In the evening, they could take the 
car back to their house. The price model was based on a flat rate. During the day, the car was rented to so-called „day 
users“ to make the parking space available and generate extra revenue. Steininger / Bachner argued that there was high 
motivation among commuters to take part in the pilot project. The most important incentive for the users was the 
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There seems to be high potential as many people need to take their car to commute either to the 

train station or directly to work. During daytime, the car would be available for rental to other P2P 

users and would generate money to compensate for the operating costs of the car owners. 

In 2000, Salon et al. stated that the acceptance of new mobility offers depends on the successful 

establishment of partnerships between all new mobility businesses including carsharing 

organizations, bus and train operators and bicycle services. Those partnerships are the basis for 

intermodal mobility solutions with high utility for the user required to foster the creation of a large 

new mobility community.793 A similar approach is recommended by De Luca / Di Pace. It is 

recommended that carsharing programs should be designed as complementary to public 
transport to increase personal flexibility and utility.794 The same approach is recommended by 

Firnkorn / Müller. Carsharing systems should be integrated with public transport in order to fulfill the 

different transportation needs of the users. Only then is a reduction of private vehicles possible on 

a large scale.795 

 

3.4.2.1.2 Provider perspective 
Figure 40 illustrates operational success factors in the related fields of collaborative consumption 

and carsharing from the provider perspective. Those factors are explained in detail in the following.  

 

3.4.2.1.2.1 Communication 
In chapter 3.4.1, it has been shown that technology efficacy is a barrier to the acceptance of P2P 

carsharing. Therefore, clear instructions on the system’s use are recommended by Sopjani. 

Furthermore, effective communication of the service offerings, easy access of information 
and simple pricing schemes are major requirements for customer acceptance. Additionally, it is 

recommended that the customer is provided with motivational feedback.796 According to 

Tussyadiah, it is important to communicate the positive effects of collaborative consumption 

according to economic benefits and sustainability.797 It might be useful to follow the approach of 

Zipcar and further promote the access society as a whole and not only a particular sharing 

service like carsharing.798 

                                                   
guaranteed parking space at the railroad station, especially for a centrally located parking space. Cf. Steininger / Bacher 
(2014), p. 64 ff. 
793 Cf. Salon et al. (2000), p. 6 
794 Cf. De Luca / Di Pace (2015), p. 74 
795 Cf. Firnkorn / Müller (2011), p. 1527 
796 Cf. Sopjani (2015), p. 44 ff. 
797 Cf. Tussyadiah (2015), p. 11 
798 Cf. Bardhi / Eckhardt (2012), p. 890 



139 

 

Figure 40: Operational success factors in the field of collaborative consumption and carsharing 

from the provider perspective  

3.4.2.1.2.2 Insurance 
In addition to the trust-building measures discussed in chapter 3.4.2.1.1.2, appropriate insurance 
offers are other trust-building measures.799 Specific insurance issues for P2P carsharing will be 

discussed in detail in chapter 3.4.2.2.3.2.  

 

3.4.2.1.2.3 Partnerships 
According to Salon et al, it is essential for new mobility offers to establish partnerships with 
public transport organizations as well as other stakeholders including telecommunication 

                                                   
799 Cf. Scholl et al. (2015), p. 11 

Success factors from the provider perspective number of matches -> Carsharing Collaborative 
consumption

Communication (8 matches) 7 1
Clear instructions on the system use 1

Easy access of information 1

Instructions on guidance on system use 1

Motivational feedback 1

Simple pricing schemes 1

Effective communication of the benefits and quality of the service 1

Communicate the positive effects according to economic benefits and sustainability 1

Promote access society at whole (benchmark Zipcar) 1

Insurance (1 match) 1

Provide insurance against liability issues 1

Partnerships (7 matches) 7
Cooperations with rental companies and the automotive industry 1

Establish partnerships with a variety of stakeholders 2

Partnerships between new mobility businesses and public transport 2

Cooperations with public institutions for subsidies (e.g. from university) 2

Business strategy (6 matches) 4 2

Conventional business should rethink their strategies to stay competitive 1

Involve the customer in operational processes to save costs 2

Use the power of the peers to create exponential learning 1

Focus on areas with high population density to reach the critical mass of 
users 1

Focus on areas with good availability of public transport and low parking 
costs 1

Marketing and promotion (7 matches) 4 3
Emphazise customer benefits

New brand advertisment – highlight convenience and choice of using instead of owning 1

Effective communication of the quality of the service and benefits (e.g. 
sustainability and econmoic benefits) 1 1

Promote the feeling of perceived ownership 1

Increasing awareness

Creating trust through marketing and brand image 1

Emphasize the education of the market 1

Invest in marketing to increase customer acceptance 1
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companies, manufacturers, or bicycle retailers. A major transformation of the transportation system 

is only possible by offering intermodal mobility solutions.800 The same approach is recommended 

by Voeth et al. Additionally it is recommended that carsharing organizations cooperate with the 

rental industry as well as the automotive industry.801 A McKinsey report emphasized that 

partnerships within and across industries are required in the field of mobility to share the costs of 

new technology and to educate users on the advantages of the new business models.802 Another 

promising way to increase acceptance for carsharing systems is to engage in cooperation with 
public institutions for subsidies. A study of Zhou revealed that subsidies from universities for 

commuters in order to incentivize the usage of carsharing significantly increased the interest in 

carsharing. Fully 34% of the users joined because of the commuter benefits. Reduced carsharing 

benefits led to a significant decrease in usage of carsharing.803 

 

3.4.2.1.2.4 Marketing measures 
Emphasize customer benefits 

Using new forms of brand advertisement seems to be a success factor for carsharing 

companies. Botsman / Rogers argue that company brands like Zipcar are taking advantage of the 

same psychological and sociological principals that traditional brands used to capitalize. The focus 

on community and choice options seems to be promising.804 Additionally, the company Zipcar made 

efforts to promote the feeling of perceived ownership – for example, like offering the possibility 

to give the cars personal names over Facebook.805 Even though the findings of Bardhi / Eckhardt 

revealed that this strategy was not successful and users had no feeling of perceived ownership, it 

remains an important field of further practical and academic research.806 Tussyadiah as well as 

Möhlmann emphasize the need for the effective communication of the quality of the service 
and of the benefits.807  

Increasing awareness 

Tussydiah states that companies should engage in a comprehensive education of the market in 

order to increase the awareness for collaborative consumption.808 Voeth et al. also recommend 

investing in marketing to increase customer acceptance as well as trust of the users in sharing 

                                                   
800 Cf. Salon et al. (2000), p. 5 ff. 
801 Cf. Voeth et al. (2015), p. 485 
802 Cf. McKinsey (2016), p. 15 
803 Cf. Zhou (2014), p. 316; Zhou (2012), p. 591 
804 Provocative example billboards of Zipcar like “350 hours a year having sex. 420 for parking” demonstrate this 
development and highlight the advantages of convenience and choice. Zipcar advertisements also address the 
community aspect to make members feel connected to each other. Emphasizing the choice aspect seems to be a success 
factor in addressing consumer needs as the consumer culture seems to establish the desire for choice. Picking between 
different kinds of car models enriches the customer experience and fulfills the demand for choice by reducing the amount 
of waste at the same time. The following statement about Zipcar indicates the success of its campaigns: “Zipcar makes 
carsharing sexy not sorry." Botsman / Rogers (2011), p. 114 ff. 
805 Cf. Bardhi / Eckhardt (2012), p. 888 
806 Cf. Bardhi / Eckhardt (2012), p. 895 
807 Cf. Tussyadiah (2015), p. 11; Möhlmann (2015), p. 9 
808 Cf. Tussyadiah (2015), p. 11 
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systems.809 Pine / Gilmore even go one step further and state that companies have to find a new 

understanding of their deliveries and promote the experience of consuming a product.810 Pine 

/ Gilmore recommend that all kinds of companies think differently about their offerings. Car 

manufacturers should promote the experience of driving, and a furniture producer should focus on 

the sitting experience.811 In P2P carsharing, those insights would encourage people to think of the 

service offer as an experience of sharing for example.  

 

3.4.2.1.2.5 Business strategy 
The general recommendation for conventional businesses is to rethink their strategies in order to 

stay competitive, as collaborative consumption offers huge advantages according to sustainability 

and economic benefits.812 This is especially true in the field of mobility. McKinsey recommends that 

established players in the field of mobility prepare their organizations by fostering more internal 

collaboration and focus on the development of innovative software solutions.813 

One huge opportunity to reduce costs is to involve the customer in the operational processes, 

for example in the process of refueling, opening of the vehicle and the declaration of damages.814 

According to Chase, successful platforms in the field of collaborative consumption should focus on 

the possibility to create exponential learning by using the power of the peers.815 For this reason, 

platforms in the field of collaborative consumption seem to have the possibility to innovate at a 

much higher pace. Chase refers to a huge number of applications that have been written for the 

Iphone within a short time, and written by all different kinds of individuals or companies. By 2013, 

two million apps were available for the Apple Iphone within six years of its launch. Chase sees 

those six years as one of the most innovative in human history.816 The conclusion concerning the 

topic of P2P carsharing could be to also engage in more collaboration with the users to improve the 

service and reduce the barriers.  

                                                   
809 Cf. Voeth et al. (2015), p. 483 ff. 
810 "In the emerging Experience Economy, companies must realize that they make memories, not goods, and create the 
stage for generating greater economic value, not deliver services. ... Customers now want experiences, and they're willing 
to pay admission for them..." Pine / Gilmore (1999), p. 100 
811 Cf. Pine / Gilmore (1999), p. 16 
812 Cf. Tussyadiah (2015), p. 11 
813 Cf. McKinsey (2016), p. 15 
814 Cf. Bardhi / Eckhardt (2012), p. 885; Voeth et al. (2015), p. 475 
815 Cf. Chase refers to the company Duolingo as an example. Duolingo had around 50 million active users by end of 
2014. Chase states that the huge number of peers provides an opportunity for permanent experimentation on the optimal 
procedure to teach a language. This way, Duolingo has reduced the time of learning to thirty-four hours on average 
compared to the average learning time of a whole semester with a traditional school system. According to Chase, the 
reason for this acceleration is reasoned by the collaboration between the platform and the peers. Additionally, Duolingo 
also uses its peers and sophisticated algorithms to translate CNN content into French and Spanish at the same quality 
as professional translators at much lower costs. Cf. Chase (2015), p. 78 ff. 
816 Some companies even involve peers in major decisions about product design, functionality and marketing. The 
company Quirky, for example, receives on average 2.000 ideas per week from its members. One result of this approach 
is the Aros air conditioner, which allows customers to remotely change the room temperature of their house. A similar 
approach was conducted by NASA by posting challenges to InnoCentive and TopCoder that are directed to professionals. 
With prize money of 1,5 million dollars, NASA gained access to the world’s top technically talented people and led to a 
new way of thinking for NASA. Surprisingly, the best solutions came from people for whom the problem was outside their 
specialized knowledge domain. Cf. Chase (2015), p. 61 ff. 
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Costain et al. came to the conclusion that the success of carsharing programs depends on 

population density. Therefore, companies should consciously focus on areas with high 
population density as well as on areas with adequate access to public transport and low 
parking costs.817  
 

3.4.2.2 Operational success factors for P2P carsharing 
In the following, the operational success factors for P2P carsharing are outlined. First, the success 

factors from the perspective of the vehicle renter and the vehicle owner are explained in chapter 

3.4.2.2.1. Second, the research question 2.2. is addressed by showing the identified success 

factors for P2P carsharing from the car owner side in chapter 3.4.2.2.2. Finally, the operational 

success factors from the perspective of the provider are outlined in chapter 3.4.2.2.3.  
 

3.4.2.2.1 Vehicle renters or both 
In figure 41 success factors from the user side in terms of the vehicle renter as well as the vehicle 

owner are presented. Those factors are the result of a comprehensive aggregated literature review 

and are introduced in the following.  
 

3.4.2.2.1.1 Motivational factor convenience 
Usability: the current satisfaction with P2P carsharing systems in terms of usability seems to be 

already high as Lewis / Simmons state.818 Convenience of P2P carsharing seems to be a major 

factor of differentiation compared to a car rental company and should be further emphasized by the 

providers. The major task of P2P companies is to provide secure, simple and transparent 
processes for booking and payment. According to Lewis / Simmons companies should use 
information technology to improve usability. Especially carsharing telematics solutions should 

be created with well designed features and in an ubiquitous manner. Instant reservation (RTS - 

see chapter 3.2.3.3.2) would also be a useful feature that could increase usability due to reduced 

transaction costs as no conversation between renter and car owner is required. Of course, this 

feature requires a high amount of trust.819 

Service quality and security: on both sides, the renter as well as the car owner, service quality in 

respect of maintenance and cleanliness of the vehicles is a major demand.820 

Pick-up / drop-off: pick-up and drop-off should be easy and quick.821 

Use of carsharing telematics solutions: Lewis / Simmons encourage platforms to invest in 

carsharing telematics solutions for key less access of the vehicles.822 The Suisse P2P carsharing 

                                                   
817 Cf. Costain et al. (2012), p. 432 ff. 
818 17% of the current owners and 40% of the vehicle renters of P2P carsharing companies reported about the unexpected 
ease of use of the service. One vehicle renter stated that “…it’s about a billion times less complicated than in a rental car 
agency.” Lewis / Simmons (2015), p. 53 
819 Cf. Lewis / Simmons (2012), p. 62 ff. 
820 Cf. Lewis / Simmons (2012), p. 62 ff. 
821 Cf. Lewis / Simmons (2012), p. 62 ff. 
822 Cf. Lewis / Simmons (2012), p. 62 ff. 
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operator Sharoo already offers the hardware for keyless car exchange to its customers.823 Also 

other operators in Europe and the US have already implemented carsharing telematics solutions 

as shown in chapter 3.2.3.5.  

 

Figure 41: Operational success factors in the field of P2P carsharing from the user side – vehicle 

owner as well as vehicle renter 

                                                   
823 The so called “Sharoo Access Kit” can be installed into the car by a partner repair shop. The user circle and the times 
of availability can be defined by the car owner. Cf. Burki (2015), p. 49 

Success factors from the user perspective (owner and renter) / nr. of matches à P2P-Carsharing

Motivational factor: convenience 9
Usability

Secure, simple and transparent processes for booking and payment 1
Use of information technology 1
Incentivize quick reservation request replies 1
Allow for instant reservation confirmation (pre-approval) 1
Make telematic solutions feature-full and ubiquitous 1

Service quality & security
Service quality in respect to maintenance and cleanliness of the vehicles 1

Pick-up / drop-off
Quick and easy pick-up / drop-off 1

Use of telematics solutions
Invest in telematic solutions for keyless access 2

Motivational factor: economic benefits 2
Attractive pricing 1
Implement variable pricing depending on vehicle type 1

Motivational factor: utility 2
Create multi-modal trip planning and selection app 1
Allow one-way travel trips 1

Building trust 22
User groups & interaction

Limit the user circle to certain environments like the university or workplace 1
Verification & certification

Screening of members for verification of age, criminal checks as well as driving 
record 1

Technology: verification by scanned driving license and personal profile 1
Screen the vehicles for maintenance issues, age, fuel efficiency, and model 
specifications 1

Certified vehicle ratings / signing an agreement with the renter 2
Online reputation and rating system

Incentivize completing feedback and provide reminders 1
Industry-wide reputation systems and data standards 1
Sensitively adressing privacy issues (especially when linking with Facebook) 1
Social media connect 1
Increase trust by installing an online reputation and rating system 2
Encourage users to develop an online reputation 1
Create itemized rating system by breaking it down into multiple categories 1
Use feedback systems to identify users who misused the service 1

Regulatory measures and governance
Develop vehicle tracking and measuring technology against misuse and abuse 1
Penalty fees for returing the vehicle in bad condition 1
Increase trust by implementing and communicating regulatory measures 1
Hotlines and advice for emergency situations, e.g. Trust and Safety Department 1
Create a pay charge system for borrowers based on driving behaviour or "pay per 
abuse“ scheme 1

Insurance
Provide insurance against liability issues 2

Motivational factor: community belonging 1
Support the online and offline experience (e.g. with meet-ups) 1
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3.4.2.2.1.2 Motivational factor economic benefits 
According to Bürki, attractive pricing for the vehicle renter is essential for generating enough 

demand for the vehicles.824 The company Drivy for example, implemented a variable pricing 

depending on the vehicle type on a rental duration of four days and a mileage of 100 kilometers.825  

 

3.4.2.2.1.3 Building trust 
Among many different topics that represent legal challenges within the sharing economy, managing 

risk for the user is a huge topic for P2P carsharing. As outlined in chapter 3.4.1.2, there are 

numerous perceived barriers from the user side reducing the perceived trust. Agreements to clarify 

responsibilities and liabilities are required and arrangements for solving of disputes outside the 

court have to be implemented. Traditional insurance policies do not cover carsharing activities.826 

In the following, concrete measures to increase trust are presented as a result of the literature 

review.  
 

User groups and interaction 

Next to rating systems and integration with social networks, another promising approach seems to 

limit the user circle to certain environments like the university or workplace.827  

 
 

Verification and certification  

Shaheen et al. recommend platforms to engage in a screening of members by verification 
factors like age as well as driving record. A future task of platforms could be to include criminal 

checks into the verification process as some providers in the US already did. Additionally it seems 

worthwhile not only to verify the members, but also invest in a verification of vehicles for fuel 
efficiency, maintenance, age as well as model specifications.828 Lewis / Simmons even 

recommend to use certified vehicle ratings on the platform.829 Also Shaheen et al. recommend to 

encourage vehicle owners to sign agreements that the vehicle is adequately maintained for a 

reduction of liability and safety issues.830 At the Suisse company Sharoo, trust building activities 

involve a verification process including the scanned driving license as well as a personal profile 
of vehicle owners and renters with an implemented rating system.831 
 

  

                                                   
824 Cf. Bürki (2015), p. 50 
825 On average, the recommended price on the P2P carsharing platform Drivy is 30 Euros per day. In an inquiry for 
booking, the price is calculated based on the estimated driving distance and the rental duration by an integrated 
calculator. This way, the wear and tear is considered as well. At the end of the rental process, the company Drivy 
recommends to assess the total mileage and to correct the rental price. 30% of the rental fee is kept by Drivy as a service 
fee. Cf. Scholl (2015), p. 27 
826 Cf. Orsi (2013), p. 19 
827 Cf. Ballús-Armet et al. (2014), p. 28 
828 Cf. Shaheen et al. (2012), p. 77 
829 Cf. Lewis / Simmons (2012), p. 62 ff. 
830 Cf. Shaheen et al. (2012), p. 78 
831 Cf. Bürki (2015), p. 49 
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Online reputation and rating systems 

The most effective tool for building trust in P2P carsharing systems is probably an online 
reputation and rating system.832 According to Shaheen et al., social media services like LinkedIn, 

Facebook and Twitter provide an excellent opportunity to create trust in online environment. So 

building a connection to social media is an important marketing activity and measure to build 

trust.833 Lewis / Simmons recommend to provide incentives for users for giving user feedback 

and to send out reminders.834 Also Ballús-Armet et al. recommend platforms to motivate users to 
develop an online reputation. They emphasize the importance of being sensitive according to 
privacy issues, especially when connecting the service to Facebook.835 Rating systems should be 

designed with a higher granularity by creating itemized rating systems including multiple 
categories. Additionally, they recommend to implement industry wide reputation as well as 
rating systems.836 In case of misuse or damaged vehicles, feedback systems should be used to 

identify and “blacklist” users.837  
 

Regulatory measures and governance 

In order to increase trust, regulatory measures should be implemented and communicated.838 

To reduce the misuse and abuse of vehicles, Lewis / Simmons recommend to create a pricing 
system based on driving behavior or on a “pay-per abuse logic." This way the pricing is 

dependent on the amount of wear and tear of the vehicle.839 Also implementing a penalty system 

for returning the vehicle in an non favorable condition is possible. Another way to identify users that 

did not comply to the regulatory framework is to use vehicle tracking and measuring technology in 

the vehicles.840 Implementing hotlines and processes for advice in emergency situations is 

recommended by Ballús-Armet et al. Due to a major incident happening to an Airbnb host, the 

company issued an 1 Million dollar insurance policy and installed a Trust and Safety 
Department.841 At Airbnb, there are clear procedures in case of a dispute between the renter and 

the owner of the accommodation.842  
 

Insurance 

Next to online reputation and rating systems, offering adequate insurance coverage is an important 

trust building measure.843  

 

                                                   
832 Cf. Shaheen et al. (2012), p. 79; Bürki (2015), p. 49 ff. 
833 Cf. Shaheen et al. (2012), p. 72 
834 Cf. Lewis / Simmons (2012), p. 62 ff. 
835 Cf. Ballús-Armet et al. (2014), p. 35 
836 Cf. Lewis / Simmons (2012), p. 62 ff. 
837 Cf. Shaheen et al. (2012), p. 77 
838 Cf. Lewis / Simmons (2012), p. 62 ff. 
839 Cf. Lewis / Simmons (2012), p. 84; Lewis / Simmons (2012), p. 62 ff. 
840 Cf. Lewis / Simmons (2012), p. 62 ff. 
841 Cf. Ballús-Armet et al. (2014), p. 28 
842 In case both parties are not able to find a solution, the mediation-center of Airbnb comes into place. Within 72 hours, 
the mediation-center decides on a solution that is binding for both parties. Cf. Airbnb (2016b), www.airbnb.com 
843 Cf. Shaheen et al. (2012), p. 79; Lewis / Simmons (2012), p. 62 
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3.4.2.2.1.4 Motivational factor community belonging 
According to Bürki, the connection of the online and offline world is seen as a major success 
factor for P2P carsharing. Community building is essential to overcome the dominant barriers of 

lack of familiarity with the sharing concept and the general fear towards sharing among the users.844 

For this reason, the carsharing company Sharoo established a “Meet-up” between members of the 

community.845 
 

3.4.2.2.1.5 Motivational factor utility 
In order to increase the utility of P2P carsharing, Lewis / Simmons recommend to link the service 

with multimodal mobility offers for planning and selection of other transport modes within the 

same app. Another feature that would increase utility, would be to allow one way travel, at least 

to popular destinations. This measure of course means high operational efforts as the return trips 

have to be outsourced.846  
 

3.4.2.2.2 Owner 
The results of Lewis / Simmons show that the general satisfaction of the renters in P2P carsharing 

appeared to be higher than that of the owners.847 The challenge of reaching the car owner is also 

confirmed by a study of Ballús-Armet et al.848 In figure 42, the results of the aggregated literature 

review concerning the success factors in terms of the vehicle owner are illustrated. Those findings 

are further explained in the following.  

 

Figure 42: Operational success factors in the field of P2P carsharing from the owner perspective  

                                                   
844 Cf. Shaheen et al. (2012), p. 72; Bürki (2015), p. 52 
845 Cf. Bürki (2015), p. 52 
846 Cf. Lewis / Simmons (2012), p. 62 ff. 
847 Cf. Lewis / Simmons (2012), p. 56 
848 Cf. Ballús-Armet et al. (2014), p. 31 

Success factors from the owner perspective                  number of matches à P2P-Carsharing

Motivational factor: convenience 2
Service quality & security

Sign maintenance agreements with owners and inspect regularly 1
Provision of alternative vehicles in case of possible emergencies of the owner 1

Motivational factor: economic benefits 7
Create high demand for the vehicle for a high utilization rate 3
Lobbying for tax incentive program 1
Reduction of setup times for the booking process 1
Encourage car owners to market their vehicles among friends and families 1
Provide high financial incentives for the vehicle owner 1

Building trust 4
User groups & interaction

Face to face governance 1
Verification & certification

Provide optional vehicle certifications to vehicle owners 1
Regulatory measures and governance

Implementation of measures to protect the owner from misuse and abuse of their 
car 1

Owner should be able to select renters 1
Total 13
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3.4.2.2.2.1 Motivational factor economic benefits 
As shown in chapter 3.3.3, economic benefits seem to be a major motivational factor in P2P 

carsharing. High financial incentives are required to motivate the owner to rent out his vehicle. 

So at least 60% to 65% of the revenue has to go to the vehicle owner. In order to keep the owner 

satisfied, the platform should make efforts to create a high demand for a high utilization rate of 
the vehicles. On the other side, the vehicle renters need sufficient access to vehicles to have the 

convenience of availability. But too many vehicles could even mean that the vehicles do not have 

enough demand and revenue is low for the owners. So the right balance has to be found.849 

Hampshire / Gaites analytically assessed optimal financial balance of supply and demand for P2P 

carsharing in the US. Their findings show that a ratio of 10:1 according to users-to-vehicle would 

be an adequate number for market viability.850 Because of the high investment costs, in B2C 

carsharing this number would be around 25:1.851 Of course, lobbying for a tax incentive program 

would be beneficial as well to increase the economic benefits for the car owners.852 

Hampshire / Gaites conducted an in-depth analysis of the economic benefits for P2P carsharing 

users respectively for renters as well as owners. In order to evaluate the opportunity costs for 

participating in P2P carsharing, Hampshire / Gaites recommend to take personal income as well 

as search time into account. Figure 43 shows a matrix including those 2 variables.853 According to 

Hampshire / Gaites, the strategic recommendation is to reduce setup times for the booking 
process for car owners as much as possible to provide a high net economic benefit for owners and 

reach also population groups with a high annual income.854 

 

Figure 43: Net economic benefit (loss) at levels of income for setup times855 

 
3.4.2.2.2.2 Building trust 
User groups and interaction: Even though the trend is towards carsharing telematics solutions 

with keyless exchange, face-to-face exchange remains a strong trust building activity. When the 

P2P carsharing platform Relay Rides decided to switch from keyless onboard telematics to face-

                                                   
849 Cf. Shaheen et al. (2012), p. 78; Lewis / Simmons (2012), p. 53 ff. 
850 Cf. Hampshire / Gaites (2011), p. 122 
851 Cf. Hampshire / Gaites (2011), p. 119 
852 Cf. Lewis / Simmons (2012), p. 62 
853 Based on the made assumptions, a P2P carsharing user with a small Sedan with an annual income of US$ 50.000 
investing 0,5 hours of setup time, receives a net benefit of US$ 2.395. If setup times and annual income further increase, 
a net loss is the result. 
854 Cf. Hampshire / Gaites (2011), p. 123 
855 Assumptions: rental price of US$ 5,5 plus US$ 0,35 per mile; transaction fee of 30% charged by the provider; assumed 
use of 5.928 miles and 1.099 hours per year. Cf. Hampshire (2011), p. 123 
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to-face exchange of keys for financial reasons, there were indicators for added trust visible. People 

cared more about the cars, less damages were reported and higher satisfaction was achieved on 

both sides. The conclusion is that human interaction still remains an important factor in building 

trust.856 

Verification and certification: Lewis / Simmons recommend to provide optional vehicle 

certifications for owners as a measurement to increase trust and lower the liability issues. Such a 

certification communicated over the platform could be an appropriate tool to differentiate from other 

users and increase utilization rate and thus individual revenue.857 

Regulatory measures and governance: As shown in chapter 3.4.1.2.1, fear of sharing in terms 

of untrustworthy behavior of the renters is a major barrier for vehicle owners. Therefore, Lewis / 

Simmons advise platforms to implement measures to protect from misuse and abuse of the 

vehicles.858 As recommended by Shaheen et al., one measure could be to allow owners to select 

renters.859 
 

3.4.2.2.2.3 Motivational factor convenience 
Service quality & security 

Missing convenience and availability has been identified as a major barrier as shown in chapter 

3.4.1.2.1. Shaheen et al. advice operators to plan to respond to possible emergencies of the vehicle 

owner were a car is urgently needed with the provision of alternative vehicles.860 Service quality 

is also required in terms of maintenance of the vehicles. Shaheen et al. recommend platforms to 

regularly inspect the owner’s vehicles and to sign agreements with the owners that the vehicles are 

properly maintained.861  
 

3.4.2.2.3 Provider perspective 
In figure 44, the results from the aggregated literature review concerning success factors in the field 

of P2P carsharing from the provider perspective are illustrated. Those factors are explained in detail 

in the following.  
 

3.4.2.2.3.1 Communication 
Lewis / Simmons recommend several communication activities to P2P carsharing platforms. First 

of all, “expectation awareness information” should be communicated. Users should be informed 

about what they can expect from the service and what the processes and benefits are. As users 

complain about lack of in-car information materials, platforms should take action and provide 

either digital information via smartphone or in-car applications, or use physical information material 

                                                   
856 Cf. McLaren / Agyeman (2015), p. 277 
857 Cf. Lewis / Simmons (2012), p. 62 ff. 
858 Cf. Lewis / Simmons (2012), p. 62 ff. 
859 Cf. Shaheen et al. (2012), p. 77 
860 Cf. Shaheen et al. (2012), p. 78 
861 Cf. Shaheen et al. (2012), p. 78 
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in the cars.862 Lewis / Simmons learned from vehicle-owners that the platforms should engage in 
communication activities towards vehicle renters to adopt to the code of conducts.863 

 

Figure 44: Operational success factors in the field of P2P carsharing from the provider 

perspective  

 

3.4.2.2.3.2 Insurance 
The importance of insurance for P2P carsharing becomes obvious when looking at the shareholder 

structure of the Suisse P2P carsharing company Sharoo. The Suisse insurance company Mobiliar 

is holding a stake in Sharoo.864 In chapter 3.4.1.1 it has been shown that lack of trust is a major 

concern of people towards collaborative consumption and carsharing. Therefore, the 

implementation of appropriate insurance offers is seen as a major success factor of P2P 

carsharing.865 According to Shaheen et al., the availability of insurance offers increased in recent 

                                                   
862 Cf. Lewis / Simmons (2012), p. 62 ff. 
863 Cf. Lewis / Simmons (2012), p. 55 
864 Cf. Bürki (2015), p. 5 
865 Cf. Ballús-Armet et al. (2014), p. 28; Shaheen et al. (2012), p. 76 

Success factors from the provider perspective                number of matches à P2P carsharing

Communication 3
Expectation awareness information 1
In-car information materials 1
Engagement in communication activities towards vehicle renters to adapt to the 
code of conduct 1

Insurance 7
Comprehensive insurance and policy framework 2
Improvements in risk assessment by collecting operational data 1
Insurance policies with high coverage 1
Using technology to improve insurance offers 1
Insurance policies to overcome the endowment and probabilty effect (e.g. zero 
liability insurance for a rented car) 1

Create inter-platform insurance protection fidelity 1
Partnerships 6

Cooperations with rental companies and the automotive industry 1
Lobbying for clearer legislation 1
Create platform association, e.g. for insurance protection 1
Pass legislation to permit shared vehicle use 1
Implement universial transportation payment system 1
Lobbying of privileges through legislation and city planning like privileged parking or 
driving 1

Business strategy 4
Focus on areas with high population density to reach the critical mass of users 1
Focus on areas with good availability of public transport and low parking costs 1
Focus on areas with low population density for less competition 1
Focus on neighborhood environments and enough supply for walkable distances 1

Marketing and promotion 10
Increasing awareness

Increase awareness by promoting discounts or special offers to first-time members 2
PR-news regarding cooperations 1
Increase awareness by media coverage 1
Increase awareness by establishing a brand value 1
Use of online media (banner advertisment, social media, Google Adwords) 1
Target status and identity attitude 1

Customer segmentation & geographic targeting
Attract users that have no emotional attachment with the car 1
Focus on two person households 1
Use of analytical approaches for the right geographic targeting 1
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years while costs decreased.866 Still, there are some states in the United states that do not allow a 

secondary insurance policy for P2P carsharing increasing the risk for the vehicle owners.867 

Insurances are especially important to overcome the endowment effect and probability effects 
as illustrated in chapter 3.4.1.1. Insurance policies therefore play an important role to transfer 

uncertainty and risk to a third party in order to increase trust. For this reason, the P2P carsharing 

company Relay Rides (now Turo) implemented an insurance policy with a high coverage of US$ 

1 million.868 Traditionally, automotive insurance policies were either designed for the private or the 

commercial use case. Umbrella coverage insurance policies have been developed for the use case 

of P2P carsharing were cars have a high utilization rate by different kind of users. According to the 

findings of Shaheen et al., insurance costs amount for about 20% to 25% of the operating costs of 

P2P providers representing probably the highest marginal costs. So improvements in risk 
assessment is the future challenge in order to reduce this critical cost factor. The best method to 

accomplish this goal, is to collect operational data for a better assessment of the involved risk. 

Using technology to improve insurance offers as well as vehicle security might be beneficial in 

this matter.869 Lewis / Simmons recommend to implement inter-platform insurance policies that 

provide coverage across different providers.870  
 

3.4.2.2.3.3 Partnerships 
A promising way to increase the user benefits and profitability seem to be partnerships. The P2P 

carsharing company Getaround made a cooperation with the automotive company Audi in San 

Francisco. Cars are offered to customers to a discounted price including the guarantee to earn a 

minimum of US$ 6.000 by renting the car on Getaround for a period of 12 month.871 Lewis / 

Simmons emphasize the need for close cooperation between automotive companies, hard and 

software providers as well as municipalities for the development of innovative product-service 

systems in the field of P2P carsharing.872 

As a supporting measure, companies should cooperate with public institutions and engage in the 
lobbying of clearer legislation in this matter as still many legal questions remain open like liability 

issues above the limits of the policy as well as in regards of maintenance costs.873 In case the legal 

situation is a barrier for P2P carsharing in a certain country, lobbying for permission of P2P 
carsharing is the first step operators should engage in. A different form of lobbying could be to 

encourage public policy makers or city planners to pass driving privileges through legislation or 

other incentives like privileged parking for P2P carsharing. Also financial incentives like 
subsidies or taxes are expected to have a strong impact on customer acceptance. Another useful 

                                                   
866 Cf. Shaheen et al. (2012), p. 76 
867 Cf. Ballús-Armet et al. (2014), p. 28 
868 Cf. Liu et al. (2014), p. 335 
869 Cf. Shaheen et al. (2012), p. 76 
870 Cf. Lewis / Simmons (2012), p. 62 ff. 
871 Cf. Techcrunch (2015b), www.techcrunch.com 
872 Cf. Lewis / Simmons (2012), p. 72 
873 Cf. Ballús-Armet et al. (2014), p. 35 
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activity in terms of partnerships that would increase customer convenience and utility, is to 

cooperate in order to implement an industry wide payment system for transportation. Also a 

P2P platform association for example to offer industry-wide insurance policies could be beneficial 

for the further growth of P2P carsharing.874 
 

3.4.2.2.3.4 Business strategy 

Focusing on high population density is seen as an important success factor for carsharing, 

especially as high density is linked to availability of public transport as well as neighborhood 

walkability.875  

Hampshire et al. identified several success factors according to local circumstances. Availability 
and costs of parking as well as access to public transport are important factors.876 Shaheen et 

al. support the argument that high density is a success factor in carsharing, especially in traditional 

carsharing. On the other side, it is recommended also to focus on areas with low population 
density for the reason of reduced competition and fewer alternative transportation modes.877 

Targeting neighborhood environments seems to be a successful approach as P2P carsharing 

is mainly taking place in neighborhoods. Enough supply for walkable distances should be 

provided.878 

Benjaafar et al. set up an mathematical model in order to assess effects of car ownership prices on 

the supply and demand side of P2P markets.879 According to the insights, markets were the costs 
for car ownership are high would attract more people on the supply and on the demand side. This 

findings could have implications on the policy making and strategic decisions of providers.880  
 

3.4.2.2.3.5 Marketing and promotion 
Customer segmentation: According to Lewis / Simmons, right now carsharing attracts people with 

similar demographic structures. The other users seem to be cautious and wait until the industry 

progresses with the business model.881 Gossen observed that carsharing is especially interesting 

for people who have a pragmatic attitude with their car. So according to this finding, it could be 

promising to identify and target users that have no emotional attachment with their car.882 

Household composition seems to have an effect as well as it has been revealed by research that 

64% of carsharing users live at least in a two persons household. 74% of the respondents had no 

                                                   
874 Cf. Lewis / Simmons (2012), p. 62 ff. 
875 Hampshire / Gaites (2011), p.119 ff. 
876 Cf. Hampshire / Gaites (2011), p. 120 
877 Cf. Shaheen et al. (2012), p. 80 
878 Cf. Shaheen et al. (2012), p. 75 
879 The results show from a theoretical perspective that a high ownership price of a car leads to a higher number of total 
cars on the platform. Putting the car on a platform becomes more attractive for owners increasing the supply side. The 
increased supply attracts more people to use the service. Cf. Benjaafar (2015), p. 90 
880 Cf. Benjaafar et al. (2015), p. 90 
881 Cf. Lewis / Simmons (2012), p. 69 
882 Cf. Gossen (2013), p. 42 
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car at all thus being only relevant for the user side of P2P carsharing.883 According to these findings, 

an appropriate strategy seems to be to target especially two person households due to the 
higher potential.  

Another useful approach could be to use analytical approaches for the right geographic 
targeting. Hampshire / Gaites assume that at least ten members per car are required to produce 

the required amount of demand. This number should be used to assess the viability of certain 

markets and areas. In figure 45, the required penetration rates are listed to achieve a certain 

amount of members per car sharing vehicle.884 Hampshire / Gaites provide a framework for 

assessing the required penetration rates for P2P carsharing in order to generate a service 

availability comparable with traditional carsharing. In figure 126 in the appendix (chapter 6.1.6), the 

results on the example of Pittsburgh are illustrated. In this example, penetration rates between 

0,06% and 25% are required depending on the city area.885 

 

Figure 45: Penetration rates required to achieve members per vehicle886 

Increasing awareness: One promising way to increase the awareness and market growth of P2P 

carsharing is to promote discounts or special offers to potential members. For example, the Swiss 

carsharing company Sharoo offered its first-time members the carsharing telematics solution 

(“Sharoo Access Kit”) for free.887 Due to the newness of the business model, efforts have to be 

taken to increase awareness by communicating the benefits for both sides, renters and owners. 

Especially at the early startup phase of a P2P carsharing platform, it is important to provide enough 

supply and demand in the particular local region that both sides have successful experiences. An 

attractive pricing that is competitive to market prices seems to be essential.888 Media coverage as 
well as marketing have been named by experts in the US as possibilities to increase awareness 

as well as trust in P2P carsharing.889 Marketing efforts should be made to increase the popularity 

of sharing according to status and identity attitude. Being a member of P2P carsharing should 

represent a better lifestyle than owning.890  

                                                   
883 Cf. Hampshire / Gaites (2011), p. 120; Millard-Ball et al. (2005), p. 3-6 
884 Cf. Hampshire / Gaites (2011), p. 122 
885 Cf. Hampshire / Gaites (2011), p. 125 
886 Hampshire / Gaites (2011), p. 122 
887 Cf. Bürki (2015), p. 51 ff.; Ballús-Armet et al. (2014), p. 35 
888 Concrete marketing measures mentioned by Burki include online marketing (social media, banner, Facebook), PR-
news, newsletter to cooperations as well as Google Adwords. Cf. Burki (2015), p. 51 ff. 
889 Cf. Shaheen et al. (2012), p. 77 
890 Cf. Lewis / Simmons (2012), p. 62 ff. 
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3.5 Future business models in the field of P2P carsharing 
The digital revolution seems to have triggered the biggest change in the automotive industry since 

the introduction of the first automobile 120 years ago. The self-driving car as well as the connected 

vehicle will have tremendous impacts on the mobility sector.891 According to McKinsey, the 

emerging trends like the electrification of vehicles, autonomous driving, shared mobility and 

connectivity of cars could increase the revenue of the automotive industry by 30% (US$ 1,5 

trillion).892 

New disruptive players like Google, Apple and Tesla are entering the market with the goal to 

fundamentally change the way people use individual transportation. Mobility and communication, 

as well as entertainment, are becoming integrated into one customer experience.893 

In this new eco-system, sharing concepts, especially P2P carsharing, might play a relevant role. In 

the following, the two major developments of the connected car and the autonomous vehicle are 

introduced and implications for the future perspective of P2P carsharing are drawn.  

 

3.5.1 Connected car 
The trend towards connected car implies huge opportunities for the business model of P2P 

carsharing. In the following, the term connected car is explained and different technological 

solutions are introduced (chapter 3.5.1.1). Current issues in customer acceptance are introduced 

(chapter 3.5.1.2) and market forecasts are presented (chapter 3.5.1.3). Finally, possible business 

models and the implications for P2P carsharing are discussed (3.5.1.4).  

 

3.5.1.1 Definition and technological aspects 
“The connected car has the potential of making lives more convenient, journeys greener and roads 

safer.”894 In the context of this work, the connected car has the potential to make P2P carsharing 

services more convenient in many aspects as illustrated in chapter 3.4.2.2.  

Definition 

Research on the topic of connected car and connected services in the automotive context is rare.895 

For the purpose of the research question, the following basic definition of connected cars appeared 

to be most suited. “The connected car provides the possibility of internet-based data transfer 

between the car and its surroundings. The internet connection is provided either through a built-in 

communication module or other devices, such as smartphones.”896 For the use case of P2P 

carsharing, an integrated carsharing telematics solution is necessary to provide required functions 

                                                   
891 Cf. Kienbaum (2016), p. 6 
892 Cf. McKinsey (2016), p. 4 
893 Cf. McKinsey (2016), p. 6 
894 Everis (2015), p. 5 
895 Cf. Hiraoka (2009), p. 39 
896 Everis (2015), p. 5 
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such as the transmission of the location (over GPS) and the ability to remotely open the door by 

smart phone. For that reason, the above definition needs so be extended by the required hardware 

module. “The hardware usually consists of head unit, display, human machine interface (HMI) and 

in some cases also a telematics control unit (TCU).”897  

An alternative definition has been provided by Minelli et al. for the related term of connected vehicle 

technology (CVT). CVT “…enables vehicles to send and receive information in practically real-time. 

This information is transferred between vehicles and infrastructure, creating a communication 

network with the technology split into two realms, V2V and V2I.”898 V2V stands for Vehicle-to-

Vehicle communication and enables the exchange of information between the cars. Vehicle-to-

Infrastructure communication (V2I) allows the exchange of information between cars and the 

surrounding infrastructure. V2V and V2I technologies are especially useful in optimizing traffic 

safety and traffic efficiency.899 For this work, the more appropriate definition of the term connected 

car from above will be used.  

As shown in figure 46, from the user perspective, connected car services can be clustered into 5 

categories.900 For P2P carsharing, the 5th category, convenience and interaction is most relevant. 

The other dimensions, traffic safety, connected infotainment, traffic and cost efficiency have only 

indirect relevance to the service offer of P2P carsharing.  

 

Figure 46: Categories of connected car services from the user perspective901 

 
Technological aspects of connected cars 

There are three different ways to bring connectivity into vehicles depending on whether the SIM-

card and communication module is built into the car or brought into the car by a smartphone 

connection. The different solutions could be implemented by automotive manufacturers at the same 

                                                   
897 Everis (2015), p. 5 
898 Minelli et al. (2015), p. 302 
899 Cf. Minelli et al. (2015), p. 301 ff. 
900 Cf. Everis (2015), p. 6 
901 Everis (2015), p. 6 
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time over different segments (premium models vs. low-cost models) as well as for different use 

cases (safety, infotainment).902 

Embedded solutions: a separate communication module and a sim card are installed in the car 

(built-in). No smartphone is required and high-reliable services like eCall are possible. 

Tethered solutions: the driver’s mobile phone is used as a modem to connect to the internet 

(brought-in by Bluetooth or Wifi). The advantage is the less costly hardware but the number of 

features is limited.  

Integrated solutions: apps are integrated into the car for safe and direct access (communication 

module is brought in).903  

The different solutions provide several advantages and disadvantages as shown in figure 47. From 

a technical and security standpoint, embedded solutions are generally preferred and seen as the 

basic requirement for fleet management solutions such as carsharing. There are huge advantages 

of embedded solutions, and many barriers. In particular, the high hardware costs of between € 50 

and € 200 are seen as a challenge for consumer acceptance (see also chapter 3.5.1.2). Additionally 

there are communication costs for the sim card as well as the data requirements.904 

As shown in figure 47, only embedded solutions have the opportunity to provide Fleet Management 

solutions like P2P carsharing.905 As stated at the beginning of this chapter, an embedded hardware 

module is required to allow remote services like locating and opening the car with the smart phone.  

 

Figure 47: Different connectivity solutions in vehicles906 

3.5.1.2 Consumer acceptance 
                                                   
902 Cf. Whitepaper SBD (2012), p. 4 
903 Cf. Whitepaper SBD (2012), p. 4; Everis (2015), p. 9 
904 Cf. Whitepaper SBD (2012), p. 2 
905 Cf. Whitepaper SBD (2012), p. 4 
906 Cf. Whitepaper SBD (2012), p. 4 
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Consumers are increasingly looking for connection within their cars.907 A global survey revealed 

that 43% of people would like to have connected car service in their next car. About 12% are already 

connected in their current vehicle.908 Another study in 2014 revealed slightly lower numbers.909 

Within the next 10 years, it is likely that every car will be connected by a cellular network.910 

The major barrier in reaching that forecast is the high price for embedded connectivity in the 

vehicles. Research revealed that consumers are not willing to pay for additional communication 

contract in addition to their existing mobile phone contract. Additionally, consumers tend to prefer 

their smartphone as a solution for in-car connectivity as they are strongly attached to their 

phones.911 Connected car services have great potential to increase convenience and traffic security. 

On the other side, those benefits might be challenged by new data security risks that will have 

influence on acceptance by the customers.912 Next to data security issues, many consumers don’t 

recognize the value proposition of those services.913 A study revealed that consumers trust the 

vehicle manufacturer and the dealer most in sharing their data.914 In the next chapter, market 

development scenarios are discussed.  
 

3.5.1.3 Market development 
Several developments could contribute to overcoming the acceptance barriers discussed in 

previous chapters, leading to a faster distribution of embedded in-car technology. The major driver 

would probably be services mandated by the government like the eCall or Stolen Vehicle 

Tracking.915 This would lead to an appreciable reduction in hardware costs. Second, new pricing 

models of the telecom industry for all sorts of connected devices a consumer owns are supposed 

to be introduced. Efforts are being made to progress from a device-centric billing model towards a 

consumer-centric billing model.916 Finally, a predictable trend towards apps being detached from 

the phone and hosted in the cloud could also increase the reasoning for embedded connectivity.917 

The barriers for embedded solutions as well as triggers to overcome those challenges are shown 

in figure 48. Right now, many premium as well as commercial OEMs offer integrated connection 

services. BMW, Mercedes Benz, Tesla, Opel/GM, Peugeot as well as Renault have already 

implemented embedded solutions.918 

                                                   
907 Cf. Capgemini (2014), p. 5 
908 Cf. Capgemini (2014), p. 34 
909 27% of the respondents want connected car services in their car and 8% already use them.  
Cf. Telefonica (2014), p. 11, https://iot.telefonica.com/ 
910 Cf. Whitepaper SBD (2012), p. 1 
911 The consumer preference is to view the apps of the mobile phone within the car infotainment, but not to download 
new apps in the car environment. Cf. Whitepaper SBD (2012), p. 1 ff. 
912 Cf. Festag et al. (2016), p. 107 
913 Cf. Capgemini (2014), p. 36 
914 Cf. Capgemini (2014), p. 37 
915 Even though governments in the EU, Brazil and Russia are pushing mandatory carsharing telematics solutions, there 
are major delays in the legislative process. 
916 In 2020, 50 billion connected devices are expected, leading to seven devices per person on average. Possible 
solutions to deal with the high amount of devices could include reprogrammable SIMs, split-billing SIMs (consumer and 
automotive industry are able to split the costs) as well as shared data plans 
917 The possible shift towards web-based apps based on the new standard of HTML 5 is widely discussed in the 
information technology industry. Cf. Whitepaper (2012), p. 6 ff. 
918 Cf. Everis (2015), p. 11 ff. 
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Figure 48: Barriers and triggers for higher growth of embedded carsharing telematics solutions919 

In figure 49, the current connection architectures of OEMs are presented.  

 

Figure 49: Connectivity architecture comparison920 

For 2016, there are around 20 million annual unit sales of embedded telematics forecasted. This 

number might increase to above 90 million unit sales per year in 2015.921 An even more optimistic 

projection has been done by Everis. Annually, close to 30 million units of connected car shipments 

are expected for 2016, rising to more than 50 million in 2018.922 The cumulative volumes of sold 

embedded carsharing telematics solutions between 2010 and 2025 could be up to 600 million units 

as illustrated in figure 50.923 The fitment rate of embedded telematics might be already above 90% 

and expected revenues from this technology could be over € 18 billion in 2025 as shown in figure 

                                                   
919 Whitepaper SBD (2012), p. 6 
920 Everis (2015), p. 13 
921 Cf. Whitepaper SBD (2012), p. 10 
922 Cf. Everis (2015), p. 5 
923 Cf. Whitepaper SBD (2012), p. 15 
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51.924 Another study forecasted that this number will be reached by 2020.925 Even though there is 

high consumer demand, vehicle ownership cycles are delaying the transformational process.926 

Those numbers provide huge opportunities for P2P carsharing services to increase customer 

convenience on a wide scale. The concrete opportunities are discussed in the next chapter.  

 

Figure 50: Global growth forecast for cumulative volume of embedded telematics by region927 

 

Figure 51: Global growth forecast for embedded telematics (2010-2015)928 

 

  

                                                   
924 Cf. Whitepaper SBD (2012), p. 13; Everis (2015), p. 5 
925 Cf. Telefonica (2014), p. 5, https://iot.telefonica.com/ 
926 Cf. Telefonica (2014), p. 12, https://iot.telefonica.com/ 
927 Whitepaper SBD (2012), p. 15 
928 Whitepaper SBD (2012), p. 13 
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3.5.1.4 Business models and implications for P2P carsharing 
The connectivity of vehicles will lead to a significant increase in the value creation. Until 2020, up 

to 30% of the value creation of a car will be derived from connectivity features as well as software.929  

Variety of connected car services 

Right now, consumers view connected car services mainly in terms of infotainment and services, 

even though there is a wide range of services.930 In figure 52 the variety of services that can be 

provided in the new connected car ecosystem is illustrated.931 In the long term, high growth is 

expected especially in the field of Fleet Management by services like carsharing.932 As shown in 

figure 125 in the appendix (chapter 6.1.5), those services including front-end as well as back-end 

applications are likely to be provided by third party companies.933  
 

 

Figure 52: Use cases and key drivers of the connected car ecosystem934 

  

                                                   
929 Cf. Kienbaum (2016), p. 7 
930 Cf. Telefonica (2014), p. 19, https://iot.telefonica.com/ 
931 Cf. Whitepaper SBD (2012), p. 21 
932 Cf. Whitepaper SBD (2012), p. 26 
933 Cf. Whitepaper SBD (2012), p. 27; Everis (2015), p. 25 
934 Whitepaper SBD (2012), p. 21 
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Role of OEMs in delivering connected car services 

Of course, OEMs play an important role in delivering connected car services. Customers tend to 

see OEMs as having the responsibility for connected services, in particular concerning safety and 

mechanical issues.935 As illustrated in figure 53, there are different strategic approaches of OEMs 

to develop those new connected services. A few companies like Audi, BMW, Mercedes, Tesla and 

Volkswagen are focusing on in-house development. BMW, Ford, Opel/GM, Peugeot and Toyota 

initiated an open development platform. Nissan and Renault engaged in strategic partnerships.936 

Everis recommends that OEMs incorporate resources of external companies due to the high 

complexity of the topic.937 

 

Figure 53: In-car application development strategy of OEMs938 

Connected car services will have an impact on the product life-cycle of vehicles. Compared to a 

laptop that has an average lifespan of 29 months, a car is on the road for 18 years on average. 

Therefore, the convenience and associated costs for software and hardware updates play an 

important role in customer satisfaction.939 Software updates are especially important for new 

mobility solutions like carsharing and are becoming more mainstream, with innovation cycles 

becoming shorter.940 

Even though OEMs will play an important role in delivering connected car services, there will be 

high demand for third party developments according to the context of the connected car – especially 

for the development and execution of carsharing concepts.941  
 

  

                                                   
935 Cf. Telefonica (2014), p. 26 https://iot.telefonica.com/ 
936 Cf. Everis (2015), p. 25 
937 Cf. Everis (2015), p. 25 
938 Everis (2015), p. 25 
939 Cf. Everis (2015), p. 27 
940 Cf. McKinsey (2016), p. 6 
941 Cf. Everis (2015), p. 22 
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Implications for the P2P carsharing business model  

Research question 3.1. addresses the question regarding what impact connected car services will 

have on the business model of P2P carsharing. In the following, the most relevant points are 

discussed.  

Keyless car exchange: the most obvious benefit of the connected car with embedded carsharing 

telematics solutions is the keyless exchange of the car and the possibility of remote access via cell 

phone.942 For both sides, the renter as well as the owner, huge gains in convenience can be 

expected as no personal meeting is required.943 Convenience services provided by vehicle manu-

factures like remote door-unlock, find my car as well as remote vehicle services are the technol-

ogical enabler of keyless car exchange.944 In chapters 3.2.3.3.3 and 3.2.3.5 the status of the imple-

mentation of carsharing telematics solution based on relevant companies in the field is presented.  

New pricing models: the connectivity of cars enables a series of new business models including 

carsharing. New pricing models like pay-per-mile or pay-per-minute seem to be beneficial also for 

P2P carsharing.945 In particular, an accurate system for billing the consumed fuel would add 

convenience and trust.946 

Other benefits features: the increased security through connected car services has potential to 

decrease damages leading to liability and operational costs. Additionally high fuel efficiency 

benefits are expected as transparency of fuel consumption about each trip is provided, helping to 

reduce the trip costs. An insurance revolution can also be expected as behavior-based offers are 

possible.947 Those features provide huge opportunities to optimize the P2P service offers and to 

increase trust for both the owner and the renter. 

Barriers: the above-mentioned barriers for connected car services in chapter 3.5.1.2 are of course 

also true for the use case of P2P carsharing. Concerns by P2P carsharing users concerning 

security have been explicitly stated. In addition, the high costs of carsharing telematics solutions 

are challenging consumer acceptance. Cost-benefit for the user seems to be a challenge.948 The 

company Turo (formerly Relay Rides) even canceled keyless exchange services after a while as 

the number of short term rentals was below expectations.949 In 2012, the price for standalone 

packages have been between US$ 500 and US$ 1.000.950 Additionally, there are still compatibility 

issues in certain vehicle types. Among the interviewed experts, there were controversial views 

about the pros and cons of in-vehicle technologies (see chapter 5.2.1.3.2). It can be assumed that 

the price for hardware is constantly decreasing.951   

                                                   
942 Cf. Le Vine et al. (2014b), p. 5 
943 Cf. Shaheen / Cohen (2013), p. 27 
944 Cf. Whitepaper SBD (2012), p. 24 
945 Cf. Kollaikal (2015), p. 15 
946 In the current system, the car usually has to be  returned completely refueled, which is impractical for short term rental. 
Cf. expert Interview Gutmann (2015) 
947 Cf. Capgemini (2014), p. 20 
948 Cf. Shaheen et al. (2012), p. 78; Ballús-Armet et al. (2014), p. 28; Lewis / Simmons (2012), p. 62 ff. 
949 Cf. Techcrunch (2013), www.techcrunch.com 
950 Cf. Shaheen et al. (2012), p. 78 
951 Cf. expert Interview Philipps (2015) 
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3.5.2 Autonomous driving 
After years of incremental technological developments, the breakthrough of autonomous driving 

seems to be imminent. Probably in the year 2020, autonomous vehicles will be available for market 

introduction.952 Huge impacts for the economy as well as for society can be expected.953 In the 

research agenda of autonomous vehicles, sharing mobility concepts have been identified as a 

relevant research gap in the field.954 In the following, the most relevant issues regarding 

autonomous vehicles are discussed, starting with a definition and introduction to the history, as well 

as technological issues (chapter 3.5.2.1). Relevant players of the industry and a market outlook are 

presented in chapter 3.5.2.2. Finally, consumer acceptance (chapter 3.5.2.4) as well as the 

implications for P2P carsharing are discussed (chapter 3.5.2.5). 

 

3.5.2.1 Definition and technological aspects 
Definition: Autonomous vehicles are able to “…navigate between two points safely without human 

intervention.”955 “Autonomous cars are also called driverless cars, self-driving cars, self-propelled 

cars and robotic cars,…”956 The technical aspects are addressed in the following definition: “The 

vehicle uses a combination of cameras, radar systems, sensors and global positioning system 

(GPS) receivers to determine its surroundings and uses artificial intelligence to determine the 

quickest and safest path to its destination.”957  

The National Highway Traffic Safety Administration (NHTSA) categorized the different levels of 

automation:  

Level 0 – “ No Automation”: all functions of the car are under control of the driver at all times. All 

technology that provides convenience but is not enabled to primary vehicle controls (steering, 

braking, accelerating) is also considered to be Level 0.958  

Level 1 – “Function-Specific Automation”: the driver has full authority over the car, but he is able 

to enable certain automated primary functions like adaptive cruise control.959  

Level 2 – “Combined Function Automation”: More than one function is automated at a time (e.g. 

acceleration and steering). The driver needs to be attentive but the car is provided with shared 

authority in limited driving situations. At any time, the car can pass authority to the driver on short 

notice.960 

                                                   
952 Cf. McKinsey (2016), p. 11 
953 Cf. Rosenzweig / Bartl (2015), p. 1; A comprehensive literature review on autonomous vehicles has been conducted 
by Rosenzweig / Bartl (2015) 
954 Cf. McKinsey (2016), p. 14 
955 Barker et al. (2013), p. 3 
956 Azmat (2015), p. 11; Barker et al. (2013), p. 3 
957 Shanker et al. (2013), p. 14 
958 Cf. NHTSA (2013), p. 4 
959 Even though the vehicle may have secondary automated functions such as lane assist, the driver is not capable of 
keeping his hands off the steering wheel and the gas pedal at the same time. Cf. NHTSA (2013), p. 5 
960 A typical example is a combination of the features lane assist and adaptive cruise control. Cf. NHTSA (2013), p. 5 
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Level 3 – “Limited Self-Driving Automation”: The driving functions are automated and safety-

critical functions are transferred to the vehicle in certain traffic conditions. Only occasional control 

is requested by the driver as the vehicle is designed to operate safely within the automated driving 

mode.961 Costs to consumer for this technology are expected to be around US$ 5.000 to                  

US$ 7.000.962 

Level 4 – “Full Self-Driving Automation”: All safety-critical functions are performed by the vehicle 

at all times. As the complete operation is conducted by the automated vehicle system, the driver is 

not required at all. Therefore, the safe operation of unoccupied vehicles is also possible.963 

According to Shanker et al., this utopian scenario requires infrastructure development such as 

networked roads as well as appropriate vehicle infrastructure (V2V/V2X capabilities). Additional 

costs for the consumer are calculated at around US$10.000 within the next ten years.964 

History of autonomous vehicles 

The vision of self-driving cars appeared soon after the introduction of the Model T Ford. In the 

1950s major car brands started research on automation.965 As illustrated in figure 54 the history of 

the self-driving car is an evolution of semi-autonomous features during the past 65 years.966 In the 

1980’s, TV shows like Knight Rider brought the vision of self-driving cars to a wide audience.967 The 

first truly self-driving car was released in Japan in 1997 at the Tsukuba Mechanical Engineering 

Laboratory. Several further attempts followed.968 One of the most prominent publicly-funded 

research projects was the DARPA Grand Challenge in 2004, 2005 and 2007.969 As illustrated in the 

following chapters, it seems like the breakthrough has finally arrived, even though this claim was 

made decades ago.970 

                                                   
961 The barriers of the automation mode might be reached in the case of an upcoming construction area.  
Cf. NHTSA (2013), p. 5 
962 Cf. Shanker et al. (2013), p. 40 
963 Cf. NHTSA (2013), p. 5 
964 Shanker et al. (2013), p. 6 
965 Cf. Lari et al. (2014), p. 3; Schwartz 2013, p. 4 
966 Cf. Ross (2014), p. 62; Rosenzweig / Bartl (2015), p. 3 
967 Cf. Lari et al. (2014), p. 5 
968 Cf. Shanker et al. (2013), p. 13 
969 DARPA (Defense Research Advanced Projects Agency) called out 3 practical challenges for driverless vehicles with 
a lead price of US$ 1 million for a driverless vehicle. Researchers from all over the world came to the US and gained 
important insights into autonomous driving. 
970 Cf. Lari et al. (2014), p. 3 
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Figure 54: 65 years of automotive baby steps971 

Technology of autonomous vehicles: In figure 55, the enabling technologies for autonomous 

vehicles are illustrated. One major feature is the LIDAR technology on top of the car that is able to 

measure distances by targeting objects by laser light.972 In this early stage of product development, 

prices are still high. The LIDAR technology was about € 70.000 in 2013 and is expected to drop 

with increasing volume.973 Further features required for autonomous driving are self-steering 

functionality, GPS, DGPS (higher accuracy than GPS) and digital maps.974 

 

Figure 55: Enabling technologies for autonomous vehicles975 

According to Shanker et al., the technological challenges are all solvable, as the technology already 

exists today. So the remaining challenge is more about incremental R&D in the areas of “…testing, 

durability, reliability, and cost reduction, …”976  

  

                                                   
971 Ross (2014), p. 62; Rosenzweig / Bartl (2015), p. 3 
972 LIDAR: Light Detection and Ranging 
973 Cf. Hudda et al. (2013), p. 5 
974 Cf. Hudda et al. (2013), p. 10 
975 Hudda et al. (2013), p. 5 
976 Shanker et al. (2013), p. 6 
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The biggest obstacles are in the area of software.977 Advanced driver assistance systems (ADAS) 

will play an essential role in the meantime to prepare customers and companies, as well as 

regulatory bodies, for this revolutionary innovation.978 

 
3.5.2.2 Relevant players and market development 
There are various projections about the timeline of the introduction of autonomous vehicles. Many 

huge players of the automotive and tech industry are working under high pressure on the self-

driving car. Statements of company officials about estimates for release dates for autonomous 

vehicles vary between 2017 and 2025.979 In the following, it is shown that there are two major 

players in terms of industries in the race for autonomous cars – the automotive industry and tech 

companies.  

Traditional players of the automotive industry 

Traditional OEMs are focused on the implementation of autonomous features into their products. 

Those companies are more concerned about maintaining their existing business model and 

traditionally engage in incremental innovation.980 In the past, especially the players in Europe like 

Audi, Mercedes Benz, Volvo and BMW introduced important automotive innovations like active 

safety systems that represent the basic technology for autonomous driving. Now, the US is 

increasingly becoming the automotive R&D center.981 Rosenzweig / Bartl assume that autonomous 

vehicles could become a huge threat to traditional automakers, especially if companies’ innovation 

strategies view autonomous driving as “just another feature” instead of a game changing 

innovation.982 Several selected players are introduced in the following.983  

Mercedes Benz: The car company Mercedes Benz has been following a long-standing strategy to 

first implement innovations into its S-Class model. Therefore, the “intelligent drive” with autonomous 

features was made available in the S-Class model first.984 The S500 intelligent drive vehicle has 

already driven a distance of 60 miles from Mannheim and Pforzheim in Germany.985 

Volkswagen / Audi: After the emissions scandal that became public in September 2015, 

Volkswagen increased its ambitions to compete with the current innovative players in the 

automotive industry and from the Silicon Valley. The newly-appointed Chief Digital Officer, Johann 

Jungwirth, announced the introduction of autonomous Volkswagen vehicles for the year 2019.986 

                                                   
977 Cf. Shanker et al. (2013), p. 6 
978 Cf. McKinsey (2016), p. 11; ADAS technology is clustered into level 3 
979 Cf. Barker et al. (2013), p. 5; a comprehensive overview of manufacturer estimates about autonomous driving has 
been listed by Driverless-Future (2016), driverless-future.com 
980 Cf. Hudda et al. (2013), p. 1 
981 Cf. Shanker et al. (2013), p. 32 
982 Cf. Rosenzweig / Bartl view outside-the-box thinking and the imagining of a future with autonomous vehicles as a 
major success criteria. Rosenzweig (2015), p. 9 ff. 
983 Other active players of the traditional automotive industry are Cadillac, Ford, General Motors, Jaguar, Land Rover, 
Lincoln, Lexus, Nissan and Volvo. Cf. Rosenzweig / Bartl (2015), p. 4; Shanker et al. (2013), p. 77 ff.; Lari et al. (2014), 
p.7 ff. 
984 Cf. Hudda et al. (2013), p. 3 
985 Cf. Shanker et al. (2013), p. 77 
986 Cf. Focus (2016), www.focus.de 
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Volkswagen had already been in the spotlight in the year 2007. In collaboration with Stanford 

University, a VW Touareg that was equipped with driverless technology won the DARPA challenge. 

Audi, part of the Volkswagen Group, was one of the first OEMs to receive a license for a self-driving 

car, an A7 prototype in the state of Nevada.987 

BMW: The CEO of BMW, Harald Krüger, announced that the BMW iNEXT with autonomous driving 

function will enter the market in 2021. BMW has conducted several thousand miles of test driving 

already.988  

New disruptive players 

In comparison, new disruptive players in the field of autonomous vehicles have no existing 

business model in the automotive industry.989 These new entrants are huge tech companies like 

Google, as well as startups that are aiming to disrupt the current system and are focused on the 

utopian vision of autonomous vehicles with a high degree of penetration. They share the same 

openness to embrace risk in return for leapfrogging the conservative automotive industry.990 The 

most prominent tech companies in this field are probably Google and Apple. The market 

introduction of their autonomous vehicles is expected in between 2019 and 2021.991  

Google: The company Google started autonomous driving initiatives in the year 2005.992 Google’s 

engagement is argued by the company as a logical step according to the company mission: 

“Organize the world’s information and make it universally accessible and useful."993 The problem of 

introducing an autonomous vehicle that needs to process mapping and geographic information is 

seen as directly related to that mission.994 The competitive advantage of a company like Google is 

to use its big data experience and to connect with the Google “cloud” ecosystem including data 

from services like Google Maps and Google Street View.995 In August 2016, Google proclaims to 

have already driven 1,5 million miles with a modified Lexus SUV as well as with a newly designed 

fully self-driving car. Google’s self-driving car has no steering wheel or pedals and relies completely 

on sensors as well as software, as illustrated in figure 56.996 

                                                   
987 Cf. Shanker et al. (2013), p. 77 
988 Cf. Electrek (2016), http://electrek.co 
989 Cf. Hudda et al. (2013), p. 1 
990 Cf. Rosenzweig / Bartl (2015), p. 10 
991 Tech insider (2015), www.techinsider.io; Macworld (2016), macworld.co.uk 
992 Cf. Shanker et al. (2013), p. 82 
993 Hudda et al. (2013), p. 2 
994 Cf. Hudda et al. (2013), p. 2 
995 Cf. Hudda et al. (2013), p. 4 
996 Cf. Google (2016), www.google.com 
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Figure 56: Google self-driving car997 

Apple: Although there are no official statements from the company, it is speculated that Apple has 

employed hundreds of people to work on a secret project called “Titan” in order to introduce a self-

driving Apple Icar.998 A statement from Jeff Williams, Senior Vice President of Operations at Apple, 

gives a clear indication of that direction. “The car is the ultimate mobile device, isn’t it? […] We’ll 

certainly continue to look at those, and evaluate where we can make a huge difference.”999  

Tesla Motors: Even though the business model of Tesla is clearly in the automotive industry, it is 

categorized into the field of disruptive players due to its highly innovative power and the readiness 

to assume risks. Tesla has already implemented automotive driving features into their existing fleet 

of Tesla although the feature is disabled by default. This so called “beta version” of the autonomous 

driving feature should be already safer than human driving.1000 A major setback for Tesla and the 

autonomous industry occurred in May 2016 when a man was killed while driving a Tesla in the 

autonomous mode.1001 Elon Musk argues that even though technological advancements in safety 

will progress rapidly, there might be a significant time gap before approval by regulators.1002 In 2014, 

it was predicted by Tesla that the fully autonomous car will be ready in the year 2020.1003 In order 

to prepare for the future, Tesla officially opened the Tesla “Gigafactory” in July 2016, which will have 

the largest footprint of any building in the world and should be capable of producing 500.000 cars 

per year.1004  

  

                                                   
997 Google (2016), www.google.com 
998 The iCar project should internally be codenamed project Titan. Cf. Macworld (2016) 
999 Kienbaum (2016), p. 6 
1000 The beta label will be removed when a system proves to be 10 times safer than a human driver (benchmark NHTSA 
2015: one automotive death per 89 million miles in the US). Cf. Tesla Motors (2016), www.tesla.com 
1001 Cf. The Guardian (2013), www.theguardian.com 
1002 6 billion miles of global test-driving are expected for approval. Currently, 4 million miles of fleet learning are happening 
daily. Cf. Tesla Motors (2016), www.tesla.com 
1003 Cf. Marketwatch (2016), marketwatch.com 
1004 Cf. Business Insider (2016), businessinsider.de 
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Fundamental changes to the automotive industry 

Fundamental changes to the structure of the automotive industry are expected. Due to the 

enormous uncertainty about the rollout of self driving cars, a realignment of existing power 

structures and alliances could occur in this new ecosystem.1005 The importance of software and 

digital content will increase incrementally. The question remains as to how well traditional 

automotive players will adapt to this new environment or if those players will be reduced to the role 

of hardware producers leading to a similar industry structure as in the personal computers / 

smartphone market.1006 Next to automotive hardware and software providers, there seems to be 

room for content and experience providers in the middle of the two poles. Tech companies with 

experience in OS as well as in-car apps that are focused on customer experience are forecasted 

to have the highest margins in the group. As productivity and functionality are relevant features in 

providing content, P2P carsharing services and companies might also fit into this category.1007 A 

study revealed by KPMG showed that customers seem to show more trust towards tech companies 

than automotive OEMs in terms of self-driving vehicles.1008 Figure 57 illustrates this possible 

scenario of the future structure of the automotive industry.  

 

Figure 57: The future structure of the automotive industry?1009 

 

                                                   
1005 Cf. Swan (2015), p. 4 
1006 Cf. Rosenzweig / Bartl (2015), p. 21 
1007 Cf. Shanker et al. (2013), p. 66 
1008 Cf. KPMG (2012), p. 15 
1009 Shanker et al. (2013), p. 66 
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According to a McKinsey study, by the year 2030, 15% of new car registrations could already be 

fully autonomous vehicles, assuming that the regulatory and technological issues are solved.1010 In 

a progressive forecast, 50% of the sold vehicles in 2030 could be highly autonomous (level 3).1011 

 

Figure 58: Market capitalization and cash reserves (billion euros)1012 

As shown in figure 58, the power in terms of market capitalization as well as cash reserves of new 

disruptive players is enormous. Apple alone could acquire the car companies BMW as well as 

Daimler with its cash reserves of €177 billion.1013  

 

  

                                                   
1010 Cf. McKinsey (2016), p. 5 
1011 Cf. McKinsey (2016), p. 11 
1012 Translated by the author. Cf. Kienbaum (2016), p. 6 
1013 Cf. Kienbaum (2016), p. 6 
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3.5.2.3 Benefits and challenges of autonomous vehicles 
Benefits 

There are huge potential benefits from autonomous driving in various dimensions resulting in 

positive benefits for the individual, society and the environment.1014 In the following, some major 

advantages are listed.1015 

Safety: It is estimated that driving will become the fifth leading cause of death by 2030 accounting 

for 3,6% of mortality factors.1016 The economic impact of car accidents is also tremendous. In the 

United States alone, costs of US$ 299,5 billion are due to traffic crashes.1017 

Mobility: Autonomous vehicles increase the mobility for people who are not able to drive, especially 

disabled or old people as well as children. Traffic congestion and the related costs could drop 

substantially.1018 

Energy and emissions: The effects on energy use as well as emissions are not clear. A reduction 

of energy consumption can be assumed, as autonomous vehicles can save more fuel than human 

drivers. Additionally, alternative engines can be used more easily, as self-driving vehicles are able 

to drive themselves for recharging. Autonomous cars are capable of following very close to each 

other.1019 This so-called platooning increases highway capacity up to 500% and leads to fuel 

savings of up to 20%.1020 

Consumer productivity: In the US, people spent on average 75 million hours each year in a 

vehicle. With autonomous vehicles, this time could be used for more productive tasks.1021 

Land use: There is enormous potential to reduce land use especially in urban areas due to reduced 

requirements of parking place.1022 

Costs: Cost reductions can be expected from all aforementioned benefits, especially by the 

increased efficiency of the transportation system and the reduction of externalities including 

congestion.1023 Morgan Stanley estimates that global savings of US$ 5.6 trillion per year are 

possible by the introduction of AV vehicles.1024 

Barriers & challenges 

There are of course also barriers for this new technology. The main problems are seen in legal 

liability and policymakers, as well as customer acceptance.1025  

                                                   
1014 Cf. Barker et al. (2013), p. 6 
1015 For a comprehensive illustration of benefits see Anderson et al. (2014), p. XV ff.;  
Rosenzweig / Bartl (2015), p. 1 ff.; Shanker et al. (2013), p. 14 ff. 
1016 Cf. Hudda et al. (2013), p. 6 
1017 Cf. Hudda et al. (2013), p. 6 
1018 Cf. Anderson et al. (2014), p. XV 
1019 Morgan Stanley estimates fuel savings through more efficient driving of 15% to 30%. Cf. Shanker et al. (2013), p. 15; 
Anderson et al. (2014), p. XV 
1020 Cf. Hudda et al. (2013), p. 6 
1021 Cf. Shanker et al. (2013), p. 16 
1022 Cf. Anderson et al. (2014), p. XV 
1023 Cf. Anderson et al. (2014), p. XVII 
1024 Cf. Shanker et al. (2013), p. 1 
1025 Cf. Rosenzweig / Bartl (2015), p. 3 
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Legal liability: There are numerous regulatory debates about autonomous vehicles on 

international, national and local levels. The speed of legal innovation tends to be slower than 

technological innovation.1026 The major question is, who is responsible for bearing the risk of 

accidents caused by autonomous cars. In some states in the US, lobbyist campaigns have been 

successful in releasing the manufacturer from liability.1027 Certain insurance companies specialize 

in bearing risk events in very unknown environments.1028 In total, the economics of insurance could 

also be beneficial in solving liability issues in the case of a crash.1029 In the legal context, many 

other regulations are required. For example, regulations regarding a traffic stop by police without 

neglecting privacy and civil rights have to be addressed.1030 In the context of autonomous vehicles, 

even the introduction of digital license plates is being considered. This would have operational 

benefits for sharing concepts, as the driver could be directly identified at any time.1031 

Policymakers: Some states in the US gave permission for the testing of AVs on public roads. 

Europe has also started to modify legislation. There are still many political challenges to be met 

until the approval of mass-market AVs.1032 Worries about job loss and change of social structures, 

as well as impacts on several industries, are some concerns among others that are being discussed 

and will probably influence decision-makers.1033 

The challenge of reaching consumer acceptance is discussed in chapter 3.5.2.4. Other 

challenges like costs, infrastructure and technology are less difficult to overcome according to 

industry experts.1034 

 

3.5.2.4 Consumer acceptance 
The discussion about autonomous vehicles is exceedingly dominated by topics of responsibility 

and accidents. For this reason, there is a claim for further research on the implementation and 

acceptance of this new technology.1035 In particular because of the fact that consumer acceptance 

for autonomous vehicles is seen as a barrier. Especially the issue of trusting one’s life to a robot 

seems to be the major concern of people.1036 Furthermore, experiments have shown that motion 

sickness is higher in self-driving cars.1037 Even though the objective risk of an accident might 

diminish, new security risks concerning data security will occur.1038  

                                                   
1026 Cf. Azmat (2015), p. 37 
1027 Cf. Hudda et al. (2013), p. 7 
1028 Cf. Shanker et al. (2013), p. 58 
1029 Cf. Shanker et al. (2013), p. 7 
1030 Cf. Schwarz et al. (2013), p. 42 
1031 There are rumors that the autonomous vehicle planned by Apple will have digital license plates. Cf. Macworld (2016), 
macworld.co.uk 
1032 Cf. Rosenzweig / Bartl (2015), p. 2 
1033 Cf. Rosenzweig / Bartl (2015), p. 3 
1034 Cf. Rosenzweig / Bartl (2015), p. 3 
1035 Cf. Azmat et al. (2016), p. 159 
1036 Cf. Shanker et al. (2013), p. 17; Rosenzweig / Bartl (2015), p. 3 
1037 Cf. Rosenzweig / Bartl (2015), p. 3 
1038 Cf. Festag et al. (2016), p. 107 
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Consumers seem to be very price-sensitive towards autonomous features. A survey revealed that 

the interest in autonomous cars dropped significantly when an additional price of US$ 3.000 was 

announced.1039 In this context, sharing concepts seem to be necessary for mass market 

introduction.  

The pleasure of driving seems to have an influence on the acceptance of autonomous cars, even 

though it is expected to be minor as the primary motivation of people is to get from A to B.1040 A 

paradigm change in consumer enjoyment is predicted. “With autonomous cars on the horizon, the 

transformation process from the “joy of driving” to “joy while driving” will become the salient 

challenge in designing the future automotive user experience."1041 

In relation to those barriers, young consumers (the “digital natives” and the “Gen Now”) are 

expected to be the early adopters of autonomous cars, especially as they have less personal 

attachment to the driving experience and more openness to carsharing models.1042 Those early 

adopters might be also more willing to engage in alternative usage models like sharing their 

autonomous cars.  

 

3.5.2.5 Business models and implications for P2P carsharing 
Learning from technology cycles in other industries like the personal computers or the smartphone 

business, phases of high infrastructure investments seem to be followed by a phase in which value-

added services cause most of the disruption.1043 The question is whether P2P carsharing could be 

among those value-added services that benefit from the upcoming disruption of one of the biggest 

industries. In this chapter, the role of P2P carsharing is discussed.  

Carsharing business models 

The combination of autonomous cars with shared mobility systems is a logical consequence of the 

new technology. A shared driverless car would be able to reduce trip costs by 80%. Huge increases 

in efficiency could occur as the car drives itself to the required places, leading to high utilization 

rates. Costs for parking would be zero as well as search time for parking space would become 

obsolete.1044 On the other side, like in carsharing, several limitations occur in terms of customer 

convenience compared to private ownership or taxi services.1045 The open question is whether 

private ownership remains relevant and how the future industry will be structured.  

  

                                                   
1039 Cf. Shanker et al. (2013), p. 17 
1040 Cf. Shanker et al. (2013), p. 21; KPMG (2012), p. 19 
1041 Meschtscherjakov et al. (2015), p. 2415 
1042 Cf. Hudda et al. (2013), p. 6 
1043 Cf. Shanker et al. (2013), p. 73 
1044 Cf. Hudda et al. (2013), p. 11 
1045 Those possible limitations include cleanliness, reduced personal services compared to a taxi driver (e.g. help with 
luggage), as well as reduced comfort in terms of luxury and privacy issues . Cf. Azmat (2015), p. 53 
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Possible scenarios on ownership models and the role of car rental 

There is high uncertainty about the future of car-ownership. Fewer car sales might be a result of 

this major change depending on the consumer preferences of ownership.1046 Different scenarios 

about the impacts on car ownership are possible as illustrated in figure 59. 

 

Figure 59: Different scenarios of the impacts of autonomous vehicles on vehicle ownership and 

the rental fleet1047 

Scenario 1: In the first scenario, car ownership remains high due to increased convenience and a 

replacement of public transport. In this scenario, the winners would be OEMs, as car sales would 

remain high.1048 

Scenario 2: The second scenario is that car ownership significantly drops as autonomous cars get 

shared over peer-to-peer models either within a family or with strangers. Car ownership would 

probably remain at a lower but stable level, as the costs of ownership would decrease due to higher 

utilization rates and the opportunity to earn money. In this scenario, the rental pie in terms of mobility 

modes would increase, thus benefiting either car-rental companies or P2P carsharing 

companies.1049 The decline in vehicle ownership has been forecasted by the Center of Automotive 

Research (US). In the case that in 2022, 20% of the vehicles are converted to self-driving, global 

vehicle sales could drop to 13 million (versus 15-16 million without this new technology).1050 

  

                                                   
1046 Cf. Hudda et al. (2013), p. 8 
1047 Shanker et al. (2013), p. 98 
1048 Cf. Shanker et al. (2013), p. 20 
1049 Cf. Shanker et al. (2013), p. 20; KPMG (2012), p. 30 
1050 Cf. KPMG (2012), p. 28 
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The activities of automakers to get involved in P2P carsharing activities is already seen as a 

response to those rapid developments. The involvement of General Motors in the company Turo 

(formerly Relay Rides) is a prominent example of this strategy to keep customers involved in car 

ownership, as some customers would not buy a car without the possibility of sharing.1051  

Scenario 3: Finally, it is also be possible that car ownership drops to zero and an autonomous fleet 

of cars remains. The last scenario is probably unrealistic, due to strong desire for private car 

ownership.1052 In this scenario OEMs or traditional car-rental companies would battle over the 

market share. Car rental companies probably would have a competitive advantage as they are 

used to the challenges in providing convenience to the consumer. First attempts to engage in 

carsharing activities have been made (e.g. Avis Budget acquired Zipcar). How this industry will 

adapt the new technology to the replacement of 1 billion passenger cars globally remains open.1053  

Tesla – proof for scenario 2? 

From the perspective of the autonomous vehicle, the innovative electric car company Tesla recently 

announced the possibility to share one’s own Tesla with other people. The benefits of P2P 

carsharing are directly addressed by the possibility to cover a huge part of the monthly costs of the 

car or even to make a net profit. Tesla communicated the possibility to share the own Tesla in the 

second strategic master plan that was communicated in July 2016.1054  

In particular, the functionality of self-driving is seen as the enabling technology for sharing a car. 

“Since most cars are only in use by their owner for 5% to 10% of the day, the fundamental economic 

utility of a true self-driving car is likely to be several times that of a car which is not.”1055   

                                                   
1051 Cf. Hudda et al. (2013), p. 11 
1052 Cf. Shanker et al. (2013), p. 20 
1053 Cf. Shanker et al. (2013), p. 98 
1054 “You will also be able to add your car to the Tesla shared fleet just by tapping a button on the Tesla phone app and 
have it generate income for you while you're at work or on vacation, significantly offsetting and at times potentially 
exceeding the monthly loan or lease cost. This dramatically lowers the true cost of ownership to the point where almost 
anyone could own a Tesla.” Tesla (2016), www.tesla.com 
1055 Musk (2016), www.tesla.com 
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4 THEORETICAL FOUNDATION OF THE RESEARCH 
PROJECT 
 
The theoretical foundation of this work focuses on the first research question, the acceptance of 

P2P carsharing and its motivational factors. As a starting point, in chapter 4.1, the terms acceptance 

as well as motivation are introduced.  

In chapter 4.2, an overview of theories that have been applied in related fields to the research 

question (chapters 4.2.1, 4.2.2) is given. Finally, a conclusion is drawn out of this findings for 

developing the appropriate theoretical framework for the research question.  

In chapter 4.3, the Technological Acceptance Model is introduced representing the basic theoretical 

foundation of the dissertation for measuring acceptance. Additionally, the Self-Determination 

Theory (chapter 4.4) will be introduced as it provides an appropriate framework for the 

understanding of motivational factors.  

 

4.1 Definition of acceptance and motivation 
Measuring acceptance and the motivational factors of P2P carsharing from the vehicle owner side 

is the major goal of this dissertation as outlined in chapter 2.2.2. In this chapter, definitions of both 

terms are outlined and their connectedness is shown.  

Definition of acceptance: The term acceptance is used interdisciplinary.1056 The expression is 

from the latin word “accipere” and basically means “approving” or “endorsing". The opposite of 

acceptance is refusal. Subjective acceptance is always related to a concrete object that can be 

either a person, an item or a behavior. Usually, acceptance is seen as an active behavior in 

literature.1057 Acceptance is closely related to the construct of attitude and therefore has to be 

viewed from the motivational perspective.1058 For the purpose of this work, the definition of 

acceptance in the context of IT-applications of Wilhelm will be used: “The acceptance of a user for 

an IT-application is a condition and is expressed by its adoption and application. This condition can 

take different manifestations in terms of time and can be intrinsically or extrinsically motivated.”1059 

Based on this definition, acceptance of an IT-application can be clearly distinguished from refusal. 

                                                   
1056 In political science for example, acceptance of political decisions is measured and in the business context, acceptance 
addresses the introduction of new products. In the field of organizational development, acceptance of the introduction of 
new information systems is measured. In particular, the acceptance of innovations is of high relevance in the social 
sciences. Cf. Arnold / Klee (2015), p. 9 
1057 Cf. Wilhelm (2013), p. 14 
1058 Cf. Arnold / Klee (2015), p. 9 
1059 Translated by the author. Wilhelm (2013), p. 17 
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The direct link to the motivational factors behind acceptance, such as intrinsic and extrinsic 

motivation, becomes obvious.1060  

Definition of motivation: the concept of motivation is highly valued in the real world because of 

its potential to mobilize others for producing and acting. For that reason, it is the concern of all 

different kinds of roles in management or education.1061 A great deal of research has been 

conducted on theories of motivation. Most theories assume that people exhibit behaviors because 

of their belief that the behavior will lead to a desired outcome.1062 The roots of motivational research 

can be found in the early works of Freud, who viewed motivation from the natural science 

perspective.1063 According to Mähr / Meyer, the most relevant improvement since the early works 

of Freud on motivational research is that the focus currently is on theoretical work that can be 

operationalized.1064  

Even though there is still no universal agreement of how to conceptualize motivational processes, 

improvements have been made in the analysis of motivation in a rational and systematic 

manner.1065 The most basic definition of motivation has been provided by Ryan / Deci. “To be 

motivated means to be moved to do something."1066 In this sense, it is closely related to acceptance, 

as motivation describes an inner state that leads to a certain behavior. A similar definition is 

provided by Elliot / Covington by defining motivation ”…as the energization (i.e. instigation) and 

direction of behavior.”1067 In contrast to acceptance, the term motivation is more focused on the 

“why” of certain behaviors expressed by the definition of Yorks. He defined motivation as “…those 

forces within an individual that push or propel him to satisfy basic needs or wants."1068 A related 

approach of definition has been conducted by Kast / Rosenzweig who define a motive as “… what 

prompts a person to act in a certain way or at least develop an inclination for specific behavior."1069 

This definition of motivation will be used within this dissertation as the “why” of behavior is central 

to the research question.  

An important starting point of motivational research should be a clear decision on the question as 

to whether motivation research should be focused on the individual and his / her personality or on 

the context factors or concrete situations.1070 In this dissertation, the focus is primarily on the 

                                                   
1060 The term acceptance seems to have some shortcomings for insights into product development. Other motivational 
elements like emotional or aesthetic dimensions are also relevant factors for purchasing decisions that have to be 
considered. Cf. Adell et al. (2014), p. 387 
1061 Cf. Ryan / Deci (2000a), p. 69 
1062 Several topics like the psychological value of goals or the expectation of people for the attainment of goals have been 
explored in literature. Cf. Deci (2000), p. 227 
1063 Other influential authors like Kurt Lewin and Henry Murray followed this research stream. In the second phase, 
motivational research entered the field of psychology with prominent authors like Albert Bandura, Edward Deci. The 
history of motivational research is explained in detail by Mähr / Meyer. Cf. Mähr / Meyer (1997), p. 378 ff. 
1064 Cf. Mähr / Meyer (1997), p. 380 
1065 In addition, the prominent motivational theory of Maslow (1954) has not applied the same focus on scientific standards 
e.g. in terms of replicability that is todays norm. Cf. Mähr / Meyer (1997), p. 386 
1066 Ryan / Deci (2000b), p. 54 
1067 The approach motivation and avoidance motivation is explicitly distinguished. The concept of approach motivation is 
describing intended behavior that leads to a positive outcome. In comparison, motivation based on avoidance describes 
behavior that is guided by the avoidance of an undesirable event. Elliot (2001), p. 73 
1068 Yorks (1976), p. 21 quoted by Pardee (1990), p. 3 
1069 Kast / Rosenzweig (1970), p. 296 quoted by Pardee (1990), p. 3 
1070 Cf. Mähr / Meyer (1997), p. 381 
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individual and his/her personality. Context factors are evaluated as well if required for the 

understanding of the phenomenon.  

 

4.2 Overview of motivational theories in mobility and sharing 
Choosing the right research model is a common problem for many research projects.1071 For that 

reason, an overview of applied theories to measure motivation in the fields of sharing economy, 

collaborative consumption and carsharing is provided in the following (chapter 4.2.1). Additionally, 

theories applied in the broad field of mobility research will be introduced for further insights on 

acceptance and motivational research in other research fields (chapter 4.2.2). Furthermore, it will 

be shown that the Theory of Planned Behavior as well as the Theory of Reasoned Action have 

proven to be useful models in both related fields that have been outlined. Even though those 

theories are not the primary theoretical framework, a deeper understanding is of high value as the 

applied Technological Acceptance Model is related. For this reason, both theories are explained in 

detail in the appendix in chapter 6.2.3. This overview of motivational theories in mobility and sharing 

closes with a conclusion on the implications for the development of the theoretical model of the 

dissertation (chapter 4.3.3). 

 

4.2.1 Used theories to measure motivation for the sharing economy, 
collaborative consumption and carsharing 
In figure 60, the theoretical foundation used in selected works from the literature review conducted 

in chapter 3 that are related to acceptance and motivational factors are presented. In the field of 

collaborative consumption, the Self-Determination Theory that basically distinguishes between 

intrinsic and extrinsic motivation has been used in three works. The strength of the Self-

Determination Theory is the explanatory power in terms of the “why” in decision making.1072 

Therefore, it is introduced in detail in chapter 4.4.  

The Theory of Planned Behavior has been successfully applied twice in the field of carsharing. The 

related Technological Acceptance Model was successfully applied by Fazel in his dissertation about 

acceptance of electric vehicles and carsharing with electric vehicles.1073 Both theories appeared to 

be suited to measuring motivation, as well as intended and actual behavior, and will be further 

explained in this work (chapters 4.3 and 6.3.2.2). 

                                                   
1071 Cf. Bamberg / Schmidt (2003), p. 265 
1072 Cf. Deci (2000), p. 227 
1073 Fazel (2014); due to similarities to the research agenda, the successfully applied approach of Fazel using the 
Technological Acceptance Model (TAM) in combination with PLS-SEM modeling serves as a benchmark for this work. 



178 

 

Figure 60: Overview to the theoretical foundation of selected works in the research field  

4.2.2 Theories used to measure mobility and pro environmental behavior 
In the following, the different approaches that have been used in mobility behavior will be presented 

in order to gain insights into the optimal model for this research agenda.  

Theories used in mobility behavior 

Many different disciplines like psychology, sociology, environmental science, transport science and 

economics focus on the question as to what drives peoples’ travel choices. Different theoretical and 

empirical approaches have been applied but no consensual view has been developed so far.1074 In 

the following, the different theoretical approaches used to explain car use behavior are introduced, 

based on an analysis by Schwanen / Lucas as illustrated in the appendix (6.2.1).  

  

                                                   
1074 Cf. Schwanen / Lucas (2011), p. 3 ff. 

Author Year Category Journal Theoretical foundation

Schäfers 2013 B2C Carsharing Transportation Research. Part A 
Policy and Practice 

- Means-end Chain Theory
- Expectancy Value Theory

Hamari et al. 2015 Collaborative 
consumption

Journal of the Association for 
Information Science and 
Technology

- Self-Determination Theory and others; 
Deci & Ryan, (1985); Lindenberg, (2001)

Störby / 
Strömbladh

2015 Collaborative 
consumption

Bachelor Thesis - Self-Determination Theory

Piscicelli et al. 2014 Collaborative 
consumption

Journal of Cleaner Production - Social Practise Theory; Shove et al. (2012) 
/ Value Model of Schwartz (2012)

Tussyadiah 2015 Collaborative 
consumption

Springer International Publishing - Theory of Domain Specific Innovativness 
of users (Goldsmith & Hofacker, 1991)

Sopjani 2015 B2C carsharing 
(electric)

Master Thesis - User Centric Service Design

McArthur 2014 Collaborative 
consumption

Consumption Markets & Culture - Self-Determinantion Theory

Kaplan et al. 2015 B2C carsharing Tourism Management - Theory of Planned Behaviour

Le Vine et al. 2014 B2C carsharing Transport Policy - Need-Based Theory (activities people do 
are driven by underlying human needs)

Hunecke et al. 2007 B2C carsharing Journal of Environmental 
Psychology

- Theory of Planned Behavior

Liu et al. 2014 B2C carsharing Procedia CIRP - Prospect Theory 

De Luca / Di 
Pace

2015 B2C carsharing Transportation Research. Part A 
Policy and Practice 

- Utility Theory

Kent / Dowling 2013 B2C carsharing Journal of Transport of 
Geography

- Practise Theory

Bardhi / 
Eckhardt

2012 Collaborative 
consumption

Journal of Consumer Research - Tragedy of the Commons

Van de Glind 2013 Collaborative 
consumption

Master thesis - Grounded Theory
- Transition Theory

Möhlmann 2015 B2C Carsharing 
/ collaborative 
consumption

Journal of Consumer Behavior - Tragedy of the Commons (Hardin, 1968)
- Game Theory Prisoners Dilemma 
(Rapoport and Chammah, 1970)
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The first set of explanations deals with the accessibility that the car provides for the user from a 

geographical perspective.1075 In transport science, the common opinion is that infrastructural factors 

highly impact mobility behavior because they define the behavioral options. Hunecke et al. 

recommend performing a more integrated analysis of mobility behavior, including personal factors 

like sociodemographic factors as well as attitudinal factors like personal norms, values and 

attitudes.1076 For this reason, Hunecke et al. conclude that “…the most important task for mobility 

research is an integrated analysis of the infrastructural and personal determinants of mobility 

behavior.”1077 Even though geographical factors and travel alternatives might also influence the 

willingness to share one’s own vehicle, it is obviously a too narrow view to explain the acceptance 

and motivation of P2P carsharing.  

According to Schwanen / Lucas, a more powerful framework for explaining the choice between 

multiple alternatives are the utility theories.1078 The Random Utility Theory (RUT) has been the 

dominant concept for understanding car use for a long time. It assumes that travel mode choices 

are made on the basis of rational reasoning.1079 This analysis based on costs and benefits seems 

to be useful for the analysis of P2P carsharing. However, as stated by Schwanen / Lucas, the role 

of perceptions, norms and emotions is analyzed only in an ad hoc manner. Additionally, decision-

making of people is reduced to utility maximization, but it might also be informed by other factors.1080  

The theories of the New Mobilities Paradigm are trying to understand the role of the car in 

contemporary societies. The unit of analysis is the system of automobility and it is informed by 

theories of practice.1081 Even though this approach has some advantages like the consideration of 

system dynamics, it is limited concerning the generalizability of findings and policy relevance might 

be difficult to draw.1082 In this early stage of P2P carsharing, it is hardly possible to examine this 

phenomenon from the perspective of a routinized practice.  

Social Psychology Theories have strongly informed transportation research with an increasing 

number of publications.1083 In consumer behavior research, models of Social Psychology 

investigate the factors that motivate behavior.1084 The most popular models used have mainly been 

the Theory of Planned Behavior, the Norm-Activation Model as well as the Theory of Interpersonal 

Behavior.1085 In particular, the Theory of Planned Behavior has received significant attention and 

strong empirical support (chapter 6.2.3.2).1086 Among other factors, one huge advantage is that the 

                                                   
1075 According to Schwanen / Lucas, this analysis helps to understand car use especially when there is no realistic travel 
alternative – for example when people are living in suburbs. Cf. Schwanen / Lucas (2011), p. 4 ff. 
1076 Cf. Hunecke et al. (2007), p. 278 
1077 Hunecke et al. (2007), p. 278 
1078 Cf. Schwanen / Lucas (2011), p. 9 ff. 
1079 Cf. Schwanen / Lucas (2011), p. 9 ff. 
1080 Cf. Schwanen / Lucas (2011), p. 10 
1081 A social practice is defined as a routinized behavior that comprises bodily activity and mental activity, as well as 
objects like cars. Cf. Schwanen / Lucas (2011), p. 21 ff. 
1082 Cf. Schwanen / Lucas (2011), p. 29 
1083 Cf. Schwanen / Lucas (2011); Steg (2005); Steg et al. (2001a); Steg et al. (2001b); Anable (2005); Bamberg et al. 
(2003); Bamberg et al. (2007); Haustein / Hunecke (2007); Heath / Gifford (2002); Chen / Chao (2011) 
1084 Cf. Piscicelli et al. (2014), p. 2 
1085 Cf. Schwanen / Lucas (2011), p. 17 
1086 Cf. Gardner / Abraham (2008), p. 300 ff.; Bock et al. (2005), p. 87; Beck / Ajzen (1991), p. 285 ff. 
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role of social norms and the social context in which decisions are made are more considered than 

in the RUT models.1087 On the other side, one weakness of models of Social Psychology is that 

they separate mental activity from bodily activity that can have an influence on the motivation for 

car use as well.1088 A comprehensive literature review over models of Social Psychology has been 

provided by Jackson.1089 

Another intensively discussed issue is the influence of past behavior and habits on mobility 

behavior.1090 According to Limayem et al., a habit in the field of IT-acceptance is defined as “…the 

extent to which people tend to perform behaviors (use IS) automatically because of learning."1091 

Also Gaker / Walker state that car use behavior is not only a function of time and costs, but based 

on habits that were formed long ago and are hard to break. Social norms especially seem to have 

a large influence on people’s car behaviors.1092 Garder / Abraham recommends inclusion of 

habitual measures.1093 Limayem et al. showed that habit moderated the relationship of intention 

to use and regular behavior.1094 Results from Bamberg et al. indicate that habit has no significant 

effect on human behavior, past behavior is not a good predictor of future behavior and although 

there is an influence in some cases, it is mainly based on reasoned decisions.1095 Bamberg et al. 

conclude that past behavior might only be “… a proxy for the causal effects of other psychological 

factors.”1096  

 

4.2.3 Conclusion 
In the previous chapters, the different theoretical approaches to measure acceptance and 

motivational factors in related fields to the research question were introduced. In the following, 

those theories are evaluated for the purpose of the dissertation.  

Measuring acceptance: The central research question of the dissertation is to measure 

acceptance and motivational factors for P2P carsharing from the car owner side. The literature 

review revealed that the motivational factors for P2P carsharing have not been investigated in a 

comprehensive manner based on theoretical foundations so far. In the previous chapter, it was 

argued that the theories of Social Psychology seem to be most suited for measuring acceptance. 

The huge advantage of the Theory of Planned Behavior (TPB) or the Theory of Reasoned Action 

(TRA) is that an exact operationalization of the constructs is possible.1097 Furthermore, the flexibility 

                                                   
1087 Cf. Schwanen / Lucas (2011), p. 18 
1088 Cf. Schwanen / Lucas (2011), p. 29 ff. 
1089 Cf. Jackson (2005)  
1090 Cf. Schwanen / Lucas (2011), p. 28 
1091 Limayem et al. (2007), p. 705 
1092 Cf. Gaker / Walker (2011), p. 116 
1093 Cf. Gardner / Abraham (2008), p. 307 
1094 Cf. Limayem et al. (2007), p. 705 
1095 Cf. Bamberg et al. (2003b), p. 185 ff. 
1096 Bamberg et al. refer to the TPB where behavior is not a result of habits but rather controlled and planned based on 
logical reasoning. They further revealed that intention and behavioral control mediated past behavior. In their 
interpretation, even though car use might be a routinized behavior, when a person receives new information, new 
cognitive evaluations are taking place. Bamberg (2003), p. 97 ff. 
1097 Cf. Bamberg / Schmidt (2003), p. 265 
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of the model is highlighted, as it is open to further extensions by including additional constructs.1098 

Finally, the TPB represents a relatively parsimonious framework that includes a clear definition of 

the constructs.1099 Both theories are further outlined in the appendix in chapters 6.2.3.1 and 6.2.3.2.  

In chapter 3.2.3 it has been shown that P2P carsharing is a technological phenomenon. For this 

reason, it seems to be worthwhile to extend the search for the appropriate theoretical model into 

the field of Information Systems Research (IS). In this field, the Technology Acceptance Model 

(TAM) introduced by Davis has gained huge attention.1100 It has already been successfully applied 

in the field of mobility research and carsharing.1101 As it builds on the Theory of Reasoned Action, 

it can be also attributed to the field of Social Psychology. In assessing the strength and weaknesses 

of Social Psychology Theories like the Theory of Planned Behavior (TPB), the Theory of Reasoned 

Action (TRA) as well as the Technological Acceptance Model (TAM), the TAM has been chosen as 

the appropriate theoretical model for measuring acceptance for P2P carsharing. One main 

decisional criteria was its strength in measuring IS-acceptance. The TAM will be introduced in the 

following chapters as the basic theoretical foundation.  

Measuring motivation: the acceptance of P2P carsharing is the basic interest of the work. 

Additionally, the deeper motivational factors shall be revealed. It has been shown in chapter 4.2.1 

that the Self-Determination Theory has proven to be a suitable theory to measure motivation for 

sharing systems. Therefore, the Self-Determination Theory will be introduced in chapter 4.4. 

 

4.3 Technology Acceptance Model as the basic theoretical 
foundation 
As outlined in P2P carsharing, the phenomenon of P2P carsharing is characterized by the huge 

impact of computer technology. Therefore, it seems useful to examine acceptance from the 

perspective of theories that explain the acceptance of computer technology. The most popular 

theory in this context is the Technological Acceptance Model (TAM) introduced by Davis in 1989.1102 

The Technological Acceptance Model (TAM) will be introduced in the following, including an 

evaluation of strengths and weaknesses of the model. Afterwards, the most influential research 

contributions to the TAM will be outlined and the four development periods of the TAM will be 

outlined in chapter 4.3.2. The TAM model has been extended in various ways and has garnered 

great attention in the IS research field. Those extension models of the TAM, including strengths and 

weaknesses, will be explained in the appendix in 6.2.4.  

  

                                                   
1098 Cf. Ajzen (1991), p. 199 
1099 Cf. Heath / Gifford (2002), p. 2155; Hunecke et al. (2007), p. 278 
1100 Cf. Davis (1989), p. 319 ff. 
1101 Cf. Fazel (2014) 
1102 The purpose of the research conducted by Davis was to develop measures for a prediction and explanation of system 
use addressing the vendors of software packages as well as managers dealing with a purchasing decision. Cf. Lee et al. 
(2003), p. 725; Davis (1989), p. 319 ff. 
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4.3.1 Description of the TAM 
The Technology Acceptance Model (TAM) is an adaptation of the Theory of Reasoned Action (TRA) 

and uses it as a theoretical foundation. In comparison to the TRA, the TAM is more general and is 

especially suited for measuring acceptance for computer systems.1103 Among the many variables 

that influence the acceptance of information technology, Davis et al. identified two constructs that 

are most relevant. Perceived usefulness (PEU) describes the ability of the system to lead to a 

high use-performance relationship. Davis analyzed perceived usefulness in the organizational 

context and defined the term as “…the degree to which a person believes that using a particular 

system would enhance his or her job performance.”1104 Perceived ease of use (PEOU), is 

described by Davis as the “…degree to which a person believes that using a particular system 

would be free of effort.”1105  

Perceived usefulness (PEU) and perceived ease of use (PEOU) are predictors of the attitude 

toward using (A) as illustrated in figure 61. Behavioral intention (BI) to use is determined by the 

attitude toward using (A) as well as by perceived usefulness (PEU).1106 The actual system use 

(AU) is finally determined by the behavioral intention to use (BI).1107 The results of Davis further 

show that perceived ease of use (PEOU) directly influences perceived usefulness (PEU).1108 It was 

also observed that the influence of perceived usefulness (PEU) on actual system usage (AU) 

compared to perceived ease of use (PEOU) was significantly higher.1109 In a following study, the 

results showed that the strength of the construct perceived usefulness (PEU) was 50% higher than 

of perceived ease of use (PEOU).1110 According to Davis et al., the practical implications of these 

findings are that users might tolerate a lack in ease of use in the case that the system performs an 

important task.1111 

 

Figure 61: Technology Acceptance Model1112 

                                                   
1103 Cf. Davis et al. (1989), p. 983 
1104 Davis (1989), p. 320 
1105 Davis (1989), p. 321 
1106 Cf. Davis et al. (1989), p. 985 
1107 Cf. Davis et al. (1989), p. 985 
1108 Cf. Davis (1989), p. 331 
1109 Cf. Davis (1989), p. 333 
1110 Cf. Davis (1993), p. 475 
1111 Cf. Davis et al. (1989), p. 1000 
1112 Cf. Davis et al. (1989), p. 985 
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Davis et al. also analyzed whether there is a direct relationship between perceived usefulness 

(PEU) and behavioral intention to use (BI). In an organizational setting, people might be more 

extrinsically motivated and perform a certain behavior that leads to extrinsic rewards, ignoring the 

effect on higher goals in the personal goal hierarchy. Therefore, the attitude (A) might not be able 

to completely capture the effect of considerations towards performance on behavioral intention to 

use (BI).1113 The results show that the degree to which attitude mediates the effects on intentions 

is not as high as originally proposed by the TAM.1114 Out of these findings, Davis et al. propose to 

limit the TAM to three constructs for a prediction and explanation of user behavior. As illustrated in 

figure 62, the updated TAM consists of the constructs perceived usefulness (PEU), perceived ease 

of use (PEOU) and behavioral intention (BI).1115 

 

Figure 62: Adapted Technology Acceptance Model from Davis1116 

The main strength of the Technology Acceptance Model is seen in its parsimony as the model 

consists only of two constructs that influence intentions to use and usage behavior. Nevertheless, 

the TAM has outperformed the TRA and the TPB across many studies in respect to explained 

variance.1117 Lee et al. concluded on the contribution of TAM research that two reasons led to its 

dominance in the IS research field.1118 According to Goodhue the strength of the TAM is that it 

builds on the well-established Theory of Reasoned Action (TRA). Additionally, its focus on the “why” 

people do not use information systems is another relevant advantage.1119 Furthermore, Benbasat / 

Barki argue that a strength of the TAM is to investigate and explain the factors influencing perceived 

usefulness (PEU) and perceived ease of use (PEOU) in order to explain whether a system is useful 

and easy to use for the user.1120  

According to Bagozzi, the strength of the parsimony of the TAM is at the same time the biggest 

weakness of the model. There are probably multiple reasons that influence intention building, and 

                                                   
1113 Cf. Davis et al. (1989), p. 986 
1114 Cf. Davis et al. (1989), p. 993 
1115 Cf. Davis et al. (1989), p. 997 
1116 Cf. Davis et al. (1989), p. 997; Venkatesh / Davis (1996), p. 453 
1117 Cf. Bagozzi (2007), p. 244 
1118 First, the huge advantage of the TAM is parsimony combined with a systematic grounding and standardization. This 
way, it represented a starting point for further extensions and elaborations representing the second huge advantage. This 
research stream strengthened the whole IS research. On the other side, the simplicity of the TAM reduced the focus on 
other areas like technology and design and it led to many studies that added little value. Cf. Lee et al. (2003), p. 765 
1119 Cf. Goodhue (2007), p. 220 ff. 
1120 Cf. Benbasat / Barki (2007), p. 212 
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the TAM is only focused on two constructs.1121 One main point of criticism, is the link between 

intention and behavior. Bagozzi argues that this linkage “… is probably the most uncritically 

accepted assumption in social science research in general and IS research in particular.”1122 Lee 

et al. summarized out of a comprehensive literature review that one of the most reported limitations 

is the fact that most studies on the TAM rely on self-reported usage instead of actual usage.1123 The 

issue of self-reported usage is also emphasized by Straub / Burton-Jones. They emphasize the 

importance of a measurement of actual usage.1124 According to Benbasat / Barki, another weakness 

of the TAM is that no practical conclusions can be drawn about what makes a system useful.1125 

Goodhue agrees with the argument that the further studies and extensions of the TAM have not 

added much more value.1126 Straub / Burton-Jones conclude that the parsimony of the TAM is a 

huge strength and future research should keep that in focus.1127 

 
4.3.2 Research on the TAM 
Lee et al. conducted a meta analysis of TAM literature from 1986 to 2003. They identified several 

chronological process steps in TAM research as shown in figure 63.1128 

The model introduction period was characterized by two research streams. First, researchers 

made efforts to replicate the TAM in other research settings, including other technologies as well 

as longitudinal situations.1129 For example, Adams et al. conducted two comprehensive studies to 

test the TAM model, questioning user groups from ten different organizations and examining five 

popular software packages.1130 Another field study was conducted by Davis with 112 users with two 

different end-user systems in order to replicate his previous study. The findings confirmed the TAM 

model by accounting for 36% of the variance in usage.1131 Second, another stream of research 

challenged the TAM with its roots, the TRA, in order to discover which model is superior.1132 For 

example, Davis et al. compared the ability of the TAM and the TRA to predict technology acceptance 

                                                   
1121 For example, even if a person perceives high usefulness, other reasons might stop him from acting. He argues that 
such a simple model cannot account for all possible technologies and situations. This has to be taken into account for all 
research projects, even though it is often neglected. Cf. Bagozzi et al. (2007), p. 244 ff. 
1122 Bagozzi states that behavior is seen as a final goal in the TAM and other actions might be undertaken for other 
means. Additionally, there might be a huge time gap between the formation of the intention and the actual behavior in 
which many other psychological and instrumental influences have to be considered as well. Bagozzi (2007), p. 245 
1123 Additionally, Lee et al. observed common critics on the fact that the TAM studies usually examined only one 
homogeneous user group as well as one single task. The use of students is seen as a limitation as they represent a 
special user group that is usually technologically interested. Lee et al. also stated that only thirteen longitudinal studies 
on the TAM have been conducted. Cf. Lee et al. (2003), p. 762 
1124 Cf. Straub / Burton-Jones (2007), p. 225 
1125 Cf. Benbasat / Barki (2007), p. 212 
1126 He also agrees that the TAM leaves some blind spots. Of particular importance to Goodhue is the fact that more use 
of an IT system does not always increase performance, especially for poorly designed ones. The second blind spot also 
mentioned by Benbasat / Barki, is the lack of practical insights into what makes a system useful. Goodhue argues that 
the task / technology fit is another important area of research and that researchers applying the TAM of course should 
keep that fit in mind, even though it is not a “…box in the diagram." Goodhue (2007), p. 220 ff. 
1127 Cf. Straub / Burton-Jones (2007), p. 227 
1128 Cf. Lee et al. (2003), p. 752 ff. 
1129 Cf. Lee et al. (2003), p. 754 
1130 Cf. Adams et al. (1992), p. 227 ff. 
1131 Cf. Davis (1993), p. 475 
1132 Cf. Lee et al. (2003), p. 754 
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of a word processor among MBA students. The findings of this longitudinal show that the TAM 

outperformed the TRA in respect of explained variance.1133 

 

Figure 63: Chronological progress in TAM-research1134 

In the model validation period research was conducted in order to further validate the TAM to 

make it a robust theory.1135 Adams et al. followed this approach and replicated the study of Davis 

(1989).1136 The results indicate high convergent and discriminant validity for the scales to measure 

perceived usefulness and ease of use.1137 This recommendation to include moderators was 

implemented in the TAM 2 model that was introduced later on.1138 Another important step in 

validation was undertaken by Davis / Venkatesh by analyzing bias effects that might occur in the 

TAM model.1139 The conclusion of the model validation period was that “…the TAM instruments 

were powerful, consistent, reliable, and valid and they found these properties to hold.”1140  

In the model extension period, variables were added and interdependencies between the 

constructs were tested. Additional antecedents of the constructs PEU and PEOU were identified. 

Researchers were engaged to include external variables related to organizational and individual 

settings.1141 For example, Agrawal / Prasad analyzed the impact of individual differences on IT 

acceptance in the light of the TAM. They argued that at this time, there was already a stream in 

                                                   
1133 Cf. Davis et al. (1989), p. 982 ff. 
1134 Illustration based on Lee (2003) and Fazel (2014). Fazel included the initial publication of Davis (1986) in which he 
introduced the TAM for the first time. Literature usually refers to the article of Davis published in 1989. Cf. Lee et al. 
(2003), p. 755; Fazel (2014), p. 131 
1135 Cf. Lee et al. (2003), p. 756 
1136 Cf. Davis (1989), p. 319; Adams et al. (1992), p. 227 ff. 
1137 They also postulate that the relationship between both constructs shows some complexity as there are no absolute 
measures for those constructs. Factors like experience, sophistication of system use or user characteristics might also 
mediate the relationship between the constructs. Cf. Adams et al. (1992), p. 227 ff. 
1138 Cf. Venkatesh / Davis (2000), p. 186 ff. 
1139 A possible bias was suspected by the fact that the TAM groups together multiple items in order to measure the 
constructs instead of mixing the items to prevent possible “carryover effects". The results showed that intermixing the 
items made no significant differences, and could even lead to further biases by confusing the respondents. Cf. Davis / 
Venkatesh (1996), p. 19 
1140 Lee et al. (2003), p. 756 
1141 Cf. Lee et al. (2003), p. 756 ff. 
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literature that had identified the impact of individual differences on technology acceptance but the 

TAM missed integrating them.1142 Agarwal / Prasad made efforts to combine both research streams 

and integrate individual differences into the TAM.1143 The mediating role of experiences was 

included into the TAM 2 model later on.1144  

Furthermore, the model extension phase is characterized by an investigation of boundary 

conditions of the TAM.1145 The research followed the call to analyze moderating variables like 

gender, culture and user type.1146 Straub et al. compared the TAM model in three different countries. 

The results showed that the TAM had proved to be valid for the United States and Switzerland, but 

not in Japan.1147 Gefen / Straub investigated gender differences to close the gap in existing TAM 

literature at that time. They observed that men and women differed in their perception of use and 

recommended including gender in diffusion models for IT acceptance.1148 Karahanna / Straub 

investigated the psychological origins of the constructs PEU and PEOU on the example of email 

use. Findings showed that the perception of perceived usefulness (PEU) is especially determined 

by social influence. Training and support had no influence on the perception towards perceived 

ease of use (PEOU).1149 The outcome of this phase was a deeper understanding of beliefs, as well 

as antecedent factors, and laid the ground work for further elaboration of the model.1150 

The model extension period dealt with the development of the next generation of the TAM as well 

as with solving the limitations of the original model.1151 The first prominent attempt to introduce a 

new model was made by Davis / Venkatesh (2000) by introducing an adapted version of the TAM, 

the TAM 2.1152 External variables of PEU like subjective norms and cognitive instruments have been 

integrated, increasing the explanatory power of the model.1153 In the same year, Venkatesh et al. 

analyzed in detail the antecedents of perceived ease of use (PEOU).1154 Further developments of 

the TAM followed synthesizing the existing findings. The Unified Theory of Acceptance and use of 

Technology (UTAUT) was introduced by Venkatesh et al.1155 Seven constructs were added that led 

to an explained variance on intention to use of 70%.1156 Based on the findings of Venkatesh et al. 

and the TAM 2, Venkatesh / Bala introduced the TAM 3 including two moderating variables – 

                                                   
1142 Cf. Agarwal / Prasad (1999), p. 361 ff. 
1143 Their results show that beliefs mediate individual differences on attitude and intentions to use information technology. 
Five individual differences variables were tested for their impact on PEOU. The variable levels of education, role with 
regard to technology, and prior similar experiences showed significant influence. They recommend further research on 
the impact of beliefs and individual differences on acceptance models for information technology. Cf. Agarwal / Prasal 
(1999), p. 381 ff. 
1144 Cf. Venkatesh / Davis (2000), p. 186 ff. 
1145 Cf. Lee et al. (2003), p. 757 ff. 
1146 Cf. Adams et al. (1992), p. 245; Lee et al. (2003), p. 757 
1147 Gefen / Straub concluded that the reason why the TAM fails in Japan might be the cultural avoidance of uncertainty 
and the strong influence of managers on workers. Due to those findings, it is recommended to further examine the cultural 
differences in relation to the TAM model. Cf. Gefen / Straub (1997), p. 1 ff 
1148 Cf. Gefen / Straub (1997), p. 389 ff. 
1149 Cf. Karahanna / Straub (1999), p. 237 
1150 Cf. Lee et al. (2003), p. 757 
1151 Cf. Lee et al. (2003), p. 757 
1152 Cf. Venkatesh / Davis (2000), p. 186 ff. 
1153 Cf. Venkatesh / Davis (2000), p. 186 ff. 
1154 Cf. Venkatesh (2000), p. 355 ff. 
1155 Cf. Venkatesh et al. (2003), p. 425 
1156 Cf. Venkatesh et al. (2003), p. 446 ff. 
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experience and voluntariness.1157 Finally, in the UTAUT 2, three additional constructs were added, 

increasing the explained variance even more.1158  

The TAM model and its extensions received huge attention and led to a broad discussion about the 

advantages and disadvantages. The different models including the strength and weaknesses are 

explained in detail in chapter 6.2.4. 

 

4.3.3 Conclusion 
In this chapter, the Technological Acceptance Model introduced by Davis in 1989 was presented.1159 

Further developments of the TAM are explained in detail in chapter 6.2.4. in the appendix. 

Hirschheim states that technology acceptance research is viewed by many researchers as the best 

established field in IS research, with the TAM in the leading role.1160 Comparing the different models 

and their strength and weaknesses, it becomes obvious that the further extensions usually 

increased explanatory power, but at the same time increased the complexity of the model and 

reduced the parsimony. The original TAM introduced by Davis in 1989 fulfills the claim of parsimony 

which represents its major strength, combined with an enduring high explanatory power.1161 

For this reason, the dominance of the original TAM can be also seen in respect to journal 

publications and citations. Figure 128 in the appendix (6.2.2) illustrates the most important journal 

publications of the TAM since its publication in 1989, including the number of citations in Web of 

Science and Google Scholar. The original article of Davis (1989) received 27.032 citations on 

Google Scholar and 5.892 on Web of Science.1162 It is one of the most cited publications in the field 

of information system research.1163 The original article of Venkatesh et al. about the UTAUT has 

been cited 12.836 times on Google Scholar, but did not reach the same popularity as the original 

TAM.1164 Several authors emphasize that the TAM should be further adapted and tested as well in 

other fields than Information Systems (IS) research.1165 For this reason, the original TAM introduced 

by Davis in 1989 will be applied in the empirical part, extended by appropriate constructs identified 

in the literature review, the theoretical part and in the empirical part. 

 

  

                                                   
1157 Cf. Venkatesh / Bala (2008), p. 276 ff. 
1158 Cf. Venkatesh et al. (2012), p. 157 ff. 
1159 Cf. Davis (1989), p. 319 ff. 
1160 Cf. Hirschheim (2007), p. 204 
1161 Cf. Davis (1989), p. 319 ff.; Bagozzi (2007), p. 245; Straub / Burton-Jones (2007), p. 227 
1162 Cf. Fazel (2014), p. 117, Google Scholar (2016), www.googlescholar.com; Web of Knowledge (2016), 
www.webofknowledge.com 
1163 Cf. Wilhelm (2013), p. 23 
1164 Cf. Google Scholar (2016), www.googlescholar.com; Venkatesh et al. (2003), p. 425 ff 
1165 Cf. Davis (1989), p. 334; Venkatesh / Davis (2000), p. 199 ff.; Venkatesh et al. (2003), p. 467 ff.; Benbasat / Barki 
(2007), p. 216; Lee et al. (2003), p. 765 ff; Venkatesh et al. (2007), p. 289 
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4.4 Self-Determination Theory for explanation of intrinsic and extrinsic 
motivation 
Deci / Ryan established the Self Determination Theory (SDT) that distinguishes between two basic 

forms of motivation, intrinsic and extrinsic motivation.1166 Compared to other theories on motivation, 

the psychological needs are considered in the SDT in order to answer relevant questions 

concerning the “what” (content) and “why” (process) of individual goal-setting.1167 

Deci / Ryan postulate that the concept of psychological needs is essential for a deeper 

understanding of motivation.1168 Therefore, the SDT seems to be a suited model in respect to the 

research question 1. In the following, the basic concepts of the theory are introduced. 

Intrinsic motivation is defined by Reci / Ryan as “…the doing of an activity for its inherent 

satisfactions rather than for some separable consequence.” 1169 When people conduct behaviors 

for intrinsic motivational reasons, they act not on external pressures or rewards, but to experience 

pleasure, to face a challenge or because of the experience of novelty or aesthetic value. This kind 

of motivation can be seen as the natural tendency of individuals for growing in knowledge and skills 

and exists from earliest age on.1170 The Cognitive Evaluation Theory (CET) was developed by Deci 

/ Ryan to identify the factors that are responsible for variability in intrinsic motivations. Among those 

are feelings of competence, relatedness and autonomy that represent basic psychological needs 

and are supposed to increase intrinsic motivation.1171 Those three factors seem to be the basic 

foundation for personal well-being, social development, self-esteem and natural personal 

growth.1172 The conclusion of CET is that the social environment has a huge influence on intrinsic 

motivation.1173 

Deci / Ryan define extrinsic motivation “…as a construct that pertains whenever an activity is 

done in order to attain some separable outcome.”1174 The degree of autonomy is also relevant for 

extrinsic motivation. For example, a student may do his homework because of the external outcome 

of avoidance of punishment or he might do his homework because its beneficial for his career. The 

more a motivation is internalized, the greater the quality of engagement.1175  

Deci / Ryan introduced the Organismic Integration Theory (OIT) as a sub-theory of the Self 

Determination Theory as illustrated in figure 64. The purpose of this theory is to distinguish between 

                                                   
1166 Cf. Ryan / Deci (2000b), p. 55 
1167 Cf. Deci / Ryan (2000), p. 227 
1168 Cf. Deci / Ryan (2000), p. 231 
1169 Ryan / Deci (2000b), p. 56 
1170 Cf. Ryan / Deci (2000b), p. 56 ff. 
1171 Cf. Ryan / Deci (2000b), p. 58ff.; Ryan / Deci (2000a), p. 68 
1172 Cf. Ryan / Deci (2000a), p. 68 ff. 
1173 For example, support towards autonomy and competence has high influence on the level of intrinsic motivation and 
can be fostered with choice or the acknowledgement of feelings. On the other side, tangible rewards seem to undermine 
intrinsic motivation due to their external character. Also, an environment based on a secure and relational base has a 
positive influence on intrinsic motivation. Those effects have been proven with several experiments on students. Even 
though the right social environment can stimulate intrinsic motivation, people will only be intrinsically motivated if the 
activities are appealing to the individual and are characterized by novelty, challenges or aesthetic. Cf. Ryan / Deci 
(2000a), p. 70 ff. 
1174 Ryan / Deci (2000b), p. 60 
1175 Cf. Ryan / Deci (2000b), p. 60 
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the different forms of motivation depending on various degrees of autonomy ranging from non self-

determined on the left side of the continuum to self-determined behavior on the right side of the 

continuum. The motivation types are further described based on regulatory styles, perceived locus 

of causality and relevant regulatory processes.1176  

 

Figure 64: Self Determination Continuum1177  

On the very left side of the figure is amotivation, which describes a condition of no intention for 

acting. The reason for amotivation can either be an absence of perceived value for an activity, a 

feeling of lacking competence or mistrust that the action will lead to a desired outcome. According 

to extrinsic motivation, the category of external regulation represents the least autonomous 

form and is therefore not self-determined. Behaviors that are conducted based on external 

regulation are conducted to apply for an external demand or reward. The next type of extrinsic 

motivation is introjected regulation that is based on internal regulation like the feeling of pressure, 

guilt or for reasons to increase one’s own ego, self esteem or worth. The category of identified 
regulation means that a person consciously values the outcomes of the activity and identifies with 

the personal importance. Integrated regulation represents the most autonomous form of extrinsic 

motivation and occurs with full identification of the regulations with the self. However, integrated 

regulation is quite similar to intrinsic motivation according to the feeling of autonomy, as the 

behavior is still conducted for the reason of instrumental value according to the expected 

outcome.1178 In terms of pure intrinsic motivation, an activity is conducted solely for fun or inherent 

satisfaction.1179 Therefore, a deeper understanding of the why of goal-setting is important, as 

autonomy in regulation in comparison to control has a greater potential to satisfy the psychological 

needs.1180 Even though humans have a general tendency for intrinsic motivation, supportive 

conditions are required to maintain and enhance intrinsic motivation due.1181 According to the 

                                                   
1176 Cf. Ryan / Deci (2000b), p. 61 
1177 Ryan / Deci (2000a), p. 72 
1178 Cf. Ryan / Deci (2000b), p. 60 ff. 
1179 Cf. Ryan / Deci (2000b), p. 57 
1180 Cf. Deci (2000), p. 243 
1181 Cf. Ryan / Deci (2000a), p. 70 
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research question, it seems to be of high value to investigate the different regulatory styles of 

intrinsic and extrinsic motivations for P2P carsharing in order to receive insights not only into the 

general motivation but also into the level of individual integration. There are various advantages of 

a higher level of integration like an increased behavioral effectiveness as well as better well-being. 

Therefore, it seems useful to invest in increasing the feeling of autonomy to increase the probability 

of an integration of a regulation, instead of strict controlling.1182 For P2P carsharing platforms, this 

could mean implementing educational measures like tutorial videos to show the ease of use of the 

service. In the empirical part, the strength of intrinsic and extrinsic motivational factors for P2P 

carsharing from the car owner side are evaluated.  

 

4.5 Conclusion 
In this chapter, the theoretical foundation of the work has been built. After a general definition of the 

terms „acceptance“ and „motivation“ (chapter 4.1), an overview of applied motivational theories in 

the field of P2P carsharing and in related fields was given (chapters 4.2.1/ 4.2.2). The Theory of 

Reasoned Action (chapter 6.2.3.1) as well as the Theory of Planned Behavior (chapter 6.2.3.2) 

have been introduced as they represent some of the most popular theories for measuring behavior 

in Social Psychology. In chapter 4.3, the Technological Acceptance Model (TAM) has been 

explained in detail. Further developments of the TAM are presented and discussed in chapter 6.2.4 

in the appendix. Based on an in-depth analysis of all further extensions of the TAM model, it has 

been argued that the original TAM represents the optimal theoretical framework for the dissertation. 

Finally, the Self-Determination Theory was introduced as a useful theory for measuring especially 

the “why” of motivation (chapter 4.4). In the empirical part of the dissertation, those theoretical 

models will be applied in combination with the findings of the literature review (chapter 3) as well 

as the results from the empirical part (chapter 5). 

                                                   
1182 Several measures have been identified of how to increase the feeling of autonomy. First, enabling a feeling of 
relatedness to family, a peer group or society could increase a feeling of connectedness leading to more internalization. 
For P2P carsharing, this could be to emphasize the community aspect of the service. Second, the feeling of perceived 
competence is relevant for the internalization of a certain goal. Cf. Ryan / Deci (2000), p. 63 ff. 
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5 EMPIRICAL PART 
 
In the preceding chapters, the challenges of P2P carsharing have been outlined and the research 

questions have been formulated (chapter 2). According to the current state of literature, the main 

challenge of providers is to attract more customers. Therefore, the motivational factors as well as 

the barriers and success factors of the business model of P2P carsharing have been outlined 

(chapter 3). As the amount of literature in this recently emerging field is limited, the literature review 

has been extended to the related fields of collaborative consumption as well as carsharing. 

Additionally, considerations concerning the future perspective of the business model in terms of 

new technological developments like the autonomous vehicle as well as the connected car were 

made. In the theoretical part (chapter 4), useful theories for answering the research question have 

been presented. The Technological Acceptance Model (TAM) is the foundation for the empirical 

part. Additionally, the Self Determination Theory was introduced and appeared to be useful for 

applications in the context of this work. 

The goal of the empirical part is, to evaluate and extend the current knowledge about motivational 

and acceptance factors, barriers and success factors of the phenomenon of P2P carsharing. 

Additionally, insights into the future perspective shall be generated.  

The empirical part is dived into three parts. In chapter 5.1, the scientific understanding and research 

approach of the dissertation is outlined. By combining qualitative and quantitative research 

methods, the research setup follows the classical approach of generating hypotheses in an 

explorative study and empirical testing in a quantitative study.1183 The qualitative survey consisting 

of expert interviews as well as a focus group discussion with car owners is presented in chapter 

5.2. In chapter 5.3, the hypotheses are developed, the constructs are operationalized and the 

results of the quantitative empirical survey are presented.  

 

5.1 Scientific understanding and research approach 
Scientific understanding - critical realism 

Scientific research is done on the basis of a defined scientific understanding.1184 This dissertation 

can be associated within the scientific field of the “real sciences."1185 As illustrated in chapter 5.1 in 

the appendix, different views of science exist.  

Positivism on the one side of the continuum is one of the most relevant scientific views in 

management and organizational science. According to Positivism, evidence is constituted by 

observation of cause and effect relationships and downplays the role of history or context. On the 

                                                   
1183 Cf. Diekmann (2008), p. 188 
1184 Cf. Klammer (2005), p. 55 
1185 Cf. Kornmeier (2007), p. 14 ff. 
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other side of the scale is relativism, which views reality as socially constructed. Like Positivism, it 

ignores phenomena that are not compatible with the particular view of reality. Critical realism is 

situated in the middle between Positivism and Realism. It is more pluralistic in the approach of 

defining and constructing evidence and it acknowledges that all methods have limits. Critical 

Realism does not claim any preference for one method over the other (e.g. qualitative or 

quantitative) but it emphasizes the need for a mix of methods (triangulation) and forms of data.1186 

In the following, the epistemology of Critical Realism has been applied in this dissertation, as it is 

well accepted in the fields of management and organizational sciences.1187 According to Bhaskar, 

reality requires multiple perspectives in order to gain an understanding of its regularities. Therefore, 

triangulation and theoretical pluralism are required.1188  

Research approach 

As a general guideline in this research project, the following pragmatic claim of O’Leary has been 

taken into consideration in all phases of the dissertation.  

“Research strategies are good or bad to the exact degree that they fit with the questions at 

hand."1189 O’Leary emphasizes with this statement that research is not a process by which the 

researcher can rely on a certain set of rules for the design and execution of the research. The 

quality of the research depends on the researchers’ ability to apply creative and strategic processes 

by “…constantly assessing, reassessing, and making decisions about the best possible means for 

obtaining trustworthy information, carrying out appropriate analysis, and drawing credible 

conclusions."1190  

Although research can be seen as a dynamic and iterative process, it is important to have a clear 

picture of the methodological approach. There are several principles concerning methodology that 

should be valid for all social research projects. Performing social research means producing new 

knowledge, to make the knowledge available to other scientific researchers and to integrate it into 

the mutual knowledge corpus that exists based on social science theories. The produced 

knowledge has to be valid in order that this collective effort works out. This dissertation will therefore 

follow the three basic methodological principles as outlined by Gläser / Laudel.1191  

Empirical social research is the systematic collection and analysis of social facts. “Empirical” means 

that theoretically formulated assumptions are verified on the basis of specific realities. “Systematic” 

points out that certain rules have to be applied. Theoretical assumptions and the nature of the social 

                                                   
1186 Cf. Rousseau et al. (2008), p. 485 ff. 
1187 Cf. Rousseau et al. (2008); Tsang / Kwan (1999), p. 776 
1188 Cf. Baskhar (1998) quoted by Rousseau et al. (2008), p. 487 
1189 O’Leary (2007), p. 2 
1190 O’Leary (2007), p. 1 
1191 (1) Law of openness: the empirical scientific approach has to be open to unexpected information and it has to be 
assured that observations are not subsumed into categories too early. In this dissertation, the applied method of 
triangulation will support an open research approach. (2) Principle of theory-based approaching: available theoretical 
knowledge should be affiliated to the research subject in order to contribute to the existing knowledge. The theoretical 
approach of the dissertation has already been explained in the previous chapters. (3) Principle to use a rule-governed 
approach: The production of knowledge has to follow explicit rules that can be reconstructed by other scientific research. 
Therefore, the complete research process will be documented in detail during the elaboration of the dissertation. Cf. 
Gläser / Laudel (2010), p. 30 
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reality, as well as the available resources, define the right research design.1192 Three basic 

questions have to be addressed in every empirical social research project.1193 Those questions are 

addressed by the five phases of every social research design.1194 In the following chapters the 

approach for the empirical part is explained based on those phases.1195  

 

5.1.1 Problem formulation and definition of the research subject 
Concerning problem formulation, it is important that the researcher has a clear picture of the 

theoretical context by which the social reality will be described.1196 The problem formulation 

concerning the research topic has been done in the introduction chapter. The definition of the 

research subject is relevant because a systematic gathering of the reality can only be done by 

extracts. The definition of research subject is generally influenced by time, field of science and the 

approach to the field of science.1197 By defining the research subject, models that are illustrations 

of subjects and activities are explicitly or implicitly assumed.1198 The definition of the research 

subject has been done separately for the qualitative empirical survey (chapters 5.2.1, 5.2.2) and 

the quantitative empirical survey (chapter 5.3.1). 

 

5.1.2 Execution of the research methods 
In order to execute the research methods, an operationalization of the terms is required to test 

the hypothesis on the social reality.1199 Therefore, the right methods and research tools have to be 

selected.1200 Empirical social research can be quantitative (testing of theories) and qualitative 

(generation of theories) which can be seen as entirely different types of science.1201  

In this dissertation, quantitative and qualitative methods will be combined, based on a triangulation. 

The advantage lies in the combination of the strength of both methods in order to compensate for 

the weaknesses of the respective method.1202 Eleven variants to combine qualitative and 

quantitative research have been identified. In the present work, the logic of triangulation stands for 

the validation of qualitative findings with quantitative methods in order to gain a common picture of 

the investigated research subject.1203  

                                                   
1192 Cf. Atteslander (2003), p. 5 
1193 (1) What should be measured? (2) Why should it be measured? (3) How will it be measured?  
Cf. Atteslander (2003); p. 22 
1194 (1) Problem formulation (2) Definition of the research subject (3) Execution of the research methods (4) Analysis (5) 
Application of the findings. Cf. Atteslander (2003); p. 22 
1195 Phases 1 and 2 as well as phases 4 and 5 are consolidated to one chapter 
1196 Cf. Atteslander (2003), p. 22 
1197 Cf. Atteslander (2003), p. 40 
1198 Cf. Atteslander (2003), p. 42 
1199 Cf. Atteslander (2003), p. 51 
1200 Cf. Atteslander (2003) p. 57 
1201 Cf. Gläser / Laudel (2010), p. 24 
1202 Cf. Flick (2014); p. 44 
1203 Cf. Flick (2011), p. 79 
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The gathering of research data can be done using a primary or secondary survey. Data for a primary 

survey is generated just for the purpose of the research.1204 In the empirical part, only primary data 

has been used by conducting the qualitative and quantitative surveys. Secondary data in terms of 

external references have been used in the literature review. 

 

5.1.3 Analysis and application of the findings 
The challenge of scientific work is twofold. The first goal is to gain theoretical knowledge in order 

to reconstruct reality in a closed system based on certain rules. The general maxim is an approach 

towards truth. The second goal of science is to use the theoretical findings for practical application. 

The general maxim is the criteria of utility.1205 The research design of the dissertation will be set up 

in a way so as to meet those challenges in the best possible way. In the qualitative empirical survey 

(chapter 5.2) the results of the qualitative research are presented and analyzed. Those results are 

then applied in chapter 5.3.1.2 in combination with the results of the literature review in order to 

develop the research hypothesis. Finally, the hypotheses are tested in the quantitative empirical 

survey (chapter 5.3). A final conclusion in order to comprehensively analyze the results in terms of 

the research questions and practical application of the findings is done in chapter 5.3.4.   

                                                   
1204 Cf. Hömberg et al. (2004), p. 5 
1205 Cf. Friedrichs (1973), p. 14 
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5.2 Qualitative empirical survey 
Qualitative research methods provide the opportunity to gain knowledge first-hand and to capture 

the thematic in its whole complexity.1206 The goal of qualitative science is not to validate knowledge, 

but to discover new insights and to develop empirically proved theories.1207 As literature concerning 

the research questions is rare, especially in the German-speaking countries, a qualitative survey 

was conducted as a starting point of the empirical research to gain relevant insights. The main 

objective is to explore the motivational and acceptance factors, barriers and success factors for 

P2P carsharing by interviewing experts (chapter 5.2.1) as well as users within a focus group 

discussion (chapter 5.2.1). Out of the results, hypotheses are generated that will be tested in the 

next step by the quantitative survey. 

There is a vivid discussion about quality criteria in qualitative research. The recommended 

approach should be a new openness for process-related and subject-related criteria.1208 Flick et al.  

propose applying several core criteria for wider acceptance of qualitative research. They state that 

quantitative quality criteria like objectivity, reliability and validity are not suited for qualitative 

research.1209 Intersubjective confirmability cannot be reached, as an identical repetition of 

qualitative methods is not possible. Therefore, a well-documented process of the applied methods 

and the analysis of the data has been conducted as recommended by Flick et al. (chapters 5.2.1.2, 

5.2.2.1).1210 Additionally, emphasis was placed on an in-depth description of the applied process 

and the selected interview subjects.1211 

In both empirical qualitative studies, the symbolic material of recorded audio files from the 

interviews has been used, combined with the transliterated textual protocols.1212 Similar to the 

progress in the literature review (chapter 3.3.1), attributes have been identified in the protocols and 

assigned to designated dimensions.  

                                                   
1206 Cf. Mayring (2012), p. 19 
1207 Cf. Flick (2011b), p. 27 
1208 Cf. Bohnsack et al. (2006), p. 82 ff. 
1209 Cf. Flick et al. (2005), 321 ff. 
1210 Cf. Flick et al. (2005), p. 324 ff. 
1211 Cf. Bohnsack et al. (2006), p. 82 ff. 
1212 Cf. Bohnsack et al. (2006), p. 89 
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5.2.1 Empirical analysis I - explorative interviews with experts 
Bogner et al. emphasize the efficiency of talking to experts, especially in the exploratory phase of 

a research project. Experts represent the knowledge of a wider circle of players. Expert interviews 

are not only important because of the economic aspect, but also due to the higher quality of the 

results. The common scientific background usually increases the motivation of the expert to 

participate in the interview.1213 In the following, the procedure (chapter 5.2.1.2) as well as the results 

(chapter 5.2.1.3) of the qualitative expert interviews are outlined.  

 

5.2.1.1 Introduction to qualitative expert interviews 
In this chapter, a general understanding of an expert is provided. Gläser / Laudel define "... experts 

as people who possess special knowledge of a social phenomenon which the interviewer is 

interested in, and expert interviews as a specific method for collecting data about this social 

phenomenon."1214 

According to Collins / Evans, the role of the expert changed according to the three waves of social 

science.1215 Right now, the third wave of social science seems to be characterized by a “realistic 

approach." The “…realistic approach (…) starts from the view that expertise is the real and 

substantive possession of groups of experts and that individuals acquire real and substantive 

expertise through their membership of those groups."1216  

Direct implications on the selection of the right experts can be drawn out of this understanding. The 

importance of selecting the right experts and qualified interviewees is emphasized as well by Gläser 

/ Laudel.1217 The selected experts for this research agenda belong to the group of academic 

researchers in the area of carsharing and shared mobility, as well as to the group of operators of 

product-service systems in those fields.1218 In the next chapter, the procedure for the expert 

interviews is outlined.  

 

  

                                                   
1213 Cf. Bogner et al. (2009), p. 2 
1214 Gläser / Laudel (2009), p. 117 
1215 Wave one of social science took place in the 1950s and 1960s and was characterized by a hierarchic understanding 
of science with a clear distinction between the expert and lay people. The second wave began in the early 1970s and is 
called "social constructivism." This understanding of science defines science as a social activity in which expertise is 
discussed and legitimated. Cf. Collins / Evans (2002), p. 239 ff. 
1216 Collins / Evans (2007), p. 3 quoted by Bogner et al. (2009), p. 2 
1217 Quality of the interviewee is defined by Glaser / Laudel as "...the extent to which they meet our expectations in the 
interview situation. We expect interviewees to understand which information we need, to provide this information in 
extensive, complete and detailed responses, and to adjust their communication to our steering of the conversation." 
Gläser/Laudel (2009), p. 117 
Cf. 1218 Collins / Evans (2007), p. 3 quoted by Bogner et al. (2009), p. 2 
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5.2.1.2 Procedure of explorative interviews with experts 
According to Bogner et al., expert interviews can no longer be viewed as simple meetings to collect 

facts and knowledge from an objective source of information. A deep reflection of expert interviews 

and the methodology is required. Following basic methodological rules, expert interviews become 

"...a totally legitimate method for some forms of research."1219 

Selection and interview process 

A total number of thirteen personal non-standardized interviews were conducted between August 

2015 and December 2015 as shown in chapter 6.3. There was no formal structure to the interview, 

but a rough guideline was used even though the interview partners were able to openly discuss the 

topic. During the research progress, the guidelines have been adapted according to the increased 

understanding of the subject. Baur et al. state that openness is an important criteria for conducting 

qualitative interviews, in order to gain new information instead of getting confirmation of what is 

already known.1220 Meuser / Nagel confirm this view by recommending room to be left for the 

interviewee to explain his own reflections and outlooks on the topic.1221 So the interview guideline 

was created based on the criteria of being "...as open as possible and as structured as required."1222 

The interviews were either performed in personal face-to-face settings or by Skype-conference. 

The interviews were conducted at a stage were comprehensive knowledge about the field was 

gathered as recommended by Meuser / Nagel.1223 A deep knowledge of the rules and principles in 

the field of the expert is mandatory.1224  

Due to the novelty of the topic P2P carsharing, the number of scientific and business experts is 

very limited globally. However, it was possible to conduct valuable interviews with the leading 

experts in the field.1225 The number of interviews was a result of a “theoretical sampling". The goal 

was not to reach a representative sample as in quantitative research, but to maximize the marginal 

gain of information of each additional interview.1226 The interviewing process was stopped after the 

theoretical saturation was reached.1227 

  

                                                   
1219 Bogner et al. (2009), p. 2 
1220 Cf. Helfferich (2014), p. 562 
1221 Cf. Meuser / Nagel (2009), p. 31 
1222 Helfferich (2014), p. 560 
1223 Meuser / Nagel (2009), p. 31 ff. 
1224 According to the findings of Trinczek, the willingness of managers "... to bring up their knowledge and viewpoints..." 
is clearly dependent on the competence of the interviewer. Trinczek (1995), p. 65 quoted by  
Meuser / Nagel (2009), p. 32 
1225 The portfolio of experts consists of the most influential scientific experts in the field of shared mobility, Dr. Susan 
Shaheen (University of California, Berkeley) and Adam Cohen (University of California, Berkeley) Business experts with 
direct experience in the field of P2P carsharing included Christian Steger Vonmetz (CEO Caruso – Austria), Robert 
Reithofer (CEO carsharing 24/7 – Austria), Steve Gutmann (Getaround – San Francisco) and Levente Fülöp (Getaround 
- San Francisco). Consultants in the field of shared mobility that also had significant operational experience included 
Dave Brook (Team Red – US), Julian Esperitu (Abraham Consulting – US) as well as Sandra Phillips (CEO Movmi Shared 
Transportation Services – CAN). In the related field of ridesharing, Jens Lehmann (SAP TwoGo – US) as well as Ezra 
Goldman (CEO Upshift Car – US) were interviewed. Finally, Lars Fjeldsoe-Nielsen (Vice-President Uber) shared his 
experience from the highly dynamic field of private taxi services. 
1226 Cf. Glaser / Strauss (1973), p. 62 
1227 Cf. Glaser / Strauss (1973), p.61 
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Analysis of the interview results 

For the analysis of the qualitative expert interviews, the recommended procedure of Lamnek based 

on four phases has been used.1228 The method used for the analysis of the qualitative expert 

interviews is the qualitative content analysis.1229 The category system can be developed on an 

inductive or deductive procedure. In practice, a mixed form is usually used as in this work.1230 

In this work, as recommended by Gläser / Laudel, the category system is developed ex ante in a 

first step (deductive procedure). This has been done based on the results of the literature review.1231 

As the category system is open, the dimensions and categories have been adapted several times 

as new information was available. Interpretation of the text was applied during the whole process 

of extraction, assignment to categories as well as the verbal description.1232 Due to the huge amount 

of textual data, a computer program (Nvivo) was used.  

 

5.2.1.3 Results of explorative interviews with experts 
In the following, the results of the explorative interviews with experts are illustrated, separated into 

motivational factors (chapter 5.2.1.3.1), barriers and operational factors (chapter 5.2.1.3.2) as well 

as concerning the future perspective of the business model (chapter 5.2.1.3.3).1233 

 
5.2.1.3.1 Motivational factors 
The relevance of the research question of observing motivational factors for P2P carsharing was in 

particular confirmed by the experts.1234 In the following chapters, the results according to intrinsic 

and extrinsic motivational factors are presented. 

 

5.2.1.3.1.1 Intrinsic motivational factors 
Social: The question as to whether the social factor is relevant for P2P carsharing is seen as 

controversial. On one side, a certain amount of relevance is seen for some experts, as it is involved 

with most sharing types and also for Uber.1235 As all social interaction is a basic human need, the 

possible social interaction in P2P carsharing is seen as beneficial.1236 It could be relevant as P2P 

                                                   
1228 First, the interviews were transcribed according to the recorded audio files. Second, an analysis of each interview 
was conducted and relevant passages identified. Third, a generalized analysis was done by comparing similarities of the 
answers and by showing differences. Finally in the control phase, the original manuscripts were reviewed in order to 
secure the right interpretation. Cf. Lamnek (2005), p. 402 ff. 
1229 This method represents a systematic procedure to extract information based on categories of an analytical framework. 
In this analysis, the focus is not on the original text passage, but on the relevant content, although the reference to the 
original source is documented. Cf. Gläser / Laudel (2010), p. 46 ff. 
1230 Cf. Bortz / Döring (2002), p. 330 
1231 Cf. Gläser / Laudel (2010), p. 46 ff. 
1232 Cf. Gläser / Laudel (2010), p. 201 
1233 As the interview partners where briefed that the research is mainly about the motives of the car owner, the structure 
of this chapter is not separated between the owner and the renter side like in the literature review. 
1234 Cf. expert interviews (2015), Shaheen, Reithofer, Fülöp, Pascal, Esperitu 
1235 Cf. expert interviews (2015), Cohen, Esperitu 
1236 Cf. expert interview (2015), Fülöp 
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carsharing provides an opportunity to interact with other people and friends,1237 although social 

factors are not seen as the primary motivational factor.1238 For some older people social factors 

could be more relevant. It has been observed that a few older people are quite relaxed in sharing 

their car with the neighbor, especially if they receive some non-monetary benefits like a invitation 

for coffee and a cake.1239 On the other side, an expert stated that meeting people while sharing 

your car is not important compared to sharing your house as you need to orient them to the house 

and neighborhood.1240  

Environmental: For the car owner, environmental is seen as a minor motivational factor by most 

experts.1241 It seems like many people are realizing that sharing the car also has consequences in 

addition to benefits.1242 One expert even raised the question whether people who have an high 

environmental awareness still own a car at all.1243 Another expert stated that environmental is a 

more relevant aspect, as there are more and more people who have a high awareness for their 

carbon footprint.1244  

Enjoyment: For some users, sharing the own car on P2P carsharing could have some enjoyable 

aspects,1245 for example, for the owner of a fancy cars like a Maserati, it could be enjoyable to share 

this experience with others.1246 On the other hand, meeting strangers is not seen as enjoyment, as 

there are worries about this. Convenience is seen as the major source of enjoyment.1247 

 
5.2.1.3.1.2 Extrinsic motivational factors 
Utility: According to the expert view, utility for the user is generated by transforming an asset that 

is depreciating fast to an asset that is earning money.1248 Having a variety of cars could be another 

factor that could be of high utility for car owners.1249 

Reputation: Some people are proud of owning a certain car and want to gain reputation by sharing 

it with their neighbor. This could be especially true for owners of an electric car like a Tesla.1250 

Additionally the hypothesis was made that sharing a car could lower the bad conscience regarding 

car ownership that some people have. Furthermore, it could be seen as smart if you share your car 

as long as all risks are covered.1251  

                                                   
1237 Cf. expert interview (2015), Brook 
1238 Cf. expert interviews (2015), Cohen, Esperitu 
1239 Cf. expert interview (2015), Steger 
1240 Cf. expert interview (2015), Pascal 
1241 Cf. expert interviews (2015), Cohen, Fülöp, Reithofer, Gutmann, Shaheen, Brook 
1242 Cf. expert interview (2015), Brook 
1243 Cf. expert interview (2015), Phillips 
1244 Cf. expert interview (2015), Esperitu 
1245 Cf. expert interview (2015), Fülöp 
1246 Cf. expert interview (2015), Pascal 
1247 Cf. expert interview (2015), Esperitu 
1248 Cf. expert interviews (2015), Pascal, Shaheen 
1249 Cf. expert interview (2015), Gutmann 
1250 Cf. expert interviews (2015), Steger, Gutmann 
1251 Cf. expert interview (2015), Steger 
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Community belonging: The importance of community belonging or social motivations is not seen 

as the primary motivator but it could have some influence.1252 

Lifestyle: Lifestyle is seen as a relevant motivator. Only owners that have a certain lifestyle are 

willing to rent out their vehicle.1253 Lifestyle is seen as much more important than environmental or 

social reasons.1254 Many people might believe that they are a “modern, cool and hip person” when 

they rent out their car.1255 Also the trends towards intermodal transportation and environmental 

behavior is seen as a new lifestyle.1256 On the other side, the lifestyle factor is seen only on the 

renter side. Sharing your own car is not seen as a lifestyle issue so far.1257 According to one expert, 

the impact of lifestyle is probably higher for owners of a premium car compared to an average 

car.1258 All together, factors like lifestyle are seen as less relevant than value-seeking.1259 

Economic benefits: There is strong support for economic benefits as a major motivational 

factor.1260 Making extra money from an underutilized vehicle that already exists seems to be the 

driving factor.1261 In particular, people who share an expensive car seem to be especially 

economically motivated, as they charge a disproportionally higher price than owners of less 

expensive cars. So an interpretation of the motivational factors might be possible by analyzing the 

pricing structure on the platforms.1262 The opportunity to drive the cars of your dreams without 

having the full financial burden seems to be a highly motivational factor.1263 In this context, economic 

benefits become especially relevant for people like young professionals that cannot afford a car.1264 

Sharing your car can help you pay off the entire car as you can make a relevant amount of 

revenue.1265 Some owners perceive themselves even as micro-entrepreneurs and buy several cars 

just for the purpose of making money from them.1266 It has also been observed that some people 

rent out their vehicle even though they had planned to take a trip themselves, in order to earn 

money instead.1267 A contrary view came from an Austrian expert. He stated that economic benefits 

in the sense of making profit is not the main motivation. People are not micro-entrepreneurs that 

calculate. The main motivation is not to lose money.1268 

Convenience: Convenience is also seen as a primary motivational factor.1269 Convenience is 

attributed not only as a motive but as a precondition for the service, as people won’t use it if the 

                                                   
1252 Cf. expert interviews (2015), Esperitu, Fülöp 
1253 Cf. expert interview (2015), Cohen 
1254 Cf. expert interview (2015), Espertiu 
1255 Cf. expert interview (2015), Brook 
1256 Companies should promote intermodal transportation and mode-share, for example by addressing transit rides.  
Cf. expert interview (2015), Gutmann 
1257 Cf. expert interviews (2015), Reithofer / Phillips 
1258 Cf. expert interview (2015), Fülöp 
1259 Cf. expert interview (2015), Shaheen 
1260 Cf. expert interviews (2015), Cohen, Esperitu, Pascal, Reithofer, Phillips, Gutmann, Shaheen, Brook 
1261 Cf. expert interviews (2015), Cohen / Esperitu 
1262 Cf. expert interview (2015), Esperitu 
1263 Cf. expert interview (2015), Cohen 
1264 Cf. expert interview (2015), Phillips 
1265 Cf. expert interview (2015), Gutmann 
1266 Cf. expert interviews (2015), Fülöp / Brook 
1267 Cf. expert interview (2015), Brook 
1268 Cf. expert interview (2015), Steger-Vonmetz 
1269 Cf. expert interviews (2015), Cohen, Esperitu, Fülöp, Pascal, Phillips, Gutmann 
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service is not convenient.1270 One expert stated from his experience with B2C carsharing that 

convenience is such a highly motivational factor especially on the car renter side that customers 

even accept a significantly higher rental price compared to car rental.1271 Shared mobility concepts 

in general should be convenient in terms of speed and comfort.1272 Convenience has to be seen in 

the wider field of alternative mobility options. Different modes need to be available, thereby forming 

a reliable and convenient mobility option for all transportation needs.1273  

 

5.2.1.3.2 Barriers and operational success factors 
In the following chapters, the results of the qualitative interviews concerning the barriers as well as 

the success factors are presented. 

 

5.2.1.3.2.1 Barriers 
According to one expert, next to the challenge of incorporating technology in vehicles, customer 

acceptance as a whole is the major question for the future success of the business model.1274 Right 

now, P2P carsharing is viewed as the least developed carsharing system worldwide.1275 In the 

following chapters, the current barriers for customer acceptance that were mentioned by the experts 

are outlined. 

 

5.2.1.3.2.1.1 Critical mass 
Profitability is seen as a problem for the platforms, as the margins are low and profit depends on 

volume. So the main challenge is to reach a critical mass of users.1276 In P2P carsharing, the goal 

in reaching a critical mass is seen as more difficult than in ridesharing.1277 Reaching a critical mass 

of users and having the right cars at the right place is seen as one of the big obstacles. Getting 

enough supply is equally important as getting enough demand.1278 Another expert stated that the 

supply side is much more difficult to accomplish than the demand side and huge efforts are 

required.1279 Furthermore, getting a sufficient supply of cars in rural areas is seen as challenging 

for operators.1280 A major part of the population can be excluded from the target group, as they 

                                                   
1270 Cf. expert interview (2015), Phillips 
1271 Cf. expert interview (2015), Esperitu 
1272 According to one expert, convenience is best explained by a behavior people regularly conduct without thinking about 
it. Services like Ebay, Uber or the mobile phone in general are used that way. Cf. expert interview (2015), Pascal 
1273 The main enabler in this context is the smart phone and the aggregation of a lot of different data and mobility modes. 
Cf. expert interview (2015), Cohen 
1274 Cf. expert interview (2015), Fülöp 
1275 Cf. expert interview (2015), Esperitu 
1276 Cf. expert interview (2015), Fülöp 
1277 As seen on the example of ridesharing, shared mobility services are successful when providing high supply with an 
average waiting time for the car of about 5 minutes or less.  Cf. expert interview (2015), Shaheen 
1278 Cf. expert interview (2015), Fülöp 
1279 Cf. expert interview (2015), Fjeldsoe-Nielsen 
1280 Cf. expert interview (2015), Shaheen 
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require their car daily, like commuters or mothers who drive their children to school.1281 Additionally, 

lack of awareness for P2P carsharing is seen as a barrier in reaching the critical mass.1282 Even if 

people put their cars into the system that does not mean that they make the car available at times 

like the weekend when there is high demand. Compared to traditional carsharing where the cars 

are available 24/7, availability is a huge challenge for P2P carsharing.1283 

 
5.2.1.3.2.1.2 Convenience 
One barrier on the supply side could be that car owners just don’t need the money and prefer the 

convenience of being flexible and not having to plan.1284 Lacking convenience is seen as a major 

barrier for P2P carsharing according to most experts.1285 One expert stated that as an owner, you 

loose convenience overall when renting your own vehicle.1286 On the other side, mostly younger 

people probably do not experience any restriction when they rent out their car for a few hours a 

day.1287 Several operational topics have been mentioned that diminish convenience for the car 

owner.1288 The processes and risks around the topic of fuel is seen as another field of 

inconvenience.1289 According to an Austrian expert, the convenience of the service right now is not 

good at all. A rental process involves many steps like insuring the car, meeting a person, checking 

of the driving license, and making a supply contract as well as dealing with potential damage.1290 

 
5.2.1.3.2.1.3 Embarrassment 
According to one expert, embarrassment is not a factor as long as only small logos on the 

passenger side are used.1291 This recommendation for subtle branding is also supported by another 

expert. Especially in the suburban area where people know each other, embarrassment could be 

an issue.1292 One expert stated that the mainstreaming of traditional carsharing in cities like 

Vancouver, helped to decrease the embarrassment factor.1293  

 

  

                                                   
1281 Cf. expert interview (2015), Reithofer 
1282 Cf. expert interview (2015), Gutmann / Phillips 
1283 Cf. expert interview (2015), Shaheen 
1284 Cf. expert interview (2015), Brook 
1285 Cf. expert interview (2015), Esperitu 
1286 Cf. expert interview (2015), Cohen 
1287 Cf. expert interview (2015), Brook 
1288 Referring to the provider Getaround in San Francisco, the process of blocking one’s own car for personal use is seen 
as not perfectly convenient. With Getaround, the car owners have to define the times when they privately need their 
vehicle. The initial setting is that the car is available at all times for renting. Cf. Expert interview (2015), Gutmann 
1289 Cf. expert interview (2015), Gutmann 
1290 Cf. expert interview (2015), Reithofer 
1291 The only complaint of Zipcar users has been, that the cars have a huge branding. The target group of young urban 
professionals seems to have a preference for non-prominent branding. Cf. expert interview (2015), Esperitu 
1292 Cf. expert interview (2015), Fülöp 
1293 According to the Philipps, in Vancouver, in 2010 only about 7.500 people were using carsharing and now are about 
110.000. Most of the people know carsharing nowadays in Vancouver. Cf. expert interview (2015), Phillips 
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5.2.1.3.2.1.4 Technological issues 
The orientation of the automotive industry on the mode of ownership is seen as an obstacle.1294 

Startups have to hack the vehicle to receive the necessary information such as fuel level and miles 

driven.1295 Furthermore, technological efficacy is seen as a barrier.1296 

 
5.2.1.3.2.1.5 Lack of trust / perceived risk 
Potential users usually have a high degree of insecurity towards topics like insurance and 

pricing.1297 There are doubts from expert side as to whether it is possible to find solutions to all trust 

concerns.1298 Not having all required information about who is driving the car is seen as a big issue 

regarding trust.1299 

Fear of sharing: So far, fear of sharing seems to be unsolved.1300 The amount of perceived risk 

seems to be especially high for people who do not have a solid financial background. Even though 

sharing the car would make a lot of sense for them, they are not prepared to join such a service.1301 

Users and owners sometimes doubt that insurance will protect them in every incident.1302  

Hassle factor: Several experts referred to the perceived risk of users according to certain events 

that create an operative hassle. All those possible incidents reduce trust.1303 In particular, in-person 

key exchanges can be a hassle for car owners, especially when the renter is late or does not 

return.1304 There can be bad consequences from renting your car, for example when you need the 

car personally and it is not available.1305  

Security: For the vehicle owner, security is seen as a risk as the information about the vehicle 

location is published on the internet and accessible to everyone, even non-members.1306 Leaving 

the keys in the car is also seen as a risk, therefore a convenient ignition kill switch in the car is 

recommended.1307  

                                                   
1294 There are no out of the box solutions for sharing a car. The ordering of additional keys as well as the installations of 
telematics systems into the car is complicated and associated with huge costs. Cf. expert interview (2015), Steger-
Vonmetz 
1295 Cf. expert interview (2015), Fülöp 
1296 Especially if platforms engage in over engineering and offer to much features in the app that overburden the user. 
Some platforms like Getaround seem to be on the edge already, where most user needs are met with the current 
application. Cf. expert interview (2015), Fülöp 
1297 Cf. expert interview (2015), Fülöp 
1298 For example, there is always the risk that people smoke in the car even though it is prohibited. Additionally, the car 
seems to be the second most important asset to people who they acquire during their lifetime. Cf. expert interview (2015), 
Cohen 
1299 Cf. expert interview (2015), Pascal 
1300 A lot of efforts at persuasion is required. As soon as the car owner has rented out his vehicle a few times, the issue 
is solved according to one expert. Cf. expert interview (2015), Reithofer 
1301 Cf. expert interview (2015), Steger-Vonmetz 
1302 Additionally, there are probably cultural differences as especially people in South America seem to be not as open 
as European people. Furthermore, platforms sometimes make a bad point in explaining how the insurance works, 
especially as there are so many exemptions. Cf. expert interview (2015), Brook 
1303 Receiving a car that is not properly fueled is one prominent example. This could bring owners to remove their car 
from the system or they could behave themselves opportunistic and stop investing in cleaning the car. Cf. expert interview 
(2015), Fülöp 
1304 Cf. expert interview (2015), Shaheen 
1305 Additionally, there is a hassle factor of putting your car in a condition were you can rent it for example if you have 
child seats in the car. Cf. expert interview (2015), Pascal 
1306 Cf. expert interview (2015), Cohen 
1307 Cf. expert interview (2015), Gutmann 
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5.2.1.3.2.1.6 Regulatory 
Not only the automotive industry, but also public policy seems to still be completely oriented to car 

ownership. There are many regulatory issues like insurance laws and parking regulations that are 

seen as a barrier for P2P carsharing.1308 Additionally, regulatory issues and insurance laws vary 

between cities and countries and are a challenge also for all other sharing types like Airbnb and 

Uber.1309 Insurance is seen as especially problematic.1310 In some states of the US, it was possible 

to overcome that barrier by adapting policies in order to allow people to rent out their vehicles 

without losing coverage.1311 There seem to be new developments in Europe towards insurance 

policies within the sharing economy.1312 In Austria, one expert stated that the topic of insurance 

seem to be solved, even though the rates are quite high.1313  

 

5.2.1.3.2.1.7 Pricing 
Cost-benefit analysis: In the likely case that people are mainly driven by economic benefit, it is 

expected by an expert that people probably do the math and consciously calculate the amount of 

money they can make with the service. It is assumed that it’s the same principle as for Uber 

drivers.1314 The cost-benefit considerations are seen as a major barrier from the car owner side, 

especially due to the high perceived risks involved that might be valued higher than expected 

returns.1315 So the decision of renting one’s own car on P2P carsharing is seen as a rational decision 

that involves a kind of due diligence about the potential risks and profits.1316 On the other side, one 

expert stated that renting out the car is also an emotional decision.1317 Car owners seem to lack 

knowledge about the actual costs of the car, especially through factors like depreciation, insurance 

and maintenance.1318 Additionally, there is always the risk of unexpected costs due to damage or 

repairs, so there is no clear picture of the real costs of the car.1319 Therefore, the question of defining 

the optimal rental fee seems to engage users of P2P carsharing.1320 On the other side, renters are 

also not aware of the actual costs of the car and might experience a certain rental price as 

overcharged.1321 The fact that people have problems assessing the costs of the car is also well 

                                                   
1308 Cf. expert interview (2015), Steger-Vonmetz 
1309 Cf. expert interview (2015), Esperitu 
1310 Getting an insurance deal can still be an obstacle for P2P carsharing companies, especially in certain states in the 
US. Cf. expert interview (2015), Brook 
1311 Cf. expert interview (2015), Cohen 
1312 For example, the reinsurance company Munich Re has established a whole arm on shared mobility. Still, there are 
intensive negotiations necessary with insurance companies to get attractive conditions. Cf. expert interview (2015), 
Phiipps 
1313 Cf. expert interview (2015), Reithofer / Steger-Vonmetz 
1314 Cf. expert interview (2015), Esperitu 
1315 Cf. expert interviews (2015), Fülöp, Cohen 
1316 Probably, the main consideration of the car owner is, if sharing the car can help to mitigate the costs of the vehicle in 
order to make car ownership affordable. Cf. expert interview (2015), Esperitu 
1317 Even though some people make rational considerations and calculations, it seems like they do not act on that 
information. Some of them are renting out their vehicle too cheap in relation to the additional mileage. Cf. expert interview 
(2015), Brook 
1318 Cf. expert interview (2015), Reithofer, Brook 
1319 Cf. expert interview (2015), Steger-Vonmetz 
1320 Cf. expert interview (2015), Esperitu 
1321 Cf. expert interview (2015), Reithofer 
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documented in transportation literature according to an academic expert.1322 Few people have 

spreadsheets about their total costs of car ownership.1323  

Problems of lowering prices: From a strategic perspective, P2P carsharing platforms seem to be 

stuck in their decision whether to lower the prices of the rentals in order to attract more customers 

compared to higher prices with less customers but higher margins. Usually, revenue is based on a 

commission based on a percentage of the rental fee.1324  

Legal issues in making a profit with the car: Both Austrian experts stated that pricing should 

focus on the coverage of the fixed costs of the car.1325 One the other side, sharing your car can also 

be attractive from a tax perspective, as you can probably write off expenses like repairing your car 

as a result of sharing.1326 

 

5.2.1.3.2.1.8 Personal attachment 
Personal attachment: People seem to be very uncomfortable giving other people access to their 

goods in the field of transportation.1327 Automakers seem to have supported the personal 

attachment towards the car.1328 The personal attachment is argued by several factors like the 

convenience of leaving your things in the car, the opportunity for on-demand mobility as well as 

privacy.1329 For many people, the attachment to the car is reasoned by the high price as well as 

because the car is a "room on wheels" and they have a lot of personal belongings in the car.1330 

Certain people seem to depend on the status the car provides to them.1331 An Austrian expert stated 

that in rural areas, the status of cars is higher than in cities. In particular, older people do not want 

to give up their car as they have always had one.1332 Concerning personal attachment, there seem 

to be huge cultural differences.1333  

Reduction in personal attachment and openness for sharing: The point of personal attachment 

might change as people have positive experiences with sharing their car and seeing that the system 

works and people take care.1334 Some people who perceive their car as a status symbol are willing 

                                                   
1322 Cf. expert interview (2015), Shaheen 
1323 Publishing the actual costs of car ownership could be risky for platforms, as people might overcharge their cars and 
that would challenge the current unique selling point (USP) of P2P carsharing in terms of being cheaper than traditional 
carsharing. Cf. expert interview (2015), Brook 
1324 The main cost factor are the insurance costs that are still high. As long as there is not much data about driver behavior 
available, insurance costs will remain high. Another interesting aspect has been raised by an expert that is working for a 
company that provides security checks of the users. Lowering prices could attract new kind of users where the risks are 
unknown. Cf. expert interview (2015), Pascal 
1325 If the profit exceeds this value, this could raise problems as the owners would need a trade license for running a car 
rental company. Cf. expert interviews (2015), Reithofer, Steger 
1326 Cf. expert interview (2015), Fülöp 
1327 Cf. expert interview (2015), Shaheen 
1328 Cf. expert interview (2015), Brook 
1329 Cf. expert interview (2015), Cohen 
1330 Cf. expert interview (2015), Gutmann 
1331 Cf. expert interview (2015), Reithofer 
1332 Cf. expert interview (2015), Steger-Vonmetz 
1333 In areas like Eastern Europe, South America or Asia, people view their car much more as a status symbol. So P2P 
carsharing is seen to work especially well in more developed countries. Cf. expert interview (2015), Esperitu 
1334 Cf. expert interview (2015), Fülöp 
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to rent it out. The motivation could be to demonstrate to others what they can afford.1335 Experts 

see the trend away from ownership for the millennials especially.1336 The lack of personal 

attachment also seems to be visible by the great number of dirty vehicles that can be on the street, 

so the greater barrier is to clean the vehicle to be able to rent it out.1337 Especially with new cars, 

personal attachment seems to be high but people tend to have less attachment after some time. 

Additionally, the percentage of new cars owned by private people is not that high.1338 

 
5.2.1.3.2.2 Success factors 
Having an answer for all the worries people are concerned with is the main success factor according 

to one expert.1339 As soon as you have removed the obstacles, there is a huge opportunity to reach 

a tipping point when the marketplace begins to grow.1340 The profitability of the provider depends 

on a minimum amount of usage that depends on (among other factors) having the right type of 

vehicles at the right location.1341 Profitability is seen as a burden, especially as large capital 

spending are required to increase awareness of the service.1342 In the following chapters, the 

experts statements regarding the removal of obstacles in order to attract users to reach a critical 

mass leading to profitability are outlined.  

 

5.2.1.3.2.2.1 User perspective 
 

5.2.1.3.2.2.1.1 React to motivational factors 
 
5.2.1.3.2.2.1.1.1 Convenience 
P2P carsharing companies have the opportunity to become much more convenient for the car 

renter than traditional carsharing, as the financial constraints of operating a fleet of cars is not 

applicable.1343 Convenience is seen as an especially important factor for people which are 

economically motivated to participate in P2P carsharing. People who are driven by social or 

environmental reasons seem to be more tolerant of a lack of service quality.1344 Convenience should 

be given for the car owners as well as for the car renter.1345 Especially in terms of the registration 

                                                   
1335 Cf. expert interview (2015), Steger-Vonmetz 
1336 One reason is also the fact that young professionals cannot even afford a car. Cf. expert interviews (2015), Phillips, 
Pascal 
1337 Cf. expert interview (2015), Pascal 
1338 Cf. expert interview (2015), Brook 
1339 Cf. expert interview (2015), Phillips 
1340 Cf. expert interview (2015), Pascal 
1341 Cf. expert interview (2015), Fülöp 
1342 Cf. expert interview (2015), Reithofer 
1343 Cf. expert interview (2015), Fülöp 
1344 Cf. expert interview (2015), Reithofer 
1345 Cf. expert interview (2015), Espertitu 
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process, the booking of the cars and topics like vehicle cleanliness and refueling convenience are 

mandatory.1346 Several concrete measures have been mentioned in order to increase convenience.  

Instant booking: Getaround started with a request-based system (RBS) that lacked convenience 

for the renter.1347 Users probably prefer only short personal exchanges or even better, no 

exchanges at all.1348 Another expert strongly expressed the need for instant booking. According to 

him, it's a "killer application" for a service like Getaround because the service then gets "seamless 

and ubiquitous."1349 As soon as people realize that they can make money with P2P carsharing, they 

are less interested in meeting the people personally.1350  

Integration in in-car infotainment systems: So far, no P2P carsharing operator seems to have 

integrated systems with the in-car infotainment systems over the ODP port.1351 Especially in the 

case of instant booking, the implementation of this process, including a calendaring system, is seen 

as beneficial because the current way of blocking the car is seen as inconvenient.1352  

Gamification: As long as gamification is not distracting the users or is used for obvious 

advertisement, it is seen as a useful way of involving the user into the service.1353  

Operations: Well-designed operations have to be in place in case there is an accident or the car 

is contaminated after the rental. The owner probably has the clear expectation that the provider will 

take care of the problem.1354  

Replacement car: For many users, the fear of losing flexibility is high when renting one's own car, 

especially in case of an emergency situation.1355 Therefore, one expert stated that offering a 

replacement car could be helpful in this matter.1356  

 

  

                                                   
1346 Cf. expert interview (2015), Brook 
1347 A request must be answered by the owner and sometimes there is no response. Now, there is an instant booking 
system. When the car is not blocked away from the car owner, the car is available to the renters and can be booked 
immediately. The disadvantage of that system is that the owner has less control of who he is renting the car to. One 
possible solution for that would be to provide only renters that proved to be reliable with the instant booking function. 
Keeping the bad actors out of the system is important. Cf. expert interview (2015), Gutmann 
1348 Cf. expert interview (2015), Shaheen 
1349 Cf. expert interview (2015), Pascal 
1350 Most people rely on the verification process of the platform and the insurance that is in place. There are also hybrid 
systems. For example, the company Getaround has an additional feature were you can state that you only rent out your 
vehicle to people who are approved by the service. Cf. expert interview (2015), Fülöp 
1351 Integration into the touch screen of the car is seen as a great opportunity to increase the convenience for the users. 
Cf. expert interview (2015), Fülöp 
1352 Cf. expert interview (2015), Gutmann 
1353 In the rating systems, gamification elements like giving users certain attributes like “a green tailor” for owners that 
have a great car and are reliable. Such measures could increase trust and provide incentives to the car owner. Another 
incentive mentioned is to give customers a Tesla for the weekend. Cf. expert interview (2015), Fülöp 
1354 Cf. expert interview (2015), Gutmann 
1355 Cf. Shaheen et al. (2012), p. 78 
1356 Cf. expert interview (2015), Gutmann 
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5.2.1.3.2.2.1.1.2 Economic benefits 
According to one expert, there is potential to make serious money with a car. US $ 1.000 within one 

year is seen as a realistic amount for users of Getaround in San Francisco.1357 Experts stated that 

the users require more instructions and guidance on how much they can charge for their car and 

how they can promote their car in the best way.1358 The cost-benefit analysis should be positive in 

most cases, as the people own the car anyway.1359  

 

5.2.1.3.2.2.1.2 Value-added services 
Providing parking solutions: As parking is a huge pain for car owners, providing parking solutions 

seems to be a good opportunity to increase acceptance.1360 Advantages in parking like discounts 

or even free parking could motivate people to join the service.1361 It is important that the process of 

parking is convenient for the user and the location should be in an area that is accessible for many 

users.1362 Also a connection to other applications like parking apps is seen as beneficial.1363 

Refueling the car: Most platforms recommend having the tank full at all times and the renter has 

to refill the tank after usage. This system seems to be impractical and providing the cars with a fuel 

card would be a better solution.1364 Another expert argues that on the other side, in P2P carsharing, 

the trips are usually longer than in traditional carsharing. So it might be a better system to not 

include the fuel like in traditional carsharing as it is not an issue to refuel the car for long-term 

rentals.1365 Putting a gas card in the vehicle appeared to be a risk for traditional carsharing as 

people broke in to steal the card. Additionally, not many people chose a car that was low on fuel.1366 

Cleaning: It is expected that a value-added service like cleaning would be highly appreciated by 

customers.1367 Integrating a regular cleaning service in the contractual agreement with the renter 

could be an appropriate procedure.1368 

Delivery of the vehicle: Delivery of vehicles is seen as a possible opportunity for a service that 

might be attractive to certain car renters, especially for popular cars like the Tesla S.1369 

 
                                                   
1357 Cf. expert interview (2015), Fülöp 
1358 A successful strategy to help the car owners to make their personal due diligence on the cost-benefit analysis, is to 
show them historical data of revenue of comparable models, for example if they make the car available 40 hours per 
week. In particular, the insurance topics should be very well communicated. Cf. expert interview (2015), Cohen, Fülöp 
1359 Cf. expert interview (2015), Cohen 
1360 Cf. expert interview (2015), Esperitu 
1361 Cf. expert interview (2015), Fülöp, Esperitu 
1362 The advantage of free parking has been successfully implemented in airport parking systems like FlightCar. Cf. expert 
interview (2015), Esperitu 
1363 Cf. expert interview (2015), Fülöp 
1364 The fuel level should be measured at the beginning and the end of the rental process and the renter should be 
charged for the consumed fuel. Cf. expert interview (2015), Gutmann 
1365 Cf. expert interview (2015), Gutmann 
1366 Cf. expert interview (2015), Brook 
1367 It is expected that users are willing to accept a reduction of the rental fee when the car is cleaned. An immediate 
update in the app would also be possible increasing the likelihood of further bookings. Cf. expert interview (2015), Fülöp 
1368 Probably the standard of a perfectly cleaned car is not required. Depending on the customer requirements, the car 
should be at least in an hygienic condition and the windows should be cleaned. Cf. expert interview (2015), Steger-
Vonmetz 
1369 Cf. expert interview (2015), Brook 
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5.2.1.3.2.2.1.3 Education of the user / communication 
The challenge to build a new marketplace seems to be huge and a lot of money is required in order 

to promote the concept. Therefore, education of the market is seen as a success factor.1370 People 

have to initially hear of the existence of the service, and on the other side, the process of using the 

service has to be explained.1371  

Focus on the human and psychological aspects: In Austria, a difficult task for a P2P carsharing 

provider was to explain the concept of carsharing and especially P2P carsharing to people. There 

was great hesitation, even after a detailed explanation of the service illustrated by expressions like 

“…you don’t share your wife and your car."1372 In this matter, Blablacar is seen as a benchmark in 

the area of shared mobility due to appropriate marketing approaches.1373  

Increasing acceptance: platforms should also invest in increasing acceptance on the car renter 

side for imperfections of the service, as the cars are provided by private people and not by a 

company. As everyone is an individual, there will be differences in the cleanliness of the vehicles, 

for example.1374 The concept of carsharing seems to be well known in more developed countries, 

but education is much harder in developing countries.1375 

Support by public institutions: Involving each state’s legislative body could be a promising way 

of educating the users about the service.1376  

 

5.2.1.3.2.2.1.4 Trust building measures 
Building trust is seen as the top success factor for P2P carsharing.1377 According to one expert, 

people are demanding a platform like Airbnb concerning the topics of trust.1378 Several 

recommendations have been mentioned for creating trust. 

Social media: Reducing the fear of sharing can be provided with the connection to social media 

platforms, like Uber and Lyft did in the field of ridesharing.1379  

Insurance products: Full coverage by adequate insurance products could have a huge impact in 

reducing the fear of sharing. As with Airbnb, additional coverage should be provided for all 

unexpected liability issues.1380 Teaming up with an insurance company seems to be important in 

                                                   
1370 Cf. expert interview (2015), Pascal, Reithofer 
1371 Cf. expert interviews (2015), Fülöp, Reithofer 
1372 Expert interview (2015), Reithofer 
1373 According to one expert, the success factor was to focus on the human and psychological aspects of convincing 
people and to make the service “cool." Good messaging is seen as essential. Cf. expert interview (2015), Phillips 
1374 Cf. expert interview (2015), Reithofer 
1375 Cf. expert interview (2015), Esperitu 
1376 For example, at bus stops there could be an add showing people alternative ways like P2P carsharing if the service 
does not fit the needs. Also subsidies for people having a public transport pass or involving university campuses are 
possible ways to increase awareness. Cf. expert interview (2015), Fülöp 
1377 Cf. expert interview (2015), Espertitu 
1378 Cf. expert interview (2015), Phillips 
1379 Pictures especially provide a good opportunity to increase trust. Research in ridesharing revealed that people are 
more open to people who look similar to themselves. Cf. expert interview (2015), Shaheen 
1380 Cf. expert interview (2015), Shaheen 
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that matter.1381 The insurance costs in P2P carsharing are still too high. Platforms should take efforts 

to decrease those costs.1382 Creating trust plays an important role in this context.1383  

Security checks: Insurance alone is not enough to create trust. Owners need to know that the 

renters will not “kill their car”.1384 As a matter of fact, a certain amount of opportunistic behavior will 

be present at any time.1385  

Vehicle checks: Next to the renter, the owner of the car has an interest in making sure the car is 

reliable. Platforms like Getaround perform security checks for cars that are older.1386  

Limitation of the user group: Additionally, a feature where you can limit the user group that has 

access to your car to a certain group is appreciated by many users, giving them a certain amount 

of control, although this group represents only about 10% of the users.1387  

Use of technology: Assistance systems in vehicles can help to capture any damage to the car. 

For example, the sensors on the vehicle could tell if the vehicle had an incident during the rental 

time.1388 

Online ratings and community building: One of the most effective tools for creating trust is to 

get as many online ratings from renters and owners as possible.1389 One expert stated that the 

social factor is not seen as relevant.1390 Ratings are a strong tool to create trust in terms of user 

behavior and also car quality.1391 "You want to know who the other people are."1392 Another expert 

recommended that platforms should engage in establishing a community as Airbnb did.1393 It would 

be possible to include categories like gold or silver members, but as platforms want to attract as 

many users as possible, this measure could be viewed critical.1394  

High service quality of the platform: Perfect service in case there is an incident seems to be 

essential, as illustrated by a personal experience of an expert renting his car on a P2P carsharing 

platform in the US.1395  

                                                   
1381 Cf. expert interview (2015), Phillips 
1382 Cf. expert interview (2015), Pascal 
1383 It provides an opportunity to support good behavior which decreases costs for insurance policies. As a result, revenue 
for the owner can be increased leading to more supply and cheaper prices which also increases the demand side. Cf. 
expert interview (2015), Pascal 
1384 Using safety solutions like security checks provided by companies like Checkr could assist in creating more trust and 
drive insurance costs down as well. Cf. expert interview (2015), Pascal 
1385 Cf. expert interview (2015), Reithofer 
1386 At more than 75.000 miles, there is the requirement to inspect the car based on a 25 point checklist. This service is 
paid by the platform. Cf. expert interview (2015), Gutmann 
1387 User groups could be important to further grow the service. It was emphasized that P2P carsharing is a very local 
topic as sharing happens usually between people who live close by. Cf. expert interview (2015), Brook 
1388 Cf. expert interview (2015), Steger-Vonmetz 
1389 Cf. expert interview (2015), Fülöp 
1390 People are not interested in the other person's life history. They just want to know if the person is reliable. Cf. expert 
interview (2015), Steger-Vonmetz 
1391 Cf. expert interview (2015), Fülöp, Shaheen 
1392 Expert interview (2015), Gutmann 
1393 Expert interview (2015), Phillips 
1394 Cf. expert interview (2015), Brook 
1395 A bucket of paint spilled onto his backseat. The cleaning service of the platform was exceptionally good, which led to 
a positive customer experience. Cf. expert interview (2015), Gutmann 
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Reducing accidents: Every accident leads to high costs for the operator. Higher standards for 

verification as well as higher deductibles might reduce the number of accidents.1396 Other possible 

measures to decrease bad driving behavior, could be to automatically limit the allowed revolution 

speed of the engine or to rent out the car only to ecological drivers.1397 

 
5.2.1.3.2.2.1.5 Integrated intermodal mobility solutions 
Up to now, the car seemed to be the optimal mobility solution for many purposes from the customer 

point of view. The replacement of cars has to be done with multimodal integrated mobility solutions, 

but the one “silver bullet solution” cannot be expected.1398  

According to one expert, people continuously expect smart solutions that are accessible over their 

mobile phone. They just want to enter their mobility need and immediately see all possibilities 

including cost and time.1399 The technological developments like the growth of internet 

developments and the smart phone are seen as a huge opportunity, especially to use different 

modes in combination.1400 So in future, it can be expected that more customized tools for specific 

transportation needs will be offered and probably integrated into a single bundled solution like a 

smart phone app. The future of transportation might be a multimodal ecosystem.1401 The demand 

for different mobility solutions will grow and it is expected that there will be a plurality of modes 

available in future.1402 The vision of multimodal mobility including an integrated solution is supported 

by most experts.1403 The number of mobility apps is already very high and it is difficult to keep an 

overview, even for experts.1404 The fact that stakeholders are often not communicating with each 

other seems to be a barrier for the development of integrated mobility.1405 In the context of 

intermodal mobility, there might also be a change in the perception of pricing.1406 

Connection of P2P carsharing to traditional carsharing: Rapid growth is only possible if rural 

areas become connected to the city. So the best way would be to connect traditional carsharing 

concepts that are operating in cities with P2P with a focus on rural areas. Car manufacturers are in 

the position to establish this service on the same platform. The willingness to disrupt their business 

model for car sales is expressed by one expert: “But that won't happen until auto manufacturers 

are so dumbed that they are forced to lending out other peoples cars.”1407  

                                                   
1396 When providing a good service, operators take care of the incident and therefore have high operational costs. On the 
other side, the insurance costs might increase. Cf. expert interview (2015), Gutmann 
1397 Cf. expert interview (2015), Steger-Vonmetz 
1398 Cf. expert interview (2015), Goldman 
1399 Cf. expert interview (2015), Pascal 
1400 Cf. expert interview (2015), Cohen 
1401 Cf. expert interview (2015), Gutmann 
1402 Cf. expert interview (2015), Cohen 
1403 Cf. expert Interviews (2015), Steger-Vonmetz, Gutmann , Phillips, Fülöp, Cohen, Gutmann 
1404 There is a strong call for an integrated solution where people can use the same app for all transportation needs. An 
efficient way for carsharing companies would be to cooperate in order to provide the optimal offer to the customers in 
different areas. Cf. expert interview (2015), Fülöp 
1405 Additionally, rivalry instead of cooperation according to private cooperations and public transportation is seen as 
problematic. Cf. expert interview (2015), Phillips 
1406 According to an expert, the overall money spent on mobility might be more relevant than the money spent on individual 
trips in the perception of users. Cf. expert interview (2015), Brook 
1407 Expert interview (2015), Brook 
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5.2.1.3.2.3 Company perspective 
 
5.2.1.3.2.3.1 Cooperation 
Cooperation with academic institutions and mobility associations is recommended by one 

expert.1408 Additionally, building or activating carsharing associations could be beneficial to support 

this comparable new industry as well.1409 

Partnering with public institutions on a policy level is seen as essential. Regulatory issues are 

regarded as difficult because the pace of innovation is happening at a rapid speed and it is hard to 

understand the developments, even for an expert. So the recommendation is to stay in constant 

dialogue with the regulatory bodies.1410 The legal situation for P2P carsharing companies is not fully 

clarified, especially in Austria according to one expert.1411 Promising strategies for P2P companies 

could be to address the city needs as well to get their full support.1412 One of the reasons why car 

ownership is still attractive at least in countries like the US, seems to be the availability of affordable 

or free parking spaces.1413 

Cooperation with OEMs is seen as a success factor. The strategic interest of OEMs is regarded 

as high, as they are probably not able to provide such mobility solutions at the same pace as 

startups.1414 BMW with the brand Mini already have a cooperation with a P2P carsharing platform 

in San Francisco. They encourage customers to buy a more expensive car as they are able to earn 

the money back by sharing it.1415  

 

5.2.1.3.2.3.2 Critical mass 
Reaching a critical mass of vehicles is emphasized as the essential success factor.1416 One expert 

stated that focus should be put on providing adequate demand as well as supply to keep both 

parties satisfied. For the start, the recommendation is to employ a data scientist and to find trends 

                                                   
1408 For example, academic institutions like the Transportation Research Center managed by Dr. Susan Shaheen from 
the University of California, Berkeley are important players in order to bring the different stakeholders together. Cf. expert 
interview (2015), Phillips 
1409 For example, the CSA (Carsharing Association) has been set up to support this dialogue. Cf. expert interview (2015), 
Phillips 
1410 Cf. expert interview (2015), Phillips 
1411 There are different views on legal as well as tax topics. Getting access to a central register for driving licenses would 
be a huge advantage. In Austria, every person giving his or her car to another person is obliged to check if the person 
has an valid driving license. Cf. expert interview (2015), Reithofer, Steger-Vonmetz 
1412 Especially in terms of required infrastructure like support of electric vehicles, automated driving, and parking, as well 
marketing activities. Cf. expert interview (2015), Fülöp 
1413 Reducing the number of parking spaces and making them pricey could be an effective public policy measure to make 
carsharing more attractive. Cf. expert interview (2015), Gutmann 
1414 The move of General Motors and Google Ventures to buy Relay Rides illustrates the possibilities for partnerships 
with established companies. Cf. expert interview (2015), Fülöp 
1415 Cf. expert interview (2015), Brook 
1416 From the car renter side, quarter mile walking distance to a car and availability to all times including evenings and 
weekends is required. Cf. expert interview (2015), Shaheen 
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in the market and to start small. Otherwise the business model might fail as it did for the company 

Flexcar.1417  

Supply side: According to one industry expert, reaching the critical mass on the supply side is 

much more difficult than on the demand side, even for companies like FlightCar with a very clear 

value proposition.1418 The required emphasis on the supply side in order to get as many cars on the 

platform is supported by an expert from the field of personal taxi services. Focus should be on the 

design of the optimal on-boarding process by streamlining processes and using technology. New 

tactics are required especially if the “early mover” target group has been accessed.1419 As soon as 

the users are on the system, the next challenge is to keep them satisfied so that they actively use 

the service.1420 Another expert emphasized the need not only to invest in getting more cars into the 

system (increasing the accessibility), but also to motivate car owners to make their cars available 

when there is the most demand (increasing availability).1421  

Demand side: Creating more demand is also seen as challenging, especially when P2P carsharing 

experiences huge growth rates.1422 High demand for the vehicles is required in order to achieve 

high utilization rates.1423 The demand of P2P carsharing will depend on the ability of platforms to 

make the service as ubiquitous and convenient as possible.1424 Especially in the US, one expert 

believes that the company Uber is huge competition for use cases like short rental durations of one 

or two hours. The service will be more expensive, but also more convenient than P2P carsharing. 

So demand from the renter could become more critical for carsharing companies in the future.1425  

 

5.2.1.3.2.3.3 Focus on the right target groups and use cases 
As the number of shared trips is only a fraction of the number of total trips, there is still huge potential 

for shared mobility to become more mainstream.1426 Especially in P2P carsharing, only a small 

portion of the population such as more forward-thinking people are using the service right now. So 

                                                   
1417 Cf. expert interview (2015), Fülöp 
1418 Cf. expert interview (2015), Esperitu 
1419 One example was mentioned where car drivers at a petrol station were targeted and it was offered that the bill for the 
fuel would be paid if the people signed up as a driver. Cf. expert interview (2015), Fjeldsoe-Nielsen 
1420 There is a high turn rate. Especially at Christmas time when money is needed, people use the service to make money. 
All kind of incentives that are related to the car, like fuel cards, better deals for maintenance, and loyalty cards are 
beneficial. Also incentives like cheaper phone deals for themselves and their families seem to be attractive for many. 
Offering cheap leasing deals is a very strong incentive, as it keeps people in the system because they need to pay their 
leasing rates. Cf. expert interview (2015), Fjeldsoe-Nielsen 
1421 Cf. expert interview (2015), Shaheen 
1422 Cf. expert interview (2015), Brook 
1423 This topic gets more complicated as different categories of cars like cheaper cars and luxury cars are on the platform. 
The primary goal is to reduce the price search as it is bad for the user and as well for the company because fewer people 
use the service. Price search is a sign of imbalance of supply and demand. Using technology is an appropriate way to 
solve that problem. The company Uber, for example, introduced Uber Pool as a way to increase utilization as people 
share their cars on part of the distance so the service gets cheaper for the user and more profitable for the driver. Such 
systems seem to work in an environment where there is enough supply, as well as demand. The most critical success 
factor in this matter is a high amount of traffic within a city. Cf. expert interview (2015), Fjeldsoe-Nielsen 
1424 The main value proposition for car ownership is seen as the fact that people know 100% that they can use their car 
that is parked in the garage. So the challenge for carsharing is to provide as many cars as possible to get a similar strong 
value proposition. Cf. expert interview (2015), Pascal 
1425 Cf. expert interview (2015), Fülöp 
1426 Cf. expert interview (2015), Phillips 
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the challenge is to reach the general public by perfectly addressing the target groups.1427 In this 

matter, strategic flexibility is required.1428 

Older people: The target group of older people is especially seen as a future opportunity. Older 

people tend to have high attachment to their car and don’t seem to be very open to alternative 

mobility options and carsharing. At the same time, older people are also realizing how much money 

they waste owning a car.1429 As their capability of using new technology is limited, the need to 

provide systems with high usability is even larger.1430  

People in middle age: The analysis of user data for Car2Go in Canada revealed that people 

between 35 and 50 were the largest user group.1431  

Two-cars households: The openness for carsharing seems to be higher for people with a second 

car.1432  

Students: carsharing seems to be popular among students and people in education so targeting 

this open-minded group has huge potential.1433 Especially in the US, carsharing is very present on 

the university campus.1434 

People at the lower income levels: The problem in addressing people at the lower end of the 

income scale is that they sometimes don’t have a driving license, a credit card or a smartphone. All 

of those things are required to participate in P2P carsharing.1435 Reaching this user group would 

also be very beneficial for social reasons as expressed by one expert.1436  

Owners of luxury cars: There are owners of luxury cars that participate in P2P carsharing. On the 

other hand, there is less demand for luxury cars as the pricing is usually too high.1437  

People with high frequency of car usage: The motivation to share one’s own car will obviously 

decrease if there is, for example, a daily need for the car, especially if people have kids.1438  

Urban versus non-urban living people: Providing shared mobility solutions to less dense areas 

and connecting those solutions to larger mobility hubs seems to be a major challenge in the field of 

mobility but at the same time one of the biggest opportunities.1439 As P2P carsharing is internet 

                                                   
1427 Cf. expert interview (2015), Fülöp 
1428 One major success factor for platforms is the ability to adapt to constant change. Companies will be faced with very 
different requirements when they enter new markets. In particular, the software team needs to be very flexible to react to 
the different demand to modify the fleet and operations scheme. At the same time, the company has to keep its brand 
identity. For example, Washington DC is completely different than Seattle in terms of a high utilization on weekends 
versus during the week. Cf. expert interview (2015), Fülöp 
1429 Cf. expert interview (2015), Steger-Vonmetz 
1430 Cf. expert interviews (2015), Steger-Vonmetz / Fülöp 
1431 Cf. expert interview (2015), Phillips 
1432 Cf. expert interview (2015), Phillips 
1433 Cf. expert interview (2015), Steger-Vonmetz 
1434 Cf. expert interview (2015), Gutmann 
1435 Cf. expert interview (2015), Esperitu 
1436 According to Gutmann, people with less education have no personal connection to carsharing systems in the US. 
Wealthier, more educated young people get in touch with carsharing on the university campus and keep using the system 
when they move to cities and start working. The less educated kids buy a car, cannot afford to live in cities and have no 
connection to carsharing. Cf. expert interview (2015), Gutmann 
1437 Cf. expert interview (2015), Reithofer 
1438 Cf. expert interview (2015), Pascal 
1439 Cf. expert interview (2015), Phillips 
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based, it is simple to provide the service in rural areas.1440 This has already been implemented by 

several P2P carsharing platforms.1441 One expert believes that this could be a successful strategy 

for P2P companies, as traditional carsharing services are not available in rural areas.1442 At the 

same time, it is recommended to start in a city with existing offers.1443 

Commuters: One expert was asked how he rates the potential of addressing commuters. This 

approach was strongly supported by the expert, also because of the advantages concerning carbon 

footprint.1444  

Airport P2P carsharing: Companies like FlightCar set up airport P2P carsharing business models 

that connect inbound and outbound passengers.1445 The value proposition seems to be huge, as 

car owners earn money instead of paying money for parking and the car gets cleaned.1446 

Airbnb use case: Connecting P2P carsharing with Airbnb seems to be another interesting use 

case. According to an expert, he personally rents out his car to Airbnb guests by using an P2P 

carsharing platform.1447 

Uber use case: Several experts were asked if companies like Uber need to get more cars to 

acquire drivers that don’t own a car. It was stated that the supply of cars is not the problem for 

companies like Uber.1448 Additionally, the trust issue seems to be even more complex in this use 

case. It could be tested best in countries like Austria or Germany where people are expected to 

follow the rules better than in other countries according to the experts view.1449  

Corporate P2P carsharing: There appears to be great potential in offering closed P2P solutions 

within companies, for employees.1450 

 
  

                                                   
1440 Cf. expert interview (2015), Esperitu 
1441 Cf. expert interviews (2015), Reithofer, Esperitu 
1442 Even though most P2P companies have a vision to expand to the suburbs, the challenge is huge to provide the same 
availability of cars as in urban areas. So in order to build the market, urban areas seem to be a better starting place. Cf. 
expert interview (2015), Shaheen 
1443 The approach of a successful P2P carsharing operator in the US was to start operations in a city where carsharing 
had been successfully established. The advantage is that it is not necessary to explain to people the concept of carsharing 
and to invest a lot in education of users. On the other side, it was also observed that current carsharing users are not 
very interested in other carsharing offers as long as they are satisfied with the current offer. Cf. expert interview (2015), 
Brook 
1444 Similar to the field of B2C carsharing, the concept is that people drive with their private car to the next train station to 
commute to the city and rent out their vehicle during the day. Cf. expert interview (2015), Fülöp 
1445 Cf. expert interview (2015), Cohen 
1446 Cf. expert interview (2015), Pascal 
1447 Cf. expert interview (2015), Gutmann 
1448 Cf. expert interview (2015), Fjeldsoe-Nielsen 
1449 Cf. expert interview (2015), Fülöp 
1450 For example, employees that share their vehicle during the day receive better and free parking options at the company 
premises. The company, on the other hand, has the opportunity to utilize this private vehicle fleet of their employees for 
business purposes. This use case is already in place in cooperations with Google, Airbnb and other companies. Cf. expert 
interview (2015), Gutmann 
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5.2.1.3.3 Future perspective of the business model  
 

5.2.1.3.3.1 P2P carsharing over fractional ownership 
The experts’ expectation is that fractional ownership concepts will be continuously implemented in 

the P2P concept.1451 In particular, OEMs could be interested in selling cars to people who are able 

to share them and perceive car ownership as valuable.1452 So a lot of experimentation of the 

automobile industry can be expected concerning the goal to sell cars over shared mobility concepts. 

However, insurance barriers are especially high concerning fractional ownership, at least in North 

America.1453 The car company Audi already launched an experimental project in Sweden called 

“Audi Unite” as one of the first approaches for fractional ownership programs. Several individuals 

share the same Audi at their apartment building using carsharing technology.1454 According to an 

Austrian expert, there are still legal issues concerning the sharing of the leasing rate in Austria.1455  

5.2.1.3.3.2 Connected cars – keyless car exchange 

Technology is seen as a very disruptive tool in the sense of making services more efficient and 

more convenient for the user in cases were processes are well designed.1456 For P2P carsharing, 

keyless car technology in combination with instant booking is seen as a major success factor as all 

friction from synchronization of the renter and the owner for key exchange can be solved with it.1457 

User acceptance: According to one academic expert, in the early days, people felt more 

uncomfortable with carsharing telematics solutions installed in their car. Those concerns seem to 

be softening now and people are welcoming the technology more and more. Still, all other concerns 

like risks and pricing issues remain.1458 Older people might have problems understanding the 

technology.1459 The younger generation is seen as more technologically savvy and seems to have 

different preferences. Owning a smartphone and having fashionable accessibility to vehicles is 

more relevant than owning a car.1460  

Depending on the use case: It is doubtful whether keyless car exchange is a success factor. The 

company Relay Rides (Turo) changed their processes to manual key exchange.1461 The conclusion 

of another expert is that the system of manual key exchange is only suited for long term rentals, 

not for short term rental because of the hassle of exchange.1462 

                                                   
1451 Cf. expert interview (2015), Cohen 
1452 Cf. expert interview (2015), Pascal 
1453 Cf. expert interview (2015), Cohen 
1454 Cf. expert interview (2015), Esperitu 
1455 Cf. expert interview (2015), Steger-Vonmetz 
1456 Cf. expert interview (2015), Esperitu, Phillips 
1457 Cf. expert interview (2015), Pascal 
1458 Cf. expert interview (2015), Shaheen 
1459 Cf. expert interview (2015), Fülöp 
1460 Cf. expert interview (2015), Esperitu 
1461 Cf. expert interview (2015), Cohen 
1462 Cf. expert interview (2015), Gutmann 
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High costs of hardware: The problem right now is that the technology is available but it is still too 

expensive.1463 For that reason, companies like Sharoo and Getaround developed their own 

carsharing telematics solutions. Costs for carsharing telematics solutions are generally 

decreasing.1464 

The role of automakers – limited access to the vehicle interfaces: According to one expert, 

many car manufacturers are still not very open to shared mobility concepts.1465 So open interfaces 

to the vehicles are required.1466 Things might change according to one expert, as he expects that 

automakers will implement carsharing telematics solutions in the vehicles and will give access to 

third parties.1467  

5.2.1.3.3.3 Autonomous vehicles 

The future of P2P carsharing from the perspective of the autonomous vehicle is seen as 

controversial by experts. The different views are introduced in the following.  

Replacement of P2P carsharing by autonomous vehicles: The near future of P2P carsharing is 

seen as very positive by one expert. However, due to developments like the autonomous vehicle, 

it is seen as more likely that companies like Uber and Car2go become the same and offer 

autonomous taxi services, thus making P2P obsolete.1468 The limited operation area of traditional 

B2C carsharing concepts that are mainly used in urban environments can be extended with 

autonomous vehicles. With self-driving cars, it is possible to reach rural areas, making it possible 

to reach utilization rates of 80 - 90% which is impossible with traditional carsharing.1469 

Rural areas and long distance trips as a remaining field: Other experts see limitations of the 

business case of the autonomous vehicle in terms of trips outside of the city.1470 The remaining 

holdout for P2P carsharing could be the long-distance rides and holidays, like camping. Other 

mobility forms will be more convenient for the user, especially in cities.1471 

Autonomous vehicles as an opportunity for P2P carsharing: The fractional ownership concept 

might be an important use case for the conversion to the autonomous vehicles.1472 With the 

autonomous vehicle, the pressure to connect cars across manufacturers might increase.1473  

                                                   
1463 A provider in Austria stated that the costs are between € 500 and € 1.000 for the hardware and additional costs for 
the SIM card will apply. Cf. expert interview (2015), Reithofer 
1464 New telematics technology offers are entering the market that can be connected via bluetooth for costs around 90 
dollars. Cf. expert interview (2015), Phillips 
1465 This is especially true when it comes to the need for dynamic startups to connect to the API of the cars in order to 
install carsharing telematics solutions. The perception of being a car producer is still very high and the openness for new 
concepts is limited for car manufacturers. Right now, every vehicle has to be hacked by the startups in order to install 
carsharing telematics solutions and there is a high level of insecurity about the liability impact and warranty issues. Cf. 
expert interview (2015), Fülöp 
1466 Access to data like fuel level and mileage, as well as the opportunity to open the doors with mobile access, should 
be provided by car manufacturers. Cf. expert interview (2015), Steger-Vonmetz 
1467 The pressure and market power of the field of shared mobility will increase and sooner or later OEMs will have to 
adapt. Companies like Tesla and Ford are already on this path. Cf. expert interview (2015), Esperitu 
1468 Cf. expert interview (2015), Gutmann 
1469 Cf. expert interview (2015), Phillips 
1470 Cf. expert interview (2015), Pascal 
1471 Cf. expert interview (2015), Gutmann 
1472 Cf. expert interview (2015), Pascal 
1473 The expectation is that car companies will sooner or later open their telematics interfaces for third party companies 
thus enabling a variety of shared mobility and other services. Cf. expert interview (2015), Esperitu 
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5.2.2 Empirical analysis II – explorative interviews with users 
(focus group discussion) 

In addition to the expert interviews, a focus group discussion with prospective users has been 

conducted. In the following, the procedure (chapter 5.2.2.1) as well as the results (chapter 5.2.2.2) 

of the focus group discussion is presented.  

 

5.2.2.1 Procedure of the focus group discussion 
In order to capture the perspectives of car owners on the different research questions, the 

qualitative method of focus group discussions have been selected. Focus group discussions are a 

qualitative instrument of exploratory research suitable of generating new perspectives on a certain 

research topic. Focus group discussions are especially suitable in mixed method approaches where 

qualitative and quantitative approaches are combined.1474 In comparison with group interviews, 

participants do not only answer questions but also raise additional questions.1475 As with all 

scientific methods, the limitations have to be considered as well. Focus group interviews should not 

be used to gather personal information as the group setting might constrict a complete transparence 

of the personal views.1476 Additionally, the results of a group discussion are very difficult to 

reproduce as the setting is very specific. Therefore, a standardization of the experiment cannot be 

made, which is a common characteristic of qualitative research methods.1477 

There are various goals for which focus group discussions can be used for.1478 For the purpose of 

this dissertation, this method will be used for identifying the opinions of individuals as well as the 

whole group on the research questions.1479 Focus group discussions should be guided by 

theoretical principles and require proper methodological decisions.1480 The setting of a focus group 

discussion is constituted by a group of people who discuss certain topics moderated by the 

researcher. The interaction of the participants is an essential part of group discussions and 

represents the main difference to other interview forms. The role of the moderator is challenging.1481 

For the research, a non-directive moderating approach has been used.1482 The focus was on getting 

                                                   
1474 There is an increased call for mixed-methods. Therefore, the popularity of focus group discussion increased, as well 
because these methods allow the efficient production of a large amount of data.  
Cf. Hesse-Biber / Leavy (2008), p. 209 ff. 
1475 Cf. Atteslander (2006), p. 131 
1476 Cf. Hesse-Biber / Leavy (2008), p. 209 
1477 Cf. Lamnek (2005), p. 418 
1478 Cf. Lamnek (2005), p. 413 
1479 The interactive character of focus group discussions, seems to be especially suitable for research question 2 and 3. 
The expectation was that innovative ideas overcome barriers for P2P carsharing as well as the future business models 
might be generated in this setting. 
1480 Cf. Hesse-Biber / Leavy (2008), p. 210 ff. 
1481 First of all, the moderator has to ensure that the environmental setting of the interview is enabling the production of 
reliable and valid information. Therefore, he has to promote group discussions and focus on the main topics of the 
research question. At the same time, the flexibility of the discussion has to be remained to generate new issues. Cf. 
Hesse-Biber / Leavy (2008), p. 208 ff. 
1482 The role of the moderator can be either directive or non-directive. Group discussions as a methodology of qualitative 
research, should be dominated by a non-directive moderating approach. The moderator introduces the framework of the 
discussion and leaves the course of conversation to the participants. His inputs are mainly focused on stimulating the 
group to further conversations. Cf. Lamnek (2005), p. 442 ff. 
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the discussion running by itself with few interventions, especially at the beginning of the 

discussion.1483 Notes were made on the content and as well on non-verbal communication by a 

note taker.1484  

The optimal process of a focus group discussion as outlined by Lamnek was applied.1485 Emphasis 

was put on the selection of the right participants.1486 The selection of the participants can be first 

based on the decision weather the participants come from a homogenous or heterogenous 

group.1487 According to Hesse-Biber / Leavy, a focus group should share certain common 

characteristics in order to engage in a productive interactive discussion.1488 According to the 

recommended selection criteria, the “Querdenker Club” seems to be the optimal solution.1489 With 

8 participants, the group size was optimal.1490 The focus group discussion was held on the 3rd of 

March 2016.  
 

5.2.2.2 Analysis of the focus group discussion 
The analysis of the interview transcripts was guided by content analytical methods.1491 Two central 

steps are presented in the following as recommended for the evaluation of focus group discussions. 

First, the formulated interpretation was conducted by structuring of passages according to content 

with help of headlines and paraphrases. In the second step, the meaning of the content was 

analyzed by conducting a reflective interpretation.1492 The evaluation of the focus group discussion 

was separated into three chapters according to the research questions. 

5.2.2.2.1 Motivational factors 
As an introduction, an initial statement for the discussion about motivational factors was made.1493 

Nearly everyone of the group stated their general willingness to share the personal car with other 

                                                   
1483 Cf. Bohnsack et al. (2006), p. 76 
1484 Cf. Hesse-Biber / Leavy (2008), p. 208 ff. 
1485 The discussion was initiated by a provocative statement to start the discussion. Focus was on encouraging a 
discussion between the group members itself and not between the group and the moderator. The whole group-discussion 
was recorded by audio and transcribed. Cf. Lamnek (2005), p. 415 
1486 Cf. Lamnek (2005), p. 415 
1487 Cf. Lamnek (2005), p. 434 
1488 There are several advantages in selecting an existing group setting for the discussion like the claim of qualitative 
research for naturalistic settings. On the other side, the personal connection between the group members can prevent 
an open exchange of opinions and there might be group members that behave dominant. Those problems can be solved 
by selecting group members randomly, but in this artificial case, there is higher uncertainty about the flow of the 
discussion. Cf. Hesse-Biber / Leavy (2008), p. 208 
1489 The participants meet regularly for the purpose of exchanging ideas about diverse topics of society and due to the 
fact that the „Querdenker Club“ has established a respectful culture of discussion. Therefore, the openness to share 
information can be expected to be rather high. The “Querdenker Club” can be seen as heterogenous according to 
demographic criteria or in respect to the professional and educational background. Even though it is an existing group 
that shares the common feature that they are all attending the “Querdenker Club” group discussions on a voluntary basis. 
So some homogenous elements in terms of an open attitude can be expected. 
1490 The appropriate size of the group is between 3 and 20 persons, usually groups with between 6 and 10 participants 
are seen as optimal. Cf. Lamnek (2005), p. 435 
1491 Cf. Lamnek (2005), p. 434 
1492 In this step, it is especially important to identify passages in the discussion that show a high degree of integration and 
metaphoric density and to focus on the way content is communicated. Cf. Bohnsack et al. (2006), p. 77 ff. 
1493 “I assume that most of you are not willing to share your own car with the person sitting next to you… and if so, I am 
interested in your personal motivation in sharing your car.” 
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people.1494 The balance between extrinsic and intrinsic motivational factors was different between 

the persons. The following factors were mentioned.  

Concerning extrinsic motivational factors, economic benefits appeared to be very dominant for 

most group members. Sharing the own car was not only seen as an opportunity to make money, 

but rather as an opportunity to save money for the operational costs of the car.1495 Concerning 

utility benefits, using the free capacity of vehicles that are unused most of the time and making 

money out of it was a rational consideration for most group members.  

Surprisingly, in terms of intrinsic motivational factors, social factors appeared to be relevant as 

well for several group members. One group member stated that for him, renting his car to others is 

an act of doing good to others which would give him personal satisfaction and enjoyment, without 

the motivation of earning money.1496 So far, those motivational factors match with the factors 

identified in the literature review. A completely new factor was mentioned as well that has not been 

mentioned so far in the context of P2P carsharing from the car owners side. By sharing the burden 

of ownership with others and by the positive feeling of giving to others, group members stated that 

P2P carsharing could induce the perception of personal freedom. Especially the financial freedom 

seems to be of high relevance.  
 

5.2.2.2.2 Barriers and operational success factors 
Barriers for P2P carsharing 

As identified in the literature review, the strong emotional attachment toward one’s own car 
appeared to be a huge barrier.1497 According to one person, the car is a huge source of personal 
status and identification. Another person stated that “…a car is like makeup, it becomes part of 

your identity." A person that used to work in consultancy argued about the high representative 
power of cars, especially in certain professions like consultants.1498 One topic that also gained 

huge attention in the focus group discussion, was the matter of personal belongings in the 
cars.1499 During the discussion, two topics appeared to be relevant in this matter. First, the huge 

efforts and the lack of convenience implied in cleaning up the cars before each rental process. 

Additionally, the personal belongings or sometimes even waste could lead to the feeling of 

embarrassment for some persons. Related to embarrassment, there is also a potential loss of 

                                                   
1494 The only exception was one person living in a quite rural area between Salzburg and Munich. 
1495 Accordingly, a huge awareness of the high monthly costs of owning and operating vehicle was observable. One group 
member was emphasizing the possibility to become a micro-entrepreneur and owning and renting several cars similar to 
renting out different apartments. 
1496 Another person commended this statement by recent findings in happiness research. The findings revealed that 
sharing with others seems to be the biggest source of happiness, more than owning a Ferrari. 
1497 The car is seen as a part of the own identity and part of the family and for this reason it is treated with care. One 
group member had a very radical view on the issues of personal attachment towards the car in our society. He argued 
that it is a weird behavior that many people treat their car better than themselves. They bring the car in regular intervals 
to the service and forget at the same time to care about themselves and never see a doctor. 
1498 In this field, it is not possible to drive with a small car to the customer. The group raised the question, if carsharing 
concepts could become popular also for those kinds of occupations by changing definitions of status symbols. 
1499 Many people stated that in their cars are numerous personal belongings during all times. One person expressed the 
situation as followed: “My car is a garbage heap, it would take me minutes to clean up." Another person stated that his 
golf bag is in there all season from April to November and he does not want to take it out. 
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status by sharing the own car with owners. The topic of lacking convenience was also an issue in 

terms of a felt loss in flexibility.1500 Also the lack of economic benefits was a widely discussed 

issue.1501 The topic of perceived risk and lacking of trust gained most attention of the group. On 

the one side, there is the hassle factor associated with all unknown risks like a damaged car.1502 

Lack of trust towards the other members is seen especially as a cultural phenomenon in our 

society according to one person.1503 Additionally, one person mentioned the legal requirement in 

Austria to check the driving license before handing over the own car to other people.  

Success factors for P2P carsharing 

One person advised platforms to recommend different prices depending on the location.1504 

Concerning trust, one group member attributed rating systems as critical.1505 One comment also 

raised concerns about the social impact of such sharing systems.1506 Value-added services 
seem to be beneficial for customer acceptance. Especially cleaning the car as well as maintenance 

work are seen as valuable services. Governance rules are seen by all group members as the 

precondition in carsharing.1507 According to one opinion, the most important thing are not only rules, 

but also a positive culture of conflict. Concerning governance, also financial deposits are seen 

as a practical solution to reduce the fear of sharing. A feeling of community is seen as a strong 

source for generating trust. This is especially true for smaller user groups. This implies, to offer P2P 

carsharing users to share within a limited group of people. Insurance is also seen as a relevant 

trust building measure. Reaching out for the right target group was seen as essential.1508 The 

commuter use case seems to be especially interesting. One person mentioned the trends towards 

                                                   
1500 A group member expressed the value of being able to use the car whenever he wants it, even though he uses the 
car only occasionally. One person sees a parallel to a drilling machine that is owned by everyone and only used once a 
year. This factor appeared to be very dominant especially for a person living in a rural area where are no alternatives. He 
would be worried of not having a car especially in case of an emergency like being ill. 
1501 One person was thinking about his experience with car rental in the US. As there is no limitation of miles, he drove 
thousands of miles within two weeks. He mentioned huge concerns when other people would drive that much with his 
car and thus reducing the value of the car. Therefore, the group believes that especially old cars will be put into such a 
system as the value of the car is already down. Additionally, the issue of receiving a car with an empty gas tank was 
raised by one group member. 
1502 Especially the fear of intensive discussions about damages was mentioned. Personal experiences in discussion 
between man and women about small scratches on the vehicles were practical examples of this topic and of different 
views on reality. Insurance is seen as a big black box in this matter. 
1503 He believes that there is much mistrust between people, especially if the other person handles the car not with care 
for example when the motor is still cold. In countries like Australia, he personally experienced a completely different 
openness to share the own car already 30 years ago. Once more, experiences with rental car companies came up in this 
context. Group members talked about their perception of how people badly treat rental cars. 
1504 Especially, in Munich were the costs of car ownership are higher than in other parts, recommended prices should be 
higher. 
1505 According to his view, ratings on Amazon are increasingly faked. Additionally, another person stated that rating 
systems could become huge entry barrier. Because as long as you have no rating, you will receive no booking. This 
phenomenon seems to be especially relevant for the accommodation sharing platform Couchsurfing. 
1506 He sees a potential danger that commodities that used to be shared without compensation, will be shared only over 
commercial platforms in future. 
1507 One member even compared carsharing with marriage. In his opinion, most marriages are getting divorced due to 
misunderstandings concerning daily routine procedures. 
1508 Concrete use cases where addressing people from different backgrounds or students as well as implementing 
fractional ownership models in housing communities. Huge potential is seen by the group especially in housing blocks. 
A number of cars could be shared among the people living in the same housing block. One person believed that especially 
people with a low valued car would participate in carsharing systems. In urban environments, people see more potential. 
One group member also expressed his belief that the cultural background could have impacts as well. People from certain 
CEE countries traditionally share their car with their friends and families, usually for the purpose of buying a more 
expensive car like a BMW. 
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home working. Such models could be perfectly combined with sharing a car as there is no mobility 

need for certain days in the week. Fractional ownership is seen as a field with huge potential by 

the group.1509 Especially in business environments, fractional ownership models are seen as a 

relevant alternative. Consultants could still drive their status loaded cars but on a shared basis 

within the company. Also the possibility of better configurations of the car due to savings by sharing 

is seen as a motivational factor. Critical mass providing ubiquity was indirectly mentioned by one 

group member.1510 The huge barrier of the personal belongings including potential solutions was 

widely discussed.1511 The best solution for all group members, would be a service that takes care 

of all troubles related with the car, even maintenance as one person expressed.1512  
 

5.2.2.2.3 Future business model 
The last discussion was about the future perspective of P2P carsharing in terms of the autonomous 

cars and the connected car.1513  

Keyless car exchange: For most group members, keyless car exchange is seen as a huge chance 

for P2P carsharing. Many agreed that especially for the lack of time there is no other chance than 

making a keyless exchange. One group member raised serious concerns towards privacy 

issues.1514 There is mutual agreement that especially the next generation will be definitely more 

open to such solutions, as this generation seems to have no concerns with privacy issues as they 

share nearly everything in social media. The monthly costs of 20 Euros for a carsharing telematics 

solution are not seen critical by most group members. They believe that most people would pay 

this amount as they have the opportunity to make money. One group member stated that platforms 

should use tools like Facetime to allow users to make a short video chat before the rental. According 

to another user, trust can be built. It is like the trust in our money system.  

Self driving cars: The reduced risk of sharing an autonomous vehicle is seen by most group 

members. They believe that this of course would reduce the fear factor of sharing. On the other 

side, some persons also believe that the costs of autonomous vehicles will drop drastically similar 

to the cost developments of electric vehicles like the Tesla. Therefore, the need to share an 

autonomous vehicle due to increased purchasing costs might not be the dominant factor.  

Intermodal mobility: Certain group members raised the need to connect such carsharing systems 

with intermodal solutions that are supported by modern technology. Also ridesharing and taxi 

services would be beneficial to increase flexibility.   

                                                   
1509 The son of one group member for example bought a car together with his student friends. 
1510 According to his view, the more cars and renters are in the system, the more convenient and beneficial the service 
gets. 
1511 On person recommended car manufacturers to provide intelligent solutions for that matter. The most practical solution 
the complete group agreed on, was a special box provided by the platform where people can put in their personal 
belongings. In case of a rental process, they can easily put out the box. 
1512 “That’s the dream from all of us that you do not need to take care of the damn car." 
1513 The last part was introduced with the statement: “An autonomous vehicle has to be shared” 
1514 He definitely would not accept a carsharing telematics solution in his vehicle. All other group members viewed this 
topic more relaxed. One person stated that there is no 100% security in no aspects of life. 
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5.3 Quantitative empirical survey 
In this chapter, the quantitative empirical survey is conducted. The main goal of the empirical part 

is to generate hypotheses based on the results of the literature review and the qualitative empirical 

survey and furthermore to test the hypotheses by conducting a representative survey. First, the 

methodology of the empirical part is outlined in chapter 5.3.1. Afterwards the empirical evaluation 

and the results are presented in chapter 5.3.2. Finally, the conclusion of the results of the empirical 

analysis is drawn in chapter 5.3.3. 

 

5.3.1 Methodology of the quantitative survey 
The chapter starts with a general introduction into the challenges in consumer research (chapter 

5.3.1.1.1). Then the research hypotheses are developed and the operationalization of constructs is 

conducted in chapter 5.3.1.2.2). Afterwards, the methodology of structural equation models is 

introduced in chapter 5.3.1.3.1. Finally the research design is outlined in chapter 5.3.1.4. 

 

5.3.1.1 Procedure of the quantitative survey 
In this chapter, the challenges in consumer research for generating valid construct measures are 

outlined (chapter 5.3.1.1.1) and the applied procedure is introduced (chapter 5.3.1.1.2).  

 

5.3.1.1.1 Challenges in consumer research 
For a long time, marketing research was not concerned with the generation of valid construct 

measures. Jacoby emphasizes this problem in his work on marketing research. "In point of fact, 

most of our measures are only measures because someone says that they are, not because they 

have been shown to satisfy standard measurement criteria (validity, reliability, and sensitivity)."1515 

According to Edwards / Bagozzi, a measure is defined as ”…an observed score gathered through 

self-report, interview, observation, or some other means.”1516 Several authors share this statement 

of Jacoby and postulate that one of the central problems of marketing research is securing valid 

measurements in gathering the construct. For this reason, the focus should be on construct validity 

for every scientific process in marketing.1517  

Jacoby refers to the difficulty of conducting proper consumer research.1518 Based on the biases 

identified by Jacoby, Churchill proposes a framework that assists in generating measures with high 

                                                   
1515 Jacoby (1978), p. 91 
1516 Edwards / Bagozzi (2000), p. 156 
1517 Cf. Steenkamp / van Trijp (1991); Homburg / Giering (1996), p. 5 
1518 In particular, verbal reports have to be seen as critical due to the many biases and the often demonstrated discrepancy 
between what people say and what people do. Jacoby groups the possible errors of verbal reports into the interviewer 
error, the respondent error and the instrument error. He emphasizes that verbal reports are an important methodology in 
empirical research, but they have to be executed in the right manner with regard to the mentioned biases. Cf. Jacoby 
(1978), p. 90 ff. 
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reliability and validity properties. According to Churchill, the general goal of measurement 

instruments is to achieve an observed value (XO) that is close to the true score (XT).1519 Systematic 

and random measurement errors have to be taken into account. A random measurement error is 

seen as random if the remaining variance deviates from the mean without a systematic pattern. A 

systematic measurement error is defined by a deviation of the observed mean and the actual 

mean.1520 Churchill includes those distortions that reduce the quality of XO into the equation: XO= 

XT + XS + XR.
1521

 The quality of the measures depends on the used procedures that produce the 

measures.1522 For that reason, emphasis is put on the proper operationalization of the constructs 

as described in the following chapter. 

 

5.3.1.1.2 Applied procedure of the quantitative survey 
As outlined in the previous chapter, the challenge in consumer research is to develop proper 

measures and to reduce bias. In this chapter, the process for the operationalization of constructs 

used in this work is outlined.  

According to Bagozzi / Fornell theoretical constructs are “…abstract, unobservable properties or 

attributes of a social unit or entity. They achieve their meaning through formal connections to 

empirical concepts as well as through their definition."1523 In marketing research, the complexity of 

constructs tends to be quite high. They usually cannot be measured with a simple measurement 

method. Homburg et al. refer to examples of complex constructs in consumer behavior research 

such as attitudes, motives, values and needs.1524 As those constructs are not directly measurable, 

they are also called latent variables.1525 In comparison to manifest variables that can be directly and 

empirically observed, latent variables or hypothetical constructs cannot be directly observed on the 

empirical level.1526 Appropriate measurement instruments are required to capture latent 

variables.1527 In the process of operationalization, appropriate observable indicators are used in 

order to capture and measure latent variables or hypothetical constructs.1528  

                                                   
1519 Cf. Churchill (1979), p. 65 ff. 
1520 Cf. Nitzl (2010), p. 23 
1521 XS: ”systematic sources of error such as stable characteristics of the object which affect its score”; XR: "random 
sources of error such as transient personal factors which affect the objects score". Churchill (1979), p. 65 
1522 Validity is given when “…the differences in observed scores reflect true differences on the characteristic one is 
attempting to measure and nothing else that is XO=XT." Reliability is reached when independent but comparable 
measures show similar results. It depends on the degree to which the variation of scores can be attributed to random 
errors. Perfect reliability is reached, when XR=0. This does not mean that a measure is valid at the same time as the 
observed score could still equal XT + XS, but a measure that is valid is seen as reliable. Reliability can be easily computed 
and is regularly reported. Evidence on the other side is much more difficult to secure but is a better indicator of validity. 
Churchill (1979), p. 65 ff. 
1523 Bagozzi / Fornell (1982) quoted by Bagozzi et al. (1982), p. 465 
1524 Cf. Homburg / Giering (1996), p. 5 
1525 Cf. Homburg / Giering (1996), p. 6 
1526 Cf. Weiber / Mühlhaus (2014), p. 24 
1527 According to Weiber / Mühlhaus, the simplest way to measure a latent variable or hypothetical construct is to use an 
intensity scale. The problem with such measurement is that people would have a different understanding of the scales 
and the measurements would not be comparable between several people. Additionally, such a simplifying approach is in 
contrast to the character of hypothetic constructs, as they usually consist of several dimensions. If there is no direct 
observation of behavior or of constructs possible, measurement models are required. Cf. Weiber / Mühlhaus (2014), p. 
40 
1528 Cf. Weiber / Mühlhaus (2014), p. 105 
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In the following, the research process of the quantitative survey is outlined. Churchill’s recommended 

framework has been used and adapted for the purpose of this research as illustrated in figure 65.1529  

 
 

Figure 65: Procedure of the quantitative part. Adapted framework recommend by Churchill for 

developing better measures1530  

 

1. Construct conceptual design 

In specifying the domain of the construct as a first step, the researcher must be very exact in the 

conceptual specification of the construct and in the definition of what is included in the domain and 

what is not included.1531 This has been comprehensively done in the literature review (chapter 3) 

and will be further conducted in the following chapters (chapter 5.3.1.2). Also other qualitative 

techniques like expert interviews and focus group discussions have been applied as recommended 

by Homburg / Giering (chapter 5.2).1532 

2. Generation of sample items 

In the second step, items have to be generated that capture the specified domain. Concerning the 

right techniques to generate items, Churchill refers to Selltiz et al. that recommend literature 

reviews, experience surveys and insight-stimulating examples.1533 Out of the literature review, a 

basic definition of the variables was derived, as well as an indication concerning the number of 

dimensions and components.1534 For many constructs like values or trust, field-tested models for 

the construct operationalization exist and have been used as much as possible.1535 As the 

                                                   
1529 Cf. Churchill (1979), p. 65 ff. 
1530 Cf. Churchill (1979), p. 65 ff. 
1531 Cf. Churchill (1979), p. 65; Weiber / Mühlhaus (2014), p. 86; Homburg / Giering (1996), p. 11 ff. 
1532 Cf. Homburg / Giering (1996), p. 11 
1533 Cf. Selltiz et al. (1976) quoted by Churchill (1979), p. 67 
1534 Cf. Churchill (1979), p. 65 ff. 
1535 Cf. Weiber / Mühlhaus (2014), p. 106 ff. 
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phenomenon of P2P carsharing is in its early stage, a few new items had to be developed. If 

possible, existing constructs have been adapted.1536 For this matter, the research approach of O-

Leary has been applied.1537 Additionally, experts and experienced persons with insights into the 

phenomena were interviewed as recommended by Churchill.1538 This process for item generation 

is also supported by Weiber / Mühlhaus.1539  

3. Collection of sample data / adaptation of the item list 

Sample data was collected by sending out the first draft of the survey to ten selected people from 

different age groups. Structured feedback to the survey items in terms of understandability as well 

as length was captured. Certain items have been adapted and several multi-item scales have been 

reduced to single-item scales for the reason of parsimony.  

4. Collecting of data 

Representative data of the Austrian population was collected by an online survey as described in 

chapter 5.3.1.4.  

5. Quality assurance 

In chapter 5.3.2.2, several tests have been performed to assure the quality of the data.1540  

6. Presentation of the results 

In chapter 5.3.3, the final results are presented. 

 

 

  

                                                   
1536 Cf. Weiber / Mühlhaus (2014), p. 106 ff. 
1537 Cf. O-Leary (2007), p. 1 
1538 In the early stages of item generation, the focus should be on the development of a set of items that match with each 
of the dimensions of the construct. Further, it makes sense to include items with slightly different meanings in order to 
refine the original list to receive a better foundation for the eventual measure. Finally, a process step called item editing 
is required. Every statement will be reviewed to produce a wording that is as precise as possible for the following data 
collection. Cf. Churchill (1979), p. 65 ff. 
1539 Cf. Weiber / Mühlhaus (2014), p. 106 ff. 
1540 As stated by Churchill, the Coefficient Alpha has been used among other quality instruments. Many possible errors 
like personal factors as well as unclear questions should lower the average correlation of the items and will be transparent 
by a low Coefficient Alpha. Remaining possible errors like the between-test error can only be made visible by collecting 
additional data which could of course be subject of further research projects. Cf. Churchill (1979), p. 69 ff. 
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5.3.1.2 Research hypotheses and operationalization of 
constructs 
In this chapter, a general introduction into the operationalization of constructs is provided (chapter 

5.3.1.2.1). Additionally, the research hypotheses are developed and the constructs are 

operationalized (chapter 5.3.1.2.2).  

 

5.3.1.2.1 Introduction to the operationalization of constructs 
One of the main challenges in marketing research is the generation of adequate measures.1541 

Operationalization deals with the development of measurement instruments of constructs. 1542 

According to Edwards / Bagozzi, a construct is “…a conceptual term used to describe a 

phenomenon of theoretical interest.1543 A construct is also called a latent variable, as it is not directly 

measurable. The goal of construct modeling is to empirically measure relationships between 

observable variables (indictors) and the latent construct.1544 In the following chapters, the 

theoretical foundation for the measurement of constructs is built by introducing the basic concepts 

of operationalization.  

 

5.3.1.2.1.1 Single factor-items versus multi-factor items 
At this point, the classification of latent variables must be explained. Two dimensions of 

categorization can be distinguished. First of all, latent variables can be clustered into single-factor 

items and multi-factor items depending on the number of factors. Single-factor items are 

characterized by a clearly defined scope. The construct is represented by one single factor. The 

observable variables can be consolidated at the construct level.1545  

A multi-factor construct is captured by two or more factors. If each factor can be attributed to the 

same theoretical dimension of the construct, it is called single-dimensional construct.1546 On the 

other side, if the dimensions of the construct cannot be gathered directly through the indicators and 

consist of several factors, it is called multi-dimensional construct. The multi-dimensional construct 

has the highest requirements concerning the measurement model.1547 Still, some scientists define 

single-dimensional measurement models as the pre-requirement of a precise scientific 

procedure.1548 Many scientists argue that this claim is not appropriate for many cases of empirical 

research in order to measure the latent constructs in an adequate way.1549  

                                                   
1541 Cf. Jacoby (1978), p. 91; Homburg / Giering (1996), p. 5 
1542 Cf. Homburg / Giering (1996), p. 5 
1543 Edwards / Bagozzi (2000), p. 157 
1544 Cf. Homburg / Giering (1996), p. 6 
1545 Cf. Homburg / Giering (1996), p. 6 
1546 Cf. Homburg / Giering (1996), p. 6 
1547 Cf. Homburg / Giering (1996), p. 6 
1548 Cf. Danes / Mann (1984) quoted by Christophersen / Grape (2009), p. 106 
1549 Cf. Venkatesh et al. (2003) quoted by Christophersen / Grape (2009), p. 106 
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The problems of using single-item measures are summarized by Jacoby by bringing up the 

following question: "...given the complexity of our subject matter, what makes us think we can use 

responses to single items (or even two or three items) as measures of these concepts, then relate 

these scores to a host of other variables, arrive at conclusions based on such an investigation, and 

get away with calling what we have done "quality research”.”1550 

The advantage of multi-item measures compared to single items is summarized by Churchill.1551 

He argues that multi-item measures are especially important for investigation of behavioral 

relationships.1552 The higher precision of multi-item measures in capturing the latent variable 

compared to single-item measures is also emphasized by De Vellis.1553 For those reasons, a multi-

item measures approach has been selected for most cases. Single-item measures have been used 

selectively, as there is relevant argumentation for the use of single-item measures like an increased 

response rate.1554 The applied method, PLS SEM has generally no restrictions on the use of single-

item measures compared to CB-SEM.1555 Several authors argue that single-item measures are the 

right choice under certain circumstances, especially when the scope of the construct is narrow as 

well as unambiguous for the respondents.1556 Baumgartner / Homburg observed by conducting a 

meta study on SEM that 48% of the studies had at least one single-item construct.1557 In many 

settings, additional items only add incrementally little contribution and even increasing across-item 

errors as respond behavior might be negatively influenced.1558  

 

5.3.1.2.1.2 Scales of indicators 
During the operationalization process, decisions on the measurement scales concerning the 

answer format must be made. Four different types of scales are introduced in the following.  
 

Nominal scales consist of different categories that cannot be ordered in terms of size. A 

prerequisite is that a clear classification into the categories (e.g. male / female) is possible. The 

categories are combined with numbers. In the analysis, the only suitable operation is counting how 

many respondents share the same characteristic.1559  

                                                   
1550 Jacoby (1978), p. 93 ff. 
1551 "(1) the specificity of items can be averaged out when they are combined, (2) by combining items, one can make 
relatively fine distinctions among people, and (3) the reliability tends to increase and measurement error decreases as 
the number of items in a combination increases." Cf. Churchill (1979), p. 65 
1552 Cf. Churchill (1979), p. 65 
1553 Additionally, a common mistake is to economize and to use scales that are too brief in order to reduce the amount of 
time for the questionnaire thus generating unreliable data, even though the number of respondents might be higher. Cf. 
DeVellis (2012), p. 12 ff. 
1554 Cf. Hair et al. (2011a), p. 423  
1555 Still, especially with restricted sample sizes, there might be quality issues on parameter estimates with low outer 
model quality in regards to indicators per constructs. Cf. Hair et al. (2011a), p. 423 
1556 Cf. Hair et al. (2011a), p. 423 
1557 Cf. Baumgartner / Homburg (1996), p. 145 
1558 Cf. Drolet / Morrison (2001), p. 196 
1559 Cf. Pospechill (2006), p. 23; Bortz (2006), p. 18 
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Ordinal scales include categories that can be ordered from small to large. Examples are different 

educational levels as well as income brackets.1560 Therefore, statements about the relations 

between the observations is possible.1561  
 

Interval scales are a metric scale with the specific characteristic that the values of the intervals 

have the same distance. For this reason, statements about the difference between the observations 

is possible. Subtraction and addition of values is allowed. As there is no zero value, relationships 

cannot be computed.1562 An example of an interval scale is the Celsius temperature scale.1563 

Interval scales are seen as the prerequisite for structural equation models (SEM) used in this 

work.1564 Rating scales are commonly viewed as quasi-metrical scales in social science as long as 

the distance between the categories is equal.1565 
 

Ratio scales have the same characteristics as interval scales. In addition, an absolute zero value 

is given, so relationships of the numbers represent relationships of the values. Examples are weight 

and length, as well as temperature in Kelvin.1566  

Nominal and ordinal variables are commonly termed categorical variables. Interval and ratio 

variables are referred to as continuous variables.1567 The higher the scale, the higher the quality of 

information. Therefore, continuous variables have been used whenever possible.1568 A 

comprehensive overview to measurement scales is provided by Pospechill. Each scale has certain 

rules concerning transformations and adequate statistical procedures.1569 Those definitions have 

been respected during the analytical process. 

Another central question is whether the scale includes an even or uneven number of categories. In 

case of an uneven number, the respondent has the opportunity to choose a neutral answer in case 

he or she is ambivalent in terms of a question. The problem could be that respondents choose the 

neutral position out of comfort and / or make a fast decision. The interpretation of the neutral 

position is therefore not always clear. In case of an even number of categories, respondents are 

forced to make a decision. Therefore, ambivalence and indifference cannot be captured.1570 

Especially in the case of product innovation, uneven categories might be beneficial, as respondents 

have not formed an opinion yet.1571 Therefore, uneven categories of scales will be used. 

                                                   
1560 Cf. Allen et al. (2008), p. 9 
1561 Cf. Pospechill (2006), p. 23 
1562 Cf. Pospechill (2006), p. 23 
1563 Cf. Bortz (2006), p. 21 
1564 Cf. Bagozzi (1981), p. 200; Zinnbauer / Eberl (2004), p. 3 
1565 Cf. Zinnbauer / Eberl (2004), p. 3 
1566 Cf. Pospechill (2006), p. 24 
1567 Cf. Allen et al. (2008), p. 9 
1568 Cf. Raithel (2008), p. 44 
1569 Cf. Pospechill (2006), p. 25 
1570 Cf. Albers et al. (2009), p. 71 
1571 Cf. Fazel (2014), p. 210 
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One of the most commonly used scales for measuring attitude are the Likert scales. Regularly used 

answer ratings scales are 5-point and 7-point, capturing a strongly negative attitude to a specific 

question towards a strongly positive attitude.1572 These 7-point Likert scales have been used as 

recommended for Structural Equation Modeling (SEM).1573 Items should have a monotonous 

characteristic. A clearly positive or negative positioning towards the construct is mandatory. A 

negative formulation of the item is possible and, in some cases, recommended as it prevents a 

tendency towards “yes-saying". The values of the categories are switched in this case.1574 

Selectively, negatively formulated scales were used in this work. 

 

5.3.1.2.1.3 Operationalization of constructs 
As explained in chapter 5.3.1.1.2, appropriate instruments must be developed in order to measure 

latent constructs. De Vellis explains the relevance of scales in gathering the latent variable by 

combining items into one mutual score.1575 In social science, the observed variables are dependent 

on latent variables in nearly all measurements according to Bollen / Ting.1576 De Vellis states that 

scales are developed because we want to measure a theoretical assumption that we cannot assess 

in a direct way.1577 De Vellis stresses the importance of the careful development of item 

composites.1578  

Weiber / Mühlhaus recommend the use of available scale handbooks for measuring the latent 

constructs that have been published for many disciplines. As no absolute measures of constructs 

exist, the general recommendation is to assess and re-specify measurement models depending on 

the context.1579 Therefore, existing scales including scale handbooks were used as far as possible. 

If required, those scales were adapted to address the context of P2P carsharing. In some cases, 

new scales were developed. The exact procedure for the development and testing of scales is 

illustrated in chapter 5.3.1.1.2.1580 

 
  

                                                   
1572 Cf. Albers et al. (2009), p. 73 ff. 
1573 Cf. Bagozzi (1981), p. 200; Zinnbauer / Eberl (2004), p. 3 
1574 Cf. Albers et al. (2009), p. 73 ff. 
1575 "Measurement instruments that are collections of items combined into a composite score and intended to reveal of 
theoretical variables not readily observable by direct means are often referred to as scales." Cf. DeVellis (2012), p. 11 
1576 Cf. Bollen / Ting (2000), p. 3 
1577 Cf. DeVellis (2012), p. 11 
1578 "Researchers often throw together or dredge up items and assume they constitute a suitable scale. These 
researchers may give no thought to whether the items share a common cause (thus constituting a scale), share a common 
consequence (thus constituting an index), or merely are examples of a shared superordinate category that does not imply 
either a common causal antecedent or consequence (thus constituting an emergent variable)."  DeVellis (2012), p. 13 
1579 Cf. Segars / Grover (1993), p. 525 
1580 Literature including existing scales should be consulted also for the reason of the scientific improvement. If every 
scientist developed his own construct operationalization, there would be an overflow of different approaches. Cf. Weiber 
/ Mühlhaus (2014), p. 105 
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5.3.1.2.2 Research hypotheses and operationalization of the 
constructs 
In the following chapters, the research hypotheses are developed and the operationalization of the 

constructs is conducted. Quantitative social science is mainly grounded in the critical rationalism of 

Popper. Social reality is seen as objectively given and can be captured with controlled methods. 

Empirical research should gather data about the social reality based on prefixed theories and 

hypothesis.1581 Hypotheses have to be formulated as an attempt to explain the unknown reality.1582 

A hypothesis is a sentence formulated with clearly defined terms that can be empirically tested.1583 

In the formulation of the hypotheses of this dissertation the criteria introduced by Bortz / Döring 

have been applied.1584 This was done by conducting a quantitative empirical survey (chapter 5.3). 

The structure of the chapter is based on the research questions and its associated hypotheses. 

The findings of the literature review (chapter 3), the theoretical foundation (chapter 4), as well as 

the qualitative findings (chapter 5.2) will be incorporated into the development of the hypotheses 

as well as the operationalization of the constructs.  

 

5.3.1.2.2.1 Extension of the Technological Acceptance Model 
(TAM) – research question 1 
Based on the theoretical and qualitative findings so far, the TAM model will be extended by several 

constructs that are expected to influence acceptance for P2P carsharing as a result of the literature 

review or the qualitative interviews.  

In the appendix in chapter 6.4.1.6 further constructs that have been applied within TAM research 

are outlined. Those constructs have not been included in this research model for reasons of 

parsimony or because there was not enough empirical support. Of course, those constructs could 

be included in future research projects.  

 

5.3.1.2.2.1.1 Factors of the Technological Acceptance Model (TAM)  
The original TAM model of Davis is the basic foundation of this work, as introduced in  chapter 4.3. 

Therefore, hypotheses for perceived usefulness (PEU), perceived ease of use (PEOU) as well as 

behavioral intention to use (BI) will be tested according to the original TAM.1585 In the context of this 

work, perceived usefulness (PEU) will be defined as the degree to which people believe that sharing 

their car through a P2P carsharing service is beneficial to them. Perceived ease of use (PEOU) 

captures the degree people believe that using a P2P carsharing system will be free of effort to them. 

                                                   
1581 Cf. Atteslander (2003), p. 83 
1582 Cf. Atteslander (2003), p. 22 
1583 Cf. Atteslander (2003), p. 45 
1584 Cf. Bortz / Döring (2006), p. 4 quoted by Weiber et al. (2014), p. 4 
1585 Cf. Davis (1989) 
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Both constructs are supposed to have a direct influence on the behavioral intention to use P2P 

carsharing services for sharing one’s own car with others. In the original TAM model, behavioral 

intention to use (BI) is influencing actual system use.1586 As the current market for P2P carsharing 

is in the early stages and a vast minority of the population are using the service, actual usage is 

not a suitable measure. Therefore, the construct of actual system usage has been replaced by 

planned usage (PU) with reference to the original scales Davis (1989) used for system usage. As 

planned usage (PU) is a self-reported measure, it should not be regarded as precise measures of 

actual system usage even though research showed that they are appropriate.1587 The 

operationalization of the constructs has been conducted based on relevant references within the 

TAM research. According to those constructs, the following hypotheses can be formulated (figure 

66). 

 

Figure 66: Hypotheses 1  

 

5.3.1.2.2.1.2 Subjective norm 
The construct subjective norm was not integrated into the original Technological Acceptance Model 

(TAM) even though it was a relevant construct of the Theory of Planned Behavior as well as the 

Theory of Reasoned Action (chapter 6.2.3). Davis et al. observed that the influence of subjective 
norm on behavioral intention was not significant. This was surprising, as existing research had 

shown an influence of the top management on user acceptance.1588 Findings of Malhotra / Galetta 

show that social influence significantly affects the attitude of the users, but only indirectly influences 

their behavioral intention over attitude. No direct effect of social influence on behavioral intention 

could be observed.1589  

Cheung / Vogel showed that the subjective norm by peers moderated between the constructs 

attitude and intention towards technology usage.1590 In the TAM 2 as well as TAM 3, subjective 

                                                   
1586 Davis (1989), p. 319 ff. 
1587 Cf. Davis et al. (1989), p. 991 
1588 They conclude that further research on the influence of social norm in computer acceptance is required.  
Cf. Davis et al. (1989), p. 998 
1589 The impact of three factors defining social influence were tested. Compliance turned out to influence the users’ 
attitude towards a computer system in a negative way. On the other side, internalization and identification had a positive 
influence on attitude. According to Malhotra / Galetta, especially in companies where executives decide on a certain 
system to be used, people act according to this requirement, but this form of compliance negatively influences the attitude 
of the users. Concerning P2P carsharing, compliance seems to be a minor effect, as the participation for such a system 
is probably in most cases voluntary. Cf. Malhotra / Galletta (1999), p. 9 
1590 The TAM was extended by several factors to analyze the acceptance of applications at Google for collaborative 
learning. The results additionally show that interestingly, no influence of the social norm was found by the influence of 
instructors or the mass media. Cf. Cheung / Vogel (2013), p. 160 

Hypothesis Nr. Independent variable Influence Dependent variable
H1: The Technology 
Acceptance Model (TAM) 
provides a suitable model 
to measure the acceptance 
for P2P carsharing. 

1.1. Behavioral intention to use (BI) positive Planned usage (PU)

1.2. Perceived ease of use (PEOU) positive Perceived usefulness (PEU)

1.3. Perceived usefulness (PEU) positive Behavioral intention to use (BI)

1.4. Perceived ease of use (PEOU) positive Behavioral intention to use (BI)
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norm was integrated due to its significant influence on perceived usefulness (PEU) and behavioral 

intention (BI).1591 Gao / Bai observed that social influence had a relevant influence on acceptance 

for internet of things technology.1592 The factor social presence was found to have a significant 

influence on usage of use social media.1593 The factor of social influence on behavioral intention 

(BI) appeared to be significant in a study of technology acceptance of physicians.1594 In the context 

of acceptance of electric vehicles, Fazel showed that subjective norm was a strong predictor of 

perceived usefulness (PEU).1595 Even though the results in TAM research are controversial, the 

construct subjective norm will be tested due to strong empirical support. The following hypotheses 

are formulated (figure 67).  

 

Figure 67: Hypotheses 2  

 

5.3.1.2.2.1.3 Awareness and experience with collaborative consumption  
Awareness and experience with traditional carsharing (and especially P2P carsharing) can be 

expected to be rather low (see chapter 3.4.1.1 and chapter 3.4.1.2.3).1596 Especially for people who 

own a car, very few people are aware of carsharing concepts.1597 The expert interviews also 

confirmed lack of awareness as a huge barrier.1598 In general, lack of experience is seen as a barrier 

for collaborative consumption as many users reported problems in operating the system.1599 

Education of the market is seen as a primary task to increase acceptance and trust.1600 For this 

reason, it will be investigated whether awareness and experience with collaborative consumption 

(ACC, ECC) are relevant factors to predict the acceptance of P2P carsharing. Therefore, the TAM 

will be extended by the two constructs. Next to expected direct influence on TAM constructs, 

experience collaborative consumption (ECC) is also forecasted to act as a moderating variable. In 

the TAM 2, experience has been included as a moderator between the subjective norm (SN) and 

perceived usefulness (PEU), as well as behavioral intention (BI).1601 Additionally, a moderating 

                                                   
1591 Cf. Venkatesh / Bala (2008), p. 280; Venkatesh / Davis (2000), p. 188 
1592 Cf. Gao / Bai (2014), p. 223 
1593 Cf. Xu et al. (2012), p. 215 
1594 Cf. Chang et al. (2007), p. 301 
1595 Cf. Fazel (2014), p. 283 
1596 Cf. Witzke (2016), p. 14; Loose (2010), p. 112; Ballús-Armet et al. (2014), p. 30 f. 
1597 Cf. Ballús-Armet et al. (2014), p. 30 f. 
1598 Cf. expert interviews (2015), Pascal, Gutmann 
1599 Cf. Tussyadiah (2015), p. 15 
1600 Cf. Tussyadiah (2015), p. 11; Voeth et al. (2015), p. 483 ff. 
1601 Cf. Venkatesh / Davis (2000), p. 188 

Hypothesis Nr. Independent variable Influence Dependent variable
H2: The construct 
subjective norm (SN) 
significantly influence the 
constructs perceived 
usefulness (PEU) as well as 
behavioral intention to use 
(BI). 

2.1. Subjective norm (SN) positive Perceived usefulness (PEU)

2.2. Subjective norm (SN) positive Perceived ease of use (PEOU)

2.3. Subjective norm (SN) positive Behavioral intention (BI)
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effect of experience has been shown between perceived ease of use (PEOU) and perceived 

usefulness (PEU) as well as between behavioral intention (BI) and use behavior.1602  

Out of the theoretical findings, the following hypotheses can be derived (figure 68, figure 69). 

 

Figure 68: Hypotheses 3  

 

Figure 69: Hypotheses 4  

 

5.3.1.2.2.1.4 Mobility factors 
As identified in chapter 3.3.3.2, convenience appeared to be a dominating motivational factor for 

carsharing systems.1603 On the other hand, inconvenience resulting from late vehicle return and 

missing flexibility can be a major barrier for using carsharing systems (chapter 3.4.1.1).1604 In the 

field of P2P carsharing, findings revealed that up to 27% of the respondents stated convenience 

and availability of the car as a major concern.1605 Especially in case of emergency situations, the 

lack of availability of the car is a burden for many users.1606 Also the expert interviews revealed that 

losing convenience and flexibility when renting out one’s own car is a major barrier (chapter 

                                                   
1602 Cf. Venkatesh / Bala (2008), p. 280; Venkatesh et al. (2012), p. 160 
1603 Cf. Möhlmann (2015), p. 1 ff.; Schäfers (2013), p. 69 ff.; Bardhi / Eckhardt (2012), p. 881 ff.;  
Ballús-Armet et al. (2014), p. 27 ff. 
1604 Cf. Le Vine et al. (2014b), p. 6; Harms (2003), p. 69 ff. quoted by Gossen (2013), p. 42 
1605 Cf. Ballús-Armet et al. (2014), p. 35 
1606 Cf. Shaheen et al. (2012), p. 78 

Hypothesis Nr. Independent variable Influence Dependent variable
H3: Awareness of 
collaborative consumption 
(ACC), experience with 
collaborative consumption 
(ECC) significantly 
influence perceived ease of 
use (PEOU) and perceived 
usefulness (PEU). 

3.1. Experience collaborative 
consumption (ECC) positive Perceived usefulness (PEU)

3.2. Experience collaborative 
consumption (ECC) positive Perceived ease of use (PEOU)

3.3. Awareness collaborative 
consumption (ACC) positive Perceived usefulness (PEU)

3.4. Awareness collaborative 
consumption (ACC) positive Perceived ease of use (PEOU)

Hypothesis Nr. Multigroup analysis 
- group 1

Relation-
ship

Multigroup analysis 
- group 2

H4: Experience in 
collaborative consumption 
(ECC) has a positive 
moderating effect on the 
relationships between 
behavioral intention (BI) 
and planned usage (PU), 
perceived ease of use 
(PEOU) and perceived 
usefulness (PU); between 
subjective norm (SN) and 
perceived usefulness 
(PEU), between  subjective 
norm (SN) and behavioral 
intention (BI) as well as 
between perceived 
usefulness (PEU) and 
behavioral intention (BI).

4.1.

Effect behavioral intention (BI) 
-> planned usage (PU) | 
experience collaborative 
consumption (ECC_YES)

higher

Effect behavioral intention (BI) -> 
planned usage (PU) | 
no experience collaborative 
consumption (ECC_NO)

4.2.

Effect perceived ease of use 
(PEOU) -> perceived usefulness 
(PEU) | 
experience collaborative 
consumption (ECC_YES)

higher

Effect perceived ease of use 
(PEOU) -> perceived usefulness 
(PEU) | 
no experience collaborative 
consumption (ECC_NO)

4.3.

Effect subjective norm (SN) -> 
perceived usefulness (PEU) | 
experience collaborative 
consumption (ECC_YES)

higher

Effect subjective norm (SN) -> 
perceived usefulness (PEU) | 
no experience collaborative 
consumption (ECC_NO)

4.4.

Effect subjective norm (SN) -> 
behavioral intention (BI) | 
experience collaborative 
consumption (ECC_YES)

higher

Effect subjective norm (SN) -> 
behavioral intention (BI) | 
no experience collaborative 
consumption (ECC_NO)

4.5. 

Effect perceived usefulness 
(PEU) -> Behavioral intention 
(BI) | experience collaborative 
consumption (ECC_YES)

higher

Effect perceived usefulness 
(PEU) -> Behavioral intention 
(BI) | no experience collaborative 
consumption (ECC_NO)
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5.2.1.3.2.2). Out of those findings, it can be assumed that several personal mobility factors have 

influence on the model due to their influence on convenience and personal flexibility. Additionally, 

vehicle age (VA) and vehicle price (VP) are expected to influence acceptance. Figure 70 illustrates 

the hypotheses for mobility factors.  

Vehicle age (VA) / vehicle price (VP): Results from the literature review (chapters 3.4.1.1, 

3.4.1.2.1) as well as insights from the focus group discussion (chapter 5.2.2.2.2) revealed that lack 

of economic benefits is a major barrier for collaborative consumption and P2P carsharing. 

According to the Prospect Theory, people tend to overestimate the value of goods they possess 

and are overly frightened by the risks. Those effects are expected to increase with the value of the 

goods. Therefore, it can be assumed that factors like vehicle age (VA) and vehicle price (VP) that 

influence the perceived or actual value of the car influence perceived usefulness (PEU).  

Number of cars in a household (NHC): In the focus group discussion, the general opinion was 

that participating in P2P carsharing is more convenient for households with more than one car. 

Therefore, it is expected that the construct affects perceived ease of use (PEOU) as well as 

perceived usefulness (PEU). Findings of Lewis / Simmons revealed that prospective owners had 

1,5 (owners 1,4) vehicles per household on average.1607  

Intensity of public transport usage (IFPT): The availability of alternative mobility options can 

increase convenience for the user.1608 Therefore, it can be assumed that active users of public 

transport are familiar with mobility options and might be less concerned with reduced convenience 

in the case that one’s own car is not available. Therefore, an effect of intensity of public transport 

usage (IFPT) is expected on perceived ease of use (PEOU), as well as on perceived usefulness 

(PEU). This expected effect has also been confirmed by the focus group discussion (chapter 

5.2.2.2.3). In the field of traditional B2C carsharing, it has been revealed that users of carsharing 

use public transport more intensively.1609 

Intensity of carsharing usage (IFCS): Similarly to the construct experience with collaborative 

consumption (chapter 5.3.1.2.2.1.3), experience with carsharing is expected to influence perceived 

ease of use (PEOU) as well as perceived usefulness (PEU). 

Intensity of car usage – mileage (ICUKM) / frequency (IFCU): As a result of the expert interviews, 

the intensity of car usage (ICUKM, IFCU) seems to have an influence on perceived ease of use 

(PEOU) as well as perceived usefulness (PEU) (chapter 5.2.1.3.2.3.3). 

Car usage mode – commuting (CUCOM) / business travel (CUBT): in traditional B2C 

carsharing, it was successfully demonstrated that addressing commuters with intelligent intermodal 

mobility solutions is a promising way to increase the utility for the user (chapter 3.4.2.2.1.5). Also, 

the expert interviews and the focus group discussions revealed agreement with the commuter use 

case (chapters 5.2.1.3.2.3.3, 5.2.2.2.2).1610 Therefore, it is investigated if commuting (CUCOM) 

                                                   
1607 Cf. Lewis / Simmons (2012), p. 50 
1608 Cf. expert interview (2015), Cohen 
1609 Cf. Witzke (2016), p. 15; Loose (2010), p. 3 
1610 Cf. Steininger / Bachner (2014), p. 64 
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positively influences the construct perceived usefulness (PEU). The expert interviews also revealed 

that high potential is seen in corporate P2P carsharing (chapter 5.2.1.3.2.3.3). Therefore, it is 

evaluated if the car usage mode business travel (CUBT) influences perceived usefulness (PEU). 

 

Figure 70: Hypotheses 5  

 

5.3.1.2.2.1.5 Demographic factors 
According to previous findings, it can be assumed that demographic factors have a significant 

impact on the acceptance of collaborative consumption services as well as P2P carsharing.1611 In 

the field of traditional carsharing, most of the surveys revealed that the majority of the users were 

highly educated males with above-average income.1612 In the following, the empirical findings in the 

related fields are presented and the hypothesis for direct effects on constructs as well as expected 

moderating effects are formulated. Additionally, the analysis of certain constructs based on 

explorative moderating effects is outlined.  

Direct influence on constructs  

Age (AGE): It has been observed that young people are significantly more open adapting to 

communication technology as they are more open and less affected by perceived risk.1613 Also 

Ofcom observed a significant difference in the adoption of communication technology according to 

                                                   
1611 Cf. Van De Glind (2013), p. 3; Lewis / Simmons (2012), p. 69 
1612 Cf. Witzke (2016), p. 15; Millard-Ball et al. (2005), p. 3-6; Loose (2010), p. 2; Bittlingmayer (2013), p. 69 
1613 Cf. Slade et al. (2013), p. 15 

Hypothesis Nr. Independent variable Influence Dependent variable
H5: Mobility factors like 

intensity carsharing usage 

(IFCS), intensity public 

transport usage (IFPT), 

intensity car usage mileage 

(ICUKM), intensity car 

usage frequency (IFCU), 

car usage business travel 

(CUBT), car usage 

commuting (CUCO), 

number of household cars 

(NHC), vehicle age (VAGE) 

and  vehicle price (VP) 

significantly influence 

perceived ease of use 

(PEOU) and / or perceived 

usefulness (PEU) for P2P 

carsharing as a car owner. 

5.1.
Intensity carsharing usage 

(IFCS) 
positive Perceived ease of use (PEOU)

5.2.
Intensity carsharing usage 

(IFCS) 
positive Perceived usefulness (PEU)

5.3.
Intensity public transport usage 

(IFPT) 
positive Perceived ease of use (PEOU)

5.4.
Intensity public transport usage 

(IFPT) 
positive Perceived usefulness (PEU)

5.5.
Intensity car usage mileage 

(ICUKM) 
negative Perceived ease of use (PEOU)

5.6.
Intensity car usage mileage 

(ICUKM) 
negative Perceived usefulness (PEU)

5.7.
Intensity car usage frequency 

(IFCU) 
negative Perceived ease of use (PEOU)

5.8.
Intensity car usage frequency 

(IFCU) 
negative Perceived usefulness (PEU)

5.9.
Car usage business travel 

(CUBT)
negative Perceived usefulness (PEU)

5.10.
Car usage commuting 

(CUCOM)
positive Perceived ease of use (PEOU)

5.11.
Car usage commuting 

(CUCOM)
positive Perceived usefulness (PEU)

5.12.
Number of household cars 

(NHC) 
positive Perceived ease of use (PEOU)

5.13.
Number of household cars 

(NHC) 
positive Perceived usefulness (PEU)

5.14. Vehicle age (VAGE) positive Perceived usefulness (PEU)

5.15. Vehicle price (VP) negative Perceived usefulness (PEU)



237 

age. Younger people were far more open to innovation and less affected by perceived risk.1614 As 

well in the field of traditional carsharing, young people are more attracted to this new mobility 

concept than older people.1615 Also in the field of collaborative consumption, younger people show 

greater willingness for participation.1616 Concerning P2P carsharing, findings revealed that the 

largest user group is between 25 and 34 years old.1617 For this reason, it is expected that age (AGE) 

significantly affects perceived ease of use (PEOU) and perceived usefulness (PEU), as well as 

perceived trust in P2P carsharing (STP2P). 

Income (INC): The findings regarding income are controversial. In the field of collaborative 

consumption, results show that the willingness for participation diminished with increased 

income.1618 Especially in P2P carsharing, income is supposed to be a major factor for renting out 

one’s own car particularly with regard to opportunity costs that increase with income.1619 On the 

other side, Lewis / Simmons observed in the field of P2P carsharing that the majority of the users 

had above-average income.1620 The same fact was observed in the field of traditional carsharing, 

even though those results are controversial too.1621  

Higher education (HE): In the field of collaborative consumption, findings revealed that more highly 

educated people have increased interest in sharing activities.1622 Carsharing users in general 

usually have a higher education.1623 Lewis observed that potential as well as current users of P2P 

carsharing are more likely to be well-educated. The majority of users hold a university degree.1624 

The following hypotheses are formulated (figure 71). 

 

Figure 71: Hypotheses 6  

Hypothesized moderating effects 

                                                   
1614 Cf. Ofcom (2011) quoted by Slade et al. (2013), p. 15 
1615 Cf. Shaheen / Cohen (2013), p. 5 
1616 Cf. Van De Glind (2013), p. 3 
1617 Cf. Lewis / Simmons (2012), p. 98 
1618 Cf. Van De Glind (2013), p. 3 
1619 Cf. Hampshire / Gaites (2011), p. 123 
1620 Cf. Lewis / Simmons (2012), p. 69 
1621 Cf. Maertins (2006), p. 20 quoted by Gossen (2013), p. 34; Efthymiou et al. (2013), p. 64 
1622 Cf. Van De Glind (2013), p. 3 
1623 Cf. Witzke (2016), p. 15; Millard-Ball et al. (2005), p. 3-9 
1624 Cf. Lewis / Simmons (2012), p. 60 ff. 

Hypothesis Nr. Independent variable Influence Dependent variable
H6: The demographic 
factors higher eduction
(HE), income (INC) as well 
as age (AGE) have a 
significant influence on the 
motivation to participate in 
P2P carsharing as a car 
owner. 

6.1. Higher education (HE) positive Perceived trust in P2P carsharing 
(BRP2P)

6.2. Higher education (HE) positive Perceived ease of use (PEOU)

6.3. Income (INC) positive Perceived usefulness (PEU)

6.4. Income (INC) positive Perceived ease of use (PEOU)

6.5. Age (AGE) negative Perceived usefulness (PEU)

6.6. Age (AGE) negative Perceived ease of use (PEOU)
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Gender (GD): Findings revealed that the majority of carsharing users are male. 1625 Also in P2P 

carsharing, it has been observed that users are mostly male rather than female.1626 Störby / 

Strömbladh revealed that female users experience increased risk in P2P carsharing compared to 

men.1627 In the UTAUT 2 as well as in the UTAUT, gender as well as age (see above) were identified 

as a moderating variable.1628 Therefore, the following moderating effects of both variables are 

expected as illustrated in figure 72.  

 

Figure 72: Hypotheses 7 – moderating effects  

Explorative analysis of moderating effects 

Additionally to the hypothesized moderating effects that are based on the theoretical findings of 

TAM research, explorative moderating effects are tested for all demographic constructs including 

household size (HHS) as well as children (CHI). 

Household size (HHS) / children (CHI): Findings revealed that the majority of active P2P 

carsharing users on the car owner side lived in households with at least two persons.1629 Lewis / 

Simmons revealed that 92% of prospective owners lived with their families.1630 Therefore, 

household size seems to be a relevant factor for perceived ease of use (PEOU). Additionally, out 

                                                   
1625 Cf. Maertins (2006), p. 20 quoted by Gossen (2013), p. 34; Witzke (2016), p. 15; Millard-Ball et al. (2005), p. 2-9 
1626 Cf. Lewis / Simmons (2012), p. 81 
1627 Cf. Störby / Strömbladh (2015), p. 49 
1628 Cf. Venkatesh et al. (2003), p. 447; Venkatesh et al. (2012), p. 160 
1629 Cf. Hampshire / Gaites (2011), p. 120; Millard-Ball et al. (2005), p. 3-6 
1630 Cf. Lewis / Simmons (2012), p. 59 ff. 

Hypothesis Nr. Multigroup analysis 
- group 1

Relation-
ship

Multigroup analysis 
- group 2

H7: The demographic 
factors gender (GD) as 
well as age (AGE) have 
a significant moderating 
effect on the 
relationships between 
behavioral intention (BI) 
and planned usage (PU), 
perceived ease of use 
(PEOU) and perceived 
usefulness (PU); 
between subjective norm 
(SN) and perceived 
usefulness (PEU), 
between  subjective 
norm (SN) and 
behavioral intention (BI) 
as well as between 
perceived usefulness 
(PEU) and behavioral 
intention (BI).

7.1.
Effect behavioral intention (BI) 
-> planned usage (PU) | 
male (MA)

significantly 
different

Effect behavioral intention (BI) 
-> planned usage (PU) | 
female (FE)

7.2.
Effect perceived ease of use 
(PEOU) -> perceived 
usefulness (PEU) | male (MA)

significantly 
different

Effect perceived ease of use 
(PEOU) -> perceived usefulness 
(PEU) | female (FE)

7.3.
Effect subjective norm (SN) -> 
perceived usefulness (PEU) | 
male (MA)

significantly 
different

Effect subjective norm (SN) -> 
perceived usefulness (PEU) | 
female (FE)

7.4.
Effect subjective norm (SN) -> 
behavioral intention (BI) | 
male (MA)

significantly 
different

Effect subjective norm (SN) -> 
behavioral intention (BI) |
female (FE)

7.5.
Effect perceived usefulness 
(PEU) -> Behavioral intention 
(BI) | male (MA)

significantly 
different

Effect perceived usefulness 
(PEU) -> Behavioral intention 
(BI) | female (FE)

7.6.
Effect behavioral intention (BI) -
> planned usage (PU) | 
Age_high (AGEH)

significantly 
different

Effect behavioral intention (BI) -> 
planned usage (PU) | 
Age_low (AGEL)

7.7.

Effect perceived ease of use 
(PEOU) -> perceived 
usefulness (PEU) | Age_high 
(AGEH)

significantly 
different

Effect perceived ease of use 
(PEOU) -> perceived usefulness 
(PEU) | Age_low (AGEL)

7.8.
Effect subjective norm (SN) -> 
perceived usefulness (PEU) | 
Age_high (AGEH)

significantly 
different

Effect subjective norm (SN) -> 
perceived usefulness (PEU) | 
Age_low (AGEL)

7.9.
Effect subjective norm (SN) -> 
behavioral intention (BI) | 
Age_high (AGEH)

significantly 
different

Effect subjective norm (SN) -> 
behavioral intention (BI) | 
Age_low (AGEL)

7.10. 
Effect perceived usefulness 
(PEU) -> Behavioral intention 
(BI) | Age_high (AGEH)

significantly 
different

Effect perceived usefulness 
(PEU) -> Behavioral intention 
(BI) | Age_low (AGEL)
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of the expert interviews, children (CHI) are expected to possibly reduce the perceived usefulness 

(PEU) of P2P carsharing due to increased need for flexibility (chapter 5.2.1.3.2.3.3). 

Urban area (UA): According to an interviewed expert, right now, smart mobility solutions are 

especially in place in cities above 700.000 people. The future challenge will be to provide shared 

mobility options in smaller cities or areas that are less densely populated and integrate them into 

the network.1631 The focus group discussion also revealed that there seems to be higher potential 

in the urban area (chapter 5.2.1.3.2). It has been observed by Lewis / Simmons that urban people 

seem to be more attracted by P2P carsharing services.1632  

 

5.3.1.2.2.1.6 Personality factors with negative impact on acceptance 
One weakness of the Technological Acceptance Model (TAM) is the lack of consideration of 

individual differences. Agarwal / Prasad define individual differences by “… any dissimilarities 

across people, including differences in perceptions and behavior…”1633 Even though there is a 

stream of literature in the field of information technology systems that has paid attention to individual 

differences variables, the TAM has not integrated such constructs.1634 Mandal extended the UTAUT 

by five personality structure variables, as he expected them to provide predictive capability and to 

represent a determinant of performance expectancy. Mandal analyzed social media adoption by 

micro-businesses and argued that personality plays an important role for adoption.1635 

In chapter 4.2.2, the different research streams in the field of mobility behavior were introduced. It 

has been shown that especially theories of Social Psychology that focus on the impact of attitudes, 

norms and emotions are suitable to answer the research question about acceptance and 

motivational factors. In this context, Hunecke et al. emphasize the need to focus on infrastructural 

as well as personal factors in mobility research.1636 Ballús-Armet et al. state that attitude might be 

even more relevant than sociodemographic data for the acceptance of carsharing.1637 Also in the 

comprehensive analysis of the further developments of the TAM model, it was shown that 

personality factors showed significant influence in explaining technology acceptance (chapter 

6.2.4). Therefore, the quantitative research model includes various personality factors.  

Personal values factors with negative impact (Schwartz Value Theory) 

One well-proven empirical model used to measure personality factors is the Schwartz Value 

Theory.1638 The Schwartz Value Theory has also been successfully applied in the field of 

collaborative consumption (chapter 3.3.2.).1639 The study of Piscicelli et al. revealed that people 

who had no affirmation for collaborative consumption services had a common value orientation in 

                                                   
1631 Cf. expert interview (2015), Phillips 
1632 Cf. Lewis / Simmons (2012), p. 69 
1633 Agarwal / Prasad (1999), p. 362 
1634 Cf. Agarwal / Prasad (1999), p. 362 
1635 Cf. Mandal (2012), p. 1 ff. 
1636 Cf. Hunecke et al. (2007), p. 278 
1637 Cf. Ballús-Armet et al. (2014), p. 35 
1638 Cf. Schwartz et al. (2012), p. 663 
1639 Cf. Piscicelli et al. (2014), p. 4 ff. 
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terms of conservation values (conformity, tradition, security) as well as self-enhancement 

(power).1640 According to Piscicelli et al., platforms that provide systems of collaborative 

consumption are highly innovative and disrupt the status quo, thus making people feel 

uncomfortable with high values on tradition. Additionally, security is challenged by those systems 

as they rely on interaction between strangers. So again, building trust is the major challenge to 

reach more customer groups. Finally, power relates to issues of ownership and control of resources. 

Sharing of under-utilized assets with other people seems to threaten people with high material 

attachment.1641 Out of those considerations, the above-mentioned personal value factors are 

expected to negatively influence perceived usefulness (PEOU). Additionally, it is expected that 

security significantly influences perceived risk in P2P carsharing (BRP2P) and perceived trust in 

P2P carsharing (STP2P).  

Personal attachment towards one’s own car (PNPA) 

In chapter 3.2.1.2.2, it was outlined that there is an ongoing trend towards access to goods instead 

of ownership relating to a new consumption mode. At the same time, car ownership is still the 

preferred form for most people, which represents a major barrier for acceptance.1642 For P2P 

carsharing, a pragmatic and utility-based attitude seems to be essential.1643 Also in B2C carsharing, 

users usually have no feeling of perceived ownership with the car.1644 Therefore, it is assumed that 

personal attachment to one’s own car (PNPA) reduces the perceived usefulness (PEU) and as well 

significantly influences perceived risk / trust in P2P carsharing (BRP2P/STP2P). Figure 73 

illustrates the hypotheses for personality factors with expected negative influence on acceptance.  

 

Figure 73: Hypotheses 8  

 

  

                                                   
1640 Cf. Piscicelli et al. (2014), p. 7 
1641 Cf. Piscicelli et al. (2014), p. 4 ff. 
1642 Cf. Bardhi / Eckhardt (2012), p. 865; Gossen (2013), p. 42 
1643 Cf. Gossen (2013), p. 42 
1644 Cf. Bardhi / Eckhardt (2012), p. 881 ff. 

Hypothesis Nr. Independent variable Influence Dependent variable
H8: The personality factors 
security (PNPVQSE), 
tradition (PNPVQTR), 
conformity (PNPVQCO), 
power (PNPVQPO) as well 
as personal attachment to 
one’s own car (PNPA) 
negatively influence the 
motivation to participate in 
P2P carsharing as a car 
owner. 

8.1. Security (PNPVQSE) negative Perceived usefulness (PEU)

8.2. Tradition (PNPVQTR) negative Perceived usefulness (PEU)

8.3. Conformity (PNPVQCO) negative Perceived usefulness (PEU)

8.4. Power (PNPVQPO) negative Perceived usefulness (PEU)

8.5. Personal attachment to one’s 
own car (PNPA) positive Perceived risk in P2P carsharing 

(BRP2P)

8.6. Personal attachment to one’s 
own car (PNPA) negative Perceived trust in P2P carsharing 

(BRP2P)

8.7. Personal attachment to one’s 
own car (PNPA) negative Perceived usefulness (PEU)
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5.3.1.2.2.1.7 Personality factors with positive impact on acceptance 
 

Personal values factors with positive impact (Schwartz Value Theory) 

The factors self-transcendence (universalism, benevolence) and self-enhancement (achievement), 

as well as openness to change (stimulation, self-direction) appeared to have a positive impact on 

the usage of collaborative consumption services. In addition, hedonism appeared to be more 

relevant for users of collaborative consumption.1645 Therefore, the mentioned personal values are 

expected to positively influence perceived usefulness (PEU).  

Green consumer values (PPGCV) 

In chapter 3.3.2, it has been shown that environmental benefits is a relevant motivational factor in 

many cases, even though usually not the primary one. In carsharing, people generally value the 

positive psychological consequence of a pro-environmental transportation mode.1646 In the expert 

interviews, environmental was rather evaluated as a minor motivational factor for P2P carsharing 

(chapter 5.2.1.3.1.1).  

Botsman / Rogers identified increasing environmental concerns of the people as a central driver for 

collaborative consumption.1647 For this reason, it is assumed that green consumer values (PPGCV) 

positively affect perceived usefulness (PEU).  

Personal innovativeness (PPPI) 

According to the Innovation Diffusion Theory the successful introduction of an innovation depends 

on the ability to reach early adopters. In particular, the role of opinion leaders within a social system 

is of great importance as their behavior gets imitated by other people in their interpersonal 

network.1648 Out of those insights, it can be assumed that personal consumer innovativeness plays 

an important role for the willingness to participate in P2P carsharing, especially in its early stage of 

market introduction. Also in TAM research, personal innovativeness has been proven to be a 

relevant construct (chapter 6.4.1.5). It is expected that personal innovativeness (PPPI) positively 

affects perceived usefulness (PEU) as well as perceived trust in P2P carsharing (STP2P). Figure 

74 illustrates the hypotheses out of those findings.  

5.3.1.2.2.1.8 Intrinsic motivational factors 
Intrinsic motivational factors appeared to be relevant in TAM research. Davis et al. speculate that 

intrinsic motivation might also be a factor for explaining acceptance of computer systems.1649 

Venkatesh analyzed the impact of intrinsic motivation on the TAM.1650 Venkatesh referred to 

theoretical and empirical findings of several authors that confirm the relevance of intrinsic 

motivation on computer use.1651 

                                                   
1645 Cf. Piscicelli et al. (2014), p. 6 ff. 
1646 Cf. Schäfers (2013), p. 75 
1647 Cf. Botsman / Rogers (2011), p. 54 ff. 
1648 Cf. Rogers (2003), p. 27 
1649 Cf. Davis et al. (1989), p. 999 
1650 Cf. Venkatesh (2000), p. 342 
1651 Cf. Venkatesh (2000), p. 348 
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Figure 74: Hypotheses 9  

In the literature review (chapter 3.2.1.2.1), the discussion about reciprocity versus social and 

altruistic motivations for sharing activities was introduced. Intrinsic motivational factors appeared to 

be relevant in the field of collaborative consumption as well as carsharing, even though not as 

dominant as extrinsic motivational factors, especially in the field of carsharing (chapter 3.3). 

Environmental benefits and social benefits as well as lifestyle benefits appeared to be relevant 

motivational factors in both fields. Lifestyle was the least dominant factor. Enjoyment was only 

relevant in the field of collaborative consumption. In the expert interviews and focus group 

discussion, enjoyment received some degree of support, even though it was often mentioned in 

relation to other factors like social benefits (chapters 5.2.1.3.1, 5.2.2.2.1). In TAM research, 

enjoyment has been intensively tested and received significant support in various studies (6.4.1.5). 

For example, the effects of enjoyment have been evaluated by Davis / Bagozzi. The results show 

that especially for systems that are perceived as useful, enjoyment has a significant influence on 

acceptance.1652 Even though the expert’s opinion on intrinsic motivational factors was diverse, all 

factors received enough support for integration in the quantitative survey. Therefore, the constructs 

environmental benefits (ENV), lifestyle (MILIF), enjoyment (ENJ) as well as social benefits (SOC) 

were tested on their influence on perceived usefulness (PEU) as well as planned usage (PU). In 

figure 75, the hypotheses for intrinsic motivational factors are outlined.  

5.3.1.2.2.1.9 Extrinsic motivational factors 

In chapter 3.3, relevant motivational factors in the fields of collaborative consumption as well as 

carsharing were evaluated in detail. The results showed that extrinsic motivational factors were 

more dominant in both fields compared to intrinsic motivational factors. Economic benefits, utility, 

convenience, community belonging, as well as reputation appeared to be relevant factors. Those 

factors have been further evaluated in the qualitative studies. Results from expert interviews and 

the focus group discussion revealed that there is strong support for economic benefits, 

convenience, community belonging as well as utility.  

                                                   
1652 Cf. Davis / Bagozzi (1992), p. 1125 

Hypothesis Nr. Independent variable Influence Dependent variable
H9: The personality factors 
achievement (PPPVQAC), 
benvolence (PPPPVQBE), 
hedonism (PPPVQHE), self-
direction (PPPVQSD), 
stimulation (PPPVQST), 
universalism (PPPVQUN), 
green consumer values 
(GCV) as well as consumer 
innovativness (PPPI) 
positively influence the 
motivation to participate in 
P2P carsharing as a car 
owner. 

9.1. Achievement (PPPVQAC) positive Perceived usefulness (PEU)

9.2. Benevolence (PPPVQBE) positive Perceived usefulness (PEU)

9.3. Hedonism (PPPVQHE) positive Perceived usefulness (PEU)

9.4. Self-direction (PPPVQSD) positive Perceived usefulness (PEU)

9.5. Stimulation (PPPVQST) positive Perceived usefulness (PEU)

9.6. Universalism (PPPVQUN) positive Perceived usefulness (PEU)

9.7. Green consumer values 
(PPGCV) positive Perceived usefulness (PEU)

9.8. Personal innovativeness 
(PPPI) positive Perceived usefulness (PEU)

9.9. Personal innovativeness 
(PPPI) positive Perceived trust in P2P carsharing 

(BRP2P)
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Figure 75: Hypotheses 10  

It has been stated that convenience is seen for some experts as a pre-condition for modern product-

service offerings. As sharing one’s own car is inconvenient in the first place, platforms have to make 

great efforts to still provide maximum convenience for the car owners (5.2.1.3.1.2). The study of 

Ballús-Armet et al. also confirmed convenience only for the vehicle renter and not the vehicle 

provider.1653 Therefore, the factor convenience will not be included in the empirical part to test it as 

a motivational factor, but as a barrier in terms of lacking convenience. Reputation appeared to be 

the least relevant motivational factor and was only mentioned in the studies in the field of 

collaborative consumption.1654 In the expert interviews, reputation was assumed to be relevant in 

some instances, but only for the minority of users like Tesla car owners. For this reason, it will be 

left out in the quantitative survey. Summarized, the extrinsic motivational factors economic benefits 

(MEECO) and community (MECOM) as well as utility (MEUTI) are expected to positively influence 

perceived usefulness (PEU) as well as planned usage (PU) as shown in figure 76. 

 

Figure 76: Hypotheses 11 

 

  

                                                   
1653 Cf. Ballús-Armet et al. (2014), p. 34 
1654 Cf. Störby / Strömbladh (2015), p. 46 ff.; Van De Glind (2013), p. 3 ff. 

Hypothesis Nr. Independent variable Influence Dependent variable
H10: The intrinsic 

motivational factors 

environmental benefits 

(MIENV), enjoyment 

(MIENJ), lifestyle (MILIF) as 

well as social benefits 

(MISOC) positively 

influence the motivation to 

participate in P2P 

carsharing as a car owner. 

10.1.
Environmental benefits 

(MIENV) 
positive Perceived usefulness (PEU)

10.2.
Environmental benefits 

(MIENV) 
positive Planned usage (PU)

10.3. Lifestyle (MILIF) positive Perceived usefulness (PEU)

10.4. Lifestyle (MILIF) positive Planned usage (PU)

10.5. Enjoyment (MIENJ) positive Perceived usefulness (PEU)

10.6. Enjoyment (MIENJ) positive Planned usage (PU)

10.7. Social benefits (MISOC) positive Perceived usefulness (PEU)

10.8. Social benefits (MISOC) positive Planned usage (PU)

Hypothesis Nr. Independent variable Influence Dependent variable
H11: The extrinsic 
motivational factors 
economic benefits 
(MEECO), community 
benefits (MECOM) as well 
as utility benefits (MEUTI) 
positively influence the 
motivation to participate in 
P2P carsharing as a car 
owner. 

11.1. Economic benefits (MEECO) positive Perceived usefulness (PEU)

11.2. Economic benefits (MEECO) positive Planned usage (PU)

11.3. Community (MECOM) positive Perceived usefulness (PEU)

11.4. Community (MECOM) positive Planned usage (PU)

11.5. Utility (MEUTI) positive Perceived usefulness (PEU)

11.6. Utility (MEUTI) positive Planned usage (PU)
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5.3.1.2.2.1.10 Summary of the hypothesis for research question 1  
In figure 77, a summary of the hypotheses for research question 1 is given.  

 

 

Figure 77: Research question 1   

RQ 1: Can acceptance for P2P carsharing from the car owner side be explained by the 
Technological Acceptance Model? What are the most relevant motivational and personal 
factors?

RQ 1.1: Is the Technology Acceptance Model of Davis suited to measure acceptance for P2P carsharing?

The Technology Acceptance Model (TAM) provides a suitable model to measure the acceptance 
for P2P carsharing. H 1 

Demographic factors like income (INC), age (AGE), household size (HHS), gender (GD), urban 
area (UA), higher education (HE), inhabitants (INH) as well as children (CHI) significantly 
influence the motivation to participate in P2P carsharing as a car owner. 

RQ 1.2: Do subjective norm, awareness and experience with collaborative consumption as well as 
personality, demographic, and mobility factors influence the acceptance of P2P carsharing?

Mobility factors like intensity carsharing usage (IFCS), intensity public transport usage (IFPT), 
intensity car usage mileage (ICUKM), intensity car usage frequency (IFCU), car usage business 
travel (CUBT), car usage commuting (CUCO), number of household cars (NHC) used car (UC), 
vehicle age (VAGE) as well as vehicle price (VP) significantly influence perceived ease of use 
(PEOU) and / or perceived usefulness (PEU) for P2P carsharing as a car owner. 

Awareness of collaborative consumption (ACC) and experience with collaborative consumption 
(ECC) significantly influence perceived ease of use (PEOU) and perceived usefulness (PEU). 

The construct subjective norm (SN) significantly influences the constructs perceived usefulness 
(PEU) as well as behavioral intention to use (BI). H 2 

H 3 

H 5 

H 6 

Experience in collaborative consumption (ECC) has a positive moderating effect on the 
relationships between behavioral intention (BI) and planned usage (PU), perceived ease of use 
(PEOU) and perceived usefulness (PU); between subjective norm (SN) and perceived usefulness 
(PEU), between  subjective norm (SN) and behavioral intention (BI) as well as between perceived 
usefulness (PEU) and behavioral intention (BI).

H 4 

The demographic factors gender (GD) as well as age (AGE) have a significant moderating effect 
on the relationships between behavioral intention (BI) and planned usage (PU), perceived ease of 
use (PEOU) and perceived usefulness (PU); between subjective norm (SN) and perceived 
usefulness (PEU), between  subjective norm (SN) and behavioral intention (BI) as well as 
between perceived usefulness (PEU) and behavioral intention (BI).

H 7 

RQ 1.3: What are relevant motivational factors for the acceptance of P2P carsharing?

The intrinsic motivational factors environmental benefits (MIENV), enjoyment (MIENJ), lifestyle 
(MILIF) as well as social benefits (MISOC) positively influence the motivation to participate in P2P 
carsharing as a car owner. 

H 10 

The extrinsic motivational factors economic benefits (MEECO), utility benefits (MEUTI) as well as 
community benefits (MECOM) positively influence the motivation to participate in P2P carsharing 
as a car owner. 

H 11 

The personality factors power (PNPVQPO), security (PNPVQSE), conformity (PNPVQCO) and 
tradition (PNPVQTR) as well as personal attachment to one’s own car (PNPA) negatively 
influence the motivation to participate in P2P carsharing as a car owner. 

The personality factors universalism (PPPVQUN), self-direction (PPPVQSD), hedonism 
(PPPVQHE), benvolence (PPPPVQBE), stimulation (PPPVQST), achievement (PPPVQAC), 
consumer innovativness (PPPI) and green consumer values (GCV) positively influence the 
motivation to participate in P2P carsharing as a car owner. 

H 8 

H 9 
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5.3.1.2.2.2 Extension of the TAM (research question 2) 
The second research question addresses barriers and operational success factors for P2P 

carsharing. Similar to the previous chapter, the hypotheses for research question 2 are developed 

based on the findings. 

 

5.3.1.2.2.2.1 Barriers for P2P carsharing 
In chapter 3.4.1 the barriers for P2P carsharing have been evaluated based on a comprehensive 

literature review. In chapter 5.2.1 and chapter 5.2.2, the identified barriers have been further 

assessed by expert interviews as well as by a focus group discussion. Out of those results, the 

following constructs appeared to be relevant barriers for participation in P2P carsharing from the 

car owner side. Figure 78 illustrates the hypotheses for barriers. 

Fear of sharing (BFOS) 

Lack of trust appeared to be a very dominant barrier for collaborative consumption as well as P2P 

carsharing (3.4.1.1 and 3.4.2.2). Lack of trust also received strong support in the empirical analysis 

(chapters 5.2.1 and 5.2.2). The source of lacking trust is assumed to be a general fear of sharing 

(BFOS) that is expected to influence perceived risk in P2P carsharing (BRP2P) as well as perceived 

usefulness (PEU). Fear of sharing was identified by Shaheen et al. as one of the most relevant 

obstacles for P2P carsharing.1655  

Perceived risk in sharing (BRP2P) 

Similar to perceived fear of sharing, perceived risk in sharing can be seen as a result of lacking 

trust in sharing. The uncertainty of users can be defined as the “… degree to which a number of 

alternatives are perceived with respect to the occurrence of an event and the relative probability of 

these alternatives.”1656 According to the Prospect Theory, people seem to be overly frightened by 

risks like a car accident even though there is low probability of such an event happening.1657 A few 

topics have been mentioned that might impact the perceived risk in sharing. Among the most 

relevant ones are financial risks related to liability issues, and risks regarding personal belongings, 

as well as the risks of hassle and accidents.1658 The expert interviews also revealed that the risk of 

inconvenience when receiving a car with an empty tank is a relevant topic for car owners (chapter 

5.2.1). Also in the context of technological acceptance models, perceived risk has been identified 

as the second largest predictor on intention by two authors.1659 Therefore, it is expected that 

perceived risk in P2P carsharing (BRP2P) negatively influences planned usage (PU) as well as 

behavioral intention to use (BI).  

  

                                                   
1655 Cf. Shaheen et al. (2012), p. 76 
1656 Rogers (2003), p. 6 
1657 Cf. Liu et al. (2014), p. 354 
1658 Cf. Lewis / Simmons (2012), p. XII; Ballús / Armet (2014), p. 34 ff.; Liu et al. (2014), p. 354 
1659 Cf. Slade et al. (2013), p. 14 
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Fear of damage (BFOD) 

In traditional carsharing, Le Vine et al. identified potential damage as a barrier for the carsharing 

user associated with costs and hassle.1660 The focus group discussion revealed that in P2P 

carsharing, this fear is especially high (chapter 5.2.2.2.2). Therefore, fear of damage is assumed 

to negatively influence perceived ease of use (PEOU) as well as perceived risk in P2P carsharing 

(BRP2P). 

Fear of contamination (BFOC) 

Lewis / Simmons learned from car owners that they were especially dissatisfied if the car was 

returned in a dirty condition.1661  

Perceived loss of convenience (BLOC)  

As explained in chapter 5.2.1.3.1.2, renting out one’s own car might be perceived as resulting in a 

lack of convenience for car owners. In the literature review as well as the qualitative interviews, 

several factors that might lead to lack of convenience have been identified. Harms stated that 

missing flexibility in carsharing generally is seen as a potential barrier. This barrier seems to be 

especially high in all carsharing systems in case the exact time of the rental has to be defined in 

advance, therefore for most forms of P2P carsharing.1662 In the focus group discussion, the 

concerns were confirmed by the group members, especially for people living in rural areas (chapter 

3.4). In particular, users might fear that their car is not available in case of emergency situations.1663 

This point was also mentioned in the focus group discussion (chapter 5.2.2.2.2). Additionally, a 

certain number of car owners dislike the personal interaction with the renter.1664 The focus group 

discussion also revealed that people might perceive it very inconvenient to take out all personal 

belongings before each rental (chapter 5.2.2.2.2). Due to this strong empirical support, perceived 

loss of convenience (BLOC) is assumed to negatively influence perceived ease of use (PEOU), 

perceived risk in P2P carsharing (BRP2P) and perceived usefulness (PEU). 

Embarrassment (BEMB) 

In traditional carsharing, it has been observed that some users are embarrassed driving a 

carsharing car, especially when ineffective marketing measures like huge logos are in place.1665 In 

the expert interviews, potential embarrassment for users was partly confirmed and non-prominent 

branding is recommended (chapter 5.2.1.3.2.1.3). A potential feeling of embarrassment was also 

confirmed by members of the focus group discussion (chapter 5.2.2.2.2). In particular, perceived 

usefulness (PEU) is expected to be negatively influenced by embarrassment (BEMB).  

  

                                                   
1660 Cf. Le Vine et al. (2014b), p. 6 
1661 Cf. Lewis / Simmons (2012), p. 55 ff. 
1662 Cf. Harms (2003), p. 69 ff. quoted by Gossen (2013), p. 42 
1663 Cf. Shaheen et al. (2012), p. 78 
1664 Cf. Ballús-Armet et al. (2014), p. 34 
1665 Cf. Bardhi / Eckhardt (2012), p. 893 
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Perceived lack of economic benefits (BLOE) 

In the literature review, lack of economic benefits was identified as a huge potential barrier in the 

field of collaborative consumption as well as carsharing.1666 In the field of P2P carsharing, there 

could be lack of demand that would impact revenue for the owners.1667 On the other side, Lewis / 

Simmons observed that active owners in P2P carsharing reported surprisingly high utilization.1668 

Also within the focus group discussion, the factor lack of economic benefits was a concern for some 

people (chapter 5.2.2.2.2). Support for the construct lack of economic benefits is also given by the 

insights of the Prospect Theory. Overvaluing products that people own could lead to an 

unreasonably high price according to the endowment effect.1669 Perceived lack of economic benefits 

(BLOE) is expected to negatively influence perceived risk in P2P carsharing (BRP2P) and positively 

influence perceived usefulness (PEU).  

 

Figure 78: Hypotheses 12  

  

                                                   
1666 Cf. Tussyadiah (2015), p. 5; Hamari et al. (2015), p. 9 
1667 Cf. Shaheen et al. (2012), p. 78 
1668 Cf. Lewis / Simmons (2012), p. 53 
1669 Cf. Liu et al. (2014), p. 354. 

Hypothesis Nr. Independent variable Influence Dependent variable
H 12: The barriers 

perceived fear of sharing 

(BFOS), perceived risk in 

sharing (BRP2P), fear of 

damage (BFOD), fear of 

contamination (BFOC), loss 

of convenience (BLOC), 

embarrassment (BEMB) as 

well as lack of economic 

benefits (BLOE) negatively 

influence the motivation to 

participate in P2P 

carsharing as a car owner. 

12.1. Fear of sharing (BFOS) positive
Perceived risk in P2P carsharing 

(BRP2P)

12.2. Fear of sharing (BFOS) negative Perceived usefulness (PEU)

12.3.
Perceived risk in P2P 

carsharing (BRP2P)
negative Perceived usefulness (PEU)

12.5.
Perceived risk in P2P 

carsharing (BRP2P)
negative Behavioral intention (BI)

12.6. Fear of damage (BFOD) negative Perceived ease of use (PEOU)

12.7. Fear of damage (BFOD) positive
Perceived risk in P2P carsharing 

(BRP2P)

12.8. Fear of contamination (BFOC) positive Fear of sharing (BFOS)

12.9. Fear of contamination (BFOC) positive
Perceived risk in P2P carsharing 

(BRP2P)

12.10. Loss of convenience (BLOC) negative
Perceived risk in P2P carsharing 

(BRP2P)

12.11. Loss of convenience (BLOC) negative Perceived ease of use (PEOU)

12.12. Loss of convenience (BLOC) negative Perceived usefulness (PEU)

12.13. Embarrassment (BEMB) negative Perceived usefulness (PEU)

12.14.
Lack of economic benefits 

(BLOE)
positive

Perceived risk in P2P carsharing 

(BRP2P)

12.15. 
Lack of economic benefits 

(BLOE)
negative Perceived usefulness (PEU)
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5.3.1.2.2.2.2 Success factors for P2P carsharing 
 
5.3.1.2.2.2.2.1 Trust 
“Trust is a subjective belief that a party will fulfill their obligations and it plays an important role in 

uncertain financial transactions where users of the system are vulnerable to financial loss.“1670 

Especially in electronic transactions, the importance of trust is even higher.1671 As many innovations 

involve a certain amount of risk, people might have a feeling of uncertainty towards their adoption 

decision. Therefore, trust plays an important role in reducing this uncertainty and facilitating 

technology adoption.1672 High perceptions of risk can be reduced by trust as it limits the amount of 

uncertainty or anxiety.1673 Surprisingly, the findings of Gao / Bai reveal that trust has not proven to 

be a significant predictor of technology acceptance. As they observed the acceptance of the internet 

of things technology, their interpretation is that the lack of experience with this technology leads to 

reduced consciousness about the observed risks.1674 

In P2P carsharing, trust issues are assumed to be one of the most relevant barriers (chapter 

5.3.1.2.2.2.1). Also in the field of collaborative consumption as well as carsharing, lack of trust is a 

dominant barrier according to the literature review (chapter 3.4.1.1). Therefore, it seems worthwhile 

to evaluate the impact of trust in the empirical study by testing the following hypotheses. Slade et 

al. recommend including perceived trust in the UTAUT 2, as a significant influence on behavioral 

intention (BI) was measured in the context of mobile payments.1675  

According to Tussydiah, trust can be separated into trust issues between owners and renters as 

well as trust issues relating to technology and the company. 1676 Based on this understanding, the 

new item perceived trust in P2P carsharing (STP2P) has been built. Due to the strong support the 

construct trust received in literature as well as in the qualitative interviews, it is expected that the 

construct influences all TAM constructs. All other trust constructs are tested on their influence on 

perceived trust in P2P carsharing (STP2P). The construct disposition to trust (STDTT) is focused 

on the measurement of the general amount of trust people have in other people.1677 Trust in online 

platforms (STTOP) is relevant, as online platforms that provide collaborative consumption services 

play an important role in delivering trust between strangers (see chapter 3.2.1.2.4).1678 In figure 79, 

the hypotheses for trust are summarized.  

                                                   
1670 Slade et al. (2013), p. 15 
1671 Cf. Slade et al. (2013), p. 15 
1672 Cf. Gao / Bai (2014), p. 217 
1673 Cf. Slade et al. (2013), p. 15 
1674 Cf. Gao / Bai (2014), p. 224 
1675 Cf. Slade et al. (2013), p. 17 
1676 Cf. Tussyadiah (2015), p. 5 
1677 Cf Gefen (2000), p. 728 
1678 Cf. Botsman / Rogers (2011), p. 91 ff. 
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Figure 79: Hypotheses 13  

 

5.3.1.2.2.2.2.2 Value-added services 
The results of the literature review, the expert interviews and the focus group discussion revealed 

that certain value-added services bear high potential to overcome the barriers for P2P carsharing 

(see chapters 5.2.1.3 and 5.2.2). All hypotheses for value-added services are illustrated in figure 

80.  

Reduction of the user circle (SVAROU) 

In the field of ridesharing as well as carsharing, there is a recent trend to allow users to limit the 

user circle to certain environments.1679 The P2P carsharing company Sharoo has successfully 

implemented a feature that allows definition of the user circle that can perform bookings of one’s 

own car (chapter 3.4.2.2.1.4). It is expected that the construct has a direct influence in trust in P2P 

carsharing (STP2P). 

Preferred parking (SVAPP) 

In the field of traditional carsharing, parking was identified as a major motivational factor.1680 

Addressing the parking problem seems to be a success factor in carsharing, especially for certain 

use cases like commuters.1681 The literature review revealed that parking could be used as an 

incentive to attract users.1682 Parking is generally seen as a big problem for car owners.1683 Experts 

stated that parking seems to be one of the biggest pains in owning a car. Airport P2P carsharing 

                                                   
1679 Cf. Ballús-Armet et al. (2014), p. 28 
1680 Cf. Shaheen / Cohen (2007), p. 8; Schäfers (2013), p. 73; Shaheen / Cohen (2013), p. 13 
1681 Steininger / Bacher analyzed the costs, market potential and environmental merits for a commuter e-carsharing in 
combination with railway services in Austria. Commuters were offered the opportunity to drive in the morning with an 
electric car from their house to the next train station and use the train to work. In the evening, they could take the car 
back to their house. The price model was based on a flat rate. During the day, the car was rented to so-called „day users“ 
to make the parking space available and generate extra revenue. Steininger / Bachner argued that there was a high 
motivation of commuters to take part in the pilot project. The most important incentive for the users was the guaranteed 
parking space at the railroad station, especially for centrally located parking space. The environmental effects were 
tremendous because of the switch from cars with combustion engines to electric cars, as well as through the fact that 
many people used the combination of car and train to commute to work instead of just using the car. Steininger / Bachner 
calculated an annual reduction in greenhouse gas emissions of 3,5 tons of CO2 per year.  
Cf. Steininger / Bacher (2014), p. 64 
1682 Cf. Lewis / Simmons (2012), p. 62 ff.; Hampshire / Gaites (2011), p. 120 
1683 Cf. Botsman / Rogers (2011), p. 114; De Luca / Di Pace (2015), p. 60. 

Hypothesis Nr. Independent variable Influence Dependent variable
H13: Disposition to trust 
(STDTT) and trust in online 
platforms (STTOP) 
positively influence 
perceived trust in P2P 
carsharing (STP2P) which 
positively influence the 
motivation to participate in 
P2P carsharing as a car 
owner. Perceived risk in 
P2P carsharing (BRP2P)
negatively influences trust 
in P2P carsharing (STP2P).

13.1. Disposition to trust (STDTT) positive Trust in P2P carsharing (STP2P)

13.2. Trust in online platforms 
(STTOP) positive Trust in P2P carsharing (STP2P)

13.3. Trust in P2P carsharing 
(STP2P) positive Behavioral intention (BI)

13.5. Trust in P2P carsharing 
(STP2P) positive Perceived ease of use (PEOU)

13.4. Trust in P2P carsharing 
(STP2P) positive Perceived usefulness (PEU)

13.5. Perceived risk in P2P 
carsharing (BRP2P) negative Trust in P2P carsharing (STP2P)
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systems have already proved the value proposition of free parking (chapter 5.2.1.3.2.2.1.2). 

Therefore, it is expected that preferred parking (SVAPP) has direct influence on perceived 

usefulness (PEU).  

Cleaning service (SVAPCS) 

Cleaning the car is generally seen as a hassle for car owners.1684 The risk of receiving a 

contaminated car as well as the hassle associated with cleaning the car before each rental has 

been identified as a major barrier.1685 Experts stated that offering a cleaning service to customers 

could be highly appreciated even if the profit per rental was reduced for the car owners (chapter 

5.2.1.3.2.2.1.2). Therefore, preference for a cleaning service (SVAPCS) is assumed to influence 

perceived ease of use (PEOU) as well as perceived usefulness (PEU).  

Replacement car (SVAPRC) 

Renting out one’s own car can result in a lack of convenience and flexibility (chapters 5.2.1.3.2.1.2 

and 5.2.1.3.2). The concerns are especially high in case of an emergency situation. Providing a 

replacement car in case there is a problem with one’s own car has been identified as promising 

way to reduce this fear for the car owners.1686 Out of those findings, replacement car (SVAPRC) is 

expected to increase perceived trust in P2P carsharing (STP2P).  

Maintenance and inspection (SVAPMI) 

Maintenance is generally seen as a burden for car owners.1687 In traditional carsharing, 

maintenance is provided by the operator as reliable vehicles are a basic requirement of users.1688 

Vehicle reliability and associated liability issues are a major concern of car owners as well as vehicle 

renters.1689 Therefore, platforms are advised to address this topic, possibly by providing vehicle 

certifications and verifications.1690 A service that takes care of all issues related to the car and 

especially to maintenance is highly valued by the members of the focus group discussion (chapter 

5.2.1.3.2). Maintenance and inspection (SVAPMI) is forecasted to positively influence perceived 

usefulness (PEU).  

Insurance incentives (SVINS) 

Insurance is an important factor for building trust in carsharing systems.1691 Especially in P2P 

carsharing, providing appropriate insurance offers is a major success factor.1692 According to the 

Prospect Theory, people tend to overestimate the probability of an accident (probability effect – see 

chapter 3.4.1.1). Insurance incentives (SVINS) like a zero-liability insurance as well as warranty 

                                                   
1684 Cf. Botsman / Rogers (2011), p. 114 
1685 Cf. Lewis / Simmons (2012), p. 55 ff. 
1686 Cf. Shaheen et al. (2012), p. 78 
1687 Cf. Millard-Ball et al. (2005), p. ES-4; Shaheen / Cohen (2007), p. 1 ff.; Cf. Botsman / Rogers (2011), p. 51 ff. 
1688 Cf. Shaheen et al. (2012), p. 78; Sopjani (2015), p. 46 
1689 Cf. Ballús-Armet et al. (2014), p. 34; Lewis / Simmons (2012), p. 62 ff. 
1690 Cf. Ballús-Armet et al. (2014), p. 28; Shaheen et al. (2012), p. 77; Lewis / Simmons (2012), p. 62 ff. 
1691 Cf. Scholl et al. (2015), p. 11 
1692 Cf. Ballús-Armet et al. (2014), p. 28; Shaheen et al. (2012), p. 76; Lewis / Simmons (2012), p. 62 
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extension could be an appropriate way to overcome this fear and increase perceived trust in P2P 

carsharing (STP2P).1693 

Airport P2P carsharing (SVAAIR) 

The business model of airport P2P carsharing has already been successfully implemented, 

especially in the US (chapter 3.2.3.3.3). The interviewed experts indicated high potential for this 

business model as the value proposition is enormous (chapter 5.2.1.3.2.3.3). Therefore, it is 

expected that airport P2P carsharing (SVAAIR) positively corresponds with perceived usefulness 

(PEU).  

 

Figure 80: Hypotheses 14  
 

5.3.1.2.2.2.2.3 User preferences of alternative features 
According to empirical findings, hypotheses for user preferences for alternative features have been 

made as illustrated in figure 81. 

Fractional ownership (SFRO) 

In the context of vehicle purchase, it could be especially interesting for users to lease the car 

together with a limited number of related users. Such a model is referred to as fractional ownership 

and has been already introduced in chapter 3.2.3.3.1.  

Right now, fractional ownership models are very rare in the market.1694 Again, the car company 

Audi is a pioneer in this business field and launched a pilot project in Sweden called “Audi Unite”.1695 

In the focus group, fractional ownership concepts received huge attention (chapter 5.2.2.2.2). 

Fractional ownership (SFRO) is assumed to increase perceived trust in P2P carsharing (STP2P) 

as well as perceived usefulness (PEU).  

  

                                                   
1693 Cf. Liu et al. (2014), p. 352. / p. 355 
1694 Cf. Shaheen et al. (2012), p. 78 
1695 Cf. expert interview (2015), Esperitu 

Hypothesis Nr. Independent variable Influence Dependent variable
H 14: A reduction of the 
user circle (SVAROU) as 
well as value-added 
services like preferred 
parking (SVAPP), cleaning 
service (SVAPCS), 
replacement car (SVAPRC), 
maintenance and inspection 
(SVAPMI), insurance 
incentives (SVINS) as well 
as airport P2P carsharing 
(SVAAIR) positively 
influence the motivation to 
participate in P2P 
carsharing as a car owner. 

14.1.
Reduction user circle 
(SVAROU) positive Perceived trust in P2P carsharing 

(STP2P)

14.2. Preferred parking (SVAPP) positive Perceived usefulness (PEU)

14.3. Cleaning service (SVAPCS) positive Perceived ease of use (PEOU)

14.4. Cleaning service (SVAPCS) positive Perceived usefulness (PEU)

14.5. Replacement car (SVAPRC) positive Perceived trust in P2P carsharing 
(STP2P)

14.6.
Maintenance and inspection 
(SVAPMI) positive Perceived usefulness (PEU)

14.7. Insurance incentives (SVINS) positive Perceived trust in P2P carsharing 
(STP2P)

14.8.
Airport P2P carsharing 
(SVAAIR) positive Perceived usefulness (PEU)
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Alternative pricing (PRIALT) 

Convenience has been identified as a major success factor for carsharing systems. In this context, 

all operational measures should be taken to increase convenience as much as possible. In this 

context, simple pricing schemes are recommended.1696 Therefore, it is expected that the alternative 

pricing model (PRIALT) increases perceived usefulness (PEU) and perceived ease of use (PEOU), 

as well as perceived trust in P2P carsharing (STP2P).  

Instant booking (SVAINB) 

As explained in chapter 3.2.3.3.2, the mode of booking can be differentiated between a real-time 

system (RTS) with instant access and a request-based system (RBS).1697 As outlined in chapter 

5.2.1.3.2.1.2, an RTS system with instant booking function provides the possibility of increasing 

convenience for the owners, as they don’t have to communicate with renters. However, on the other 

hand, the owner loses control of who he is renting the car to. Instant booking (SVAINB) seems to 

be especially useful in combination with keyless car exchange (see chapter 5.2.1.3.3.2). For this 

reason, it is expected that instant booking (SVAINB) increases perceived ease of use (PEOU).  

 

Figure 81: Hypotheses 15  
 

5.3.1.2.2.2.2.4 Vehicle purchase 
Integrated offer at the time of vehicle purchase (SIOVP) 

According to extended life product-service systems, companies take responsibility for the complete 

lifecycle of a product.1698 This might also be worthwhile for the car industry in respect to P2P 

carsharing. Offering leasing rates that include all operational costs of the vehicle like financing 

costs, insurance and maintenance with no risk for the car owner is already a successful strategy of 

the captive banks of the automotive industry. These offers could be adapted for the needs of the 

P2P business model with appropriate insurance offers that allow the renting of one’s own vehicle 

for the purpose of gaining economic benefits. The revenues from renting could be deducted directly 

from monthly invoices of the leasing company. As the car industry is facing diminishing sales 

numbers in many regions of the world for several reasons already mentioned in chapter 2.1.3, this 

                                                   
1696 Cf. Sopjani (2015), p. 44 ff. 
1697 Cf. Lewis / Simmons (2012), p. XVII 
1698 Cf. Mont (2002), p. 239 

Hypothesis Nr. Independent variable Influence Dependent variable
H 15: Fractional ownership 

models (SFRO), alternative 

pricing models (PRIALT) as 

well as instant booking 

(SVAINB) positively 

influence the motivation to 

participate in P2P 

carsharing as a car owner. 

15.1. Fractional ownership (SFRO) positive
Perceived trust in P2P carsharing 

(STP2P)

15.2. Fractional ownership (SFRO) positive Perceived usefulness (PEU)

15.3. Alternative pricing (PRIALT) positive
Perceived trust in P2P carsharing 

(STP2P)

15.4. Alternative pricing (PRIALT) positive Perceived ease of use (PEOU)

15.5. Alternative pricing (PRIALT) positive Perceived usefulness (PEU)

15.6. Instant booking (SVAINB) positive Perceived ease of use (PEOU)
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strategy might be suited to address a target group that is cost-sensitive but still wants to be the 

primary user of a vehicle.  

There are many ways to positively advertise such approaches, for example by offering the 

possibility to upgrade to a better car or configurations by adopting to a P2P lease offer. At the time 

of a new car purchase, the willingness of the consumer to put his future car on a P2P platform might 

increase due to the possibility of positive marketing and by the possibility to let the customer think 

of this vehicle as a potential production factor that creates revenues for him instead of an object 

with high personal attachment. Audi is already in a cooperation with Getaround in San Francisco, 

offering a guaranteed revenue when people buy a new Audi and put it on the P2P platform 

Getaround.1699 In the focus group discussion, the possibility to afford upgrades for the cars is seen 

as a high motivation (chapter 5.2.2.2.). Integrated offers at the time of vehicle purchase (SIOVP) is 

expected to increase perceived trust in P2P carsharing (STP2P) as well as perceived usefulness 

(PEU) as illustrated in figure 82. 

 

Figure 82: Hypotheses 16  
 

5.3.1.2.2.2.3 Summary of the hypotheses for research question 2 
The hypotheses of research question 2 are summarized in figure 83. 
 

                                                   
1699 Cf. expert interview (2015), Fülöp 

Hypothesis Nr. Independent variable Influence Dependent variable

H 16: An integrated offer at 
the time of vehicle (SIOVP) 
purchase positively 
influence the motivation to 
participate in P2P 
carsharing as a car owner. 

16.1. Integrated offer (SIOVP) positive Perceived trust in P2P carsharing 
(STP2P)

16.2. Integrated offer (SIOVP) positive Perceived usefulness (PEU)
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Figure 83: Research question 2  

 

5.3.1.2.2.3 Future business models (research question 3) 
Finally, the hypotheses as well as the operationalization of the research question 3, and the future 

business model of P2P carsharing, are developed. For keyless car exchange, the TAM is extended 

as for the other constructs described in the previous chapters. The hypotheses for autonomous 

vehicles are made with no direct relationship to the TAM model.  
 

5.3.1.2.2.3.1 Future business model – keyless car exchange 
Acceptance of keyless car exchange (FBKCE) – extension of the TAM 

In chapter 3.2.3.1 and chapter 3.5.1.4 it has been shown that carsharing telematics solutions 

(CTMS) providing keyless access to vehicles are seen as the future for the business model of P2P 

carsharing. A few providers are already offering carsharing telematics solutions. In chapter 3.3.3 it 

has been outlined that convenience is one of the most important motivational factors. Therefore, it 

is highly recommended that platforms further concentrate on improving processes. Keyless car 

exchange seem to provide great benefits, but costs are still high.1700 The literature review on 

connected cars revealed controversial views about consumer acceptance. Trust issues and costs 

seems to be a challenge (chapter 3.5.2.4.). Experts views were also controversial on the subject 

(chapter 5.2.1.3.3.2). From the user point of view, it is expected that acceptance of keyless car 

                                                   
1700 Cf. Lewis / Simmons (2012), p. 62 ff.; Shaheen et al. (2012), p. 78 

RQ 2: What are barriers and success factors for the business model of 
P2P carsharing (car owner side)?

RQ 2.1: What barriers influence the acceptance of P2P carsharing?

The barriers perceived fear of sharing (BFOS), perceived risk in sharing (BRP2P), fear of damage 
(BFOD), fear of contamination (BFOC), loss of flexibility (BLOF) and embarrassment (BEMB) as 
well as lack of economic benefits (BLOE) negatively influence the motivation to participate in P2P 
carsharing as a car owner. 

H 12 

Disposition to trust (STDTT) and trust in online plattforms (STTOP) positively influence perceived 
trust in P2P carsharing (STP2P) which positively influences the motivation to participate in P2P 
carsharing as a car owner. Perceived risk in P2P carsharing negatively influences trust in P2P 
carsharing (STP2P).

H 13 

RQ 2.2: What are success factors that could increase the acceptance of P2P carsharing?

Fractional ownership models (SFRO), alternative pricing models (PRIALT) and instant booking 
(SVAINB) positively influence the motivation to participate in P2P carsharing as a car owner. H 15 

A reduction of the user circle (SVAROU) as well as value added services like prefered parking 
(SVAPP) cleaning service (SVAPCS), replacement car (SVAPRC), maintenance and inspection 
(SVAPMI), insurance incentives (SVINS) and airport carsharing (SVAAIR) positively influence the 
motivation to participate in P2P carsharing as a car owner. 

H 14 

RQ 2.3: Is it possible to increase the motivation for P2P carsharing by an integrated offer at the time 
of vehicle purchase?

An integrated offer at the time of vehicle (SIOVP) purchase positively influence the motivation to 
participate in P2P carsharing as a car owner. H 16 
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exchange (FBKCE) positively influences perceived ease of use (PEOU) as well as perceived 

usefulness (PEU) as illustrated in figure 84.  

 

Figure 84: Hypotheses 17  
 

5.3.1.2.2.3.2 Future business model – autonomous vehicles 
Ownership model of autonomous vehicles (FABVO1, FABVO2) 

In chapter 3.5.2 it has been shown that the market introduction of autonomous cars is a realistic 

scenario within the next couple of years. In chapter 3.5.2.5 the different scenarios of ownership 

models have been introduced. There is a high probability that ownership will remain important with 

autonomous cars even though ownership rates might drop. Therefore, it is expected that among 

users that have intention to use autonomous vehicles, the preference is ownership (FABVO1, 

FABVO2). 

Additionally, it is assumed that the preference of sharing a privately-owned autonomous car 

(FABVO2) is even higher than using it as taxi service (FABVO3). Current strategic initiatives, as 

those from Tesla, give a clear indication towards this scenario (chapter 3.5.2.5). Autonomous 

vehicles might impact the acceptance of P2P carsharing in several ways. The perceived risk might 

drop, since the human factor in driving is eliminated. Additionally the potential to earn money with 

autonomous cars might be significantly improved, as the car is able to drive directly to the renter 

and back to the owner again, which is also an increase in convenience for the owner. Those 

advantages were partly shared by the experts, even though the uncertainty towards the future 

business model was once more confirmed (chapter 5.2.1.3.3.3). Out of those considerations, the 

following hypotheses can be generated as illustrated in figure 85.  
 

 

Figure 85: Hypotheses for research question 18  

 

Hypothesis Nr. Independent variable Influence Dependent variable
H17: Acceptance of keyless 
car exchange (FBKCE), 
positively influences the 
motivation to participate in 
P2P carsharing as a car 
owner. 

17.1.
Acceptance of keyless car 
exchange (FBKCE) positive Perceived ease of use (PEOU)

17.2.
Acceptance of keyless car 
exchange (FBKCE) positive Perceived usefulness (PEU)

Hypothesis Nr. Construct 1 Relation-
ship Construct 2

H18: Based on the group of 
people who are willing to 
use autonomous vehicles 
(FABVO4_high), the 
prefered usage model of 
autonomous vehicles is 
ownership (FABV01, 
FABVO2) compared to the 
use of autonomous vehicles 
as a taxi service (FABVO3)

18.1. Ownership of autonomous 
vehicles (FBAVO1_r_high) higher Use of autonomous vehicles as a 

taxi service (FABV03_r_high)

18.2. Ownership of autonomous 
vehicles (FBAVO1_r_high) higher

Sharing of one‘s own 
autonomous vehicle 
(FABV02_r_high)

18.3.
Sharing of the own 
autonomous vehicle 
(FABV02_r_high)

higher Use of autonomous vehicles as a 
taxi service (FABV03_r_high)
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Demographic differences 

According to the hypotheses for demographic factors established in chapter 5.3.1.2.2.1.5, the same 

influence of demographic variables on the willingness to share one’s own autonomous vehicle is 

expected for age, gender as well as higher education as illustrated in figure 86. 

 

Figure 86: Hypotheses for research question 19  
 

5.3.1.2.2.3.3 Summary of the hypotheses for research question 3 
 

Figure 87 summarizes the hypotheses for research question 3.  

 

Figure 87: Research question 3   

Hypothesis Construct 1 Influence Construct 2

H19: The demographic 
factors age (AGE), gender 
(GD) as well as higher 
eduction (HE) significantly 
correlate with the 
willingness to share one‘s 
own autonomous vehicle 
(FABVO2)

19.1. Age (AGE) negative
Sharing of one‘s own 
autonomous vehicle (FABV02)

19.2. Gender (GD) signifcant
Sharing of one‘s own 
autonomous vehicle (FABV02)

19.3. Higher education (HE) positive
Sharing of one‘s own 
autonomous vehicle (FABV02)

RQ 3.2: What is the prefered usage model of autonomous vehicles? Do demographic factors influence the 
willingess to share the own autonomous vehicle?

RQ 3.1: Does keyless car-exchange technology increase the acceptance for P2P carsharing?

Acceptance of keyless car exchange (FBKCE), positively influence the motivation to participate 
in P2P carsharing as a car owner. H 17 

Based on the group of people that is willing to use autonomous vehicles (FABVO4_high), the 
prefered usage model for autonomous vehicles is ownership (FABV01, FABVO2) compared to 
the usage of autonomous vehicles as a taxi service (FABVO3)

H 18 

RQ 3: What are future business models for P2P carsharing in perspective of the 
autonomous vehicle and connected car (car owner side)?

The demographic factor age (AGE), gender (GD) as well as higher eduction significantly 
correlate with the willingness to share the own autonomous vehicle (FABVO2)H19 
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5.3.1.3 Structural equation models to investigate causal 
relationships 
 
5.3.1.3.1 Introduction into structural equation models 
Structural equation modeling (SEM) techniques are commonly viewed as second generation in 

terms of data analysis compared to tools like regression analysis. The biggest advantage is seen 

in its capability to analyze interrelated hypotheses by a single and comprehensive analysis.1701 

Regression analysis is limited to a separation between the dependent and independent variables. 

Path analysis applied in SEM is capable of analyzing the interdependencies between variables, 

thus building a better representation of reality.1702 Nevertheless, linear regression is the basis for all 

causal models like SEM.1703  

In addition to assessing the causal relationships between the dependent and independent 

variables, SEM evaluates the factor loadings of the items within one operational step.1704 Latent 

variables can be investigated at the observation level (measurement model) and relationships can 

be tested on the theoretical level (structural model).1705 Due to its advantages compared to 

regression analysis, SEM modeling is the central approach in this dissertation.  

The general recommendation is not to use SEM in early exploratory stages but to use well 

established theoretical guidance.1706 Regardless of the advantages, SEM should only be applied 

with substantial knowledge in model building and the interpretation of the results.1707 

Structural equation models became popular in the early 1980s through publications of Bentler as 

well as Bagozzi.1708 There was also criticism of SEM models, especially in terms of the usefulness 

of the model and the plausibility of the assumptions.1709 Still, advantages like ability for investigation 

of comprehensive theoretical frameworks by analyzing multiple layers of variables in terms of 

various paths of influence led to great attention in the marketing and consumer behavior 

research.1710 Meanwhile, SEM is seen as a “quasi-standard” in marketing research.1711 A literature 

review on recent PLS publications in international marketing has been provided by Henseler et al., 

pointing out the popularity due to its capability for prediction-oriented research.1712 Also, the 

                                                   
1701 An analysis of TAM constructs by first generation regression models would have required a separated analysis of 
factor loadings. Cf. Geffen et al. (2000), p. 2 ff. 
1702 Cf. Weiber / Mühlhaus (2014), p. 25 ff. 
1703 In linear regression equations, expected effects of variables (predictor variable) on another variable (criterion variable) 
are expressed. Those equations can be expressed in path diagrams where causal influences of predictors on criterion 
variables are illustrated by arrows. In the context of a causal model, those regression equations are called structural 
equations including structural parameters. Cf. Bentley (1980), p. 421 ff. 
1704 Cf. Gefen et al. (2000), p. 5 
1705 Cf. Hair et al. (2011a), p. 414 
1706 Cf. Baumgartner / Homburg (1996), p. 158 
1707 Cf. Chin / Todd (1995), p. 237 
1708 Cf. Bentler (1980); Bagozzi (1980); Baumgartner / Homburg (1996), p. 139 
1709 Cf. Baumgartner / Homburg (1996), p. 139 
1710 Cf. Baumgartner / Homburg (1996), p. 158 
1711 Cf. Hair et al. (2011a), p. 414 
1712 Cf. Henseler et al. (2015), p. 278 ff. 
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development of sophisticated and user-friendly computer programs for SEM modeling contributed 

to its success.1713  

 

5.3.1.3.2 Composition of structural equation models 
SEM combines several multivariate analytical techniques in order to analyze the relationship 

between non-observable latent variables, as well as manifest variables.1714 As stated in the previous 

chapter, SEM can be seen as a combination of linear regression as well as factor analysis.1715 

According to Bagozzi, every causal model like SEM consists of the measurement model as well as 

the structural equation model, as illustrated in figure 88.1716 The measurement model can be further 

separated into the endogenous and exogenous models.1717 In the measurement model, the latent 

variables (constructs) are defined and observed variables are assigned. The manifest or observed 

variables are referred to as Xi and Yi and reflect the endogenous and exogenous constructs. A 

factor analysis is applied in order to determine the strength of the item loading (𝝀i) on latent 

endogenous (ξ) or exogenous (η) constructs.1718 The underlying parameters assess the degree to 

which the observed variables measure the unobserved variables in terms of validities and 

reliabilities. This process is defined as “causal modeling."1719 In the structural equation model, the 

causal relationships between the latent variables are defined.1720 The structural equation model 

parameters generally relate to “…the degree of covariation among the unobservable variables and 

the amount of unexplained variance in the system."1721 In SEM models, a measurement error (𝞭1 

and εi) of the observed variables is assumed.1722 

                                                   
1713 Cf. Baumgartner / Homburg (1996), p. 158 
1714 Cf. Hildebrandt / Görz (1999), p. 2 
1715 Cf. Hildebrandt / Görz (1999), p. 2 
1716 Cf. Bagozzi (1980), p. 127 
1717 Cf. Fuchs (2011), p. 6 
1718 Cf. Gefen et al. (2000), p. 29 
1719 Cf. Bagozzi (1980), p. 127 
1720 Cf. Gefen et al. (2000), p. 29 
1721 Bagozzi (1980), p. 127 
1722 Cf. Gefen et al. (2000), p. 29; Götz / Liehr-Gobbers (2004), p. 4 
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Figure 88: Illustration of a structural equation model1723  
 

5.3.1.3.3 Measurement of constructs 
Clear perceptions about expected relationships between constructs are required. Within structural 

equation models, relationships between constructs can be formulated and empirically tested.1724 In 

many research models, the operationalization of constructs into formative and reflective models 

has been misinterpreted. Especially for the use of covariant-analytical models, the right attribution 

is essential.1725 

Reflective model 

In a reflective model, the construct has a causal influence on all indicators (factor analytical 

view).1726 At the same time, the construct is seen as a function of the observable indicators. Figure 

89 illustrates the relationship between the latent variable (𝜂) and the indicators (xi). The weighting 

is represented by 𝝀i and εi indicates the measurement error. The specific characteristic of latent 

constructs is the interpretation of latent constructs as the cause of the observable indicators. As all 

indicators are reflected by the same construct, indicators are expected to show covariance.1727 The 

consequence is that indicators can principally be exchanged, as they are caused by the same latent 

construct. At the same time, it is not justifiable to reach a high Cronbachs Alpha (> 0,7) or a high 

factor loading (> 0,8) by new formulations of the same indicator, even though this is sometimes the 

common practice in research projects. Another important fact about reflective measurement models 

is that every indicator has a systematic and randomized measurement error. This has the 

consequence that the best indicator cannot capture the construct in a comprehensive way.1728  

                                                   
1723 Cf. Fuchs (2011), p. 6; Gefen et al. (2000), p. 21; Henseler (2005), p. 70 
1724 Cf. Weiber / Mühlhaus (2014), p. 3 
1725 Cf. Herrmann / Huber et al. (2006), p. 35 
1726 Cf. Eberl (2006), p. 652 
1727 Cf. Jarvis et al. (2003), p. 203 
1728 Cf. Christophersen / Grape (2009), p. 105 
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Figure 89: Latent construct with reflective indicators1729 

Formative model 

Compared to the reflective model, were the construct has causal influence on the indicators, the 

picture is completely opposite in the formative model.1730 In the formative measurement model, the 

latent construct is seen as a weighted compilation of its indicators as shown in figure 90. For that 

reason, indicators are seen as the cause of the latent construct. A change of one or more indicators 

lead to a change of the construct.1731 Changing the construct does not lead to a change of the 

indicators. Indicators should not cover similar subjects, that is why they are not exchangeable. An 

elimination of certain items can change the meaning of the construct. It is not necessary that the 

indicators show covariance.1732 

 

 

Figure 90: Latent construct with formative indicators1733 

 
 

                                                   
1729 Christophersen / Grape (2009), p. 104 
1730 Cf. Eberl (2006), p. 652 
1731 Cf. Christophersen / Grape (2009), p. 104 
1732 Cf. Jarvis et al. (2003), p. 203 
1733 own illustration based on Christophersen / Grape (2009), p. 105 
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Decision on reflective indicators 

The importance of the right assessment in terms of reflective or formative research models is 

emphasized.1734 Edwards / Bagozzi argue that the determination of the measures as formative or 

reflective should be done at the beginning of the research process based on conceptional 

considerations.1735 A practical guideline for taking the right decision has been provided by Eberl. A 

central question is the expected direction of the causal relationship.1736 For this work, in terms of 

the theoretical considerations the direction is seen for most variables as reflective, as it is expected 

that the construct forms the indicators. This decision is supported by Christophersen / Grape who 

state that reflective measurement models are especially applicable on psychological constructs. 

For example, a high achievement motivation would be expressed by several reflective indicators of 

the past like the willingness to work overtime or by the attendance of educational programs.1737 

Further questions for the decision on reflective versus formative constructs have been evaluated 

as recommended by Zinnbauer / Eberl.1738 Homburg / Giering generally recommend the application 

of reflective indicators in marketing research due to the inclusion of measurement errors. For that 

reason, reflective models are much more common than formative.1739  
 

5.3.1.3.4 Covariant analytical approach versus partial-least-squares 
approach 
Within SEM, there are two different methods for the testing of causal relationships, the covariance-

based SEM as well as the partial-least-squares-based SEM approach.1740  

Covariant analytical approach (CB-SEM) 

The covariant analytical approach is based on the model of the confirmative factors analysis. The 

latent variables are interpreted as factors that are behind the indicators for measuring the latent 

variables. The verification of the causal structure between the latent variables is conducted at the 

same time with the testing of the measuring models of the latent variables in a common factor 

model. The variance analytical approach consists of two steps. First, the construct values are 

calculated out of the available data. In the second step, the construct values are used to estimate 

the structure of the causal model based on a regression analysis.1741 In comparison with linear 

regression models where variance is minimized, the CB-SEM is usually based on a maximization 

of likelihood.1742 Maximum likelihood functions are second order derivatives that are applied to 

maximize parameter estimates.1743 Co-variant SEM-models require sample sizes of, at least, 

                                                   
1734 Cf. Edwards / Bagozzi (2000), p. 155; Eberl (2006), p. 658; Hermann et al. (2006), p. 35 
1735 Cf. Edwards / Bagozzi (2000), p. 171 
1736 Cf. Eberl (2004), p. 6 
1737 Cf. Christophersen / Grape (2009), p. 104 
1738 Cf. Zinnbauer / Eberl (2004), p. 5 
1739 Cf. Homburg / Giering (1996), p. 6 
1740 Cf. Weiber / Mühlhaus (2014), p. 24; Gefen et al. (2000), p. 2 
1741 Cf. Weiber / Mühlhaus (2014), p. 24 
1742 Cf. Gefen et al. (2000), p. 14 
1743 Other estimates are weighted least squares (WLS), generalized least squares (GLS) as well as unweighted least 
squares (ULS). Cf. Gefen et al. (2000), p. 28 
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between 100 and 150.1744 Co-variant based models include a calculation of measurement error, 

thus being able to perform confirmatory analysis.1745 

Partial-least-squares approach (PLS-SEM) 

In PLS-SEM, partial model relationships are estimated by conducting ordinary least squares (OLS) 

regressions in an iterative sequence. Thereby, the explained variance of the endogenous variables 

is maximized.1746 PLS algorithms are similar to linear regression as well as LISREL. Variance of the 

data to the means is calculated as in regression analysis. In an iterative analysis, variance is 

partialed out.1747 In PLS models, one construct at a time is analyzed by the application of an iterative 

sequence of multiple linear regressions as well as OLS.1748 Parameters are estimated that lead to 

a minimization of the residual variance of the dependent variables.1749  

As in linear regression, PLS is capable of explaining variance, including the resulting R2 of the 

relationships. For that reason, PLS is a strong method for predictions as well as theory-building in 

comparison to covariance-based SEM.1750 Another advantage of PLS is the ability to analyze small 

data sets due to the fact that several OLS regressions are applied.1751 Additionally, multivariate 

normal distribution is not mandatory as in covariance-based SEM.1752 PLS supports formative as 

well as reflective relationships whereas covariant-analytical approaches are supposed to support 

only reflective relationships.1753 

The original term for PLS-SEM approaches was NIPALS (nonlinear iterative partial least squares). 

The goal was to increase the predictive power and to decrease the requirements of data.1754 One 

disadvantage of PLS SEM is that in order to increase reliability of the model, the number of reflective 

indicators must be increased (consistency at large).1755 Otherwise, the estimations of path 

coefficients might be under-evaluated and the factor loadings over-estimated.1756 Another 

disadvantage is the lack of an overall model fit as no global optimization criterion is applied. 

Additionally, PLS-SEM might be more influenced by bias, especially in more complex models. As 

CB-SEM and PLS-SEM both have advantages and disadvantages, the right choice in accordance 

with the concrete research objective must be made.1757  

Decision on the appropriate approach for the research  

In general, selecting the right research approach requires consideration of the limitations due to 

distribution assumptions and sample size. According to positivist research, the main goal should 

                                                   
1744 Cf. Gefen et al. (2000), p. 28 
1745 Cf. Gefen et al. (2000), p. 29 
1746 Cf. Hair et al. (2011a), p. 415 
1747 Cf. Gefen et al. (2000), p. 18 
1748 Cf. Gefen et al. (2000), p. 28 
1749 Cf. Gefen et al. (2000), p. 28 
1750 Cf. Gefen et al. (2000), p. 27 
1751 Cf. Hair et al. (2011a), p. 415 
1752 Cf. Gefen et al. (2000), p. 27 
1753 Cf. Gefen et al. (2000), p. 30 ff. 
1754 Cf. Hair et al. (2011a), p. 415 
1755 In comparison, in CB-SEM the sample size has to be increased in order to increase reliability. 
1756 Cf. Götz / Liehr-Gobbers (2004), p. 721 
1757 Cf. Hair et al. (2011a), p. 416 



263 

be to reach a statistical conclusion validity.1758 A comprehensive analysis of the advantages and 

disadvantages of LISREL and the PLS approach is provided by Weiber / Mühlhaus as well as Gefen 

et al.1759 

Decision for PLS-SEM 

The covariant analytical approach was, for a long time, dominant in marketing research. Due to 

many enhancements in PLS-SEM, its usefulness and presence in marketing and social science 

research increased.1760 

PLS-SEM was chosen in accordance to the original purpose of the PLS-SEM in “… prediction in 

research contexts with rich data and weak theory.”1761 Therefore, PLS-SEM is especially suited for 

research fields that are in early stages.1762 Even though emphasis has been put onto the 

development of a strong theoretical foundation of the work, the possibilities were limited as the 

research field of P2P carsharing is in its early stage. Comparisons to other related fields like 

carsharing and collaborative consumption were drawn. Therefore, the explorative character of PLS-

SEM is in favor of the research objectives. Additionally, the ability of PLS-SEM to deal with complex 

data is also a strong argument in regard to the high number of variables of the research model.1763 

Coefficients as well as the significance of the relationships indicate how well the model is suited to 

explain interdependencies. Therefore, it is well suited for theory building.1764 The tremendous 

advantage of PLS is that the model can be used for theory confirmation and additionally has 

explorative capabilities as relationships are identified that can be tested in future research 

projects.1765 Additionally, applying the PLS-SEM approach in combination with the Technological 

Acceptance Model (TAM) has been successfully applied by Fazel to measure acceptance for 

electric vehicles and in particular within carsharing systems. Therefore, this work serves as a 

benchmark for the applied procedure.1766  

 

5.3.1.3.5 Procedure of the PLS algorithm 
The goal of the PLS approach is an evaluation of the dependencies between variables defined by 

hypothetical assumptions in accordance with the correlations out of the empirical model.1767 The 

factor loadings of the latent variables as well as the regression coefficients are estimated by the 

PLS algorithm in an iterative approach.1768 The procedure as illustrated in figure 91 is explained in 

the following.  

                                                   
1758 Cf. Gefen et al. (2000), p. 47 
1759 Cf. Weiber / Mühlhaus (2014), p. 73 ff.; Gefen et al. (2000), p. 10 
1760 Cf. Hair et al. (2011a), p. 415 
1761 Hair et al. (2011a), p. 420 
1762 Cf. Götz / Liehr-Gobbers (2004), p. 721 
1763 Cf. Hair et al. (2011a), p. 420 
1764 Cf. Götz / Liehr-Gobbers (2004), p. 721 
1765 Cf. Chin (1998), p. 295 
1766 Cf. Fazel (2014) 
1767 Cf. Götz / Liehr-Gobbers (2004), p. 722 
1768 Cf. Götz / Liehr-Gobbers (2004), p. 722 
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The stage one focuses on the estimation of the latent construct scores by conducting an iterative 

process consisting of four steps.1769 

Step 1: In the initial step, the outer approximation of the latent construct score is done. Therefore, 

the construct values are computed for every latent variable by calculating a linear combination of 

the outer weights with all standardized indicators.1770 In the program SmartPLS, a uniform value of 

1 is used for the outer weights in the initial iteration.1771  

Step 2: Proxies are calculated for the structural model relationships whereby different weighting 

schemes can be applied for the estimation of the proxies.1772 The calculation of inner weights is 

conducted for each latent variable. The purpose is to get an indication how strong the connection 

of the other latent variable is.1773 

Step 3: Latent construct scores are calculated based on an inner approximation.1774 The calculation 

is done as a linear combination of the outer proxies of the latent variables with the inner weights 

calculated in step 2.1775 

Step 4: Proxies for coefficients are estimated within the measurement model. Outer weights are 

calculated differently depending on the type of the measurement model.1776 In terms of reflective 

models, covariance between the inner proxy of the latent variables and the indicators is calculated. 

For formative measurement models, regression weights are applied that result from the ordinary 

least squares regression of the inner proxy of every latent variable on the indicators.1777  

Stage 2: On basis of the preceding steps, the final estimation of the weights/loadings as well as 

coefficients can be done.1778 

 

Figure 91: PLS algorithm1779 

                                                   
1769 Cf. Hair et al. (2011b), p. 142; Götz / Liehr-Gobbers (2004), p. 723; Henseler et al. (2015), p. 287 
1770 Standardized proxies have a mean of 0 and a standard deviation of 1. Cf. Henseler et al. (2015), p. 287 
1771 Cf. Hair et al. (2011b), p. 142 
1772 Cf. Hair et al. (2011b), p. 142 
1773 Cf. Henseler et al. (2015), p. 287 
1774 Cf. Hair et al. (2011b), p. 142 
1775 Cf. Henseler et al. (2015), p. 288 
1776 Cf. Hair et al. (2011b), p. 142 
1777 Cf. Henseler et al. (2015), p. 288; Hair et al. (2011b), p. 142 
1778 Cf. Hair et al. (2011b), p. 143 
1779 Cf. Götz / Liehr-Gobbers (2004), p. 723; Henseler et al. (2015), p. 287 
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Categorical variables 

In the application of PLS-SEM, several relevant choices must be made in order to receive proper 

findings and to be able to draw appropriate conclusions.1780 One important issue is the restrictions 

of PLS-SEM in terms of categorical variables. Due to the OLS principles, the categorical variables 

should not be used in endogenous variables. Also, the interpretation of categorical variables in 

exogenous constructs should be handled with care. The recommendation is to use categorical 

variables in PLS multigroup comparisons.1781 In addition, Götz / Liehr-Gobbers emphasize the need 

for metric scales.1782 For this reason, the categorical variables have only been used within 

multigroup analysis.  

Interpretation of PLS models 

The output of the PLS algorithm are estimates of weights and loadings of manifest variables and 

values for latent variables, as well as for the path coefficients between the latent variables. In the 

case of reflective measurement models, the loadings of the manifest variable expresses the size of 

the mutual variance with the latent variable. In case the loadings of the latent variables are negative, 

the logical opposite of the relationship is expressed. Path values can be interpreted similarly to 

common multiple regression. The interpretation of R2 can also be seen as identical to conventional 

regression analysis.1783  
 

5.3.1.3.6 Evaluation of interaction effects 
The focus of the causal analysis is the evaluation of direct causal relationships. Next to direct causal 

relationships, there are other possible interaction effects between variables. Especially when 

explaining human behavior in social sciences, interaction effects play an important role. In 

particular, the examination of moderator and mediator effects is receiving increasingly more 

attention.1784 Sun / Zhang concluded that research on moderating effects in TAM models is of huge 

value and should be enhanced.1785  

Moderator variable  

Baron / Kenny defined a moderator variable as “…a qualitative (e.g. sex, race, class) or quantitative 

(e.g. level of reward) variable that affects the direction and/or strength of the relation between an 

independent or predictor variable and a dependent or criterion variable.”1786 The correlation of two 

variables can be effected by a third moderator variable and can even change its direction. In order 

to measure the effects of moderators, a path diagram as illustrated in figure 92 can be used. In 

addition to the predictor outcome relationship (path a), the moderator effect (path b) as well as the 

                                                   
1780 Cf. Hair et al. (2011a), p. 415 
1781 Cf. Hair et al. (2011a), p. 421 
1782 Cf. Götz / Liehr-Gobbers (2004), p. 721 
1783 Cf. Henseler (2005), p. 74 
1784 Cf. Nitzl (2010), p. 40 ff. 
1785 Sun et al. conducted a meta-analysis on moderating effects on the relationships between the different constructs of 
the TAM. They concluded that various organizational, technology and individual factors influence the relationships 
between the constructs. Cf. Sun / Zhang (2006), p. 72 ff. 
1786 Baron / Kenny (1986), p. 1174 
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product of the moderator effect and the predictor effect are examined (path c). In order to receive 

a clear indication for interaction, it is favorable that there is no correlation between the moderator 

with the predictor and the criterion.1787 The analysis of moderation effects is done after the initial 

measurement of a PLS model.1788 For analyzing moderation effects, it is important to distinguish 

between the levels of measurement of the independent as well as the moderator variable.1789 For 

categorical variables like gender, the analysis is done based on a multigroup analysis.1790  

 

Figure 92: Moderator model1791 

Mediating effects 

A variable functions as a mediator variable “… to the extent that it accounts for the relation between 

the predictor and the criterion. Mediators explain how external physical events take on internal 

psychological significance.”1792 

In figure 93 the causal relationships within a mediator model are illustrated. There is a direct causal 

link between the independent variable and the outcome variable (path c). Additionally, there is a 

second path from the independent variable to the outcome variable over the mediator (path a and 

b).1793 Mediation can be tested by executing three regression equations.1794 In this dissertation the 

focus was on the analysis of moderator effects.  

 

Figure 93: Mediation model1795 

                                                   
1787 Cf. Baron / Kenny (1986), p. 1174 
1788 Cf. Nitzl (2010), p. 42 
1789 Cf. Baron / Kenny (1986), p. 1174 ff. 
1790 In multigroup-analysis, the sample is separated into individual groups based on the categorical variable. For each 
group, the path analysis is done separately. Out of the differences, the effect of the moderator variable is computed. 
Metrical scales can be transformed into nominal scales if required. Cf. Nitzl (2010), p. 42 
1791 Baron / Kenny (1986), p. 1174 
1792 Baron / Kenny (1986), p. 1176 
1793 Cf. Baron / Kenny (1986), p. 1176 
1794 Cf. Baron / Kenny (1986), p. 1176 
1795 Baron / Kenny (1986), p. 1176 
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5.3.1.4 Research design 
In the following chapters, the design and execution of the research is explained. In chapter 

5.3.1.4.1, the survey design is outlined and the sample is described. In chapter 5.3.1.4.2, the 

process and quality criteria for the execution of the survey are introduced.  

 

5.3.1.4.1 Survey design and definition of the sample 
Survey design 

In chapter 5.3.1.2.2, emphasis was put on the building of valid measurement instruments according 

to the constructs. Questions, answer possibilities and scales were defined. According to Eichhorn, 

the survey design has to take into account several basic questions regarding the understandability 

of the questions as well as motivation of the respondent.1796 Those considerations were made and 

the survey was pretested regarding those requirements. Item pools were not mixed as Davis / 

Venkatesh observed no carry-over biases in TAM research projects. Mixed item pools could even 

confuse respondents.1797 

Definition of the population 

In empirical research, a model is usually applied to certain groups of statistical units.1798 The 

prerequisite for an execution of a survey is a clear definition of the basic population. Out of the 

population, elements are selected that build the analytical unit.1799 In this work, the analytical unit 

are all car owners in Austria above 18 years of age with internet access.1800 Economically, it is 

usually not possible to reach each person of a population (total population survey). Therefore, a 

sample survey was conducted. A sample consists of a certain number of cases out of a defined 

population that is used to represent the total population.1801  

Sample characteristics and size 

Samples can be taken based on either a random selection or non-random selection. In the case of 

a random selection, each unit of the population has the same probability to be selected for the 

sample.1802 In the case of a non-random selection, conscious considerations about the selection 

criteria are taken. The most common method also applied in this work is the quota approach. The 

basic criteria for selection is that certain characteristics have to be represented to the same degree 

in the total population and the sample. The greatest advantages are practical reasons like saving 

time and cost in the execution of the survey.1803 The selection criteria included age, gender, and 

                                                   
1796 Cf. Eichhorn (2004), p. 4 
1797 Cf. Davis / Venkatesh (1996), p. 19 
1798 Cf. Pospechill (2006), p. 10 
1799 Cf. Stein (2014), p. 146 
1800 Per definition in this work, P2P carsharing is an internet-based phenomenon. So the prerequisite for participation is 
internet access. 
1801 Cf. Pospechill (2006), p. 10; Stein (2014), p. 146 
1802 Cf. Stein (2014), p. 146 
1803 Cf. Stein (2014), p. 149; Pospechill (2006), p. 10 
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country as well as education. In figure 137 in chapter 6.4.1.2 in the appendix the used quotas are 

illustrated.  

Concerning the sample size, the common rule of thumb for PLS-SEM was applied. In terms of 

reflective constructs, a minimum sample size of ten times the maximum number of paths towards 

any construct in the inner model is recommended.1804 In the model X – personality factors, thirteen 

constructs load on the construct perceived usefulness (PEU). Therefore, the minimum sample size 

was estimated at 130. Henseler et al. emphasize that those assumptions should be handled with 

care, as other factors like effect size and the number of indicators are not considered. Researchers 

should target higher sample sizes to err on the side of caution.1805 For SEM, a sample size of greater 

than 500 is recommended by Lomax / Lei.1806 Therefore, in order to increase the quality of the 

results, a high sample target of 800 was set. 
 

5.3.1.4.2 Execution of the survey 
Execution through an online panel 

For the execution of the survey, the method of online survey was selected. Therefore, the Austrian 

market research company Meinungsraum.at was engaged for the execution of the survey. The 

survey, including all logic and quota plans, was developed in the application Survey Gizmo and 

distributed by Meinungsraum.at.1807 The company used the internal data to preselect the 

respondents according to the defined criteria in order to fulfill the quota plan. A systematic bias was 

possible, as certain individuals are more likely to participate in such surveys than others.1808 As the 

defined population for the survey are people with online affinity, this bias is reduced. Before 

conducting the survey, a test run with 50 responses was conducted in order to investigate possible 

technical or methodological issues. In order to increase motivation and credibility, information about 

the study was provided with an introduction text including contact details as illustrated in chapter 

6.4.1.3 in the appendix.1809 The survey was conducted between the 3rd and 24th of October 2016. 

Advantages and disadvantages of online surveys 

The tremendous advantage of online surveys is the ability to gain relatively easy access to a variety 

of populations, as most people are connected to the internet these days. For some research topics, 

online surveys are the only adequate way to gain access to a certain population. Additionally, 

internet-based survey research offers the opportunity to achieve the target results within a short 

time. Furthermore, the results are available in the right format for further analysis, saving additional 

time and cost.1810 On the other side, sampling issues could occur in the case that there is no 

adequate data about the characteristic of the people in online communities. As a motivation for the 

                                                   
1804 Cf. Hair et al. (2011a), p. 420 ff.; Götz / Liehr-Gobbers (2004), p. 721 
1805 Cf. Henseler et al. (2015), p. 292 ff. 
1806 Cf. Lei / Lomax (2005), p. 1 ff. 
1807 Meinungsraum.at operates an online panel in Austria with 30.000 respondents. By conducting multi-channel 
recruiting, optimal representativeness is provided. Cf. Meinungsraum (2016), http://meinungsraum.at 
1808 Cf. Wright (2015), http://onlinelibrary.wiley.com 
1809 Cf. Wright (2015), http://onlinelibrary.wiley.com 
1810 Cf. Wright (2015), http://onlinelibrary.wiley.com 
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participants to respond to the 15-minute survey, a financial incentive was set by the market survey 

institute. Such an incentive could undermine the data quality, as people might behave 

opportunistically.1811 Measures were taken to prevent opportunistic behavior.1812 Additionally, the 

market research company continuously investigates the response quality of the registered users. 

As a measure to receive complete responses, the option of “mandatory question” was selected for 

all major questions, so there was no missing data. The average time for conducting the survey was 

16 minutes.  

Representativeness of the data 

Finally, 801 complete responses, including the applied quota and quality criteria, were 

accomplished. In order to reach the sample size, 1.766 responses were collected in total. Exactly 

724 samples were declined due to quota criteria. Another 236 were only partial results resulting 

either from the respondents aborting the process or by an application of a time barrier to sort out 

opportunistic survey respondents. Figure 137 in chapter 6.4.1.2 in the appendix illustrates a 

comparison of the final observations and the targeted observation for all quota criteria in absolute 

numbers and percentages. Including a tolerance of 2,5% percent, the data can be viewed as 

representative for the Austrian population. 
 

5.3.2 Empirical evaluation and results of the model 
In the following chapters, the procedure of the PLS analysis (chapter 5.3.2.1) as well the quality 

measures and results (chapter 5.3.2.2) are presented.  
 

5.3.2.1 Procedure of the PLS analysis 
Hair et al. emphasize the need to make software parameters and options transparent.1813 The 

structural equation model was computed by using the program Smart PLS version 3.2.3. For each 

calculation, the same settings were used. Sixteen separate PLS models were calculated in 

accordance to the research questions as illustrated in figure 94. In the first step, the PLS algorithm 

was executed with 500 runs in order to receive the factor loadings, path coefficients and the quality 

criteria presented in the following chapters (see chapter 5.3.1.3.2 models).1814 Second, the 

bootstrapping procedure was run to evaluate the significance of the path coefficients.1815 The 

number of bootstrapping runs was increased from 500 to 1.000 to receive more reliable results 

even though no relevant differences were observable. Finally, the blindfolding procedure was 

processed in order to receive values for the Stone-Geisser’s Q2 value.1816  

                                                   
1811 Cf. Wright (2015), http://onlinelibrary.wiley.com 
1812 In order to secure data quality, two different time barriers have been included into the survey in order to disqualify 
opportunistic respondents that answered the survey questions in an unrealistic short amount of time. 
1813 Cf. Hair et al. (2011a), p. 427 
1814 Consistent PLS algorithm: path weighting scheme was used including 300 maximum iterations. The abort criterion 
was set on 10^7. The option missing values was set with “mean replacement.” Bootstrapping: 1.000 subsamples; “no-
sign changes”, “bias-corrected and accelerated (BCa) bootstrap, test-type two tailed; significance level 0,05; Multigroup 
analysis: same settings 
1815 Cf. Nitzl (2010), p. 33; Henseler et al. (2015), p. 305 
1816 Cf. Smart PLS (2016), www.smartpls.de 
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Figure 94: Overview of calculated PLS models  

I Technology Acceptance Model (TAM contructs)
Behavioral intention to use (BI) Perceived ease of use (PEOU)
Perceived usefulness (PEU) Planned usage (PU)

II Subjective norm - TAM constructs including:
Subjective norm (SN)

III Collaborative consumption - TAM constructs including:
Experience collaborative consumption 
(ECC) Awareness collaborative consumption (ACC)

IV Multigroup analysis - experience collaborative consumption
Experience in collaborative consumption 
(ECC_YES)

Subjective norm (SN)

Experience in collaborative consumption (ECC_NO)
V Mobility factors - TAM constructs including:

Intensity carsharing usage (IFCS) Car usage commuting (CUCOM)
Intensity public transport usage (IFPT) Number of household cars (NHC) 
Intensity car usage milage (ICUKM) Vehicle age (VAGE) 
Intensity car usage frequency (IFCU) Vehicle price (VP) 
Car usage business travel (CUBT)

VI Demographic factors - TAM constructs including:
Higher education (HE) Age (AGE)
Income (INC)

VII Multigroup analysis - gender
Male (MA) Subjective norm (SN)
Female (FE)

VIII Multigroup analysis - age
Age_high (AGEH) Subjective norm (SN)
Age_low (AGEL)

IX Personality factors - expected negative impact - TAM constructs including:
Security (PNPVQSE) Power (PNPVQPO)
Tradition (PNPVQTR) Personal attachment to own's own car (PNPA)
Conformity (PNPVQCO)

X Personality factors - expected positive impact - TAM constructs including:
Achievement (PPPVQAC) Stimulation (PPPVQST) 
Benevolence (PPPVQBE) Universalism (PPPVQUN)
Hedonism (PPPVQHE) Green consumer values (PPGCV) 
Self-direction (PPPVQSD) Personal innovativeness (PPPI) 

XI Motivational factors - TAM constructs including:
Environmental benefits (MIENV) Economic benefits (MEECO)
Lifestyle (MILIF) Community (MECOM)
Enjoyment (MIENJ) Utility (MEUTI)
Social benefits (MISOC)

XII Barriers - TAM constructs including:
Fear of sharing (BFOS) Loss of convenience (BLOC)
Perceived risk in P2P carsharing (BRP2P) Embarrassment (BEMB)
Fear of damage (BFOD) Lack of economic benefits (BLOE)
Fear of contamination (BFOC)

XIII Trust - TAM constructs including:
Disposition to trust (STDTT) Trust in P2P carsharing (STP2P)
Trust in online Platforms (STTOP) Perceived risk in P2P carsharing (BRP2P)

XIV Success factors - TAM constructs including:
Reduction user circle (SVAROU) Insurance incentives (SVINS)
Prefered parking (SVAPP) Airport P2P carsharing (SVAAIR)
Cleaning service (SVAPCS) Fractional ownership (SFRO)
Replacement car (SVAPRC) Alternative pricing (PRIALT)
Maintenance and inspection (SVAPMI) Instant booking (SVAINB)
Integrated offer (SIOVP)

XV Keyless car exchange - TAM constructs including:
Acceptance of keyless car exchange (FBKCE)

XVI Explorative total model – TAM constructs including
Behavioral intention to use (BI) Disposition to trust (STDTT)
Perceived usefullness (PEU) Alternative pricing (PRIALT)
Fear of damage (BFOD) Loss of convenience (BLOC)
Subjective norm (SN) Acceptance of keyless car exchange (FBKCE)
Personal attachment own car (PNPA) Cleaning service (SVAPCS)
Fractional ownership (SFRO) Economic benefits (MEECO)
Trust in P2P carsharing (STP2P) Awareness collaborative consumption (ACC)
Lack of economic benefits (BLOE) Trust in online platforms (STTOP)
Subjective norm (SN) Perceived ease of use (PEOU)
Utility (MEUTI) Perceived risk in P2P carsharing (BRP2P)



271 

5.3.2.2 Quality assurance of the measurement model 
 

 
 

5.3.2.2.1 Introduction to quality assurance methods 
The goal of every quantitative empirical research project is to generate data that allows 

intersubjective and robust statements about reality. The main quality criteria for quantitative 

research are objectivity and validity, as well as reliability.1817 Objectivity refers to the independence 

of the results from the people conducting the research. Objectivity is realized if several people 

achieve the same results within a certain research project. Reliability refers to the preciseness and 

exactness of a measurement instrument in terms of reconstruction of the measures. The same 

results should be generated in cases where the instrument is applied several times.1818 Validity is 

the main goal in the development of measurement instruments. Validity refers to the exactness to 

which a test measures what it is supposed to measure.1819 Different forms of validity and reliability 

measures are applied in the following.  

The main statistical challenge for testing causal models is the correct estimation of parameters, as 

well as the determination of the “goodness-of-fit” of the model in regard to the measured variables 

and the sample data.1820 The quality of a model is represented by the degree to which the 

hypotheses represent the patterns within the data.1821 Plausibility tests of the parameters should be 

the first step in assessing the quality of the model.1822 The assessment of quality for variance-based 

SEM is usually done in several steps as illustrated in figure 95. Depending on the measurement 

model, different approaches are required for reflective and formative models. In case the 

measurements of the latent variables are reliable, the evaluation of the path relationships of the 

structural model is conducted. Finally the total model is evaluated.1823 

 

Figure 95: Process steps for the evaluation of PLS-models1824 

                                                   
1817 Cf. Häder (2015), p. 103 
1818 Cf. Häder (2015), p. 104 ff. 
1819 Cf. Häder (2015), p. 109 
1820 Cf. Bagozzi (1980), p. 127 
1821 Cf. Hildebrandt / Görz (1999), p. 5 
1822 Cf. Hildebrandt / Görz (1999), p. 5 
1823 Cf. Nitzl (2010), p. 22 
1824 Nitzl (2010), p. 22 
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Evaluation of the reflective measurement model 

The common quality criteria tools of factor analysis are used for the evaluation of the reflective 

measurement model. As mainly reflective constructs have been used in this work, those tools will 

be introduced in the following. A measurement that has no or few random or systematic 

measurement errors is seen as valid. The part of common variance between a latent construct and 

its indicator is seen as the reliable part, whereas the remaining variance represents the 

measurement error.1825 The issues of measurement errors have already been explained in chapter 

5.3.1.1.1. 

For reflective latent variables, reliability and validity are the basic quality instruments. In the 

following chapters, the quality instruments are introduced. In figure 96 an overview of the applied 

quality criteria including reference values is provided.  

 

Figure 96: Quality criteria of PLS path modeling results  

Comprehensive reporting of research data is essential in empirical studies in order to replicate the 

results and to assess quality. The requirements in reporting in terms of PLS-SEM studies are listed 

by Hair et al. and have been applied in the following.1826  
 

5.3.2.2.2 Evaluation of the measurement model (outer model) 
In the center of the scientific process lies construct validity that answers the question of what the 

instrument is measuring.1827 This is also expressed by Peter, who defines construct validity "... as 

the degree to which a measure's scores (variance) perform as substantive (and psychometric) 

theory postulate they should perform. Construct validation is defined as the process of investigating 

a measure's scores to see whether they perform as the construct is postulated to perform."1828 

                                                   
1825 Cf. Nitzl (2010), p. 23 
1826 Cf. Hair et al. (2011a), p. 427 
1827 Cf. Churchill (1979), p. 70 ff. 
1828 Peter (1981), p. 142 

Assessment Criterion Value Source

Measurement model

Internal consistency
reliability

Composite
reliability
!c

≥ 0,6 Nitzl (2010), p. 24

Cronbach‘s 
Alpha

≥ 0,7 Nunally & Bernstein (1994) 
quoted by Henseler et al. 
(2009), p. 299

Convergent validity Indicator 
reliability 

≥ 0,7 Nitzl (2010), p. 24

AVE ≥  0,5 Nitzl (2010), p. 26
Chin (1998), p. 321

Discriminant validity HTMT ≤ 0,9 Henseler et al. (2014)

Structural model

Endogenous
variables

Adjusted R2 ≥  0,25 Hair et al. (2014), p. 113

Q2 > 0 Chin (1998), p. 318

Direct / indirect / total 
effects

Path coefficients ≥ 0,1 Chin (1998), p. 324

Effect size f2 > 0 Chin (1998), p. 316
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Consistency is no sufficient measure for construct validity even though it is necessary.1829 The 

central question is to which degree the measure correlates with other measures. Convergent, as 

well as discriminant validity, are recommended measures for construct validity as outlined in the 

following.1830  
 

5.3.2.2.2.1 Convergent validity 
“Convergent validity is the degree to which two or more attempts to measure the same concept 

through maximally dissimilar methods are in agreement.”1831 In terms of multidimensional 

measurement models, convergent validity is achieved if the indicators related to the same factor 

have adequately strong relationships between each other. Additionally, strong relationships 

between the factors that are aggregated to the same dimension is required.1832 In order to assess 

convergent validity, the criteria indicator reliability, AVE – average variance extracted as well as 

internal consistency are evaluated in the following.1833  

5.3.2.2.2.1.1 Indicator reliability 
The indicator reliability assesses the ability of each manifest variable to measure a latent variable. 

The percentage of explained variance of an indicator in terms of the related construct is expressed 

by the indicator reliability. Half of the variance should be explained by the assigned construct. 

Therefore, the factor loading should be at least 0,7.1834 In this case, the mutual variance between 

the construct and the indicator is bigger than the variance of the measurement error. Indicators with 

loadings in the PLS total model below 0.4 should be eliminated.1835 Especially for newly developed 

scales, factor loadings can be smaller than 0,7.1836 Nearly all indicators fulfilled the criteria of factor 

loadings above 0,7. ACC5 had to be eliminated due to a negative factor loading (ACC5: -0,138). 

Additionally, the indicators ACC1 and ACC3 had factor loadings below 0,7 (ACC1: 0,564 / ACC3: 

0,504). The indicators were kept as awareness collaborative consumption (ACC) was a newly 

developed scale. Minor deviations from the 0,7 criterion appeared also for the newly developed 

indicators ACC 4, BFOC1 and ECC5 (ACC4: 0,698 / BFOC1: 0,682 / ECC5: 0,697). The results of 

the analysis of indicator reliability are presented in the appendix in chapter 6.4.2.1. 

5.3.2.2.2.1.2 AVE – average variance extracted 
The AVE is another important instrument to assess convergence validity. AVE is calculated by 

dividing the explained variance by the measurement error of a latent variable as expressed by the 

following formula. Possible values are between 0 and 1. AVE above 0,5 is seen as an appropriate 

value. This value expresses that at least half of the variance of a construct is explained by its 

                                                   
1829 Cf. Nunnally (1967), p. 92 quoted by Churchill (1979), p. 70 
1830 Cf. Churchill (1979), p. 70; Nitzl (2010), p. 23 
1831 Bagozzi / Philipps (1982), p. 11 
1832 Cf. Homburg / Giering (1996), p. 7 
1833 Cf. Nitzl (2010), p. 23 
1834 This minimum value expresses that the amount of explained variance is larger than the unexplained. Factor loadings 
of 0,7 are usually significant. Cf. Nitzl (2010), p. 23 
1835 Cf. Götz / Liehr-Gobbers (2004), p. 727 
1836 Cf. Nitzl (2010), p. 23 
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indicators. Compared to construct reliability 𝞺c, AVE is seen as the more severe instrument.1837 The 

results of the AVE analysis are illustrated in chapter 6.4.2.2. The only construct that does not fulfill 

the threshold value of 0,5 is ACC (0,410).  

 
 

5.3.2.2.2.1.3 Internal consistency reliability 
In the following, internal consistency reliability is measured by composite reliability (chapter 6.4.2.3) 

as well as Cronbachs Alpha (chapter 6.4.2.4). 

5.3.2.2.2.1.3.1 Composite reliability 
One important step for the evaluation of the outer model quality, is assessing composite reliability 

as a measure of internal consistency reliability. Composite reliability expresses, how well the 

indicators represent a latent variable.1838 Composite reliability is seen as more important than the 

reliability on the indicator level. Composite reliability requires a positive correlation between the 

indicators of an associated latent variable.1839 Composite reliability is defined as: 

 

𝝀i represents the loading between the latent variables and the indicator i. The variance of the 

measurement error (εi) is defined by the substation of 1-𝝀i . Composite reliability can take values 

between 0 and 1. Values above 0,6 are seen as acceptable.1840 As illustrated in chapter 6.4.2.3, all 

constructs fulfill the requirement of values above 0,6. 
 

5.3.2.2.2.1.3.2 Cronbachs Alpha 
Another possibility to evaluate for internal consistency is Cronbachs Alpha. Usually, it is the first 

measure to assess the quality of the instrument. "It is pregnant with meaning because the square 

root of coefficient alpha is the estimated correlation of the k-item test with errorless true scores."1841 

The higher the alpha value, the better is the indication that the items are capturing the construct. 

Items with low coefficient alpha should be eliminated as they do not share the common core in the 

proper way.1842  

                                                   
1837 Cf. Nitzl (2010), p. 26; Chin (1998), p. 321 
1838 Chin (1998), p. 320; Hair et al. (2014), p. 111 
1839 Cf. Nitzl (2010), p. 24; Hair et al. (2014), p. 111 
1840 Cf. Nitzl (2010), p. 24; Hair et al. (2014), p. 111 
1841 Nunnally (1967), p. 191-6 quoted by Churchill (1979), p. 68 
1842 Cf. Churchill (1979), p. 68 
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Cronbachs Alpha measures the reliability of a group of indicators that measure one factor. It 

represents the mean of all correlations that can be computed if all related indicators are divided in 

half and correlated with each other. The formula is:1843  

 

k represents the number of indicator variables of a factor. 𝛔i
2 refers to the variance of the indicator 

(i) and 𝛔t
2 to the variance of the total sum of all indictors of the factor.1844 Values for Cronbachs 

Alpha should be above 0,6 respectively 0,7.1845 According to Nunnally / Bernstein, reliability 

coefficients should be generally above 0,7 for early stages of research projects and above 0,8 and 

0,9 for more advanced stages.1846 As the phenomena of P2P carsharing is in a early stage, the 

value of 0,7 has been selected. The constructs ACC, BFOC, BFOS as well as BLOE do not reach 

this quality criteria (ACC: 0,518 / BFOC: 0,545 / BFOS: 0,342 / BLOE: 0,647). In the context of PLS, 

Cronbachs Alpha tends to underestimate internal consistency.1847 Due to its high acceptance in the 

scientific world, it has been included into the analysis. Still, the proper measurement of internal 

consistency reliability is composite reliability. According to the mentioned constructs, values for 

composite reliability are all above the threshold value.1848 The results for Cronbachs Alpha are 

illustrated in chapter 6.4.2.4. All other constructs are above the critical value of 0,7.  

5.3.2.2.2.2 Discriminant validity 
Discriminant validity expresses the degree to which a construct is different from other constructs 

and therefore measures what it is intended to measure.1849 Methodically, discriminant validity is the 

opposite to convergence validity.1850 “Discriminant validity is the degree to which measures of 

distance concepts differ.”1851 A similar definition has been provided by Churchill: ”Discriminant 

validity is the extent to which the measure is indeed novel and not simply a reflection of some other 

variable."1852 Discriminant validity in PLS-SEM models used to be measured with the Fornell 

Larcker criteria. This measure states “… that the construct shares more variance with its indicators 

than with any other construct.”1853 It is fulfilled when the AVE of each construct is ”… higher than 

the highest squared correlation with any other construct.”1854  

                                                   
1843 Cf. Homburg / Giering (1996), p. 8 
1844 Cf. Homburg / Giering (1996), p. 8 
1845 Cf. Gefen et al. (2000), p.13 
1846 Cf. Nunnally / Bernstein (1994) quoted by Henseler et al. (2015), p. 299 
1847 Cf. Nitzl (2010), p. 24 
1848 Cf. Nitzl (2010), p. 24 
1849 Cf. Hair et al. (2011a), p. 112 
1850 Cf. Nitzl (2010), p. 26 
1851 Bagozzi / Philipps (1982), p. 469 quoted by Homburg / Giering (1996), p. 7 
1852 Churchill (1979), p. 70 
1853 Hair et al. (2011a), p. 112 
1854 Hair et al. (2011a), p. 112 
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Other common criteria for discriminant validity are cross loadings, by which the correlation of 

manifest variables with other latent variables are analyzed. Each indicator should have the highest 

relationship with its related construct. In the case where there is a stronger relationship with another 

unrelated construct, the measurement of the model has to be reconsidered.1855 Discriminant validity 

is given if the indicators load on the related factor to a relatively high degree (e.g. > 0,4) and at the 

same time with lower loadings on other factors.1856 

Henseler et al. showed that neither the Fornell-Larcker criteria nor cross loadings are useful 

measures to determine discriminant validity in PLS-SEM. They recommend using the heterotrait-

monotrait ratio of correlations (HTMT) as the more appropriate measure for discriminant validity as 

explained in the following chapter.1857 
 

5.3.2.2.2.2.1 Heterotrait-monotrait ratio (HTMT) 
According to Henseler et al., the heterotrait-monotrait ratio (HTMT) is the most appropriate method 

for evaluating discriminant validity. The HTMT measure is defined as “…the average of the 

heterotrait-heteromethod correlations (i.e. the correlations of indicators across constructs 

measuring different phenomena), relative to the average of the monotrait-heteromethod 

correlations (i.e., the correlations of indicators within the same construct).”1858 The advantage of 

HTMT is that no factor analysis is required to gain the factor loadings. Additionally, the fact that 

HTMT builds on available data and measures is seen as advantageous. In case the HTMT value 

is higher than 0,9, a lack of discriminant validity can be assumed.1859 In chapter 6.4.2.5, the results 

of the HTMT analysis are presented. Out of the 484 tested relationships, only two relationships 

deviate from the threshold of 0,9. The relationship of PEU -> BI has a minor deviation with a HTMT 

value of 0,927.  

The relationship SVAINS -> SVAPMI has a HTMT value of 0,996. Due to this high value close to 

1, it can be assumed that there is nearly no difference between the constructs. The constructs have 

been newly developed and both assess value-added services that could be offered by captive 

banks (SVAINS: insurance / SVAPMI: maintenance & inspection). For any deviations on the 

threshold, Henseler et al. recommend a careful analysis of the used scales based on prior research 

or pretesting. Additionally, merging constructs into a more general construct should be 

considered.1860 This could be a possible approach for future research projects for the constructs 

SVAINS and SVAPMI. As both constructs perceived ease of use (PEU) as well as behavioral 

intention (BI) are based on the existing scales of the Technological Acceptance Model (TAM), a 

merging of the constructs is not seen as an appropriate approach due to the strong empirical 

support of the constructs. Henseler et al. also state that any deviation from the threshold is 

subjective like the empirical data that was captured. Therefore, even though there is aberration 

                                                   
1855 Cf. Nitzl (2010), p. 27; Chin (1998), p. 321 
1856 Cf. Homburg / Giering (1996), p. 8 
1857 Cf. Henseler et al. (2014), p. 116 
1858 Henseler et al. (2014), p. 121 
1859 Cf. Henseler et al. (2014), p. 121 
1860 Cf. Henseler et al. (2014), p. 130 
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from the critical value, it does not mean that the underlying concepts are identical. Future research 

on the HTMT validity assessment criteria is recommended by Henseler et al.1861 
 

 

5.3.2.2.3 Evaluation of the structural model (inner model) 
The main quality criteria for assessing the internal model are the coefficient of determination R2, 

path coefficients, effect size f2 as well as Q2. The results of the tests for assessing the internal model 

are presented in the following.  
 

5.3.2.2.3.1 Total quality assessment 
Compared to CB-SEM models, in PLS-SEM no interference statistical test can be applied.1862 For 

PLS-SEM, there is no globally accepted quality criteria like the goodness-of-fit index for LISREL. 

The total evaluation of the quality of the PLS model is done on a comprehensive evaluation of all 

executed quality instruments. Especially Q2, R2 and path coefficients including significance are 

good indicators for the total quality. In the case that all quality criteria are positive, a high total quality 

of model can be expected.1863 
 

5.3.2.2.3.2 Coefficient of determination R2 
One of the most important quality factors is the coefficient of determination (R2) that expresses the 

amount of explained variance in terms of each endogenous variable.1864 Therefore, R2 is seen as a 

major criteria for the evaluation of the quality of a structural model.1865 R2 measures the predictive 

accuracy of the model. It expresses the combined effect of the exogenous variables on the 

endogenous variable.1866 Therefore, it illustrates the amount of explained variance compared to the 

total variance. Values of R2 are between 0 and 1.1867 The interpretation of R2 is similar to traditional 

regression.1868 Acceptable values for R2 range from 0,25 (weak level), 0,5 (moderate level) and 

0,75 (substantial level). The interpretation of increasing values of R2 when constructs are added 

should be considered carefully. Improvements in the R2 values are likely even though the 

relationships might not be meaningful. Therefore, it is recommended that the adjusted R2 should 

be used, which penalizes added complexity by reducing the values of R2 in case more constructs 

are included.1869  

The results of the adjusted R2 for all calculated models are presented in the appendix in chapter 

6.4.2.6. Within the calculated model I – Technological Acceptance Model, the most relevant 

constructs behavioral intention (BI) and planned usage (PU) had moderate or substantial levels of 

R2. Only the construct perceived usefulness (PEU) was below the threshold of 0,25 with a value of 

0,127. The reason might be the antecedent perceived ease of use (PEOU). Problems in the 

                                                   
1861 Cf. Henseler et al. (2014), p. 131 
1862 Cf. Götz / Liehr-Gobbers (2004), p. 730 
1863 Cf. Nitzl (2010), p. 38 
1864 Cf. Hair et al. (2011a), p. 426 
1865 Cf. Nitzl (2010), p. 33 
1866 Cf. Hair et al. (2014), p. 113 
1867 Cf. Nitzl (2010), p. 33 
1868 Cf. Chin (1998), p. 316 
1869 Cf. Hair et al. (2014), p. 113 
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operationalization of perceived ease of use (PEOU) might be a possible reason due to the challenge 

to capture perceived ease of use for a system that is not known to the users. Comparisons with 

other known online purchasing and sharing platforms were made that appeared to be feasible 

during the testing period of the survey. This might also be the reason, why perceived ease of use 

(PEOU) itself received low values of R2 in all calculated models. A minor deviation of the construct 

perceived usefulness (PEU) also appeared in model V – mobility factors (0,212), model VI – 

demographic factors (0,135) as well as model IX and X – personality factors (0,193 / 0,213). The 

construct fear of sharing (BFOS) is at a low level (0,146) in the model XII – barriers. The construct 

perceived trust in P2P carsharing (STP2P) was at the acceptable weak level in the model XIV – 

trust (0,488). Low values of R2 resulted for for the construct STP2P for model VI (0,027), model IX 

(0,039), model X (0,052) and model XIII (0,160). Perceived risk in P2P carsharing (BRP2P) was 

also at the low level in model IX (0,085). 

Whether values of R2 are acceptable depends on the research field and research question. For 

example, in the field of controlling, values of 0,17 can be seen as substantial, as controlling is only 

one determinant of company success. Endogenous variables that aim to consider influential factors 

should have high values of R2.1870 For this research question and the approach of separately 

assessing influence factors in different models, this criteria applies to the central constructs of 

behavioral intention (BI) and planned usage (PU). In all models, those constructs showed moderate 

or substantial levels of R2 . 
 

5.3.2.2.3.3 Cross-validated redundancy Q2 
Next to R2 to assess predictive relevance, Q2 is another measure of the predictive relevance of the 

inner model.1871 Q2 indicates how well the model is able to reconstruct the empirical data that has 

been used.1872 Q2 is calculated by applying the following formula:  

 

ED expresses the squared errors of the estimated values and OD is an indication for the squared 

errors of the remaining original values. D expresses the gap between two data points that are 

excluded. For a Q2 value bigger than 0, the predictive power is given. Values from 0.15 to 0.35 

indicate a moderate predictive relevance. Values above 0.35 relate to a high predictive 

relevance.1873 According to Chin, different forms of Q2 can be calculated depending on the method 

of prediction. The method of cross-validated redundancy Q2 should be used for examining the 

predictive power of the SEM.1874 The results of Q2 are presented in chapter 6.4.2.7. Within the TAM 

model, again BI, PEU and PU showed high predictive power. Only PEOU was low with 0,044. All 

                                                   
1870 Cf. Nitzl (2010), p. 32 
1871 Cf. Chin (1998), p. 317; Hair et al. (2014), p. 113 
1872 Using a blindfolding procedure, a part of the empirical data is regarded as missing and replaced by the PLS model. 
This procedure is continued until every data point has been replaced by an estimation. Cf. Nitzl (2010), p. 35 
1873 Cf. Nitzl (2010), p. 35 
1874 Cf. Chin (1998), p. 318 

!2 = 1 − ∑ '()
∑ *()
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other constructs had also positive values indicating that the predictive power of the model is higher 

than using the mean value.1875 
 
 

5.3.2.2.3.4 Path coefficients 
Path coefficients represent the hypothesized relationships between the constructs.1876 Path 

coefficients can be interpreted based on significance and height, as well as direction in terms of 

prefix. Values can be in-between 0 and 1. Path coefficients can be tested for significance by 

assessing the pseudo t-value and the associated p-value by applying a bootstrapping-model.1877 A 

factor loading is significantly different from zero at the 10% level when its t-value is above 1,65. The 

5% level is reached with a t-value above 1,96.1878 Path coefficients above 0,1 can be seen as an 

indication for a relevant relationship between the constructs.1879 In this work, path coefficients of 

0,1, 0,3 and 0,5 are clustered as small, moderate and substantial concerning the effect of the 

predictor on the dependent variable. Path coefficients are illustrated in brackets [ ] for significant 

relationships.  

In the figures 97, 98, 99 and 100 the results of the path coefficient analysis are presented. In the 

right column criterion, the relationship between the dependent and independent variable is 

evaluated based on the path coefficient and significance level. The significance level has been 

clustered into 10%, 5%, 1% as well as 0,1%, whereby the 5% significant level is the defined 

threshold in the analysis.  

Model I - Technological Acceptance Model (TAM): all hypothesized TAM relationships appeared 

to be significant except perceived ease of use (PEOU) and perceived usefulness (PEU). In TAM 

research, the effect of perceived usefulness (PEU) on actual system usage was significantly higher 

than the effect of perceived ease of use (PEOU).1880 According to Davis et al., the ability of the 

system to perform an important task is more important to the users than ease of use.1881 Gefen / 

Straub observed that the effect of perceived ease of use (PEOU) is task dependent. In case the 

system is used for a purchasing task that is instrumentally and extrinsically motivated, perceived 

ease of use (PEOU) did not affect intended use.1882 Nevertheless, perceived ease of use (PEOU) 

had a significant effect on perceived usefulness (PEU) which had a substantial effect on behavioral 

intention (BI). Therefore, perceived ease of use (PEOU) has indirect relevance on the acceptance 

of P2P carsharing, even though there is no direct effect on behavioral intention (BI). All other 

relationships were significant, whereby the strongest effects were observable between behavioral 

intention to use (BI) and planned usage (PU) [0,548] and perceived usefulness (PEU) and 

behavioral intention to use (BI) [0,832].  

                                                   
1875 Cf. Nitzl (2010), p. 36 
1876 Cf. Hair et al. (2014), p. 114 
1877 Cf. Nitzl (2010), p. 33; Henseler et al. (2015), p. 305; Hair et al. (2011a), p. 427 
1878 Cf. Nitzl (2010), p. 37 
1879 Cf. Chin (1998), p. 324; Fazel (2014), p. 265 
1880 Cf. Davis (1989), p. 333; Davis (1993), p. 475 
1881 Cf. Davis et al. (1989), p. 1000 
1882 Cf. Gefen / Straub (2000), p. 19 
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Model II – subjective norm: Also all expected relationships for subjective norm (SN) were signify-

cant, and the strongest effect was from subjective norm (SN) on perceived usefulness (PU) [0,656]. 

Model III / IV – collaborative consumption: Experience in collaborative consumption (ECC) had 

a significant effect on perceived usefulness (PEU) [0,211] and as well as on perceived ease of use 

(PEOU) [0,-120], but the latter relationship was unexpectedly negative. In chapter 5.3.2.2.4, it could 

have been shown that experience collaborative consumption (ECC) has a moderating effect 

between perceived ease of use (PEOU) and perceived usefulness (PEU). Awareness of 

collaborative consumption (ACC) appeared to have a significant effect on perceived ease of use 

(PEOU) [0,237] but not on perceived usefulness (PEU). People who are aware of collaborative 

consumption services tend to perceive them as easy to use, but not necessarily as useful. As 

outlined in the literature review as well as the qualitative expert interviews, education of the 

(prospective) users is an important task for P2P carsharing platforms (chapters 3.4.2.2.3.1, 

5.2.1.3.2.2.1.3). The focus should therefore be on the communication of the usefulness of the 

service as well.  

Model V – mobility factors: Most mobility factors appeared to be non-significant. Exceptions were 

intensity public transport (IFCT) that had a significant effect on perceived ease of use (PEOU) 

[0,131] as well as car usage business travel (CUBT) on perceived usefulness (PEU) [0,128]. 

Therefore, the results show that the usage and availability of public transport are more relevant 

than personal car use behavior, including number of cars in a household (NHC), intensity of 

carsharing usage (IFCS), intensity of car usage (ICUKM, IFCU), as well as car usage mode 

(CUCOM). Only car usage business travel (CUBT) had significant influence on perceived 

usefulness (PEU). This could indicate that people using their cars for business travel have a more 

pragmatic attitude towards their car or are more attracted by economic benefits. Also the perceived 

value of the car expressed by vehicle age (VA) and vehicle price (VP) had no significant influence 

on acceptance.  

Model VI / VII / VIII – demographic factors: According to demographic factors, higher education 

(HE) appeared to have a significant effect on perceived trust in P2P carsharing (STP2P) [0,109] as 

well as on perceived ease of use (PEOU) [0,125]. Income (INC) had a significant effect on perceived 

usefulness (PEU) [0,116] but not on perceived ease of use (PEOU). Even though age (AGE) also 

had no direct effect on acceptance of P2P carsharing, moderating effects could be observed. It was 

expected that male users are more attracted by P2P carsharing. Gender (GD) appeared to have 

no significant effect either as a predictor or as a moderator. Further explorative moderating effects 

for other demographic factors were tested (chapter 5.3.2.2.4). 

Model IX / X – personality factors: Most personality factors appeared to be significant, even 

though the direction of the influence was not always as expected.  

Concerning personality factors with expected negative influence, security (PNPVQSE) [0,-113] as 

well as personal attachment to one’s own car (PNPA) [0,-215] appeared to have a significant 

influence on perceived usefulness (PEU), whereas tradition (PNPVQTR) and conformity 
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(PNPVQCO) were both non-significant. Even though the direction was expected to be opposite, 

self direction (PPPVQSD) [-0,102], and benevolence (PPPVQBE) [-0,150] appeared to have as 

well a significant negative influence on perceived usefulness (PEU). Personal attachment to one’s 

own car (PNPA) had a significant influence on perceived risk in P2P carsharing (BRP2P) [0,291] 

and perceived trust in P2P carsharing (STP2P) [-0,198]. Personality factors with positive impact 
on perceived usefulness (PEU) were universalism (PPPVQUN) [0,105], stimulation (PPPVQST) 

[0,191] and personal innovativeness (PPPI) [0,118]. Power (PNPVQPO) had a positive effect on 

perceived usefulness (PEU) [0,137] even though a negative effect was expected. Additionally, 

personal innovativeness (PPPI) had a significant positive influence on perceived trust in P2P 

carsharing (STP2P) [0,229].  

Model XI - motivational factors: The influence of motivational factors was diverse. Among 

intrinsic motivational factors, environmental benefits (MIENV) had no significant effect at all. 

Even though the environmental benefits received strong empirical support out of the literature 

review and qualitative expert interviews, its importance in the field of carsharing was also relativized 

by certain findings.1883 In particular, the psychological consequence of taking care of the 

environment might be valued by carsharing users, but seems to have no significant influence on 

behavior.1884 This kind of motivation possibly has to be viewed more as a hygiene factor instead of 

a motivational factor. Lifestyle (MILIF) [0,142], enjoyment (MIENJ) [0,207] as well as social benefits 

(MISOC) [0,101] appeared to have a significant effect on perceived usefulness (PEU) but not on 

planned usage (PU). Among extrinsic motivational factors, economic benefits (MEECO) was the 

only construct that indicated a significant effect on perceived usefulness (PEU) [0,120] as well as 

planned usage (PU) [0,135]. Utility (MEUTI) had an significant effect on perceived usefulness (PEU) 

[0,237] but not on planned usage (PU). Community (MECOM) had no significant effect on perceived 

usefulness (PEU) as well as on planned usage (PU). Even though there was empirical support for 

community (MECOM) as a motivational factor in collaborative consumption and carsharing, the 

findings were controversial.1885 Carsharing companies experienced troubles in establishing 

community branding of like minded people.1886  

Model XII – barriers: concerning barriers for P2P carsharing, most constructs showed a significant 

influence. The strongest effects were fear of damage (BFOD) on perceived risk in P2P carsharing 

(BRP2P) [0,304], fear of contamination (BFOC) on fear of sharing (BFOS) [0,383], loss of 

convenience (BLOC) on perceived usefulness (PEU) [-0,289], lack of economic benefits (BLOE) 

on perceived risk in P2P carsharing (BRP2P) [0,257] and fear of sharing (BFOS) on perceived 

usefulness (PEU) [-0,229]. Weak significant influence could be observed for the relationships 

between fear of sharing (BFOS) and perceived risk in P2P carsharing (BRP2P) [0,108], fear of 

contamination (BFOC) and perceived risk in P2P carsharing (BRP2P) [0,151], loss of convenience 

                                                   
1883 Cf. Ballús-Armet et al. (2014), p. 34; Schäfers (2013), p. 75 
1884 Cf. Schäfers (2013), p. 75 
1885 Cf. Möhlmann (2015), p. 7; Gossen (2013), p. 53; Bardhi / Eckhardt (2012), p. 894 
1886 Cf. Bardhi / Eckhardt (2012), p. 893 ff. 
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(BLOC) and perceived risk in P2P carsharing (BRP2P) [0,109], and loss of convenience (BLOC) 

and perceived ease of use (PEOU) [-0,215].  

A significant effect of embarrassment (EMB) on perceived usefulness (PEU) [0,138] could be 

observed, even though the expected direction was surprisingly negative. Additionally, the direction 

of the relationship according to the effect fear of damage (BFOD) on perceived ease of use (PEOU) 

[0,102] was significantly positive instead of negative as expected.1887  

No significant effects were observable between perceived risk in P2P carsharing (BRP2P) on 

perceived usefulness (PEU) and between perceived risk in P2P carsharing (BRP2P) on behavioral 

intention (BI). Still, perceived risk in P2P carsharing (BRP2P) is a relevant extension of the 

Technological Acceptance Model (TAM) as perceived risk in P2P carsharing (BRP2P) had a 

moderate negative effect on trust in P2P carsharing (STP2P), which had a strong effect on 

perceived usefulness (PEU).  

Model XIII – trust: All hypothesized effects for trust appeared to be significant. The strongest 

relationship was between perceived trust in P2P carsharing (STP2P) and perceived usefulness 

(PEU). This relationship appeared to be one of the strongest relationships of the complete analysis 

with a path coefficient of 0,728. Additionally, the effect of perceived trust in P2P carsharing (STP2P) 

and perceived ease of use (PEOU) [0,384] as well as perceived risk in P2P carsharing (BRP2P) 

and perceived trust in P2P carsharing (STP2P) [-0,346] appeared to have moderate significant 

effects. Further relevant significant relationships were observable between disposition to trust 

(STDTT) and perceived trust in P2P carsharing (STP2P) [0,253], between trust in online platforms 

(STTOP) and perceived trust in P2P carsharing (STP2P) [0,168] and between trust in P2P 

carsharing (STP2P) on behavioral intention (BI) [0,204]. 

Model XIV – success factors: In terms of success factors, the strongest relationships were 

between alternative pricing (PRIALT) and perceived trust in P2P carsharing (STP2P) [0,324], 

alternative pricing (PRIALT) and perceived ease of use (PEOU) [0,290], fractional ownership 

(SFRO) and perceived usefulness (PEU) [0,289], fractional ownership (SFRO) and perceived trust 

in P2P carsharing (STP2P) [0,273] and between cleaning service (SVAPCS) and perceived ease 

of use (PEOU) [0,237]. Furthermore, positive significant effects were observable between preferred 

parking (SVAPP) and perceived usefulness (PEU) [0,167], alternative pricing (PRIALT) and 

perceived usefulness (PEU) [0,206], integrated offer (SIOVP) and perceived trust in P2P carsharing 

(STP2P) [0,159] and between integrated offer (SIOVP) and perceived usefulness (PEU) [0,103].  

Certain relationships appeared to have no significant effect. Those included reduction of user circle 

(SVAROU) and perceived trust in P2P carsharing (STP2P), cleaning service (SVAPCS) and 

perceived usefulness (PEU), replacement car (SVAPRC) and perceived trust in P2P carsharing 

(STP2P), maintenance and inspection (SVAPMI) and perceived usefulness (PEU), insurance inc-

                                                   
1887 In the next chapter, it will be shown that the effect size f2 for the relationship between fear of damage (BFOD) and 
perceived ease of use (PEOU) is below the threshold. 
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entives (SVINS) and perceived trust in P2P carsharing (STP2P), airport P2P carsharing (SVAAIR) 

and perceived usefulness (PEU) and instant booking (SVAINB) and perceived ease of use (PEOU).  

Model XV – future business models: Concerning future business models, acceptance of keyless 

car exchange (FBKCE) showed a significant effect on perceived ease of use (PEOU) [0,275] as 

well as perceived usefulness (PEU). The relationship between acceptance of keyless car exchange 

(FBKCE) and perceived usefulness (PEU) was substantial with a path coefficient of 0,557. 

  

Figure 97: Path coefficients 1/4  

Dependent variable -> Independent variable
Path 

coefficient
≥ 0,1

T-value
≥ 1,96

P-Value
≥ 0,05

Sig-
Level

Crit-
erion

RQ 1.1 Technology Acceptance Model (Model I)

Behavioral intention to use 

(BI)
Planned usage (PU) 0,548 11,475 0,000 0,1% ü

Perceived ease of use 

(PEOU)
Perceived usefulness (PEU) 0,358 13,454 0,000 0,1% ü

Perceived usefulness (PEU)
Behavioral intention to use 

(BI)
0,832 57,474 0,000 0,1% ü

Perceived ease of use 

(PEOU)

Behavioral intention to use 

(BI)
0,004 0,237 0,813 n.s. x

RQ 1.2 Subjective norm (Model II)

Subjective norm (SN) Perceived usefulness (PEU) 0,656 28,848 0,000 0,1% ü

Subjective norm (SN)
Perceived ease of use 

(PEOU)
0,227 8,257 0,000 0,1% ü

Subjective norm (SN) Behavioral intention (BI) 0,358 9,353 0,000 0,1% ü

RQ 1.2 Collaborative Consumption (Model III)

Experience collaborative 

consumption (ECC)
Perceived usefulness (PEU) 0,211 5,275 0,000 0,1% ü

Experience collaborative 

consumption (ECC)

Perceived ease of use 

(PEOU)
-0,120 3,965 0,000 0,1% ü

Awareness collaborative 

consumption (ACC)
Perceived usefulness (PEU) 0,005 0,176 0,860 n.s. x

Awareness collaborative 

consumption (ACC)

Perceived ease of use 

(PEOU)
0,237 7,340 0,000 0,1% ü

RQ 1.2 Mobility factors (Model V)

Intensity carsharing (IFCS) 
Perceived ease of use 

(PEOU)
-0,004 0,100 0,920 n.s. x

Intensity carsharing (IFCS) Perceived usefulness (PEU) -0,073 1,874 0,061 10,0% x
Intensity public transport 

(IFPT) 

Perceived ease of use 

(PEOU)
0,131 3,481 0,001 1,0% ü

Intensity public transport 

(IFPT) 
Perceived usefulness (PEU) 0,082 2,300 0,022 5,0% x

Intensity car usage mileage 

(ICUKM) 

Perceived ease of use 

(PEOU)
0,012 0,495 0,621 n.s. x

Intensity car usage mileage 

(ICUKM) 
Perceived usefulness (PEU) -0,019 1,235 0,217 n.s. x

Intensity car usage frequency 

(IFCU) 

Perceived ease of use 

(PEOU)
-0,004 0,100 0,920 n.s. x

Intensity car usage frequency 

(IFCU) 
Perceived usefulness (PEU) -0,073 1,874 0,061 10,0% x

Car usage business travel 

(CUBT)
Perceived usefulness (PEU) 0,128 3,427 0,001 1,0% ü

Car usage commuting 

(CUCOM)

Perceived ease of use 

(PEOU)
0,042 0,936 0,350 n.s. x

Car usage commuting 

(CUCOM)
Perceived usefulness (PEU) 0,000 0,005 0,996 n.s. x

Number of cars household 

cars (NHC) 

Perceived ease of use 

(PEOU)
0,072 1,911 0,056 10,0% x

Number of cars household 

cars (NHC) 
Perceived usefulness (PEU) -0,015 0,466 0,641 n.s. x
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Figure 98: Path coefficients 2/4  

 

Dependent variable -> Independent variable
Path 

coefficient
≥ 0,1

T-value
≥ 1,96

P-Value
≥ 0,05

Sig-
Level

Crit-
erion

Vehicle age (VAGE) Perceived usefulness (PEU) -0,044 1,212 0,226 n.s. x

Vehicle price (VP) Perceived usefulness (PEU) -0,050 1,190 0,234 n.s. x

1.2. Demographic factors

Higher education (HE) Perceived trust in P2P 
carsharing (STP2P) 0,109 3,197 0,001 0,1% ü

Higher education (HE) Perceived ease of use 
(PEOU) 0,125 3,546 0,000 0,1% ü

Income (INC) Perceived usefulness (PEU) 0,116 2,907 0,004 1,0% ü

Income (INC) Perceived ease of use 
(PEOU) -0,020 0,636 0,525 n.s. x

Age (AGE) Perceived usefulness (PEU) -0,075 2,179 0,030 5,0% x

Age (AGE) Perceived ease of use 
(PEOU) -0,012 0,322 0,748 n.s. x

Age (AGE) Perceived trust in P2P 
carsharing (STP2P) -0,066 1,813 0,070 10,0% x

RQ 1.2 Personality factors - expected negative impact (Model IX)

Security (PNPVQSE) Perceived usefulness (PEU) -0,113 3,107 0,002 1,0% ü

Tradition (PNPVQTR) Perceived usefulness (PEU) 0,065 1,680 0,093 10,0% x

Conformity (PNPVQCO) Perceived usefulness (PEU) 0,086 2,227 0,026 5,0% x

Power (PNPVQPO) Perceived usefulness (PEU) 0,137 3,801 0,000 0,1% ü

Personal attachment to one’s 
own car (PNPA)

Perceived risk in P2P 
carsharing (BRP2P) 0,291 9,010 0,000 0,1% ü

Personal attachment to one’s 
own car (PNPA)

Perceived trust in P2P 
carsharing (STP2P) -0,198 6,000 0,000 0,1% ü

Personal attachment to one’s 
own car (PNPA) Perceived usefulness (PEU) -0,215 6,411 0,000 0,1% ü

RQ 1.2 Personality factors - expected positive impact (Model X)

Achievement (PPPVQAC) Perceived usefulness (PEU) 0,088 2,367 0,018 5,0% x

Benevolence (PPPVQBE) Perceived usefulness (PEU) -0,150 3,170 0,002 1,0% ü

Hedonism (PPPVQHE) Perceived usefulness (PEU) -0,060 1,394 0,164 n.s. x

Self-direction (PPPVQSD) Perceived usefulness (PEU) -0,102 2,353 0,019 5,0% ü

Stimulation (PPPVQST) Perceived usefulness (PEU) 0,192 4,458 0,000 0,1% ü

Universalism (PPPVQUN) Perceived usefulness (PEU) 0,105 2,146 0,032 5,0% ü

Green consumer values 
(PPGCV) Perceived usefulness (PEU) 0,091 2,504 0,012 5,0% x

Personal innovativeness 
(PPPI) Perceived usefulness (PEU) 0,118 3,225 0,001 0,1% ü

Personal innovativeness 
(PPPI) 

Perceived trust in P2P 
carsharing (STP2P) 0,229 6,424 0,000 0,1% ü

1.3. Motivational factors
Environmental benefits 
(MIENV) Perceived usefulness (PEU) 0,028 0,762 0,446 n.s. x

Environmental benefits 
(MIENV) Planned usage (PU) 0,041 1,161 0,246 n.s. x

Lifestyle (MILIF) Perceived usefulness (PEU) 0,142 3,321 0,001 0,1% ü
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Figure 99: Path coefficients 3/4  

Dependent variable -> Independent variable
Path 

coefficient
≥ 0,1

T-value
≥ 1,96

P-Value
≥ 0,05

Sig-
Level

Crit-
erion

Lifestyle (MILIF) Planned usage (PU) -0,010 0,225 0,822 n.s. x

Enjoyment (MIENJ) Perceived usefulness (PEU) 0,207 4,111 0,000 0,1% ü

Enjoyment (MIENJ) Planned usage (PU) 0,051 0,918 0,359 n.s. x

Social benefits (MISOC) Perceived usefulness (PEU) 0,101 2,501 0,013 5,0% ü

Social benefits (MISOC) Planned usage (PU) 0,042 1,076 0,282 n.s. x

Economic benefits (MEECO) Perceived usefulness (PEU) 0,120 4,273 0,000 0,1% ü

Economic benefits (MEECO) Planned usage (PU) 0,135 3,601 0,000 0,1% ü

Community (MECOM) Perceived usefulness (PEU) 0,041 0,816 0,415 n.s. x

Community (MECOM) Planned usage (PU) -0,031 0,649 0,517 n.s. x

Utility (MEUTI) Perceived usefulness (PEU) 0,237 5,255 0,000 0,1% ü

Utility (MEUTI) Planned usage (PU) -0,098 2,047 0,041 5,0% x

RQ 2.1. Barriers (Model XII)

Fear of sharing (BFOS) Perceived risk in P2P 
carsharing (BRP2P) 0,108 3,480 0,001 0,1% ü

Fear of sharing (BFOS) Perceived usefulness (PEU) -0,229 7,044 0,000 0,1% ü

Perceived risk in P2P 
carsharing (BRP2P) Perceived usefulness (PEU) -0,013 0,332 0,740 n.s. x

Perceived risk in P2P 
carsharing (BRP2P) Behavioral intention (BI) -0,091 1,847 0,065 10,0% x

Fear of damage (BFOD) Perceived ease of use 
(PEOU) 0,102 2,196 0,028 5,0% ü

Fear of damage (BFOD) Perceived risk in P2P 
carsharing (BRP2P) 0,304 8,150 0,000 0,1% ü

Fear of contamination (BFOC) Fear of sharing (BFOS) 0,383 11,516 0,000 0,1% ü

Fear of contamination (BFOC) Perceived risk in P2P 
carsharing (BRP2P) 0,151 4,110 0,000 0,1% ü

Loss of convenience (BLOC) Perceived risk in P2P 
carsharing (BRP2P) 0,109 2,815 0,005 1,0% ü

Loss of convenience (BLOC) Perceived ease of use 
(PEOU) -0,215 5,376 0,000 0,1% ü

Loss of convenience (BLOC) Perceived usefulness (PEU) -0,289 7,652 0,000 0,1% ü

Embarrassment (BEMB) Perceived usefulness (PEU) 0,138 4,083 0,000 0,1% ü

Lack of economic benefits 
(BLOE)

Perceived risk in P2P 
carsharing (BRP2P) 0,257 7,081 0,000 0,1% ü

Lack of economic benefits 
(BLOE) Perceived usefulness (PEU) -0,078 1,959 0,050 5,0% x

RQ 2.2.Trust (Model XIII)

Disposition to trust (STDTT) Trust in P2P carsharing 
(STP2P) 0,253 8,392 0,000 0,1% ü

Trust in online Platforms 
(STTOP)

Trust in P2P carsharing 
(STP2P) 0,168 5,320 0,000 0,1% ü

Trust in P2P carsharing 
(STP2P) Behavioral intention (BI) 0,204 5,781 0,000 0,1% ü

Trust in P2P carsharing 
(STP2P)

Perceived ease of use 
(PEOU) 0,384 13,681 0,000 0,1% ü

Trust in P2P carsharing 
(STP2P) Perceived usefulness (PEU) 0,728 38,726 0,000 0,1% ü

Perceived risk in P2P 
carsharing (BRP2P)

Trust in P2P carsharing 
(STP2P) -0,346 10,777 0,000 0,1% ü
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Figure 100: Path coefficients 4/4  

5.3.2.2.3.5 Effect size f2 
In order to assess any potential impact of an independent exogenous variable on a dependent 

endogenous variable, a change in R2 can be examined indicated by f2. The formula for the 

calculation of f2 illustrates this approach. 

 

R2
included and R2

excluded are separately calculated with and without the independent variable in order 

to assess the effect. f2 values of 0.02, 0.15 and 0.35 indicate whether a predictor has a small, 

medium or large effect on the latent construct.1888 f2 indicates the substantial influence of a variable 

over all relationships of a model. f2 allows the evaluation of interdependencies that have not been 

included in the hypotheses formulation so far.1889 

                                                   
1888 Cf. Chin (1998), p. 316 
1889 Cf. Nitzl (2010), p. 33 

Dependent variable -> Independent variable
Path 

coefficient
≥ 0,1

T-value
≥ 1,96

P-Value
≥ 0,05

Sig-
Level

Crit-
erion

RQ 2.2. Success factors (Model XIV)

Reduction user circle 
(SVAROU)

Perceived trust in P2P 
carsharing (STP2P) 0,000 0,009 0,992 n.s. x

Prefered parking (SVAPP) Perceived usefulness (PEU) 0,167 4,607 0,000 0,1% ü

Cleaning service (SVAPCS) Perceived ease of use 
(PEOU) 0,237 5,994 0,000 0,1% ü

Cleaning service (SVAPCS) Perceived usefulness (PEU) 0,071 1,388 0,165 n.s. x

Replacement car (SVAPRC) Perceived trust in P2P 
carsharing (STP2P) 0,020 0,409 0,683 n.s. x

Maintenance and inspection 
(SVAPMI) Perceived usefulness (PEU) -0,072 1,625 0,104 n.s. x

Insurance incentives (SVINS) Perceived trust in P2P 
carsharing (STP2P) 0,096 1,848 0,065 10,0% x

Airport P2P carsharing 
(SVAAIR) Perceived usefulness (PEU) 0,070 2,005 0,045 5,0% x

Fractional ownership (SFRO) Perceived trust in P2P 
carsharing (STP2P) 0,273 7,044 0,000 0,1% ü

Fractional ownership (SFRO) Perceived usefulness (PEU) 0,289 7,475 0,000 0,1% ü

Alternative pricing (PRIALT) Perceived trust in P2P 
carsharing (STP2P) 0,324 9,385 0,000 0,1% ü

Alternative pricing (PRIALT) Perceived ease of use 
(PEOU) 0,290 8,928 0,000 0,1% ü

Alternative pricing (PRIALT) Perceived usefulness (PEU) 0,206 6,574 0,000 0,1% ü

Instant booking (SVAINB) Perceived ease of use 
(PEOU) -0,070 1,915 0,056 10,0% x

Integrated offer (SIOVP) Perceived trust in P2P 
carsharing (STP2P) 0,159 4,311 0,000 0,1% ü

Integrated offer (SIOVP) Perceived usefulness (PEU) 0,103 2,753 0,006 1,0% ü

RQ 3.1. Keyless car exchange (Model XV)

Acceptance of keyless car 
exchange (FBKCE)

Perceived ease of use 
(PEOU) 0,275 9,212 0,000 0,1% ü

Acceptance of keyless car 
exchange (FBKCE) Perceived usefulness (PEU) 0,557 19,205 0,000 0,1% ü

!2 = $2%&'()*+*	 − $2+.'()*+*
1 − $2%&'()*+*
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For most relationships that had path coefficients above 0,1 and showed significance, the f2 value 

was appropriate at least above the 0,02 threshold. Several hypothesized relationships did not show 

adequate values of f2 including benevolence (PPPVQBE) and perceived usefulness (PEU), self 

direction (PPPVQSD) and perceived usefulness (PEU), universalism (PPPVQUN) and perceived 

usefulness (PEU), and fear of damage (BFOD) and perceived ease of use (PEOU). Therefore, 

those hypotheses were neglected even though path coefficients showed adequate and significant 

values.  

Also for moderating effects, the effect size f2 was analyzed. All significant path relationships could 

be confirmed based on the effect size f2. For certain relationships the significance level was slightly 

below the 5% threshold in p-value.1890 Still, the criteria is seen as accepted due to significant path 

coefficients with relatively strong effects and only minor deviations in significance of f2.  

Other constructs with significant levels of path coefficient showed low levels of f2, but were still 

above 0,01. Those relationships included intensity public transport usage (IFPT) on perceived ease 

of use (PEOU), higher education (HE) on perceived trust in P2P carsharing (STP2P), higher 

education (HE) and perceived ease of use (PEOU), security (PNPVQSE) and perceived usefulness 

(PEU), personal innovativness (PPPI) and perceived usefulness (PEU), social benefits (MISOC) 

and perceived usefulness (PEU), lifestyle (MILIF) and perceived usefulness (PEU), fear of sharing 

(BFOS) and perceived risk in P2P carsharing (BRP2P), and integrated offer (SIOVP) and perceived 

usefulness (PEU). Possibly, the low level of effect size is due to the high number of constructs that 

tend to reduce the effect size.1891 For this reason, the hypotheses were accepted and the weak 

influence was explicitly documented. All values for f2 are documented in chapter 6.4.2.8. 

5.3.2.2.4 Multigroup analysis 
As explained in chapter 5.3.1.3.6, the analysis of moderator effects is an important step in SEM 

path models. Moderator effects in PLS can be evaluated by performing a subsample analysis as 

described by Sosik et al. (2009). The groups have to be established either on a categorical variable 

or in case of continuous variables by splitting the groups based on the median value.1892 This 

procedure has been applied for the moderators age (AGE), gender (GE) and experience 

collaborative consumption (ECC).1893 The split of the construct gender (GE) resulted in the group 

male (MA – 389 items) and female (FE – 417 items). The function "Multigroup analysis" in 

SmartPLS (PLS-MGA) has been applied to calculate bootstrapping results, including path 

coefficients and significance levels for both groups as described by Henseler et al. (2015).  

After the bootstrapping for both subsamples has been conducted, the distribution of the bootstrap 

samples is analyzed in order to verify the probability of a difference in the parameters of the two 

                                                   
1890 Moderating effect of age (AGE) on the relationship subjective norm (SN) and behavioral intention (BI) and of children 
(CHI) on the relationship between perceived ease of use (PEOU) and planned usage (PU). 
1891 Cf. Nitzl (2010), p. 35 
1892 Cf. Sosik et al. (2009), p. 25 
1893 For age, the median 45 was calculated using SPSS. The group split resulted in 416 samples for age ≥ 45 (AGEH) 
and 390 below (AGEL). Experience collaborative consumption (ECC) has been split based on the sum of all items (ECC1, 
ECC2, ECC3, ECC4, ECC5) ≥ 6 resulting in 196 ECC_yes and 610 ECC_NO. 
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populations. Distributional assumptions are not required for this procedure.1894 The significance of 

the results can be evaluated based on the p-value that should be smaller than 0,05 or larger than 

0,95 (5% probability of error level).1895 There are several requirements for the execution of a 

multigroup analysis. Even though normal distribution of variables is not required in PLS-SEM, Nitzl 

states that for multigroup analysis, normality is a relevant quality criteria.1896 One way to test for 

multivariate normality is to evaluate the values for skewness and kurtosis. According to Kline, 

values for skewness SI > 3,0 represent extreme values and should be avoided. For kurtosis, values 

KI > 8 are seen as problematic.1897 As illustrated in figure 169, all values for skewness and kurtosis 

are below the threshold. Therefore, the criteria of multivariate normality is fulfilled.  

Hypothesized moderating effects  

First, the moderating effects for gender (GE), age (AGE) as well as experience in collaborative 

consumption (ECC) have been analyzed according to the hypotheses. Therefore, a multigroup 

analysis has been applied to the model II – subjective norm. The results of the multigroup analysis 

are presented in the figures 101, 102 and 103.  

For gender (GE), no significant difference between the two groups could be identified. For 

experience in collaborative consumption (ECC), a significant difference between perceived ease of 

use (PEOU) and perceived usefulness (PEU) could be observed. Therefore, for people with no 

experience in collaborative consumption, perceived usefulness (PEU) tends to be higher in cases 

where they estimate the service as easy to use. Age (AGE) appeared to be a relevant moderator 

for certain relationships as well. According to path coefficients, there was a significant difference 

between the effect of subjective norm (SN) as well as perceived usefulness (PEU) on behavioral 

intention (BI) between the two groups. According to those findings, younger people tend to have 

higher intention to use the service, in the case where other people who have influence on them 

appreciate it if they use the service. Additionally, older people tend to have a higher intention to use 

the service in the situation where they perceive the service as useful.  

 

Figure 101: Multigroup analysis - age  

                                                   
1894 Cf. Henseler et al. (2015), p. 308 ff. 
1895 Cf. Smart PLS (2017), www.smartpls.de 
1896 Cf. Nitzl (2010), p. 42 
1897 Cf. Kline (2010), p. 63 

Dependent variable Independent variable

Path 
Coefficient 
Age_high 
(AGEH)

Path 
Coefficient 
Age_low 
(AGEL)

t-Values 
Age_high

t-Values 
Age_low

P-value 
PLS MGA

≤ o,o5 / 
≥ 0,95

Criter-
ion

Behavioral intention 
(BI) Planned usage (PU) 0,515 0,647 6,728 8,625 0,893 x

Perceived ease of 
use (PEOU)

Perceived usefulness 
(PEU) 0,211 0,211 6,838 6,852 0,510 x

Subjective norm 
(SN)

Perceived usefulness 
(PEU) 0,633 0,672 17,591 21,316 0,795 x

Subjective norm 
(SN)

Behavioral intention 
(BI) 0,297 0,426 5,862 8,931 0,966 ü

Perceived 
usefulness (PEU)

Behavioral intention 
(BI) 0,635 0,511 13,676 10,769 0,033 ü
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Figure 102: Multigroup analysis - experience collaborative consumption  

 

Figure 103: Multigroup analysis - gender  

 

Explorative analysis of moderating effects  

As explained in chapter 5.3.1.2.2.1.5, an explorative analysis of further moderating effects was 

conducted. As shown in figure 168 in chapter 5.3.2.2.4, for most relationships, the influence of the 

moderator variables was non-significant but three constructs appeared to have a significant effect. 

Children (CHI) moderated the relationship between perceived ease of use (PEOU) and planned 

usage (PU). Therefore, for people without children, the effect of perceived ease of use (PEOU) on 

planned usage (PU) is significantly higher, even though it is a rather weak effect. Higher education 

(HE) had a significant moderating effect on the relationship perceived usefulness (PEU) on 

behavioral intention (BI). Thus, for people with high education (HE), the effect of perceived 

usefulness (PEU) on behavioral intention (BI) is less strong. Finally, income (INC) had a significant 

moderating effect on the relationship of perceived ease of use (PEOU) on perceived usefulness 

(PEU). According to this finding, the relationship between perceived ease of use (PEOU) on 

perceived usefulness (PEU) is stronger for people with low income.  

 
  

Dependent variable Independent variable
Path 

Coefficient
ECC_YES

Path 
Coefficient
ECC_NO

t-Values 
ECC_YES

t-Values 
ECC_NO

P-value 
PLS MGA

≤ o,o5 / 
≥ 0,95

Criter-
ion

Behavioral intention 
(BI) Planned usage (PU) 0,601 0,518 9,767 4,775 0,744 x

Perceived ease of 
use (PEOU)

Perceived usefulness 
(PEU) 0,187 0,343 7,583 6,124 0,005 ü

Subjective norm 
(SN)

Perceived usefulness 
(PEU) 0,648 0,554 22,211 9,882 0,937 x

Subjective norm 
(SN)

Behavioral intention 
(BI) 0,337 0,385 7,423 5,757 0,271 x

Perceived 
usefulness (PEU)

Behavioral intention 
(BI) 0,597 0,490 13,918 8,728 0,937 x

Dependent variable Independent variable
Path 

Coefficient 
Male (MA)

Path 
Coefficient 

Female 
(FE)

t-Values 
Male (MA)

t-Values 
Female 

(FE)

P-value 
PLS MGA

≤ o,o5 / 
≥ 0,95

Criter-
ion

Behavioral intention 
(BI) Planned usage (PU) 0,553 0,631 8,157 7,147 0,773 x

Perceived ease of 
use (PEOU)

Perceived usefulness 
(PEU) 0,222 0,195 6,966 6,380 0,277 x

Subjective norm 
(SN)

Perceived usefulness 
(PEU) 0,640 0,672 20,836 19,043 0,746 x

Subjective norm 
(SN)

Behavioral intention 
(BI) 0,332 0,387 6,504 7,604 0,768 x

Perceived 
usefulness (PEU)

Behavioral intention 
(BI) 0,594 0,557 12,989 11,160 0,300 x
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5.3.2.2.5  Analysis of preferred usage model for autonomous vehicles 
Analysis of the preferred usage model 

In order to analyze the preferred usage model for autonomous vehicles, the various options have 

been operationalized in terms of ownership in autonomous vehicles (FAB01, FAB02) and usage of 

autonomous vehicles as a taxi service (FABV03), as well as general interest in the usage of 

autonomous vehicles (FABVO4_r). The intention to share an autonomous vehicle in private 

ownership is captured by FAB02.  

As a first step, a comparison of the means of the different usage models is conducted (see chapter 

6.4.2.10 / figure 170). The mean for FABV01 (M =3,00, 95% CI [2,85, 3,16], SD = 2,22) is larger 

than the mean of FABV02 (M =2,49, 95% CI [2,35, 2,62], SD = 1,92). According to these values, 

the preference for owning autonomous vehicles without sharing is larger than the preference for 

sharing privately owned autonomous vehicles. The mean for FABVO3 (M=3,02, 95% CI [2,88, 

3,17], SD = 2,10) is as high as the mean for FAB01. Therefore, usage of autonomous vehicles as 

a taxi service (FABV03) is as preferred as ownership of autonomous vehicles without sharing 

(FABV01). FABV04_r (M =4,08, 95% CI [3,90 4,25], SD = 2,51) has a higher mean than FABV01, 

FABV02, FABV03. More statistical facts about the constructs are illustrated in chapter 6.4.2.10 / 

figure 170. 

In order to get deeper insights into the preferences, two groups have been generated based on a 

median split for FABV04_r. The median of 4 was used to split the groups into FAB04_r_low 

(FABV04≤4) and FAB04_high (FABV04>4).1898 FAB04_r_high indicates a higher preference for 

usage of autonomous vehicles than FAB04_r_low. Based on those two groups, an independent t-

test was conducted in SPSS. FAB04_high serves as the basis for a deeper analysis of the usage 

preferences of people with intention to use autonomous vehicles.  

In order to assess if the group differences between FABVO4_r_low and FABVO4_r_high are 

significant, independent samples tests were conducted (see chapter 6.4.2.10 / figure 171). For 

FABV01, FABV02 and FABV04_r, Levene’s test for equality of variances showed significant results, 

indicating that the assumption of homogeneity is not fulfilled. Therefore, the results for “equal 

variances not assumed” are relevant for those constructs whereas for FAB03, the results for equal 

variances assumed are valid. For all constructs, the significance level is below the threshold of 0,05 

and therefore, the differences between the groups FABV04_r_low and FABV04_r_high are 

significant.  

Group statistics showed that group FAB04_high had 376 respondents and FAB04_low had 430 

respondents as illustrated in figure 104. The focus in this analysis is on FABV04_r_high to 

investigate the preferences of usage modes of people with higher intention to use autonomous 

vehicles. For this group, FABV01 (M = 3,82, SD =2,345, SE = 0,121) was higher than FABV02 

(M=2,94, SD=2,123, SE=0,109), FABV03 (M= 2,81, SD=2,089, SE=0,108). Therefore, ownership 

                                                   
1898 In SPSS, the function compare means / independent-samples T-test was applied. FABVO4_r was defined as a 
grouping variable with a cut point of 4,01. 
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seems to be the most preferred usage model for people with intention to use autonomous vehicles. 

Sharing one’s own autonomous vehicle (FABV02) received slightly more agreement than usage of 

autonomous vehicles as a taxi service (FABV03). The findings are summarized in figure 105. Out 

of those findings, all hypotheses concerning usage models of autonomous vehicles can be 

confirmed as outlined in chapter 5.3.3.3. 

 

Figure 104: Group statistics independent samples test for FABVO (FABO4_high_low)1899  

 

Figure 105: Comparison of means for usage models of autonomous vehicles1900 

Analysis of the influence of demographic factors 

In addition to ownership models for autonomous vehicles, the differences in terms of demographic 

factors on the willingness to share one’s own autonomous vehicle have been explored by analyzing 

correlation. The results show that age (AGE) was significantly related to sharing of one’s own 

autonomous vehicle (FABVO2) [r= 0,81, p=0,021]. Additionally, higher education (HE) was 

significantly related to the sharing of one’s own autonomous vehicle (FABVO2) [r= 0,148, p=0,000]. 

Gender appeared to have no significant effect. Most skewness and kurtosis values are within the 

range of -1.00 and +1.00 suggested by Muthén / Kaplan (1985).1901 Therefore, parametric analyses 

are justified. A small deviation from kurtosis could be observed only for age (AGE) (KU=-1,128). 

Therefore, Spearman’s nonparametric rank correlations were additionally computed with similar 

results to Pearson’s correlation (Spearman’s rho for age, r = -110, p=0,002). The findings are 

illustrated in figure 106. Statistics about demographic factors are illustrated in figure 172 in chapter 

6.4.2.10. 

                                                   
1899 own illustration 
1900 own illustration 
1901 Cf. Muthén / Kaplan (1985), p. 187 

Group Statistics

FABVO4_r_high_low N Mean Std. 
Deviation

Std. Error 
Mean

FABVO1
high 376 3,82 2,345 0,121
low 430 2,29 1,815 0,088

FABVO2
high 376 2,94 2,123 0,109
low 430 2,09 1,620 0,078

FABVO3
high 376 2,81 2,089 0,108
low 430 3,21 2,094 0,101

FABVO4_r
high 376 6,5293 0,74776 0,03856
low 430 1,9326 1,20512 0,05812

Construct 1 Relation-
ship Construct 2 Mean 

Group 1
Mean 

Group 2 Criterion

Ownership of autonomous 
vehicles (FBAVO1_r_high) higher

Usage autonomous vehicles 
as a taxi service 
(FABV03_r_high)

3,82 2,81 ü

Ownership of autonomous 
vehicles (FBAVO1_r_high) higher

Sharing of the own 
autonomous vehicle 
(FABV02_r_high)

3,82 2,94 ü

Sharing of the own 
autonomous vehicle 
(FABV02_r_high)

higher
Usage autonomous vehicles 
as a taxi service 
(FABV03_r_high)

2,94 2,81 ü
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Figure 106: Influence of demographic factors on the willingness to share the own autonomous 

vehicle (correlation)1902  

                                                   
1902 own illustration 

Construct 1 Influence Construct 2 Correlation Sig. (2-
tailed)

Hypothesis 
approved

Age (AGE) negative
Sharing of the own 
autonomous vehicle 
(FABV02)

-,081
(Pearson 

Correlation)
0,021

ü-,110
(Spearman‘s 

rho)
0,002

Gender (GD) signifcant
Sharing of the own 
autonomous vehicle 
(FABV02)

-0,048
(Spearman's 

rho)
0,177 x

Higher education (HE) positive
Sharing of the own 
autonomous vehicle 
(FABV02)

,148 0,000 ü
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5.3.3 Summary of the results of the empirical analysis 
The goal of the quantitative empirical analysis was to evaluate the findings of the literature review, 

as well as the qualitative empirical findings according to factors for the acceptance of P2P 

carsharing. The research model included 111 indicators and 72 constructs. One indicator had to be 

eliminated due to a lack of indicator reliability. The remaining 110 indicators have been evaluated 

within the PLS models. Separate analyses have been run for each sub-group of research questions. 

In total, fifteen separate PLS models have been calculated and evaluated to test the hypothesis. 

Additionally, the research question towards autonomous vehicles was answered by conducting an 

independent T-test. Furthermore, one explorative total model has been calculated that will be 

presented in the subsequent chapter 5.3.5. 

In the following, the final results concerning the approval or denial of the research questions are 

provided by considering all results of the quality criteria. The presentation of the results is split into 

three parts according to the research questions.  

 

5.3.3.1 Research question 1 
In the following, the evaluation of the hypotheses is conducted based on RQ 1. The results are 

illustrated in figure 108, figure 109 and figure 111. For the models subjective norm (figure 107) and 

motivational factors (figure 110), a separate graphical illustration is provided.  

Model I – Technological Acceptance Model (RQ 1.1): For the Technological Acceptance Model 

most hypotheses were confirmed even on the severe 0,1% significance level (figure 108). The 

relationship between perceived ease of use (PEOU) and behavioral intention to use (BI) was 

surprisingly not significant. Possible reasons for this low level effect have been discussed in chapter 

5.3.2.2.3.4. 

Model II – subjective norm (RQ 1.2): The extension of the TAM by subjective norm (SN) proved 

to be beneficial. The path coefficient as well as effect size f2 of subjective norm (SN) on perceived 

usefulness (PEU) was even higher than for the path coefficients and effect sizes of other TAM 

constructs and appeared to be the second highest loading of constructs. Therefore, the acceptance 

of P2P carsharing is strongly influenced by the perception of what other people who have influence 

on the respondents think about the service. The path diagram of model II subjective norm is 

illustrated in figure 107.  
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Figure 107: Illustrated path coefficients of model II – subjective norm  

Models III / IV – collaborative consumption (RQ 1.2): Even though experience in collaborative 

consumption (ECC) had a significant positive influence on perceived usefulness (PEU), the effect 

on perceived ease of use (PEOU) was non-significant. Therefore, people with experience in 

collaborative consumption see the advantages in the service but do not perceive the ease of use. 

This was also confirmed by the multigroup analysis for the investigation of moderating effects 

presented in figure 109. A moderating effect of ECC on the relationship between perceived ease of 

use (PEOU) and perceived usefulness (PEU) could be observed, even though the effect was 

opposite compared to the expectation. For people with no experience in collaborative consumption, 

the effect of perceived ease of use (PEOU) on perceived usefulness (PEU) was significantly higher 

than for people with experience in collaborative consumption. Awareness in collaborative 

consumption (ACC) had a significant effect on perceived ease of use (PEOU) but not on perceived 

usefulness (PEU). As a result, people who are aware of collaborative consumption services 

consider the ease of use of the service but have no higher perception of the usefulness of the 

service. Therefore, the results indicate that the more knowledge and experience about collaborative 

consumption is given, the more sense of the usefulness of the service is given. On the other hand, 

people who have experience are less convinced about the ease of use. Therefore, two practical 

implications result. First, companies should make efforts to ensure that the services are more 

convenient, as existing users perceive a lack of ease of use. Second, communication measures 

***     0,1% 
**       1%
*         5%
n.s.

Significance
level

Path coefficients

0.5 level

0.3 level

0.1 level

TAM constructs

PEU: perceived usefullness
PEOU: perceived ease of use
BI: behavioral intention
PU: planned usage

Model extension

SN: subjective norm

PEU
(R2 = 0,536)

PEOU
(R2 = 0,050)

BI
(R2 = 0,759)

PU
(R2 = 0,478)

SN

< 0.1 level

0,656
***

0,358
***

0,163
***

0,832
***

0,358
*** 0,548

***n.s.

0,227
***
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should emphasize the usefulness of the service to non-users, as people with awareness in 

collaborative consumption do not regard them as useful. 

Model V – mobility factors (RQ 1.2): Mobility factors appeared to be the least relevant constructs 

for the acceptance of P2P carsharing (figure 108). Only intensity public transport usage (IFPT) had 

a weak significant effect on perceived ease of use (PEOU). Car usage business travel (CUBT) 

showed a significant positive path coefficient and was slightly below the threshold for effect size f2. 

The effect was positive instead of negative as expected.1903  

Model VI / VII / VIII – demographic factors (RQ 1.2): In terms of demographic factors, the 

hypotheses for higher education (HE) could be confirmed, but not for age (AGE), as illustrated in 

figure 108. Higher education (HE) had a weak significant effect on perceived trust in P2P carsharing 

(STP2P) and perceived ease of use (PEOU). The identified significant effect of income (INC) on 

perceived usefulness (PEU) based on path coefficients had to be neglected due to low values in 

effect size f2. As illustrated in figure 109, a multigroup analysis was conducted for gender (GE) as 

well as age (AGE), in order to explore moderating effects. For gender (GE), even though the path 

coefficients for female (FE) were higher than for male (MA) for the relationship behavioral intention 

(BI) on planned usage (PU), the significance test showed a t-value below the threshold. Also all 

other group comparisons for gender (GE) were non-significant. Age (AGE) appeared to be a 

moderator for the relationship between subjective norm (SN) and behavioral intention (BI) based 

on path coefficient. Therefore, younger people tend to be more influenced by the opinion of their 

peers concerning the usage of P2P carsharing. On the other side, results show that the effect of 

perceived usefulness (PEU) on behavioral intention (BI) was significantly stronger for older people. 

Therefore, if older people perceive P2P carsharing as useful, they are more likely to show intention 

to use the service than younger people.  

Model IX – personality factors with negative impact (RQ 1.2): Concerning personality factors 

with expected negative impact, four hypotheses were confirmed (figure 108). A significant but weak 

effect of security (PNPVQSE) on perceived usefulness (PEU) was identified. All other tested 

hypothesis for values according to the Schwartz Values like conformity (PNPVQCO) and tradition 

(PNPVQTR) appeared to be non-significant. In addition, power (PPPVQPO), showed a significant 

effect based on the path coefficient but the direction was positive instead of negative as expected. 

Personal attachment to one’s own car (PNPA) had a significant effect on perceived risk and trust in 

P2P carsharing (PRP2P, PTP2P) as well as on perceived usefulness (PEU). Therefore, the higher 

the attachment of people to their own car, the less likely they will use P2P carsharing. This result 

correlates with recent findings that identified personal attachment with the car as a major deterrent 

to the development of carsharing.1904 

                                                   
1903 It was expected, that people that need their car for business purposes are more dependent on the availability of the 
car. The results indicate, that people using the car for business reasons might have a more pragmatic attitude towards 
the car and be more open for sharing. 
1904 Cf. Witzke (2016), p. 14; Loose (2010), p. 112 ff.; Gossen (2013), p. 43 
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Figure 108: Approval or denial of the research hypotheses RQ 1 (1/3) 

RQ Dependent variable -> Independent variable Influence Hypo-
thesis

RQ 1.1 Technology Acceptance Model (Model I)
1.1. Behavioral intention to use (BI) Planned usage (PU) positive ü
1.2. Perceived ease of use (PEOU) Perceived usefulness (PEU) positive ü
1.3. Perceived usefulness (PEU) Behavioral intention to use (BI) positive ü
1.4. Perceived ease of use (PEOU) Behavioral intention to use (BI) positive x

RQ 1.2 Subjective norm
2.1. Subjective norm (SN) Perceived usefulness (PEU) positive ü
2.2. Subjective norm (SN) Perceived ease of use (PEOU) positive ü
2.3. Subjective norm (SN) Behavioral intention (BI) positive ü

RQ 1.2 Collaborative Consumption (Model III)

3.1. Experience collaborative consumption 
(ECC) Perceived usefulness (PEU) positive ü

3.2. Experience collaborative consumption 
(ECC) Perceived ease of use (PEOU) positive x

3.3. Awareness collaborative consumption 
(ACC) Perceived usefulness (PEU) positive x

3.4. Awareness collaborative consumption 
(ACC) Perceived ease of use (PEOU) positive ü

RQ 1.2 Mobility factors (Model V)
5.1. Intensity carsharing usage (IFCS) Perceived ease of use (PEOU) positive x
5.2. Intensity carsharing usage (IFCS) Perceived usefulness (PEU) positive x
5.3. Intensity public transport usage (IFPT) Perceived ease of use (PEOU) positive üweak
5.4. Intensity public transport usage (IFPT) Perceived usefulness (PEU) positive x
5.5. Intensity car usage mileage (ICUKM) Perceived ease of use (PEOU) negative x
5.6. Intensity car usage mileage (ICUKM) Perceived usefulness (PEU) negative x
5.7. Intensity car usage frequency (IFCU) Perceived ease of use (PEOU) negative x
5.8. Intensity car usage frequency (IFCU) Perceived usefulness (PEU) negative x
5.9. Car usage business travel (CUBT) Perceived usefulness (PEU) negative x
5.10. Car usage commuting (CUCOM) Perceived ease of use (PEOU) positive x
5.11. Car usage commuting (CUCOM) Perceived usefulness (PEU) positive x
5.12. Number of household cars (NHC) Perceived ease of use (PEOU) positive x
5.13. Number of household cars (NHC) Perceived usefulness (PEU) positive x
5.14. Vehicle age (VAGE) Perceived usefulness (PEU) positive x
5.15. Vehicle price (VP) Perceived usefulness (PEU) negative x

RQ 1.2 Demographic factors (Model VI)
6.1. Higher education (HE) Perceived trust in P2P CS (STP2P) positive üweak
6.2. Higher education (HE) Perceived ease of use (PEOU) positive üweak
6.3. Income (INC) Perceived usefulness (PEU) positive x
6.4. Income (INC) Perceived ease of use (PEOU) positive x
6.5. Age (AGE) Perceived usefulness (PEU) negative x
6.6. Age (AGE) Perceived ease of use (PEOU) negative x
6.7. Age (AGE) Perceived trust in P2P CS (STP2P) negative x

RQ 1.2 Personality factors - expected negative impact (Model IX)
8.1. Security (PNPVQSE) Perceived usefulness (PEU) negative üweak
8.2. Tradition (PNPVQTR) Perceived usefulness (PEU) negative x
8.3. Conformity (PNPVQCO) Perceived usefulness (PEU) negative x
8.4. Power (PNPVQPO) Perceived usefulness (PEU) negative x

8.5. personal attachment to one’s own car 
(PNPA) Perceived risk in P2P CS (BRP2P) positive ü

8.6. personal attachment to one’s own car 
(PNPA) Perceived trust in P2P CS (STP2P) negative ü

8.7. personal attachment to one’s own car 
(PNPA) Perceived usefulness (PEU) negative ü
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Figure 109: Approval or denial of the research hypotheses RQ 1 (2/3) – Multigroup analysis 

Model X – personality factors with positive impact (RQ 1.2): Three hypotheses for personality 

factors with positive impact on the acceptance of P2P carsharing have been confirmed. Stimulation 

(PPPVQST) as well as personal innovativeness (PPPI) had a significant positive effect on perceived 

usefulness (PEU) even though the effect of PPPI was weak. Additionally, personal innovativness 

(PPPI) had a significant effect on perceived trust in P2P carsharing (STP2P). Therefore, people 

who are open to innovative products and services (PPPI), as well as people who look for adventures 

and new activities (PPVQST) are both more likely to perceive P2P carsharing as more useful. Path 

coefficients for benevolence (PPPVQBE) and self-direction (PPPVQSD), as well as universalism 

(PPPVQUN) on perceived usefulness (PEU) were significant, based on the path coefficients, but 

the effect size f2 did not reach the critical value. Also the effects of green consumer values (PPGCV) 

and hedonism (PPPVQHE), as well as achievement (PPPVQAC) on perceived usefulness (PEU) 

were non-significant. Altogether, six hypotheses had to be declined as shown in figure 111.  

Model XI – motivational factors (RQ 1.3): In terms of motivational factors, six hypotheses have 

been confirmed as summarized in figure 111 as well as in the illustration of path coefficients for 

RQ Multigroup analysis – group 1 Relation-
ship Multigroup analysis – group 2 Hypo-

thesis

Experience Collaborative Consumption (Model IV)

4.1.
Effect behavioral intention (BI) -> planned 
usage (PU) | experience collaborative 
consumption (ECC_YES)

higher
Effect behavioral intention (BI) -> planned 
usage (PU) | no experience collaborative 
consumption (ECC_NO)

x

4.2.
Effect perceived ease of use (PEOU) -> 
perceived usefulness (PEU) | experience 
collaborative consumption (ECC_YES)

higher
Effect perceived ease of use (PEOU) -> 
perceived usefulness (PEU) | no experience 
collaborative consumption (ECC_NO)

ü

4.3.
Effect subjective norm (SN) -> perceived 
usefulness (PEU) | experience collaborative 
consumption (ECC_YES)

higher
Effect subjective norm (SN) -> perceived 
usefulness (PEU) | no experience collaborative 
consumption (ECC_NO)

x

4.4.
Effect subjective norm (SN) -> behavioral 
intention (BI) | experience collaborative 
consumption (ECC_YES)

higher
Effect subjective norm (SN) -> behavioral 
intention (BI) | no experience collaborative 
consumption (ECC_NO)

x

4.5. 
Effect perceived usefulness (PEU) -> 
Behavioral intention (BI) | experience 
collaborative consumption (ECC_YES)

higher
Effect perceived usefulness (PEU) -> 
Behavioral intention (BI) | no experience 
collaborative consumption (ECC_NO)

x

Gender (Model VII)

7.1.
Effect behavioral intention (BI) -> planned 
usage (PU) | male (MA)

significantly 
different

Effect behavioral intention (BI) -> planned 
usage (PU) | female (FE) x

7.2.
Effect perceived ease of use (PEOU) -> 
perceived usefulness (PEU) | male (MA)

significantly 
different

Effect perceived ease of use (PEOU) -> 
perceived usefulness (PEU) | female (FE) x

7.3.
Effect subjective norm (SN) -> perceived 
usefulness (PEU) | male (MA)

significantly 
different

Effect subjective norm (SN) -> perceived 
usefulness (PEU) | female (FE) x

7.4.
Effect subjective norm (SN) -> behavioral 
intention (BI) | male (MA)

significantly 
different

Effect subjective norm (SN) -> behavioral 
intention (BI) | female (FE) x

7.5.
Effect perceived usefulness (PEU) -> 
Behavioral intention (BI) | male (MA)

significantly 
different

Effect perceived usefulness (PEU) -> 
Behavioral intention (BI) | female (FE) x

Age (Model VIII)

7.6.
Effect behavioral intention (BI) -> planned 
usage (PU) | Age_high (AGEH)

significantly 
different

Effect behavioral intention (BI) -> planned 
usage (PU) | Age_low (AGEL) x

7.7.
Effect perceived ease of use (PEOU) -> 
perceived usefulness (PEU) | Age_high (AGEH)

significantly 
different

Effect perceived ease of use (PEOU) -> 
perceived usefulness (PEU) | Age_low (AGEL) x

7.8.
Effect subjective norm (SN) -> perceived 
usefulness (PEU) | Age_high (AGEH)

significantly 
different

Effect subjective norm (SN) -> perceived 
usefulness (PEU) | Age_low (AGEL) x

7.9.
Effect subjective norm (SN) -> behavioral 
intention (BI) | Age_high (AGEH)

significantly 
different

Effect subjective norm (SN) -> behavioral 
intention (BI) | Age_low (AGEL) ü

7.10. 
Effect perceived usefulness (PEU) -> 
Behavioral intention (BI) | Age_high (AGEH)

significantly 
different

Effect perceived usefulness (PEU) -> 
Behavioral intention (BI) | Age_low (AGEL) ü
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motivational factors in figure 110. Concerning intrinsic motivational factors, lifestyle (MILF), social 

benefits (MISOC) as well as enjoyment (MIENJ) had a significant positive effect on perceived 

usefulness (PEU). For lifestyle (MILIF) and social benefits (MISOC), the effect was weak due to low 

values of effect size f2. Therefore, the most relevant intrinsic motivational factor for the acceptance 

of P2P carsharing is enjoyment (ENJ). People who view the service as enjoyable tend to also 

perceive the service as useful. In terms of extrinsic motivational factors, economic benefits 

(MEECO) as well as utility (MEUTI) both showed a significant effect on perceived usefulness (PEU). 

Concerning the strength of the antecedents of perceived usefulness (PEU), utility (MEUTI) was 

ranked first closely followed by enjoyment (MIENJ). The effect size of economic benefits (MEECO) 

was rather low but economic benefits (MEECO) was the only construct that had a significant effect 

on planned usage (PU). In consideration of all effects, there is a tendency for higher effects of 

extrinsic motivational factors, especially for the direct impact of economic benefits (MEECO) on 

planned usage (PU). The significance of all approved relationships was on the high 0,1% level. 

Environmental benefits (MIENV) as well as community (MECOM) were both non-significant for all 

explored path relationships. As already outlined in chapter 5.3.2.2.3.4, environmental benefits have 

often been mentioned in literature as a motivational factor, but in reality it seems as if it isn’t the 

driving force for the acceptance of P2P carsharing but more a hygiene factor. Also community 

(MECOM) seems to be irrelevant for the acceptance of P2P carsharing, even though it received 

support in literature. Still, community remains a worthwhile field for future research, as it has 

potential to reduce opportunistic behavior.1905  

                                                   
1905 Cf. Hamari et al. (2015), p. 10 
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Figure 110: Illustrated path coefficients of model X – motivational factors  
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Figure 111: Approval or denial of the research hypotheses RQ 1 (3/3)  

 

5.3.3.2 Research question 2 
Model XII – barriers (RQ 2.1): Concerning barriers for P2P carsharing, nine hypotheses were 

confirmed as illustrated in figure 112. Fear of sharing (BFOS) had a weak significant positive effect 

on perceived risk in P2P carsharing (BRP2P) and a significant negative effect on perceived 

usefulness (PEU). Surprisingly, perceived risk in P2P carsharing (BRP2P) was non-significant for 

neither perceived usefulness (PEU) nor behavioral intention (BI). In model XIII – trust, it showed a 

significant negative effect on perceived trust in P2P carsharing (STP2P), so the relevance of the 

construct is given. The effect size of the relationship between fear of damage (BFOD) on perceived 

ease of use (PEOU) was below the threshold and therefore the hypothesis was declined. Fear of 

damage (BFOD) showed a moderate significant effect on perceived risk in P2P carsharing 

(BRP2P). Thus, people do not associate the fear of damage with ease of use, but it increases the 

perception of risk in P2P carsharing. Fear of contamination (BFOC) was significant on fear of 

sharing (BFOS) as well as perceived risk in P2P carsharing (BRP2P). Therefore, the more fear 

people have of contamination of the vehicle, the higher the fear of sharing as well as perceived risk 

RQ Dependent variable -> Independent variable Influence Hypo-
thesis

RQ 1.2 Personality factors - expected positive impact (Model X)

9.1. Achievement (PPPVQAC) Perceived usefulness (PEU) positive x

9.2. Benevolence (PPPVQBE) Perceived usefulness (PEU) positive x

9.3. Hedonism (PPPVQHE) Perceived usefulness (PEU) positive x

9.4. Self-direction (PPPVQSD) Perceived usefulness (PEU) positive x

9.5. Stimulation (PPPVQST) Perceived usefulness (PEU) positive ü

9.6. Universalism (PPPVQUN) Perceived usefulness (PEU) positive x

9.7. Green consumer values (PPGCV) Perceived usefulness (PEU) positive x

9.8. Personal innovativeness (PPPI) Perceived usefulness (PEU) positive üweak

9.9. Personal innovativeness (PPPI) Perceived trust in P2P CS (STP2P) positive ü

RQ 1.3 Motivational factors (Model XI)

10.1. Environmental benefits (MIENV) Perceived usefulness (PEU) positive x

10.2. Environmental benefits (MIENV) Planned usage (PU) positive x

10.3. Lifestyle (MILIF) Perceived usefulness (PEU) positive üweak

10.4. Lifestyle (MILIF) Planned usage (PU) positive x

10.5. Enjoyment (MIENJ) Perceived usefulness (PEU) positive ü

10.6. Enjoyment (MIENJ) Planned usage (PU) positive x

10.7. Social benefits (MISOC) Perceived usefulness (PEU) positive üweak

10.8. Social benefits (MISOC) Planned usage (PU) positive x

11.1. Economic benefits (MEECO) Perceived usefulness (PEU) positive ü

11.2. Economic benefits (MEECO) Planned usage (PU) positive ü

11.3. Community (MECOM) Perceived usefulness (PEU) positive x

11.4. Community (MECOM) Planned usage (PU) positive x

11.5. Utility (MEUTI) Perceived usefulness (PEU) positive ü

11.6. Utility (MEUTI) Planned usage (PU) positive x
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in P2P carsharing. Loss of convenience (BLOC) appeared to be a very relevant barrier. All 

hypotheses for fear of contamination (BLOC) could be confirmed and therefore significant 

relationships between loss of convenience (BLOC) and perceived usefulness (PEU), perceived risk 

in P2P carsharing (BRP2P) and perceived ease of use (PEOU) exist. There is a significant effect 

of embarrassment (EMB) on perceived usefulness (PEU), but the direction is positive and not 

negative as expected. The positive effect of embarrassment (EMB) on perceived usefulness (PEU) 

was expected to be negative. Possibly, people who have high values on embarrassment (EMB) 

seriously thought about sharing their car on a P2P platform even though it is embarrassing for them. 

The hypothesis for the positive relationship between lack of economic benefits (BLOE) on perceived 

risk in P2P carsharing (BRP2P) could be confirmed but there was no effect on perceived usefulness 

(PEU) as anticipated. In summary, for all constructs capturing barriers, at least one hypothesis was 

confirmed except for perceived risk in P2P carsharing (BRP2P) as well as embarrassment (EMB). 

Model XIV – trust (RQ 2.2.): For trust, all hypotheses were confirmed as illustrated in figure 112. 

As expected, trust seems to play an essential role in the acceptance of P2P carsharing. Disposition 

to trust (STDTT) and trust in online platforms (STTOP) both had a significant effect on trust in P2P 

carsharing (STP2P), which appeared to be among the strongest predictors of all models, especially 

for the relationship between perceived trust in P2P carsharing (STP2P) on perceived usefulness 

(PEU). Perceived trust in P2P carsharing (STP2P) additionally showed significant effects on 

behavioral intention (BI) and perceived ease of use (PEOU). Even though perceived risk in P2P 

carsharing (BRP2P) had no significant effect on perceived usefulness (PEU) and behavioral 

intention (BI), a significant negative effect on perceived trust in P2P carsharing (STP2P) was 

observed.  

Model XIII – success factors (RQ 2.2): All together, nine hypotheses for success factors for P2P 

carsharing were confirmed as illustrated in figure 112. Against the expectations, reduction of the 

user circle (SVAROU) was non-significant with perceived trust in P2P carsharing (STP2P). 

Preferred parking (SVAPP) had a significant effect on perceived usefulness (PEU). Therefore, 

offering preferred parking solutions seems to be an effective measure to increase acceptance. 

Cleaning service (SVAPCS) was non-significant with perceived usefulness (PEU) but significant 

with perceived ease of use (PEOU). It seems as if the main issue for people related to dirty cars is 

the hassle of cleaning the car compared to the general usefulness of a cleaning service. The 

hypotheses for value-added services such as replacement car (SVAPRC), maintenance and 

inspection (SVAPMI) and insurance incentives (SVAPMI) had to be declined. One reason could be 

that the advantages of both success factors were probably not obvious to the respondents, possibly 

because of a lack of experience with the service. Still, appropriate communication of the value-

added services might assist in emphasizing the benefits to increase acceptance. Additionally, 

problems in the operationalization of the constructs maintenance and inspection (SVAPMI) and 

insurance incentives (INS) could be relevant. The constructs showed issues with discriminant 

validity indicating lack of differentiation between the constructs. Airport P2P carsharing (SVAAIR) 

had no significant effect on perceived usefulness (PEU). The reasons might be the very specific 
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use case that is not relevant for many users. Fractional ownership (SFRO) models showed 

comparable high path coefficients and effect sizes on perceived trust in P2P carsharing (STP2P) 

and perceived usefulness (PEU), so both hypotheses were confirmed. All hypotheses were also 

confirmed for alternative pricing (PRIALT). The relationships between alternative pricing (PRIALT) 

and perceived trust in P2P carsharing (STP2P), alternative pricing (PRIALT) and perceived ease of 

use (PEOU) and between alternative pricing (PRIALT) and perceived usefulness (PEU) were all 

significant. Instant booking (SVAINB) was non-significant on perceived ease of use (PEOU). Of 

course, this feature requires high amount of trust that is probably not given, especially in these early 

stages of the business model of P2P carsharing. Finally, both hypotheses for integrated offer 

(SIOVP) were confirmed as the relationships between integrated offer (SIOVP) and perceived trust 

in P2P carsharing (STP2P), as well as between integrated offer (SIOVP) and perceived usefulness 

(PEU), were both significant. The later relationship had relatively low values for effect size f2 and 

therefore this relationship is rather weak. In summary, the strongest effects for success factors were 

observed for cleaning service (SVAPCS), alternative pricing model (PRIALT) and fractional 

ownership (SFRO).  
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Figure 112: Approval or denial of the research hypotheses RQ 2  

 

  

RQ Dependent variable -> Independent variable Influence Hypo-
thesis

RQ 2.1 Barriers (Model XII)

12.1. Fear of sharing (BFOS) Perceived risk in P2P CS (BRP2P) positive üweak

12.2. Fear of sharing (BFOS) Perceived usefulness (PEU) negative ü

12.3. Perceived risk in P2P CS (BRP2P) Perceived usefulness (PEU) negative x

12.5. Perceived risk in P2P CS (BRP2P) Behavioral intention (BI) negative x

12.6. Fear of damage (BFOD) Perceived ease of use (PEOU) negative x

12.7. Fear of damage (BFOD) Perceived risk in P2P CS (BRP2P) positive ü

12.8. Fear of contamination (BFOC) Fear of sharing (BFOS) positive ü

12.9. Fear of contamination (BFOC) Perceived risk in P2P CS (BRP2P) positive ü

12.10. Loss of convenience (BLOC) Perceived risk in P2P CS (BRP2P) positive ü

12.11. Loss of convenience (BLOC) Perceived ease of use (PEOU) negative ü

12.12. Loss of convenience (BLOC) Perceived usefulness (PEU) negative ü

12.13. Embarrassment (BEMB) Perceived usefulness (PEU) negative x

12.14. Lack of economic benefits (BLOE) Perceived risk in P2P CS (BRP2P) positive ü

12.15. Lack of economic benefits (BLOE) Perceived usefulness (PEU) negative x

RQ 2.2 Trust (Model XIII)

13.1. Disposition to trust (STDTT) Trust in P2P carsharing (STP2P) positive ü

13.2. Trust in online Platforms (STTOP) Trust in P2P carsharing (STP2P) positive ü

13.3. Trust in P2P carsharing (STP2P) Behavioral intention (BI) positive ü

13.5. Trust in P2P carsharing (STP2P) Perceived ease of use (PEOU) positive ü

13.4. Trust in P2P carsharing (STP2P) Perceived usefulness (PEU) positive ü

13.5. Perceived risk in P2P CS (BRP2P) Trust in P2P carsharing (STP2P) negative ü

RQ 2.2 Success factors (Model XIV)

14.1. Reduction user circle (SVAROU) Perceived trust in P2P CS (STP2P) positive x

14.2. Prefered parking (SVAPP) Perceived usefulness (PEU) positive ü

14.3. Cleaning service (SVAPCS) Perceived ease of use (PEOU) positive ü

14.4. Cleaning service (SVAPCS) Perceived usefulness (PEU) positive x

14.5. Replacement car (SVAPRC) Perceived trust in P2P CS (STP2P) positive x

14.6. Maintenance and inspection (SVAPMI) Perceived usefulness (PEU) positive x

14.7. Insurance incentives (SVINS) Perceived trust in P2P CS (STP2P) positive x

14.8. Airport P2P carsharing (SVAAIR) Perceived usefulness (PEU) positive x

15.1. Fractional ownership (SFRO) Perceived trust in P2P CS (STP2P) positive ü

15.2. Fractional ownership (SFRO) Perceived usefulness (PEU) positive ü

15.3. Alternative pricing (PRIALT) Perceived trust in P2P CS (STP2P) positive ü

15.4. Alternative pricing (PRIALT) Perceived ease of use (PEOU) positive ü

15.5. Alternative pricing (PRIALT) Perceived usefulness (PEU) positive ü

15.6. Instant booking (SVAINB) Perceived ease of use (PEOU) positive x

16.1. Integrated offer (SIOVP) Perceived trust in P2P CS (STP2P) positive ü

16.2. Integrated offer (SIOVP) Perceived usefulness (PEU) positive ü weak
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5.3.3.3 Research question 3 
According the future business models, the acceptance of keyless car exchange and the preferred 

usage models for autonomous vehicles have been examined.  

Keyless car exchange 
 
Model XV – key less car exchange (RQ 3.1): As illustrated in figure 113 both hypotheses for 

keyless car exchange were confirmed. The relationships of acceptance of keyless car exchange 

(FBKCE) on perceived ease of use (PEOU) as well as perceived usefulness (PEU) were both 

significant. Acceptance of keyless car exchange (FBKCE) even had a strong effect on perceived 

usefulness (PEU) and was among constructs with the highest influence. Therefore, people who 

accept the keyless car exchange feature, are more likely to perceive P2P carsharing as easy to 

use and particularly useful.  

 

Figure 113: Approval or denial of the research hypotheses RQ 3.1  

Autonomous vehicles – ownership models 

All three hypotheses for the preferred ownership models for autonomous vehicles were confirmed 

as illustrated in figure 114. Among users with intention to use autonomous vehicles, ownership 

tends to be the more preferred usage model (FABVO1) compared to usage as a taxi service 

(FBAVO3), as well as sharing of one’s own autonomous car (FABV02). Additionally, sharing of one’s 

own autonomous car (FBAV02) was more attractive for prospective users than usage as a taxi 

service (FBAVO3).1906  

 

Figure 114:  Approval or denial of the research hypotheses RQ 3.2 (1/2) 

  

                                                   
1906 Still, a possible bias has to be  taken into account. In the survey, the questions according to autonomous vehicles 
were asked after the questions for P2P carsharing. Therefore, respondents could be influenced by their own answering 
patterns for questions in regards to ownership and sharing. 

RQ Dependent variable -> Independent variable Influence Hypo-
thesis

RQ 3.1. Keyless car exchange (Model XV)

17.1.
Acceptance of keyless car exchange 
(FBKCE) Perceived ease of use (PEOU) positive ü

17.2.
Acceptance of keyless car exchange 
(FBKCE) Perceived usefulness (PEU) positive ü

RQ Construct 1 Relation-
ship Construct 2 Hypo-

thesis 
3.2. Autonomous vehicles

18.1. Ownership of autonomous vehicles 
(FBAVO1_r_high) higher Usage autonomous vehicles as a taxi 

service (FABV03_r_high) ü

18.2. Ownership of autonomous vehicles 
(FBAVO1_r_high) higher Sharing one‘s own autonomous vehicle 

(FABV02_r_high) ü

18.3. Sharing one‘s own autonomous 
vehicle (FABV02_r_high) higher Usage autonomous vehicles as a taxi 

service (FABV03_r_high) ü
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Autonomous vehicles – influence of demographic factors on the willingness to share one’s 
own autonomous vehicle (figure 115) 

It was proven that age (AGE) as well as higher education (HE) significantly correlate with sharing 

one’s own autonomous vehicle (FBAVO2). For gender, no significant correlation was observed. 

Therefore, younger well educated people seem to be more open to sharing one’s own autonomous 

vehicle. 

  

Figure 115: Approval or denial of the research hypotheses RQ 3.2 (2/2) 

  

RQ Construct 1 Influence Construct 2 Hypo-
thesis

3.2. Autonomous vehicles

19.1. Age (AGE) negative
Sharing one‘s own autonomous vehicle 
(FABV02) ü

19.2. Gender (GD) signifcant
Sharing one‘s own autonomous vehicle 
(FABV02) x

19.3. Higher education (HE) positive
Sharing one‘s own autonomous vehicle 
(FABV02) ü



306 

5.3.4 Breakdown of the most relevant findings  
In this work, a comprehensive analysis of the acceptance factors on the phenomenon of P2P 

carsharing has been provided. Due to the novelty and relevance of the topic, the work aimed to 

combine both, the required depth as well as the breadth to capture the topic in all relevant 

dimensions. In order to provide an overview to the most relevant quantitative findings, the most 

important relationships based on all significant path coefficients above or below +/- 0,2 are 

illustrated in figure 116.  

 

In accordance with the TAM model, planned usage (PU) has only one antecedent with a relevant 

factor loading, behavioral intention (BI).  

 

Concerning the antecedents of behavioral intention (BI), perceived usefulness (PEU), subjective 

norm (SN), and trust in P2P carsharing (STP2P) are the relationships with the strongest path 

coefficients, whereby perceived usefulness (PEU) on behavioral intention (BI) has the highest effect 

of the whole model [0,832].  

 

The most relevant antecedents of perceived ease of use (PEOU) are trust in P2P carsharing 

(STP2P), alternative pricing (PRIALT), and acceptance for keyless car exchange (FBKCE).  

 

According to the antecedents of perceived usefulness (PEU), trust in P2P carsharing (STP2P), 

subjective norm (SN), and acceptance of keyless car exchange (FBKCE) are the constructs with 

the most relevant impact. Especially trust in P2P carsharing (STP2P) has high influence with a path 

coefficient of 0,728. In terms of TAM constructs, also perceived ease of use (PEOU) is a relevant 

antecedent with a path coefficient of 0,358.  

 

The antecedents with the highest path coefficients of the construct perceived trust in P2P 
carsharing (STP2P) were disposition to trust (STDTT) and perceived risk in P2P carsharing 

(BRP2P). Antecedents with relevant influence on the perceived risk in P2P carsharing (BRP2P) 
were fear of damage (BFOD), personal attachment own car (PNPA), and lack of economic benefits 

(BLOE).  
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Figure 116: Most relevant significant relationships of the TAM model including extensions 

  

Model Dependent variable -> Independent variable
Path 

coefficient
≥ 0,2

P-Value Sig-Level

Antecedents of planned usage (PU) > +/- 0,2

I Behavioral intention to use (BI) Planned usage (PU) 0,548 0,000 0,1%

Antecedents of behavioral intention (BI) > +/- 0,2

I Perceived usefullness (PEU) Behavioral intention (BI) 0,832 0,000 0,1%

II Subjective norm (SN) Behavioral intention (BI) 0,358 0,000 0,1%

XIII
Trust in P2P carsharing 
(STP2P) Behavioral intention (BI) 0,204 0,000 0,1%

Antecedents of perceived ease of use (PEOU) > +/- 0,2

XIII
Trust in P2P carsharing 
(STP2P) Perceived ease of use (PEOU) 0,384 0,000 0,1%

XIV Alternative pricing (PRIALT) Perceived ease of use (PEOU) 0,290 0,000 0,1%

XV
Acceptance of keyless car 
exchange (FBKCE) Perceived ease of use (PEOU) 0,275 0,000 0,10%

III
Awareness collaborative 
consumption (ACC) Perceived ease of use (PEOU) 0,237 0,000 0,1%

XIV Cleaning service (SVAPCS) Perceived ease of use (PEOU) 0,237 0,000 0,1%

II Subjective norm (SN) Perceived ease of use (PEOU) 0,227 0,000 0,1%

XII Loss of convenience (BLOC) Perceived ease of use (PEOU) -0,215 0,000 0,1%

Antecedents of perceived usefullness (PEU) > +/- 0,2

XIII Trust in P2P carsharing 
(STP2P) Perceived usefullness (PEU) 0,728 0,000 0,1%

II Subjective norm (SN) Perceived usefullness (PEU) 0,656 0,000 0,1%

XV
Acceptance of keyless car 
exchange (FBKCE) Perceived usefullness (PEU) 0,557 0,000 0,10%

I Perceived ease of use (PEOU) Perceived usefullness (PEU) 0,358 0,000 0,1%

XIV Fractional ownership (SFRO) Perceived usefullness (PEU) 0,289 0,000 0,1%

XI Utility (MEUTI) Perceived usefullness (PEU) 0,237 0,000 0,1%

III Experience collaborative 
consumption (ECC) Perceived usefullness (PEU) 0,211 0,000 0,1%

XI Enjoyment (MIENJ) Perceived usefullness (PEU) 0,207 0,000 0,1%

XIV Alternative pricing (PRIALT) Perceived usefullness (PEU) 0,206 0,000 0,1%

IX Personal attachment own car 
(PNPA) Perceived usefullness (PEU) -0,215 0,000 0,1%

XII Fear of sharing (BFOS) Perceived usefullness (PEU) -0,229 0,000 0,1%

XII Loss of convenience (BLOC) Perceived usefullness (PEU) -0,289 0,000 0,1%

Antecedents of trust in P2P carsharing (STP2P) > +/- 0,2

XIII Disposition to trust (STDTT) Trust in P2P carsharing 
(STP2P) 0,253 0,000 0,1%

XIII Perceived risk in P2P 
carsharing (BRP2P)

Trust in P2P carsharing 
(STP2P) -0,346 0,000 0,1%

Antecedents of perceived risk in P2P carsharing (BRP2P) > +/- 0,2

XII Fear of damage (BFOD) Perceived risk in P2P 
carsharing (BRP2P) 0,304 0,000 0,1%

IX
Personal attachment own car 
(PNPA)

Perceived risk in P2P 
carsharing (BRP2P) 0,291 0,000 0,1%

XII
Lack of economic benefits 
(BLOE)

Perceived risk in P2P 
carsharing (BRP2P) 0,257 0,000 0,1%
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5.3.5. Explorative total model  
 
"A theory can be proved by experiment; but no path leads from experiment to the birth of a 

theory."1907 

 

Up to this point, the current research project was driven the traditional scientific approach of 

formulating and testing of hypothesis according to the first part of the quotation on at the beginning 

of this chapter. Nevertheless, the strength of the SEM-PLS is its capability to perform explorative 

research. This is of high value especially for research on new phenomena like P2P carsharing.1908 

Therefore, an explorative analysis has been conducted in addition taking into account all findings 

up to this point including the search for new significant relationships. The results are presented in 

form of a path diagram in figure 117. Path coefficients are illustrated in figure 118. All constructs 

and relationships fulfill the relevant quality criteria as outlined in chapter 6.4.2. Effect size was above 

the threshold for all relationships. The results are presented in the following based on a clustering 

into central concepts. The main differences to the findings from the previous chapters are outlined.  

 
TAM constructs: The results according to TAM constructs are in line with all other calculated 

models. All relationships appeared to be significant as expected. Only the relationship of perceived 

ease of use (PEOU) on behavioral intention (BI) was non-significant like in all other models. 

Explained variance of the central constructs appeared to be high (R2 for BI: 0,758).  

 
Barriers for P2P carsharing: As expected out of the qualitative study, perceived risk in P2P 

carsharing (BRP2P) was confirmed as the central barrier. Perceived loss of convenience (BLOC) 

[0,178], lack of economic benefits (BLOE) [0,286], and fear of damage (BFOD) [0,380] had a 

significant effect on perceived risk in P2P carsharing (BRP2P). Fear of damage (BFOD) [0,347] 

itself appeared to be significantly effected by personal attachment towards the own car (PNPA). In 

comparison to the other model calculations in the previous chapters, the general fear of sharing 

(BFOS) had no relevant significant effect as a barrier. Perceived risk in P2P carsharing (BRP2P)  

[-1,69] had a significant effect on trust in P2P carsharing (STP2P).  
 
Trust constructs: Like in the previous model calculations, the relevance of trust in P2P carsharing  

(STP2P) as a central construct was demonstrated. The related trust constructs disposition to trust 

(STDTT) [0,190] and trust in online platforms (STTOP) [0,141] had both a significant influence. 

Trust in P2P carsharing (STP2P) showed up to have a significant positive effect on perceived ease 

of use (PEOU) [0,221] and perceived usefulness (PEU) [0,337]. 

 

                                                   
1907 Albert Einstein quoted by Alberteinsteinsite (2017), www.alberteinsteinsite.com 
1908 Hair et al. (2011a), p. 420 



309 

Value added services / operative success factors: Fractional ownership models (SFRO) [0,342] 

has been confirmed as an effective measure to increase trust in P2P carsharing (STP2P). 

Additionally, the keyless car exchange technology (FBKCE) [0,174] was observed to be a relevant 

antecedent of perceived usefulness (PEU). Alternative pricing (PRIALT) [0,180] and cleaning 

service (SVAPCS) both were proved to be antecedents of perceived ease of use (PEOU).  
 

Motives and other constructs: Finally, in the last category, findings are presented that can be 

used in particular to improve marketing measures by optimally addressing the relevant target 

groups. Concerning motivational factors, a selection process has taken place compared to the 

recent models. In the combination of all relevant factors within this explorative total model, intrinsic 

motivational factors did not show significance any more. According to the findings from the literature 

review and the expert interviews, the dominance of extrinsic motivational factors was finally 

confirmed. Utility (MEUIT) [0,223] had a significant influence on perceived usefulness (PEU). 

Economic benefits (MEECO) [0,153] once more showed a significant direct effect on planned usage 

(PU). Another confirmed finding is the effect of awareness for collaborative consumption (ACC) 

[0,150] on perceived ease of use (PEOU). Finally, one of the most influential factors was confirmed 

as well. Subjective norm (SN) appeared to have significant effect on perceived usefulness (PEU) 

[0,237] and behavioral intention (BI) [0,359] The practical implications of these findings are 

discussed in chapter 5.3.7.2.  

 

Implications of the findings of the explorative total model 
The explorative total model furthermore extents the knowledge about the phenomenon of P2P 

carsharing. By including all factors within one model, the relative importance of the factors is 

demonstrated. Thereby, some new insights have been generated as outlined in this chapter. 

Especially the shift to a clear balance on extrinsic motivational factors appears to be relevant. 

Additionally, a clearer indication on the importance of all other factors and relationships has been 

provided by highlighting the central concepts like risk in P2P carsharing and trust in P2P carsharing 

including its antecedents. Operative measures to increase acceptance were once more reduced to 

the most relevant increasing the ability for providers to focus on the most effective activities (keyless 

car exchange, fractional ownership models, alternative pricing, cleaning service). Furthermore, the 

most important factors that can be addressed with appropriate marketing measures have been 

highlighted (utility, economic benefits, awareness for collaborative consumption, subjective norm). 

Still, the previous findings according to the verification or falsification of the hypothesis remain valid 

as explorative research has its limitations.1909 The general recommendation of Tukey is to combine 

exploratory and confirmatory studies.1910 Therefore, future research projects should further evaluate 

the findings of both approaches conducted in this work.  
 

                                                   
1909 Fabrigar et al. for example argue that an explorative factor analysis has little value for theory building as meaningful 
insight into data is not possible. Fabrigar et al. (1999), p. 272 
1910 Tukey (1980), p. 23 ff. 



310 

 

Figure 117: Path diagram of the explorative total model (model XVI)  
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Figure 118: Path coefficients of the explorative total model (model XVI)  

  

Dependent variable -> Independent variable
Path 

coefficient
≥ 0,1

T-value
≥ 1,96

P-Value
≥ 0,05

Sig-
Level

Crit-
erion

Explorative total model (model XVI)

Behavioral intention to use 
(BI)

Planned usage (PU) 0,616 20,138 0,000 0,1% ü

Perceived usefullness 
(PEU)

Behavioral intention (BI) 0,580 16,199 0,000 0,1% ü

Fear of damage (BFOD)
Perceived risk in P2P 
carsharing (BRP2P) 0,380 10,928 0,000 0,1% ü

Subjective norm (SN) Behavioral intention (BI) 0,359 9,069 0,000 0,1% ü

Personal attachment own 
car (PNPA)

Fear of damage (BFOD) 0,347 10,116 0,000 0,1% ü

Fractional ownership 
(SFRO)

Trust in P2P carsharing 
(STP2P) 0,342 10,975 0,000 0,1% ü

Trust in P2P carsharing 
(STP2P)

Perceived usefullness 
(PEU) 0,337 9,840 0,000 0,1% ü

Lack of economic benefits 
(BLOE)

Perceived risk in P2P 
carsharing (BRP2P) 0,286 8,114 0,000 0,1% ü

Subjective norm (SN)
Perceived usefullness 
(PEU) 0,237 6,865 0,000 0,1% ü

Utility (MEUTI)
Perceived usefullness 
(PEU) 0,223 6,766 0,000 0,1% ü

Trust in P2P carsharing 
(STP2P)

Perceived ease of use 
(PEOU) 0,211 6,144 0,000 0,1% ü

Disposition to trust 
(STDTT)

Trust in P2P carsharing 
(STP2P) 0,190 6,421 0,000 0,1% ü

Alternative pricing 
(PRIALT)

Perceived ease of use 
(PEOU) 0,180 5,406 0,000 0,1% ü

Loss of convenience 
(BLOC)

Perceived risk in P2P 
carsharing (BRP2P) 0,178 4,922 0,000 0,1% ü

Acceptance of keyless car 
exchange (FBKCE)

Perceived usefullness 
(PEU) 0,174 5,855 0,000 0,1% ü

Cleaning service 
(SVAPCS)

Perceived ease of use 
(PEOU) 0,162 4,066 0,000 0,1% ü

Economic benefits 
(MEECO)

Planned usage (PU) 0,153 5,473 0,000 0,1% ü

Awareness collaborative 
consumption (ACC)

Perceived ease of use 
(PEOU) 0,150 4,765 0,000 0,1% ü

Trust in online platforms 
(STTOP)

Trust in P2P carsharing 
(STP2P) 0,141 4,986 0,000 0,1% ü

Perceived ease of use 
(PEOU)

Perceived usefullness 
(PEU) 0,089 4,756 0,000 0,1% ü

Perceived risk in P2P 
carsharing (BRP2P)

Trust in P2P carsharing 
(STP2P) -0,169 4,918 0,000 0,1% ü
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5.3.6 Comparison of qualitative and quantitative results 
As the amount of available knowledge about the research questions was very limited, qualitative 

empirical expert interviews and a focus group discussion has been conducted. In this chapter, the 

quantitative results are discussed based on the qualitative findings with regard to central concepts.  

 

5.3.6.1. Comparison of qualitative expert interviews with quantitative 
findings 
 

Motivational factors 
Concerning intrinsic motivational factors, the findings according to the hypothesis are in line with 

the qualitative expert interviews. The factors social and enjoyment were seen as subordinated but 

some influence was forecasted. The quantitative results show, that the influence of enjoyment was 

compared to constructs like economic benefits higher then expected. It has been stated that 

enjoyment could be related to convenience, which could be subject of further research. The opinion 

of most experts about the factor environmental benefits was correct as well, as no significant effect 

for environmental benefits could be observed. On the first sight, the findings towards extrinsic 
motivational factors appeared to be slightly different from the experts opinion, as economic 

benefits were attributed to be the most relevant factor by experts. Even though the quantitative 

analysis confirmed the significant influence of economic benefits on acceptance, other motivational 

factors like utility, lifestyle and enjoyment appeared to have higher path coefficients. This is in 

accordance with the view of an Austrian operator who stated that users do not perceive themselves 

as micro-entrepreneurs. Still, those findings are challenged by the additional explorative total model 

that has been computed. In this model the balance shifted completely to extrinsic motivational 

factors and no intrinsic motivational factor remained. Therefore the opinion of most experts seems 

to be in line with those findings. Furthermore, economic benefits appeared to be the only 

motivational factor with a direct significant effect on planned usage. Additional research on this 

issue in other countries and in different point of times with higher penetration rates of P2P 

carsharing seems to be worthwhile.  

 

Barriers 
Concerning barriers, lack of convenience was mentioned as one of the most important barrier by 

the experts which was confirmed by the quantitative survey. The experts opinion showed, that lack 

of convenience has to be viewed as a central concept including different issues like fear of 
contamination and fear of damage which were confirmed in the quantitative surveys.1911 Even 

though embarrassment was mentioned in literature, its influence could not be confirmed neither 

by the qualitative nor by the quantitative survey. Another important barrier that was emphasized by 

                                                   
1911 Fear of contamination was not confirmed in the explorative total model. 
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the experts and confirmed by the quantitative survey was fear of sharing.1912 Concerning lack of 
economic benefits, the opinion of the experts was diverse. The quantitative survey showed, that 

perceived lack of economic benefits influences the perceived risk, but has no influence on the 

perceived usefulness. Therefore, the opinion of one expert was confirmed emphasizing that people 

are not aware of the true costs of the car and sharing the car involves an emotional decision. The 

usefulness seems to be not that much influenced by a mathematical approach of users taking into 

account all costs and benefits as stated by some experts. Still, in matter of potential risks, lack of 

economic benefits was relevant to experts and respondents of the survey. Furthermore, the opinion 

of the experts on personal attachment to the own car as a relevant barrier was confirmed by the 

survey. Future research should further investigate the various reasons that could be behind that 

construct like status, ownership, convenience and personal belongings as mentioned by the 

experts.  

 

Success factors 
One central topic out of the experts interviews to increase acceptance was convenience. Several 

mentioned operative measures have been tested in the quantitative survey. Instant booking and 

replacement car could not be confirmed by the findings. The value added services of preferred 

parking and cleaning service was confirmed.1913 Additionally, one expert with relevant experience 

from the field of private taxi services, strongly recommended to eliminate price search and to offer 

a more convenient and simple pricing scheme. The survey showed, that this concept of an 

alternative pricing scheme appeared to be highly relevant. Additionally, the recommended approach 

of an integrated leasing offer was confirmed as well. Another central topic according to the expert 

opinions are measures to increase trust. The importance of trust was impressively demonstrated 

by the quantitative empirical findings. Interestingly, insurance incentives in terms of a zero liability 

insurance and a reduction of the user circle were not relevant to the respondents. As recommended, 

offering fractional ownership models was demonstrated as a relevant alternative business model 

to increase trust. Targeting the right users was also a central recommendation of the experts. 

Within the quantitative survey, there were no significant findings towards the expected clusters of 

two-car households, frequency of car use and urban area. Still, age showed significance as a 

moderator variable. Also alternative use cases like airport P2P carsharing could not be confirmed 

within the quantitative survey.  

 
  

                                                   
1912 Fear of sharing was not confirmed in the explorative total model.  
1913 Prefered parking options was not confirmed in the explorative total model. 
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Future business models 
Even though the experts opinion about the topic of keyless car exchange by installing a telematics 

solution was diverse, the survey revealed high acceptance from the user side. Concerning 

autonomous vehicles, it seems like experts underestimated the high degree of ownership people 

have towards the car. The vision of all cars being replaced by an autonomous taxi fleet seems not 

to match with the current user preference. Therefore, the importance of P2P carsharing seems to 

be way more important in future than expected by the experts.  

 

5.3.6.2. Comparison of the qualitative focus group discussion with 
quantitative findings 
 
Motivational factors 
Findings to intrinsic motivational factors fully match with the quantitative findings.1914 Social factors 

and especially the enjoyment of sharing the own car were emphasized within the focus group 

discussion and confirmed by the quantitative survey. According to extrinsic motivational factors, 

economic benefits and utility were mentioned and also confirmed by the survey. In terms of 

economic benefits, the main motivation according to the group opinion was saving money in terms 

of operational costs instead of making money. Compared to the expert interviews and as well the 

literature review, the findings of the focus group discussion and the quantitative survey according 

to motivational factors seem to be surprising. Instead of a clear focus on extrinsic motivational 

factors dominated by economic benefits based on a rational profit and loss analysis, also intrinsic 

motivational factors appeared to be relevant. Therefore, sharing the own car is seen as a method 

for paying off the operational expenses of the car that is unused in addition to social benefits and 

enjoyment.1915 

 

Barriers 
The personal attachment toward one's own car appeared to be a huge barrier according to the 

statements of the focus group discussion and thereby confirming the quantitative findings. In this 

matter, personal status and identification, representative power of cars and personal belongings 

were mentioned. Also the central topics of convenience, risk and trust were as relevant as in the 

experts interviews and confirmed by the survey. Additional topics raised by the group that could be 

further evaluated in future research projects were issues of loss of status as well as loss of flexibility.  

 

Success factors 
The mentioned success factors of a cleaning service and fractional ownership models were 

confirmed by the quantitative survey. Several topics were addressed to increase trust that should 

be investigated further. Those include creating a positive culture of conflict, governance rules, rating 

                                                   
1914 Intrinsic motivational factors could not be confirmed in the explorative total model. 
1915 The results of the explorative total model only confirmed an influence of extrinsic motivational factors. 



315 

systems and financial deposits. Also the practical recommendation to install a box for personal 

belongings within the cars seems to be promising for increasing convenience. The recommendation 

of the group was as well to address the user group of commuters and especially integrate P2P 

carsharing in the upcoming home working concepts which seems to be an additional worthwhile 

field for future research.  

Future business model 
Even though there were some doubts among the group members according to security issues, 

there was high agreement on the topic of keyless car exchange as in the quantitative survey. Also 

for autonomous vehicle, the group opinion for reduced risk and fear of sharing an autonomous 

vehicle is in line with the quantitative findings as a large amount of people showed willingness to 

share an autonomous vehicle.  
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5.3.7 FINAL CONSIDERATIONS 
The goal of this work was to investigate acceptance factors for the business model of P2P 

carsharing from the car owner side. So far, motivational factors, barriers as well as success factors 

have never been explored within a comprehensive quantitative study. Currently, the automotive 

industry experiences high amount of disruption and is within its biggest change in history. For this 

reason, the phenomenon of P2P carsharing has been investigated from the perspective of future 

business models like the connected car and the autonomous vehicle.  

As the field of P2P carsharing is in an early stage of development and there is a lack of empirical 

findings, the literature review has been extended to the related fields of collaborative consumption 

as well as carsharing. Within an analytical approach, the current knowledge towards motivational 

factors, as well as barriers and success factors have been identified in P2P carsharing and its 

related fields. The findings have been captured in a qualitative and quantitative manner.  

Those results have been evaluated within a qualitative empirical study. First, qualitative expert 

interviews with industry experts in the field of shared mobility and collaborative consumption as well 

as academic experts have been conducted. Second, a focus group discussion with prospective 

users was held.  

In the theoretical part, the best theoretical approach for the measurement of acceptance for P2P 

carsharing was identified by comparing used theories in the fields of collaborative consumption, 

carsharing, mobility behavior, pro environmental behavior as well as technological acceptance. The 

original version of the Technological Acceptance Model (TAM) of Davis appeared to be best suited 

for this work.1916 

The TAM model was extended by the identified acceptance factors out of the results of the literature 

review as well as the qualitative empirical study. Within a quantitative empirical study including 801 

respondents, the Technological Acceptance Model (TAM) including its extensions have been 

empirically verified by performing a partial-least-squares analysis (PLS-SEM).  

The results of the survey indicated, that the Austrian population shows a relatively high openness 

for the phenomenon of P2P carsharing. Even though the business model is in an early stage with 

a low level of awareness, 13,6% stated that they would use P2P carsharing if they had access to a 

platform.1917 In perspective of autonomous vehicles, this number even increased to 18,4%. 

Therefore, future technologies like autonomous vehicles seem to increase acceptance of P2P 

carsharing.1918  

In the following, the academic implications (chapter 5.3.7.1), practical implications (chapter 5.3.7.2) 

and the future research areas (chapter 5.3.7.3) are presented.  

  

                                                   
1916 Cf. Davis (1989) 
1917 based on the answers for BI2 (values higher than 4); see figure 173 
1918 based on the answers for FBAV02 (values higher than 4); see figure 173 
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5.3.7.1 Academic implications 
Closing a gap in the research field of P2P carsharing 

The objective of this work was to close a research gap in the field of P2P carsharing by identifying 

acceptance and motivational factors. The methodological approach of conducting a comprehensive 

literature review, qualitative experts interviews and a focus group discussion in combination with a 

representative quantitative survey with 801 respondents was selected in order to capture this 

unexplored phenomenon in its full complexity.  

This way, the existing research gap on acceptance and motivational factors could be closed by 

generating comprehensive knowledge that was verified by a quantitative study for the first time. 

One of the most important contributions of this work is the reduction of complexity within a topic 

with an enormous amount of influence factors by aggregating all identified factors to higher 

concepts and constructs in combination with empirical quantitative testing.  

Additionally, a high amount of new knowledge was created by the expert interviews and the focus 

group discussion, leaving room for further research projects within this novel and so far relatively 

unexplored research field. The positive prospects of P2P carsharing in terms of market 

development and sustainability have been demonstrated.  

Application and extension of the Technological Acceptance Model (TAM) 

For a solid theoretical foundation, Davis’ Technological Acceptance Model (TAM) was chosen 

because of the strong empirical support in the field of information system (IS) research. Due to the 

parsimony of the TAM, an extension with other factors was feasible in order to test the ability of the 

TAM to capture acceptance for P2P carsharing for the first time. Fully 38 existing and established 

constructs, as well as newly developed constructs, were integrated into the TAM model. According 

to the research questions, fifteen distinct model calculations were performed. In addition, an 

explorative total model has been calculated (chapter 5.3.5). Out of those comprehensive results, 

valuable insights into the eligibility of the extensions can be drawn thereby contributing to TAM 

research. 

The basic TAM relationships appeared to be significant, except perceived ease of use (PEOU) on 

behavioral intention (BI) that was non-significant. In the following, the most relevant identified 

significant effects are presented based on the findings of models I to XV that were the basis for 

hypothesis testing.1919  

Perceived usefulness (PEU), subjective norm (SN) and trust in P2P carsharing (STP2P) were the 

constructs with the strongest direct effects on behavioral intention (BI).  

From the analyzed relationships, behavioral intention (BI) and economic benefits (MEECO) were 

the only constructs with direct significant effects on planned usage (PU).  

                                                   
1919 Cf. Botsman / Rogers (2011), p. 81 ff 
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Concerning the antecedents with a positive effect on perceived usefulness (PEU), the strongest 

significant predictors were trust in P2P carsharing (STP2P), subjective norm (SN), acceptance of 

keyless car exchange technology (FBKCE) and perceived ease of use (PEOU). Loss of 

convenience (BLOC), fear of sharing (BFOS) as well as personal attachment to one’s own car 

(PNPA) had a significant negative effect on perceived usefulness (PEU).  

The highest positive effect on perceived ease of use (PEOU) was observed for trust in P2P 

carsharing (STP2P), alternative pricing (PRIALT), acceptance of keyless car exchange (FBKCE). 

Loss of convenience (BLOC) had the highest negative effect on perceived ease of use (PEOU).  

In addition to the models I - XV that followed a confirmatory theory based approach, an additional 

exploratory total model (model XVI) has been computed. The value of this final step is the 

generation of a more comprehensive picture of the most relevant relationships and central 

constructs. The similarities as well as differences of the two approaches should be subject to further 

research.  

Application of the TAM outside information system (IS) research 

First approaches to applying the TAM to other fields outside information system (IS) research have 

already been conducted (for example in the fields of social media, online shopping and electric 

cars). The findings of this work contribute to continuing the application of the TAM to other research 

fields. The suitability of the applied TAM model was demonstrated by a high level of explained 

variance compared to other TAM research projects.1920 Including other constructs like experience 

in collaborative consumption (ECC), the explained variance even increased.1921 Therefore, the TAM 

is fully applicable to measuring acceptance for P2P carsharing.  

Insights for other fields of collaborative consumption 

The developing research field of collaborative consumption also benefits from the findings. The 

TAM model including selected extensions could be applied to other collaborative consumption 

research fields as well, to deepen the knowledge of acceptance factors. Additionally, the findings 

contribute to the scientific research agenda on product-service systems in order to investigate 

factors that could increase acceptance for product-service system offerings.  

Contribution to mobility research 

Next to the contribution to TAM research, the results also strengthen the claim in mobility and 

transportation research to include attitudinal factors and personal values in addition to 

infrastructural factors to capture acceptance of mobility solutions. Therefore, the findings are of high 

value for the developing research field of shared mobility, connected vehicles and in particular 

autonomous vehicles as the diffusion of those new technologies will be strongly influenced by user 

acceptance.   

  

                                                   
1920 Model I – Technological Acceptance model (TAM): behavioral intention (BI): R2 = 0,695 
1921 Model III – collaborative consumption: behavioral intention (BI): R2 = 0,761 
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Consumer acceptance of future mobility solutions 

The findings of this work especially constitute the groundwork for further research projects in the 

field of consumer acceptance of upcoming mobility solutions. Especially the preferred usage model 

and acceptance of autonomous vehicles remains an important research field. The survey indicated, 

that the opinion about the planned usage of autonomous vehicles is split among the Austrian 

population. Right now, only 46,7% tend to be open for the usage of autonomous vehicles.1922 In 

particular the insights into the preferred usage model of autonomous vehicles in regards to 

ownership versus access can be viewed as an important contribution. Ownership tends to be still 

the preferred usage mode, even though sharing the own autonomous vehicle received relatively 

high affirmation. The need for further research has been impressively demonstrated, as the 

quantitative findings show differences to the experts opinion according to the topic of preferred 

usage models of autonomous vehicles. This could also be a hint on cultural differences as most 

experts were outside Austria were the survey was conducted.  

 

5.3.7.2 Practical implications 
The findings of this work are highly relevant for P2P carsharing platform providers, the automotive 

industry as well as public policy decision-makers.  

P2P carsharing platform providers 

Practical implications are of course of especially high value for P2P platform operators. The TAM 

model appeared to be fully applicable for the phenomenon of P2P carsharing and allows operators 

a focused view on the most important factors. In this context, the two central TAM constructs 

perceived usefulness and perceived ease of use appeared to be both relevant, whereas the 

influence of perceived usefulness showed to be more dominant. Therefore, operators should 

concentrate all measures to increase the usefulness of the services to their customers in order to 

substantially increase behavioral intention and finally planned usage. Due to the various extensions 

of the TAM model based on the qualitative findings, the most relevant measures to increase 

usefulness and as well ease of use of the service can be derived.  

An aggregated summary of the findings is presented in the following as illustrated in figure 119. The 

illustration aims to highlight the most important findings for practitioners based on constructs that 

appeared to have a significant effect on acceptance. Connected concepts like barriers and 

adequate success factors to overcome those barriers have been matched together. Differences to 

the findings according to the explorative total model (model XVI) have been highlighted as well.  

Addressing the right customers: The findings have high practical value with regard to increasing 

customer acceptance, and addressing new customers. The highest potential for addressing new 

customers is to reach out for people with an innovative mindset as well as to people who look for 

                                                   
1922 based on the answers for FBAV04_r (values higher than 4); see figure 173 
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new services and experiences.1923 People with an affinity for security are so far not very open to 

the service.1924 Those findings are in line with the Innovation Diffusion Theory that emphasizes the 

importance of addressing early adopters.1925 In the literature review and qualitative expert 

interviews, several user characteristics based on demographic data have been identified. Even 

though there was no direct effect of demographic factors on TAM constructs observable, different 

moderating effects of the constructs education, income, age, and children could be observed as 

described in chapter 5.3.2.2.4. Furthermore, people who are very attached to their car are less 

open to P2P carsharing.1926 Even though the personal attachment of one’s own car is one of the 

most relevant barriers, practical implications for platform providers are difficult to undertake 

because the high status of the personal car has been well established over the past decades 

through huge financial investments in marketing by the automotive industry. As marketing budgets 

are not competitive, it seems worthwhile to invest in appropriate communication and engage in 

marketing activities that address the early adopters with a more pragmatic attitude towards their 

car. This seems to be the best preparation approach until the tipping point is reached and 

attachment to the car further drops. In other fields of collaborative consumption, companies like 

Airbnb and Blablacar showed in an impressive manner, how a change in user attitude can happen.  

React to motivational factors: An investigation of the results of motivational factors seems to be 

worthwhile in order to identify the appropriate communication and marketing strategy to attract new 

customers. Results show that intrinsic and extrinsic motivational factors are relevant.1927 In terms 

of intrinsic motivational factors, enjoyment especially appeared to have a significant effect on 

acceptance.1928 Additional effects could be observed for lifestyle as well as social benefits.1929 

Concerning extrinsic motivational factors, economic benefits as well as utility were relevant.1930 

Therefore, it seems worthwhile to emphasize the opportunity to earn money with an unused asset 

in an enjoyable way in all communication measures. Factors like being social and living a certain 

lifestyle could be pointed out as well.  

Other marketing measures: The fact that subjective norm was one of the most relevant constructs 

is a finding of high relevance too. For young people, the opinion of peers is even more important 

as demonstrated by multigroup analysis. Platforms could use this insight for marketing purposes 

and in social media campaigns by emphasizing social proof, for example. This is also in line with 

the findings of Rachel / Botsman.1931 Furthermore, addressing people that are aware of 

                                                   
1923 Significant positive effect of personal innovativeness (PPPI) as well as the personal value stimulation (PPPVQST) on 
perceived usefulness (PEU) 
1924 Significant negative effect of the personal value security (PPPSE) on perceived usefulness (PEU) 
1925 Cf. Rogers (2003), p. 27 
1926 Significant effect of the personal attachment to one’s own car (PNPA) on perceived usefulness (PEU), perceived risk 
in P2P carsharing (BRP2P) as well as perceived trust in P2P carsharing (STP2P) 
1927 Findings of the explorative total model (model XVI) were controversial to the confirmative study (model I - XV), as 
intrinsic motivational factors showed no significance in model XVI 
1928 Significant positive effect of enjoyment (MIENJ) on perceived usefulness (PEU) 
1929 Significant positive effect of lifestyle (MILIF) as well as social benefits (MISOC) on perceived usefulness (PEU) 
1930 Significant positive effect of economic benefits (MEECO) on perceived usefulness (PEU) and planned usage, as well 
as from utility (MEUTI) on perceived usefulness (PEU) 
1931 Cf. Botsman / Rogers (2011), p. 81 ff. 
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collaborative consumption services or have relevant experience seems to be a successful 

strategy. In particular, results showed that for people who are aware of collaborative consumption 

services, perceived ease of use was relevant but not perceived usefulness. This could imply that 

platforms should increase its efforts to communicate the usefulness of the service for example as 

mentioned in terms of economic benefits or utility.  

Reduce barriers with appropriate measures (success factors): In order to reach broad 

acceptance, platforms have to remove all obstacles that represent barriers that prevent the 

prospective users from using the service. One central barrier is perceived risk in P2P carsharing 

that appeared to be relevant in the qualitative as well as quantitative survey. Several constructs 

appeared to have a significant effect on perceived risk in sharing. Among others, risk of P2P 

carsharing is rooted in the general fear of sharing.1932 Additionally, fear of contamination is 

influencing risk in P2P carsharing as well as fear of sharing.1933 One practical implication is to offer 

a cleaning service to the members. In the analysis of success factors, cleaning service was among 

the factors with the highest effect on acceptance.1934 Additionally, perceived fear of damage 

increases risk for the users.1935 Surprisingly, offering a zero liability insurance, and a maintenance 

and inspection option was not relevant as a success factor.1936 One of the most relevant topics to 

increase acceptance was trust. Trust in P2P carsharing had the highest factor loadings on 

perceived usefulness.1937 Therefore, it seems worthwhile for platforms to invest in all trust-building 

measures as outlined in this work. Loss of convenience was also among the most relevant factors 

that prevent users from using the service.1938 The interviews with leading experts in the field of 

collaborative consumption and shared mobility emphasized the need to offer convenient services 

that allow users to use them “without thinking”. Offering a replacement car to users appeared to be 

non-significant to increase the level of trust.1939 On the other side, offering preferred parking places 

to car owners seems to be an effective measure to increase convenience.1940 Another identified 

barrier and a central topic is lack of economic benefits.1941 Right now, the determination of the 

rental price is done by the car owner for most platforms. The findings revealed that an alternative 

pricing model with standardized prices for each car model is preferred by the user and has potential 

                                                   
1932 Significant negative effect of fear of sharing (BFOS) on perceived usefulness (PEU) and perceived risk in sharing 
(BRP2P); no effect could be observed in the explorative total model (model XVI). 
1933 Significant positive effect of fear of contamination on perceived risk in carsharing (BRP2P), as well as on fear of 
sharing (BFOS); no effect could be observed in the explorative total model (model XVI). 
1934 Significant positive effect of cleaning service (SVAPCS) on perceived ease of use (PEOU). 
1935 Significant positive effect of perceived fear of damage (BFOD) on perceived risk in sharing (BRP2P). 
1936 Non-significant effect of insurance incentives (SVINS) on perceived usefulness (PEU) and maintenance and 
inspection (SVAPMI) on trust in P2P carsharing (STP2P). 
1937 Significant positive effect of trust in P2P carsharing (STP2P) on perceived usefulness (PEU), perceived ease of use 
(PEOU) and behavioral intention (BI). Additionally significant effects of disposition on trust in P2P carsharing (STP2P) 
and trust in online platforms (STTOP) on trust in P2P carsharing (STP2P), as well as perceived risk in P2P carsharing 
(BRP2P) on trust in P2P carsharing (STP2P). 
1938 Significant influence of loss of convenience (BLOC) on perceived risk in P2P carsharing (BRP2P) and perceived 
ease of use (PEOU), as well as perceived usefulness (PEU). 
1939 Non-significant influence of replacement car (SVAPRC) on perceived trust in P2P carsharing (STP2P). 
1940 Significant positive effect of preferred parking (SVAPP) on perceived usefulness (PEU); no effect could be observed 
in the explorative total model (model XVI). 
1941 Significant effect of lack of economic benefits (BLOE) on perceived risk in P2P carsharing (BRP2P). 



322 

to increase convenience for the owner as well as for the renter.1942 Additionally, platforms should 

take efforts to attract as many users as possible to activate the demand side in order to provide 

enough demand for the car owner to generate revenue.1943 Finding the optimal balance in terms of 

pricing seems to be essential. In terms of owner satisfaction, a high rental price should be targeted 

at a high level of demand. In terms of competitive pricing on the rental market, convenience and 

flexibility should be emphasized in order to increase the willingness of the renter to pay higher 

prices.  

Cooperation with the automotive industry: In order to make the business model of P2P 

carsharing more profitable, it seems worthwhile for P2P carsharing platforms to cooperate with the 

automotive industry. As new trends in consumerism as well as emerging technologies are disrupting 

the classic business model of car sales, the automotive industry is under pressure to build new 

long-lasting relationships with customers and to identify new revenue streams. In this context, the 

findings towards fractional ownership models as well as integrated vehicle offers are highly 

relevant.1944 Fractional ownership models that allow the collective acquisition of a vehicle for a 

closed user circle seems to be a relevant diversification of the business model of P2P 

carsharing.1945 Additionally, an integrated offer for the acquisition of a new car including insurance 

and maintenance with the possibility to deduct sharing revenues from the leasing rate has high 

potential to increase car sales and bind customers.1946 Both service offerings have the opportunity 

to attract customers that are bothered by increasing costs of car ownership and to sell cars at higher 

prices, as costs are shared between the users.  

                                                   
1942 Significant positive effect of alternative pricing (PRIALT) on perceived trust in P2P carsharing (STP2P), perceived 
ease of use (PEOU) and perceived usefulness (PEU). 
1943 This recommendation is a result of the qualitative expert interviews. Uber follows this strategic approach intensively 
to provide enough business opportunities for the drivers. Cf. expert Interview (2015), Fjeldsoe-Nielsen 
1944 No significant effect could be observed for integrated vehicle offers in the explorative total model (model XVI). 
1945 Significant positive effect of fractional ownership (SFRO) on perceived trust in P2P carsharing as (STP2P) well as 
perceived usefulness (PEU). 
1946 Significant positive effect of integrated offer (SIOVP) on perceived trust in P2P carsharing (STP2P) as well as on 
perceived usefulness (PEU). 
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Figure 119: Practical implications of the findings based on significant effects  
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Public entities and governments 

Providing incentives: The findings of this work are also relevant for public entities like cities or 

governments. The results show that a high degree of acceptance of P2P carsharing can be 

expected if certain conditions are met and public entities could provide the required incentives. In 

some cities, carsharing is already supported with preferred parking options. Those options could 

be extended to the private carsharing providers. Benefits in terms of positive effects towards car 

reduction and reduced amount of parking space can be expected. Additionally, private P2P 

carsharing also has a social effect due to reduced mobility costs. Especially for low income people 

as outlined in chapter 3.2.3.4. 

Preparation for future business models 

The findings in terms of future business models are highly relevant for P2P carsharing providers as 

well as the automotive industry. As the acceptance of keyless car exchange had a high impact on 

the acceptance of P2P carsharing, platforms should consider to offer carsharing telematics 

solutions to their customers if they have not already been implemented.1947 Still this topic remains 

problematic due to the high costs of hardware as well as the remaining concern among a large 

group of users. This finding is also relevant for the automotive industry in terms of useful 

applications for connected car features. Finally, results show that autonomous vehicles in general 

are seen as controversial among respondents. Still, for a large number of people, autonomous 

vehicles are attractive, as they would consider usage. Ownership appeared to be the preferred 

usage model for autonomous vehicles. Sharing the privately owned autonomous vehicle received 

the second largest appreciation among prospective users. Therefore, huge opportunities arise to 

scale the business model of P2P carsharing especially for the obvious advantages of sharing an 

autonomous car in terms of flexibility and reduced risk of damage. P2P carsharing providers and 

the automotive industry should take those findings into consideration for strategic decisions in order 

to prepare for the announced biggest change in the automotive industry.  

 

5.3.7.3 Further research areas 
Due to the fact that the research field of collaborative consumption and especially P2P carsharing 

is in its infancy, several future research topics appeared to be relevant.  

Replicating the Technological Acceptance Model (TAM) within the field of P2P carsharing 

First, replicating the developed Technological Acceptance Model (TAM) with its extensions would 

be highly beneficial in order to validate the findings in other settings. Application to other countries 

seems to be especially worthwhile, as research has already shown that the disposition for sharing 

differs between countries. At the time of execution of this research, awareness of the business 

model P2P carsharing was quite low and only a few hundred cars were registered in Austria. 

                                                   
1947 Significant positive effect of acceptance of keyless car exchange (FBKCE) on perceived usefulness (PEU) and 
perceived ease of use (PEOU). 



325 

Therefore, an application of the TAM model at a later point in time would be of high value in order 

to capture differences for certain TAM relationships. In this matter, the relationships in terms of 

personal values that positively or negatively influence acceptance are of special interest. As 

collaborative consumption services are expected to increasingly penetrate wider parts of society, 

personality factors might change its relevance. In particular, the development and influence of the 

broadly discussed phenomenon of decreasing attachment towards one’s own car should be 

monitored over time. Additionally, a replication of the TAM model with its extensions should be 

conducted with current users of P2P carsharing in future, in order to get more insights into the 

acceptance of the examined success factors. Possibly, many success factors did not load for a lack 

of understanding of the concrete demands because most respondents had no experience with the 

service. In this context, a limitation of the work has to be mentioned. The TAM was originally 

developed for the measurement of actual system usage. Due to the early stage of the business 

model with a low number of current users, the construct actual usage had to be changed into 

planned usage. Of course, for the analysis of current users the original construct actual usage 

should be used. Furthermore, in this work, several constructs have been newly developed due to 

a lack of empirically proved operationalization. Even though the questionnaire has been intensively 

tested, those constructs should be further evaluated in different settings for additional validation. 

Several single item constructs have been used for the reason of parsimony and constraints in 

survey length. Those items had either strong empirical support or were totally understandable within 

the testing procedure. Of course, future research projects could focus on particular topics and use 

more extended item pools for construct operationalization.  

Further evaluation of TAM constructs with no significance 

Other constructs that did not load on the model could be valuable topics for future research projects 

in order to gain insights into the reasons for lacking relevance. In particular, the relationship between 

perceived ease of use (PEOU) on behavioral intention (BI) has received empirical support in many 

research projects but was non-significant within the tested model. Possible reasons have been 

discussed and future research projects could focus on this relationship within the area of P2P 

carsharing or collaborative consumption. In particular, the operationalization of the construct in the 

context of systems that users do not have much experience with should be considered in future 

TAM projects as well. Also, the relationship between perceived risk in carsharing (BRP2P) on 

perceived usefulness (PEU) and behavioral intention (BI) was surprisingly non-significant. Instead, 

a significant negative effect on trust was observed. Thus, a deeper evaluation of the role of 

perceived risk in carsharing (BRP2P) as a moderator or mediator variable seems to be worthwhile. 

Further more, motivational factors like community (MECOM) and environmental benefits (MIENV) 

were non-significant and could be further explored. Additional knowledge about the weak influence 

of social benefits would be worthwhile too, especially in terms of neighborhood relationship or for 

fractional ownership models. Finally, the impact of mobility factors and demographic factors was 

rather low or not existent and should be validated. 
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Deeper investigation of significant findings 

Lack of economic benefits / pricing: Certain findings such as the barrier lack of economic benefits 

could be further explored. A valuable theory in this context is the Prospect Theory as outlined in 

this work. Additionally, pricing seems to be a topic that bothers prospective owners and has huge 

impact on matching supply and demand, especially in regards of aggressive pricing policies of car 

rental companies challenging the profitability for owners and operators. Further theoretical 

considerations and empirical research about finding the right equilibrium in pricing to satisfy both 

sides would be highly beneficial for P2P carsharing as well as other forms of collaborative 

consumption. The results show that owners prefer a pricing model with predefined prices probably 

for the reduced effort and clarity. At the same time, the qualitative survey revealed that successful 

platforms like Uber highly benefit from their strategy to eliminate price search on the demand side. 

Therefore, creating convenience is once more the best strategy to attract users and to compete 

with the alternative mobility options.  

Trust: Furthermore, the issue of trust in P2P carsharing should be intensively studied, as it 

appeared to be one of the most dominant factors. 

Fractional ownership models: Due to its high degree of acceptance, further insights into fractional 

ownership models as well as corporate P2P carsharing would be of high value.  

Personal attachment toward one's own car: In the expert interviews and focus group discussion, 

several subtopics concerning the dominant barrier of personal attachment towards one's own car 

were mentioned that should be further analyzed. Those include personal status and identification, 

representative power of cars, personal belongings, convenience, flexibility and ownership in 

general.  

Evaluating the differences of the confirmative and explorative study 

In addition to the confirmative study (model I – XV) that was performed to test the hypothesis, an 

explorative total model (model XVI) has been calculated. In this model, a comprehensive view on 

the most relevant constructs and concepts is given. Those findings and as well the differences to 

the confirmative study should be further investigated. In particular, the balance of intrinsic 

motivational factors and extrinsic motivational factors remains an open topic, as the findings are 

slightly controversial.1948  

Sustainability of P2P carsharing 

Another worthwhile research topic is the sustainability of P2P carsharing services, especially in 

terms of non-intended side effects. Current research only addresses sustainability of B2C 

carsharing platforms. Reliable empirical data on sustainability is definitely required to get the public 

support for topics like preferred parking. In this context, the commuter use case could be further 

                                                   
1948 In the explorative total model (model XVI), only extrinsic motivational factors appeared to be significant, whereas in 
the confirmatory study, extrinsic and intrinsic factors tended to be in balance.  
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investigated as well. In particular, exploring the potential of P2P carsharing to fill a shared mobility 

gap in rural areas would be of high value for future mobility concepts.  

Application of the TAM in other collaborative consumption services 

An application of the TAM model with selected extensions could be performed for other 

collaborative consumption services as well. For example, the strong effect of subjective norm on 

the acceptance of P2P carsharing should be validated in other research settings. The importance 

of social proof has already been emphasized by Botsman / Rogers. They stated that social proof is 

in particular important for attracting new users to reach the critical mass.1949  

Interdisciplinary research agendas within mobility research 

In general, future research projects could further put the spotlight on the linkage between 

collaborative consumption services and the field of mobility. For example, an innovative approach 

to increase the customer base would be to explore a linkage of P2P carsharing services in the 

context of other collaborative consumption services like carsharing or house sharing. Currently, a 

high number of new shared mobility services enters the market each year and all face similar topics 

like reaching the critical mass of users. Additionally, insights into the interaction of current mobility 

services and mobility infrastructure with the upcoming new shared mobility offers would be highly 

beneficial. An interdisciplinary research approach seems to be worthwhile in order to capture the 

phenomena in its full complexity. Within this work, the traditional transportation research agenda 

with focus on infrastructural topics was successfully extended by concepts like personal values and 

motivational factors. Future research projects in mobility research that are investigating acceptance 

should follow this path.  

Future perspective of the business model 

Finally, P2P carsharing should be further explored from the perspective of connected cars and 

autonomous vehicles. Even though the findings undermine the identified barriers from the user side 

towards those new technologies, there is also a large group of people with high admiration for using 

those technologies in the context of P2P carsharing. The findings concerning the preferred usage 

model of autonomous vehicles seem to be of particular value for future research agendas. Against 

the experts expectation, the preferred usage model of autonomous vehicles is ownership. On the 

other side, the willingness for sharing the own autonomous vehicles appeared to be high. 

Therefore, there is hope that the forecasted increase of the global car fleet from the current 1 billion 

to 2,8 billion in 2050 will not happen – provided that P2P carsharing systems will be continuously 

improved to match consumer demands.  

  

                                                   
1949 Cf. Botsman / Rogers (2011), p. 81 ff. 
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6 Attachment 
 

6.1 Literature review 
 

6.1.1 Market overview Europe 

 

Figure 120: Overview P2P carsharing market Europe (selected companies) 1/21950 

                                                   
1950 Own illustration. Carsharing 247 (2016), www.carsharing247.com; Caruso (2016), www.carusocarsharing.com; 
Sharoo (2016), www.sharoo.com; Drivy (2016), www.drivy.com; Tamyca (2016), www.tamyca.de; Carunity (2016), 
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Carsharing 247 (AT)
IBIOLA Mobility 
Solutions GmbH
Founded in 2012

Headquarter: Vienna

P2P carsharing
• Austria

• 11.000 customers / 
• 750 cars

• Manual car 
exchange / 
telematics optional 
available

• No commission
• Between 5 and 9 

Euros insurance 
fees per day

Caruso (AT)
Founded in 2011

Headquarter: Dornbirn
Lead Investor: 
Rhomberg Bau

P2P carsharing 
Cooperative
• Austria (focus

Vorarlberg)

• n.a. • Manual car 
exchange / 
telematics optional 
available

• No commission

Sharoo AG (CH)
Founded: 2011

Headquarter: Zurich
Lead Investor: M-way 

(Migros)

P2P carsharing
• Suisse / 
• Focus on urban 

areas (Zurich / 
Bern) 

• Few cars in central 
Switzerland

• 8.000 (+) 
customers

• 400 (+) cars
(Jan 2015)

• Sharoo Box
• Keyless car 

exchange

OWNER
• Between 15% and 

30% commission
• Telematics: 3 

packages (basic)
19.90 CHF p.m.)

RENTER
• No registration fee

Drivy (F)
Founded in 2010

Headquarter: Paris
Funding: 19,5 mil. 

Lead Investor: Alven 
Kapital und Index 

Ventures

• France
• Germany
• Spain
• Aquisition of 

Autonetzer (G) / 
Drivy Livop (F)

• 800.000 customers
• 35.000 cars

• Manual key 
exchange

• Telematics planned 
but not yet 
implemented 
(„Drivy open“)

• No registration fee
• 30% commission

Tamyca (D)
Founded in 2010

Headquarter: Aachen
Lead Investor: Kizoo

• Germany n.a. • Manual key 
exchange

• No registration fee
• 30% commission

Car Unity (D)
Founded in 2015

Headquarter: 
Rüsselheim

Lead Investor: Opel

• Germany
• Cooperation with 

Tamyca – white 
labelling

n.a.

Opel dealer cars 
included / open 
network

• Manual key 
exchange

• No registration fee
• 30% commission
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Figure 121: Overview P2P carsharing market Europe (selected companies) 2/21951   

                                                   
www.carunity.com; Zentralplus (2016), www.zentralplus.ch; Scholl (2015), p. 23; Gründerszene (2016): 
www.gruenderszene.de; CRN (2016), www.crn.de 
1951 Own illustration. MyWheels (2016), https://mywheels.nl; Ouicar (2016), ouicar.fr; Koolicar (2016): koolicar.com; Le 
Monde (2015), www.lemonde.fr; Crunchbase (2016e), www.crunchbase.com; Dealroom (2016), https://dealroom.com; 
Autonews (2015), http://www.prnewswire.com; P2P Foundation (2016b), https://blog.p2pfoundation.net 

Company Business model / 
markets Customers / cars Process / technique Revenue streams

Ouicar
Formerly Zilok, 

Founded in 2007
Headquarter: Franche-

Comte / France
Funding: € 6,4 Mio. 

(SNCF bought Ouicar 
for € 28 Mio.)

P2P carsharing
• France

• 400.000 customers
• 30.000 cars
• Goal is to get

100.000 cars till 
2018

• Manual car 
exchange / 
telematics planned

• 30% commission
• Average car 

revenue is between 
€ 25 and € 30 a 
day

• Expected revenue 
of € 2 Mio.

Koolicar
Founded in 2011

Funding: € 2,6 Mio.
Headquater: Paris

P2P carsharing
• 40 cities in France

• 40.000 registered 
members

• Telematic soluction 
(koolbox)

• 30% commission
• € 2 per hour and 

variable kilometer 
fee

My Wheels
formerly wheels4all 
founded in 2003; 

My Wheels founded in 
2008

Headquarter: 
Grootebroek / 

Netherland

P2P carsharing 
Cooperative 
(non-profit)
• Netherlands

• > 1.000 cars • Telematics • € 20 annual 
membership

Other P2P carsharing platforms in Europe are: Cartribe (Suisse), MyCamper (Suisse), Wende (Germany), 
Easiercar Club (UK), Rentercarlo (UK), Snappcar (Holland, Germany), WeDo (Holland), Ridelink (Germany, 
launching soon)
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6.1.2 Market overview US / Global 

 

Figure 122: Overview P2P carsharing market US / global (selected companies)1952   

                                                   
1952 Turo (2016), www.turo.com; Flightcar (2016), www.flightcar.com; Getaround (2016), www.getaround.com; 
Crunchbase (2016 a,b,c), www.crunchbase.com; Techcrunch (2015b), www.techcrunch.com; TechinAsia (2016a), 
www.techinasia.com; PR Newswire (2016), www.prnewswire.com; Technode (2013), www.technode.com 

Company Business model / 
markets Customers / cars Process / technique Revenue streams

Getaround (US)
Founded: 2013
Headquarter:

San Francisco, CA
Funding: 41 mil. 

US$
Lead Investor: 

Cox 

P2P carsharing
• San Francisco
• Berkeley
• Washington 

DC
• Portland
• Chicago

• 200.000 
members in US

• 1.300 cars in 
San Francisco

• "Smart 
Technology“

• Digital key 
• Parking 

location 
detector

OWNER
• Telematics:

$99 one-time 
cover / 

• $20 dollar a 
month

• 40% 
commission

RENTER
• Price defined 

by owner

Flight Car (US)
Headquarter: San 

Francisco, CA
Funding: 40 mil. 

US$ 
Lead Investor: 

GGV Capital 

P2P Airport 
carsharing
12 Airports in the 
US

n.a. • Manual key 
exchange

OWNER
• Fixed rate 

depending on 
car model

RENTER
• Rentals

starting from 
15$ a day

Turo (US)
Founded: 2010

Headquarter: San 
Francisco, CA

Funding: 110 mil. 
US$

Investors: Google 
Venture / GM

P2P carsharing
• 2.100 cities in 

the US
• Canada since 

2016

Airport 
carsharing
• 300 airports 

(US)

n.a. • Manual key 
exchange

• Formerly:
telematics, 
cost were to 
high

OWNER
• No monthly 

fee
• 25% comission
RENTER
• 10% 

commission

PPZuche 
(China)

Founded in 2013
Funding: 

US$ 60 Mio.
Headquater: 

Beijng

P2P carsharing
• 12 cities in 

China

120.000 including 
icarsclub

• Telematic
solution

• 30% 
commission

Other relevant P2P carsharing platforms are: Commonauto (Canada), JustshareIt (US), Car next door 
(Australia), 
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6.1.3 Market of collaborative consumption 
 

 
Figure 123: Collaborative Economy Honeycomp – version 3.01953 

                                                   
1953 Owyang (2016), www.web-strategist.com 
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Figure 124: Growth rates of the Collaborative Economy1954   

                                                   
1954 Owyang (2015a), www.web-strategist.com 
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6.1.4 Sustainability – example calculation on potential savings  
As outlined in 3.2.3.4, P2P carsharing has tremendous potential to lead to substantial savings in 

CO2 emissions by reducing the number of new cars and the related CO2 emissions during 

production. In the following, an example calculation is conducted to illustrate the potential ecological 

benefits in terms of CO2 emissions as a result of a reduction of new car sales by utilizing the unused 

capacity of the existing car fleet. According to the VCÖ, the production of a car that weighs 1,5 tons 

requires material and resources amounting to 70 tons and produces CO2 emissions of 5,5 tons for 

a diesel-powered car and 6,5 tons for an electric car.1955 Based on the average CO2 emissions of 

cars of 131,5g per km in Austria in 2013, the production of this car is equivalent to 41.000 kilometers 

of driving. Assuming that the growth of P2P carsharing could lead to a decrease in new car 

purchases of 30%, 526.000 tons of CO2 emissions related to production could be avoided. This 

equals 4 billion kilometers of driving and equals 27 times the distance between the earth and the 

sun.1956 This amount of CO2 reduction potential equals 7% of the total amount of CO2 emitted by all 

4,6 million registered cars in Austria per year.1957 The purpose of this calculation is to give first 

insights into the potential ecological benefits P2P carsharing.1958  

  

                                                   
1955 Cf. VCÖ (2011a), p. 2 
1956 Cf. BMIFUW (2014), www.bmifuw.gv.at / Data of 2013: 318.788 new car registrations in 2013 / 131,5 g/km average 
CO2 emissions / 5,5 tons of CO2 emissions per produced car / Wikipedia (2015), https://de.wikipedia.org / 149,6 million 
kilometers distance from the earth to the sun. 
1957 Cf. VCÖ (2014), www.vcoe.at / 4,6 million cars in 2014; on average driven 13.100 kilometers; 8 million tons of CO2 
emissions per year. 
1958 This calculation has to be seen as a rough estimation and is based on several assumptions that has to be evaluated. 
CO2 emissions occurring in the recycling process are not considered. 
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6.1.5 Applications for in-car connectivity 

 

Figure 125: Applications for in-car connectivity1959 
 

6.1.6 Findings to market segmentation 

 

Figure 126: Demand viable areas and required market penetration1960  

                                                   
1959 Whitepaper SBD (2012), p. 28 
1960 Hampshire / Gaites (2011), p. 125 
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6.2 Theoretical part 
 
6.2.1 Theoretical concepts to explain motives for car use 

 

Figure 127: Theoretical concepts to explain motives for car use1961  

                                                   
1961 Adapted illustration; Cf. Schwanen / Lucas (2011), p. 29 ff. 

Approach Key theories Key references Strong points Weak points

Accessibility • Time-

geography

• Hägerstrand 

(1970)

• Lenntorp 

(1976)

• Pirie (1979)

• Space-time constraints 

are considered 

• People do not always 

have a choice between 

transport modes 

• Tends to privilege 

physical factors (land 

use, transport 

infrastructure)

• “Softer” constraints are 

often not considered

Utility Theory • Random 

Utility Theory

• Decision-

making 

Theory

• Domencic/

McFadden 

(1975)

• Ben-Akiva/

Lerman 

(1985)

• Ben-Akiva et 

al. (2002)

• Conscious weighting of 

the costs and benefits of 

different travel 

alternatives

• Instrumental factors 

(travel time, price, 

convenience, etc.) are 

made visible

• Analyses the role of 

perceptions, attitudes, 

norms and emotions in 

an ad hoc manner

• Can accommodate 

habitual car use only to a 

certain degree

Social 
Psychology

• Theory of 

Planned 

Behavior

• Norm 

Activation 

Model

• Schwartz 

(1977)

• Ajzen (1991)

• Hunecke et 

al. (2007)

• Addresses the impact of 

attitudes, norms and 

emotions on car use in 

theoretically informed 

ways

• Separates mental activity 

(norms, attitudes, etc.) 

from bodily activity (car 

use) and assumes that 

the former determine the 

latter

• Models are largely static

New 
Mobilities

Paradigm

• Evolutionary 

and 

Complexity 

Theory

• Practice 

Theory

• Reckwitz

(2002)

• Sheller 

(2004)

• Urry (2007)

• Merriman 

(2009)

• Car use is a culturally 

inflected practice in 

which networked people, 

objects, ideas, 

knowledge and 

emotions are implicated

• Few insights into the 

generalizability of 

findings and ideas across 

space and time (difficult 

for policies)
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6.2.2 Most important publications in TAM-research 
 

 

Figure 128: Most important publications in the TAM-research1962   

                                                   
1962 Adapted illustration based on Fazel (2014), p. 128 / updated with data from GoogleScholar.com; 
webofknowledge.com; WU = Vienna University of Economics and Business Administration; accessed on the 01st of 
February, 2016 

Author Year Title Journal / 
Publisher

Journal 
Ranking 

WU 

Citations 
Web of 
Science

Citations 
Google 
Scholar

Davis 1989
Perceived usefulness, perceived ease of 
use, and user acceptance of information 
technology

MIS Quarterly A+ 5.892 27.023 

Venkatesh et al. 2003 User acceptance of information 
technology: Toward a unified view

MIS Quarterly A+ 3.375 12.836 

Davis et al. 1992 Extrinsic and Intrinsic Motivation to Use 
Computers in the Workplace

Journal of Applied 
Social Psychology

A 959 3.646 

Venkatesh 2000

Determinants of perceived ease of use: 
Integrating control, intrinsic motivation, 
and emotion into the technology 
acceptance model

Information 
Systems 
Research

A+ 1.023 3.404 

Venkatesh / 
Davis

1996 A Model of the Antecedents of Perceived 
Ease of Use: Development and Test

Decision Sciences A 648 2.664 

Venkatesh / 
Davis

2000
A theoretical extension of the technology 
acceptance model: Four longitudinal field 
studies

Management 
Science MS

A+ 9.515 2.417 

Agarwal / 
Prasad

1999
Are Individual Differences Germane to 
the Acceptance of New Information 
Technologies?

Decision Sciences A 474 1.907 

Venkatesh / 
Bala

2008 Technology Acceptance Model 3 and a 
Research Agenda on Interventions

Decision Sciences A 401 1.673 

Webster / 
Martocchio

1992 Microcomputer playfulness: development 
of a measure with workplace implications

MIS Quarterly A+ 337 1.049 

Venkatesh 2012

Consumer Acceptance and Use of 
Information Technology:  Extending the 
Unified Theory of Acceptance and Use of 
Technology

MIS Quarterly A+ 239 991 

Bagozzi 2007
The Legacy of the Technology 
Acceptance Model and a Proposal for a 
Paradigm Shift

Journal of the 
Association for 
Information 
Systems

A 14 854 

Van Raaij / 
Schepers

2008 The acceptance and use of a virtual 
learning environment in China

Computers & 
Education

- 125 458 

Schillewaert et 
al.

2005 The adoption of information technology in 
the sales force

Industrial 
Marketing 
Management

68 209 

Im et al. 2011
An international comparison of 
technology adoption: Testing the UTAUT 
model

Information & 
Management

A 42 190 
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6.2.3 Theory of Planned Behavior / Theory of Reasoned Action 
 
6.2.3.1 Theory of Reasoned Action (TRA) 
The Theory of Reasoned Action represents one of the most influential models to explain human 

behavior.1963 It is based on the assumption that human thinking and acting is rather rational.1964 

Figure 129 illustrates the model. Behavioral intention is seen as a function of attitude towards a 

behavior and the subjective norm towards a behavior. The intention to perform a behavior is the 

main determinant of the actual behavior.1965 

 

Figure 129: Theory of Reasoned Action1966 

Beliefs refer to the information a person has over an object as a part of the individual’s world and 

they form the fundamental building blocks of the conceptual framework. Beliefs build on direct 

observations of the individual and the belief strength can vary from person to person.1967 

The effect of the construct attitude on behavioral intention was revealed in an early work of Ajzen 

/ Fishbein.1968 Attitude is defined by Ajzen / Fishbein by “…a learned predisposition to respond in a 

consistently favorable or unfavorable manner with respect to a given object”.1969 According to this 

definition, attitude involves three features. First it is proposed that attitude is learned and a result of 

past experience. Second, attitude is predisposed action as it represents a latent variable that 

influences behavior. It cannot be observed directly but indirectly by consistency in behavior. 

According to Ajzen / Fishbein, knowing the attitude of a person enables the prediction of behavior. 

Third, attitude towards an object can be either consistently favorable or unfavorable.1970 The 

                                                   
1963 Cf. Fazel (2014), p. 103; Madden et al. (1992), p. 3 
1964 Cf. Ajzen (2005), p. 29 
1965 Cf. Fishbein / Ajzen (1975), p. 16. 
1966 Fishbein / Ajzen (1975), p. 16. ff. 
1967 Ajzen / Fishbein illustrates the mechanisms of beliefs based on an example of the attitude toward the church that is 
built as a function of the beliefs of the person about the church. If the associated attributes of the person are positive, the 
attitude of the person towards the church tends to be favorable and vice versa. Cf. Fishbein (1975), p. 12 ff. 
1968 Cf. Ajzen / Fishbein (1969), p. 414 
1969 Fishbein / Ajzen (1975), p. 15 
1970 Cf. Fishbein / Ajzen (1975), p. 6 ff 

Beliefs about 
consequences of 

behavior x

Attitude toward 
behavior X

Subjective norm 
concerning 
behavior X

Normative 
believes about 

behavior X

Intention to 
perform behavior 

X
Behavior X

Feedback
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strength of the construct attitude was observed to vary over the personal life time, reaching its peak 

in mid-life.1971 The direct impact of attitude on behavior appeared to be low and inconsistent.1972  

The subjective norm refers to normative pressure that is based on beliefs of other people. Like 

attitudes, the subjective norm represents a major determinant of intention for performing a 

behavior.1973  

Behavioral intention refers to “…a person’s intention to perform various behaviors.”1974 The 

strength of an intention is determined by the subjective probability that the person will conduct the 

behavior.1975 Behavior is seen as an observable act of people as all responses can be viewed as a 

kind of behavior according to Ajzen / Fishbein representing inner beliefs, attitudes and 

intentions.1976 Three boundary conditions are defined that can affect the strength of the impact of 

intention on behavior.1977 

Strength and weaknesses: The explanatory power of the TRA was demonstrated in various 

natural as well as experimental settings like strategic choices, abortion, and elections.1978 Sheppard 

et al. conducted a meta-analysis of the Theory of Reasoned Action in 1998. Their findings show 

strong evidence for the predictive capability of the model and its effectiveness has been proven.1979 

The model did not only perform well in contexts that have been explicitly named by Fishbein / Ajzen, 

but also in most other predictions of human behavior.1980 Their findings also indicate that the original 

model of Fishbein / Ajzen also works in prediction of choice among alternatives.1981 Attitudes and 

subjective norms have been identified as a strong predictor of people’s intention to conduct a certain 

behavior. However, Sheppard et al. also state that individuals take many more factors into account 

when estimating their future behavior, especially in the matter of personal goals.1982 Madden et al. 

analyzed the strength and weaknesses of TRA and TPB (Theory of Planned Behavior) in different 

situations.1983 Sheppard et al. state that the TRA is not explicitly doing well in prediction of goal 

situations.1984 Another weakness of the TRA seems to be that habits and impulsive behavioral 

reactions reduce the predictive power of the TRA.1985  

                                                   
1971 Cf. Ajzen (2001), p. 48 
1972 Cf. Ajzen / Fishbein (1977), p. 913 
1973 Cf. Fishbein / Ajzen (1975), p. 16 ff 
1974 Fishbein / Ajzen (1975), p. 12 
1975 Cf. Fishbein / Ajzen (1975), p. 12 ff. 
1976 Cf. Fishbein / Ajzen (1975), p. 13 
1977 Cf. Madden et al. (1992), p. 3 
1978 Cf. Ajzen / Madden (1986), p. 453 ff. 
1979 Cf. Sheppard et al. (1988), p. 325 
1980 Cf. Sheppard et al. (1988), p. 338 
1981 Cf. Sheppard et al. (1988), p. 329 
1982 Cf. Sheppard et al. (1988), p. 339 ff. 
1983 In a direct comparison with the TPB, the TRA appeared to be adequate when the “… behavior in question is under 
volitional control." In all other cases where the behavior cannot be assumed to be under volitional control, the TPB seems 
to be superior. All together, the TPB was able to explain more variation in behavioral intentions compared to the TRA, 
independent from the amount of control. Madden (1992), p. 9. 
1984 Cf. Sheppard et al. (1988), p. 338 
1985 Additionally, time can have an unpredictable influence on the actual behavior compared to the intended behavior. Cf. 
Arnold (2015), p. 15 
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6.2.3.2 Theory of Planned Behavior (TPB) 
Ajzen / Madden concluded, referring to the Theory of Reasoned Action (TRA) that intention as the 

only predictor of behavior is not enough in all cases where there is incomplete control over the 

behavioral goal, either influenced by internal or external factors. For this reason, Ajzen / Madden 

propose including an additional factor to measure if the individual has control over the behavior in 

question.1986 Therefore, a new construct, behavioral control, was included into the new model called 

the Theory of Planned Behavior (TPB) as shown in figure 130.1987 As the TPB build on the TRA, 

the basic constructs of the TRA remain the same and therefore only behavioral control is explained 

in detail. 

Behavioral control: Similar to the assumed beliefs that determine intention and action, beliefs 

about available resources and opportunities are seen as responsible for defining behavioral 

control.1988 They defined perceived behavioral control based on Bandura’s definition of self-efficacy 

as “…judgments of how well one can execute courses of action required to deal with prospective 

situations.1989 The construct was introduced for situations in which people might not have 

comprehensive control over the intended behavior.1990 Ajzen / Madden showed that perceived 

behavioral control was an important construct for predicting behavior next to intention and attitude, 

as well as subjective norms as proposed by the TRA.1991  

In the TPB, perceived behavioral control and intention are seen as the primary predictors of 

behavior. Like in the TRA, attitude towards behavior and subjective norm determine intentions. 

Additionally, the strong effect of perceived behavioral control on intention could be proven.1992 

Summarized, the TPB assumes that human behavior can be predicted based on behavioral beliefs 

(attitude toward the behavior), normative beliefs (subjective norm) as well as control beliefs 

(perceived behavioral control).1993 

                                                   
1986 Cf. Ajzen / Madden (1986), p. 456 
1987 Cf. Ajzen / Madden (1986), p. 456 
1988 Cf. Ajzen / Madden (1986), p. 457 
1989 Ajzen (1991), p. 184 
1990 Ajzen illustrated the construct with a practical example of a college student who intends to apply for a job position. In 
this situation, the control of getting a job is limited as it is out of his direct influence. In this matter, getting a job should be 
defined as a goal and the application processes as a behavior to reach a goal. Cf. Ajzen (2002), p. 666 
1991 Cf. Ajzen / Madden (1986), p. 473 
1992 Cf. Ajzen / Madden (1986), p. 206 
1993 Cf. Ajzen (2002), p. 665 
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Figure 130: Theory of Planned Behavior1994 

Empirical evaluation  

Madden et al. showed, based on ten different behaviors that the Theory of Planned Behavior 

outperformed the Theory of Reasoned Action in terms of predictive power. Therefore, the inclusion 

of the construct perceived behavioral control appeared to be reasonable.1995 According to Ajzen, 

the TPB turned out to be one of the most popular theories for the analysis of human behavior.1996 It 

has received strong empirical support and has been applied to very different fields and topics.1997  

Related to the research question, several empirical studies have been conducted on the basis of 

the TPB. In the mobility field, the Theory of Planned Behavior proved to be a valid concept.1998 

Gardner / Abraham conducted a comprehensive meta-analysis on psychological factors that 

influence car use. They concluded that the constructs of the TPB generally proved to have high 

predictive power on behavior.1999 

Critical assessment: One argument against the TPB is that behavior is strongly influenced by 

habits and past behavior should be the main predictor of behavior.2000 Bamberg et al. concluded 

that for the prediction of future travel modes, the attributes of the TPB are most suited compared to 

a prediction based on past travel modes that is only suitable in relatively stable circumstances.2001 

Another weakness of the TPB is that it is based on self-reports. Ajzen / Fishbein argued that even 

observations of actual behavior led to the same result patterns.2002 Gardner / Abraham generally 

support the effectiveness of the Theory of Planned Behavior to predict car use behavior, but 

recommend further extension.2003   

                                                   
1994 Ajzen / Madden (1986), p. 458 
1995 Cf. Madden et al. (1992), p. 3 
1996 Cf. Ajzen (2002), p. 665 
1997 Cf. Gardner / Abraham (2008), p. 300 ff.; Bock et al. (2005), p. 87; Beck / Ajzen (1991), p. 285 ff. 
1998 Cf. Kaplan et al. (2015), p. 34 ff.; Bamberg et al. (2003b), p. 175 ff.; Bamberg et al. (2003a), p. 87 ff.; Bamberg / 
Schmidt (2003), p. 264 ff.; Heath / Gifford (2002), p. 2154 ff.; Hunecke et al. (2007), p. 277 ff. 
1999 Cf. Gardner / Abraham (2007), p. 300 
2000 Cf. Bamberg et al. (2003a), p. 97 
2001 Cf. Bamberg et al. (2003b), p. 175 
2002 Cf. Ajzen / Fishbein (1977), p. 911 
2003 Cf. Gardner / Abraham (2008), p. 307 

Subjective norm Intention Behavior X

Perceived 
behavioral 

control

Attitude toward 
behavior
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6.2.4 Further development of the Technological Acceptance 
Model 
In chapter 4.3.1, the original Technological Acceptance Model (TAM) by Davis, including its strength 

and limitations, was presented. In chapter 4.3.2 an overview of the four periods of model 

development was presented and the most important contributions were mentioned. In the following 

chapters, the further evolutions of the original TAM model will be introduced for a comprehensive 

understanding.  

 

6.2.4.1 TAM 2 
Venkatesh / Davis conducted comprehensive research on existing findings. The TAM proved to 

have a strong explanatory power with explained variance of around 40%. On the basis of the TAM, 

they developed an adapted model, referred to as TAM 2, including the additional constructs of social 

influence processes as well as cognitive instrumental processes as shown in figure 131.2004 

 

Figure 131: Proposed TAM 2 – Extension of the Technology Acceptance Model2005 

Social influence processes include several items which represent social influence factors that can 

act on an individual. First, subjective norm with reference to the Theory of Reasoned Action (TRA) 

(chapter 6.2.3.1) has been integrated.2006 In TRA, subjective norm is defined as the “…person’s 

perception that most people who are important to him think he should or should not perform the 

behavior in question.2007 As outlined in chapter 4.3 Davis et al. found no significant effect of 

subjective norm on intention.2008 Due to newer findings, Venkatesh / Davis included the item 

subjective norm in the model.2009 Voluntariness has been included as a moderating effect between 

                                                   
2004 Cf. Venkatesh / Davis (2000), p. 186 
2005 Venkatesh / Davis (2000), p. 188 
2006 Cf. Venkatesh / Davis (2000), p. 187 
2007 Cf. Fishbein / Ajzen (1975), p. 302 
2008 Cf. Davis et al. (1989), p. 998 ff. 
2009 Cf. Venkatesh / Davis (2000), p. 187 
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subjective norm and intention to use. They showed that in mandatory environments, the effects of 

subjective norm was given compared to voluntary usage contexts. Image is seen as another factor 

that influences perceived usefulness. At the same time, image as introduced in the TAM 2 seems 

to be positively influenced by social norm. Finally, experience is seen as a factor that can moderate 

the influence of subjective norm on intentions and perceived usefulness.2010  

In addition to social influence, cognitive instrumental determinants have been integrated into the 

TAM 2 to explain perceived usefulness. Job relevance refers to the degree to which the computer 

system is able to support the job people are performing. Output quality is constituted by 

considerations of people towards the benefits of the system to increase quality aspects of their 

work. The factor result demonstrability captures the relevance of tangible results that are important 

for the user. Finally, perceived ease of use is another cognitive instrumental determinant that has 

been adapted from the original TAM, with expected influence on perceived usefulness and intention 

to use.2011 

Strength and weaknesses: Venkatesh / Davis proved that the TAM 2 model received strong 

support in evaluations. They were able to show that the model explained 60% of the variance 

towards usage intentions.2012 Schillewärt et al. criticized the TAM 2, as well as the original TAM, for 

not taking individual characteristics into account. Additionally, organizational efforts like training and 

support are usually not included in the TAM models.2013 Dwivedi et al. state that the TAM 2 is not 

as parsimonious as the original TAM but has a higher explanatory power.2014  

 

  

                                                   
2010 Cf. Venkatesh / Davis (2000), p. 188 ff. 
2011 Cf. Venkatesh / Davis (2000), p. 190 ff. 
2012 Cf. Venkatesh / Davis (2000), p. 198 ff. 
2013 Cf. Schillewaert et al. (2005), p. 325 
2014 Cf. Dwivedi et al. (2011), p. 29 
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6.2.4.2 UTAUT 
Due to the plurality of competing models in the research field of acceptance research within 

information technology, Venkatesh et al. compared eight different theoretical models and developed 

a unified Technology Acceptance Model, called the Unified Theory of Acceptance and Use of 

Technology (UTAUT) as illustrated in 132.2015 The comprehensive comparison of existing theoretical 

models had unique value, as up to this date, only four studies had been conducted and published 

in the information system journals for the purpose of comparison of different models.2016 

 

Figure 132: Unified Theory of Acceptance and Use of Technology (UTAUT)2017 

A unified questionnaire testing all eight models was built.2018 The findings show that seven 

constructs appeared to be significant determinants towards intention or usage. Direct determinants 

of user acceptance are: facilitating conditions, social influence and effort expectancy, as well as 

performance expectancy. Voluntariness of use, experience, age and gender are identified key 

moderators.2019  

Performance expectancy appeared to be the strongest predictor in mandatory as well as voluntary 

settings and as well over different points of measurement. Venkatesh et al. defined performance 

expectancy as “...the degree to which an individual believes that using the system will help him or 

her to attain gains in job performance”2020 The moderator effects age and gender showed influence 

on performance expectancy.2021 

                                                   
2015 The models under evaluation were the Technology Acceptance Model, the Theory of Reasoned Action, the 
Motivational Model, the Theory of Planned Behavior, the Model of PC Utilization, the Innovation Diffusion Theory and the 
Social Cognitive Theory, as well as a Combined Model of the Technology Acceptance Model and the Theory of Planned 
Behavior. Cf. Venkatesh et al. (2003), p. 425 
2016 Cf. Venkatesh et al. (2003), p. 427 
2017 Venkatesh et al. (2003), p. 447 
2018 The questionaire was built on the basis of past findings and tested at three different points in time. The first test was 
conducted post-training, the second test at one month and the third test three months after implementation. Cf. Venkatesh 
et al. (2003), p. 437 
2019 The results further revealed that the factors anxiety, self-efficacy and attitude towards using technology do not directly 
determine behavioral intention. Cf. Venkatesh et al. (2003), p. 446 
2020 Venkatesh et al. (2003), p. 447 
2021 Cf. Venkatesh et al. (2003), p. 450 
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Effort expectancy is significant in mandatory as well as voluntary settings. It is defined by 

Venkatesh et al. as “…the degree of ease associated with the use of the system.”2022 The findings 

show that effort expectancy is moderated by gender, age and experience.2023  

Social influence has been significant in mandatory settings but not in voluntary settings. According 

to Venkatesh et al., the definition of social influence is “…the degree to which an individual 

perceives that important others believe he or she should use the new system. Gender, age, 

experience and voluntariness of use have been identified as moderator variables.2024  

Facilitating conditions is a construct adapted from three different theories (TPB, TAM, IDT). It is 

defined as “…the degree to which an individual believes that an organizational and technical 

infrastructure exists to support use of the system.2025 The results show that facilitating conditions 

do not have an influence on behavioral intention but a direct influence on use behavior. The 

construct was moderated by age and experience.2026 

Empirical validation: Attuquayefio / Addo conducted a comprehensive review of twenty studies 

that used UTAUT as a conceptual framework. They conclude that the framework is generally 

consistent with the original postulations by Venkatesh et al.2027 Differences across countries were 

also observed by Im et al.2028 Bagozzi also claims that cultural, group and social aspects might have 

a significant influence on technology acceptance.2029 

Strengths and weaknesses: The empirical tests of the UTAUT provide strong empirical support. 

The UTAUT was able to explain 70% of the variance for behavioral intention.2030 Van Raaij / 

Scheppers argue that the high degree of explained variance of the UTAUT was only achievable by 

including four moderator variables that generate more significant coefficients. The downside is that 

the model is not as parsimonious as the TAM or the TAM 2.2031 A similar argument comes from 

Bagozzi. He states that a model with 41 variables that are potential predictors of intention is not the 

final solution and results increased confusion of the field.2032 Dwivedi et al. conducted a 

comprehensive literature review on the UTAUT model. They observed a trend towards combining 

                                                   
2022 Venkatesh et al. (2003), p. 450 
2023 Cf. Venkatesh et al. (2003), p. 450 
2024 Venkatesh et al. (2003), p. 450 
2025 Venkatesh et al. (2003), p. 453, Venkatesh (2000), p. 342 ff. 
2026 Cf. Venkatesh et al. (2003), p. 453 
2027 They also observed that across the studies, different variables were significantly stronger compared to others. 
Especially the effect of performance expectancy, effort expectancy and social influence vary in some cases significantly 
across the studies and across countries. They recommend research to choose the combination of variables wisely 
according to the requirements. Cf. Attuquayefio / Addo (2014), p. 256; Venkatesh et al. (2003), p. 453 
2028 Cf. Im et al. (2011), p. 1 ff. 
2029 Cf. Bagozzi (2007), p. 247 
2030 Venkatesh proclaims that with a variance of 70%, the UTAUT might reach the boundaries concerning the practical 
limitations of a model to explain behavioral intention and use behavior of computer systems. Cf. Venkatesh et al. (2003), 
p. 467; Venkatesh et al. (2012), p. 157 
2031 They also state that the grouping of a wide variety of items and constructs might be problematic, especially forthe 
constructs facilitating conditions as well as social influence. Cf. Van Raaij / Scheppers (2008), p. 840 ff. 
2032 Cf. Bagozzi (2007), p. 245 
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the UTAUT with other variables and theories. Dwivedi et al. concluded that citations for the UTAUT 

are decreasing after several years of constant increase.2033  

 

6.2.4.3 TAM 3 
Based on the TAM 2 and the findings of Venkatesh on the determinants of perceived ease of use, 

Venkatesh developed an extended and integrated version of the technology acceptance model 

referred to as TAM 3, As shown in figure 133, in the TAM 2, perceived usefulness was built on the 

determinants subjective norm, job relevance, image, output quality, result demonstrability and 

perceived ease of use. Additionally, the two moderators experience and voluntariness were 

included in the framework.2034 The same determinants have been included in the TAM 3 model as 

determinants of perceived usefulness.2035 The determinants of perceived ease of use in the TAM 3 

were built with reference to the findings of Venkatesh. Computer self-efficacy, Perceptions of 

external control, and computer anxiety and computer playfulness have been included as anchor 

items that are responsible for the initial evaluation of users of perceived ease of use. With more 

regular use, the adjustment factors perceived enjoyment and objective usability become 

relevant.2036 

Strengths and weaknesses: Venkatesh et al. state that the TAM 3 is comprehensive and has high 

potential for actionable guidance. They argue that this comprehensiveness is important as the 

research agenda moves towards related interventions. Venkatesh et al. further state that the new 

findings towards the moderating effect of experience are of high relevance. Finally, the described 

relationships of different interventions on perceived usefulness (PEU) and perceived ease of use 

(PEOU) creates practical and theoretical value according to Venkatesh / Bala.2037 As stated by 

Venkatesh / Bala, there are advantages and disadvantages of a high comprehensiveness 

compared to more simple theoretical models. Reducing the number of factors that add little or no 

value to the understanding of a phenomenon can be justified in accordance with the call for 

parsimony.2038 According to Straub / Burton-Jones, technology acceptance research should focus 

on parsimony.2039  

 

                                                   
2033 The majority of the citations were made for the purpose of criticism or support, not for actual use of the theory. A 
small number of articles made use of the UTAUT with all constructs. A keyword search showed that the most searches 
address the original TAM model instead of the UTAUT. Cf. Dwivedi et al. (2011), p. 57 ff. 
2034 Cf. Venkatesh / Davis (2000), p. 188 
2035 Cf. Venkatesh / Bala (2008), p. 277 
2036 Cf. Venkatesh (2000), p. 342; Venkatesh / Bala (2008), p. 278 
2037 Among other goals, the development of the TAM 3 had the purpose to describe possible interventions on the 
constructs of perceived ease of use and perceived usefulness. They emphasize that the understanding of IT acceptance 
is of no practical value if organizations are not able to develop effective interventions to increase acceptance. Cf. 
Venkatesh / Bala (2008), p. 301 ff. 
2038 Cf. Venkatesh / Bala (2008), p. 301 ff. 
2039 Cf. Straub / Burton-Jones (2007), p. 227 
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Figure 133: Technology Acceptance Model 32040 

  

                                                   
2040 Venkatesh / Bala (2008), p. 280 
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6.2.4.4 UTAUT 2 
Based on a comprehensive literature review of 500 contributions on technology acceptance, 

Venkatesh et al. extended the UTAUT by adding three additional constructs into the model.2041 

According to Bagozzi, many researchers made efforts to include additional predictors into the TAM. 

He argues that nearly no research has tried to deepen the TAM in order to explain perceived 

usefulness (PEU) and perceived ease of use (PEOU). Additionally, to few approaches exist to 

introduce moderators for an explanation of PEU and PEOU on intentions. According to Bagozzi, 

including moderator variables is a way to deepen a model and in combination with a strong 

theoretical link, important answers to the “why” of the interactions can be found.2042 This request 

was implemented in a new model introduced by Venkatesh et al., referred to as UTAUT 2 as 

illustrated in figure 134. The new constructs are explained in the following. 

 

Figure 134: UTAUT 22043 

Hedonic motivation has been integrated, as it has been identified in IS research as a strong 

predictor for technology acceptance. The construct hedonic motivation shows great similarities to 

the construct perceived enjoyment. Hedonic motivation is defined as “… the fun or pleasure derived 

from using technology…”2044  

  

                                                   
2041 Cf. Venkatesh et al. (2012), p. 157 ff. 
2042 Cf. Bagozzi (2007), p. 244 
2043 Venkatesh et al. (2012), p. 160 
2044 Venkatesh et al. (2012), p. 161 
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Price value appeared to have a high impact on technology use in consumer settings as people 

have to cover the costs of technology compared to organizational settings. It is defined as “… 

consumers’ cognitive tradeoff between the perceived benefits of the applications and the monetary 

cost for using them.”2045 

Habit has been identified as significant predictor for the use of technology. Habit is defined by “… 

the extent to which people tend to perform behaviors automatically due to learning.2046 In 

comparison to experience that refers to past experience, habit requires the belief of the individual 

that the behavior will become automatic.2047 Limayem et al. showed in their research that habit is a 

moderating variable between intentions and continuous behavior.2048 

Empirical validation: There are several empirical findings that confirm the UTAUT 2, even though 

the variance explaining behavioral intention was not as high as in the development of the theory. 

The regression model of Raman / Don explained 29,5% of the variance of student’s intentions to 

use a learning platform. Hedonic expectancy and facilitating conditions appeared to be relevant 

predictors.2049 Hedonic expectancy was also observed as a significant factor by Yang. Additionally, 

performance expectancy, price value and social influence were identified as relevant factors on 

behavior intention.2050 Slade et al. conducted a literature review on the adoption for m-payments to 

analyze the relationships between independent and dependent variables. Their final 

recommendation is to extend the UTAUT 2 model by the constructs perceived risk as well as trust 

in the context of m-payments.2051  

Strength and weaknesses: The integration of the additional constructs led to a huge improvement 

in variance explaining behavioral intention (from 56% to 74%) as well as actual use behavior (from 

40% to 52%).2052 On the other side, this gain was only achievable by increasing the complexity of 

the model and reducing its parsimony that should be in the focus of TAM-research according to 

Straub / Burton-Jones.2053 The UTAUT 2 focuses more on a consumer-use context instead of the 

organizational context that was the original focus of the TAM.2054 This way, it follows the call of 

Benbasat / Barki to extend the research area of technology acceptance to new fields, even though 

other authors have applied the context of the TAM already.2055  

                                                   
2045 Venkatesh et al. (2012), p. 161 
2046 Limayem et al. (2007) quoted by Venkatesh et al. (2012), p. 161 
2047 Cf. Venkatesh et al. (2012), p. 161 
2048 Cf. Limayem et al. (2007), p. 705 
2049 Cf. Raman / Don (2013), p. 157 
2050 Cf. Yang (2013), p. 969 
2051 Cf. Slade et al. (2013), p. 17 
2052 Cf. Venkatesh et al. (2012), p. 157 ff. 
2053 Cf. Straub / Burton-Jones (2007), p. 227 
2054 Cf. Venkatesh et al. (2012), p. 158 ff. 
2055 Cf. Benbasat / Barki (2007), p. 212 ff.; Fazel (2014), p. 141 
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6.3 Qualitative survey – list of expert interviews 
 

 

Figure 135: List of expert interviews   

Name Organisation Mode Date

Scientific experts

Susan Shaheen University of California, Berkeley (US) In person 4.09.2015

Adam Cohen University of California, Berkeley (US) Skype 7.10.2015

Business experts

Christian Steger Vonmetz CEO Caruso Carsharing (AT) In person 15.08.2015

Dave Brook Team Red (US) Skype 24.08.2015

Pascal Garboua COO Clickr (US) In person 3.09.2015

Ezra Goldman CEO Upshift Car (US) In person 4.09.2015

Jens Lehman SAP TwoGo (US) Skpe 9.10.2015

Sandra Philipps CEO Movmi Shared Transportation Services 
(CAN) / formerly CEO Car2Go Canada Skype 20.10.2015

Steve Guttmann Getaround (US) Skype 15.11.2015

Robert Reithofer CEO Carsharing 247 (AT) Skype 26.11.2015

Levente Fülöp Getaround (US) / formerly Zipcar Skype 7.12.2015

Julian Esperitu Managing Director Abrams Carsharing 
Consulting (US) / formerly Zipcar / Flight Car Skype 7.12.2015

Lars Fjeldsoe-Nielsen Head of Mobile Uber (US) / formerly Dropbox Skype 16.12.2015
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6.4 Quantitative survey 
 

6.4.1 Methodology and operationalization 
 
6.4.1.1 Alternative epistemologies in management and organizational 
research 
 
Scientific understanding – alternative epistemologies 

 

Figure 136: Alternative epistemologies in management and organizational research2056  

                                                   
2056 Rousseau et al. (2008), p. 486 
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6.4.1.2 Sample data 

 

Figure 137: Sample data   

Category Population Target sample Target sample 
% Resondents Respondents in 

% Delta in %

Education
Lehre / Pflichtschule 3.280.114 551,61 69% 534 67% 2,3%

Matura, Kolleg, 
Akademie 831.015 140 17% 147 18% -0,9%

Fachhochschule / 
Universität 645.996 109 14% 120 15% -1,4%

Total 4.757.125 800 100%

Gender
Male 48,50% 388 49% 386 48% 0,3%

Female 51,50% 412 52% 415 52% -0,3%

Age
18-27 1.107.598 151 19% 127 16% 3,1%

28-37 1.168.354 160 20% 165 21% -0,7%

38-47 1.228.945 168 21% 173 22% -0,6%

48-57 1.363.801 186 23% 195 24% -1,1%

58 - 67 989.497 135 17% 138 17% -0,3%

Total 18-67 5.858.195 

Country
Burgenland 288 27 3% 30 4% -0,4%

Kärnten 557 52 6% 54 7% -0,2%

Niederösterreich 1.636 153 19% 154 19% -0,2%

Oberösterreich 1.437 134 17% 139 17% -0,6%

Salzburg 538 50 6% 46 6% 0,5%

Steiermark 1.221 114 14% 119 15% -0,6%

Tirol 729 68 8% 54 7% 1,7%

Vorarlberg 379 35 4% 34 4% 0,2%

Wien 1.795 167 21% 171 21% -0,4%

Total 8.580 800 801
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6.4.1.3 Introduction text empirical survey 
General introduction 

Herzlich willkommen zu dieser Umfrage!  

Der vorliegende Fragebogen ist Teil eines Forschungsprojektes der Wirtschaftsuniversität Wien im 

Bereich Transportwirtschaft und Logistik. Das Thema der Umfrage lautet: "Kundenakzeptanz von 

privaten Carsharing-Angeboten". 

Im folgenden Fragebogen werden Ihre Meinungen zu unterschiedlichen Fragestellungen zu den 

Themen Konsum und Mobilität abgefragt. Zudem wird erhoben, wie wichtig Ihnen bestimmte Dinge 

im Leben sind. Bitte antworten Sie spontan, am Besten ohne lange zu überlegen. Wählen Sie die 

Antwort, die am ehesten auf Sie zutrifft. Es gibt keine richtigen oder falschen Antworten. Sollten 

Sie Fragen zu dieser Befragung haben, schreiben Sie bitte eine Email an: 

volker.amann@s.wu.ac.at.  

Alle Ihre Daten werden absolut vertraulich und anonym behandelt. Die Analyse der Daten erfolgt 

nur in zusammengefasster Form.  

 

Vielen Dank für Ihre Teilnahme an der Befragung! 

 

Introduction text: sharing economy 

Viele von uns nutzen das internet auch zunehmend für den Austausch von Produkten und 

Dienstleistungen untereinander. Ein bekanntes Beispiel ist die Internet-Plattform "Airbnb" für die 

Vermietung von privatem Wohnraum. Es gibt nun auch immer mehr Internet-Plattformen, auf denen 

man sein eigenes Auto teilen kann.  

 

Introduction: P2P carsharing 

Stellen Sie sich bitte vor, Sie treffen im Internet auf folgendes Angebot:  

- Eine Seite, auf der Sie Ihr privates Auto an andere registrierte Nutzer vermieten können 

- Sie können die Tage, an denen Sie Ihr Auto nicht benötigen, in einen Kalender eintragen 

- Den Preis pro Tag können Sie frei festlegen 

- Ihr Fahrzeug wird über eine zusätzliche Versicherung gegen Beschädigung und 

Diebstahl  geschützt 

- Wenn es Ihr Arbeitgeber unterstützt, können Sie das Fahrzeug auch direkt am Arbeitsplatz 

vermieten 

- Sie können Sich auch selber ein Fahrzeug von anderen Nutzern ausleihen 

- Die Mitgliedschaft ist kostenlos 

 

Bitte behalten Sie diese private Carsharing Internet-Plattform für die Beantwortung aller 

kommenden Fragen im Kopf.   
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6.4.1.4 Operationalization of constructs 

 

Figure 138: Operationalization of constructs (1/4)  

Construct ID Item Sources

TAM / Subjective Norm / Awareness and experience collaborative consumption

Perceived 
usefulness (PEU) 

PEU1
Eine private Carsharing Internet-Plattform zum Teilen meines Autos wäre 

nützlich für mich.

Davis (1989); Cheung 

et al. (2013)
PEU2

Die Vorteile einer privaten Carsharing Internet-Plattform zum Teilen 

meines Autos überwiegen die Nachteile.

PEU3
Insgesamt ist so eine private Carsharing Internet-Plattform zum Teilen 

meines Autos von Vorteil.

Perceived ease of 
use (PEOU)

PEOU1
Ich stelle mir vor, dass die Bedienung einer privaten Carsharing Internet-

Plattform für mich einfach zu lernen wäre.
Fazel (2014) / Davis 

(1989); Davis et al. 

(1989); Venkatesh et 

al. (2003); Davis et al. 

(1992) 

PEOU2

Ich stelle mir vor, dass die Bedienung von  einer privaten Carsharing 

Internet-Plattform nichts anderes wäre, als die Benutzung von 

Internetseiten wie Willhaben, Airbnb oder Amazon.

PEOU3
Ich stelle mir die Nutzung  einer privaten Carsharing Internet-Plattform 

einfach vor.

Behavioral intention 
to use (BI)

BI1
Angenommen ich hätte Zugang zu einer privaten Carsharing Internet-

Plattform, ich könnte mir vorstellen mein Auto darauf zu teilen.
Venkatesh /Davis 

(2000); Fazel (2014)

BI2
Angenommen ich hätte Zugang zu einer privaten Carsharing Internet-

Plattform, wäre ich mir sicher, dass ich mein Auto teilen würde.

Planned usage (PU)

PU1
Wie oft glauben Sie, würden Sie Ihr Auto über so eine private Carsharing 

Internet-Plattform an andere vermieten?
Davis (1989); Cheung 

et al. (2013)

PU2
Wie viele Tage im Monat könnten Sie sich vorstellen, Ihr Fahrzeug über 

so eine private Carsharing Internet-Plattform zu vermieten?

Subjective norm 
(SN) SN1

Menschen die mein Verhalten beeinflussen, würden es begrüßen, wenn 

ich mein Auto über so eine private Carsharing Internet-Plattform teilen 

würde. 

Venkatesh / Bala 

(2008)

Awareness 
collaborative 
consumption (ACC)

ACC1 [ ] Klassische Carsharing Angebote (z.B. Car2go, DriveNow, Zipcar)

new items

ACC2 [ ] Fahr- und Ridesharing-Dienste (z.B. Blablacar, Uber, Karzoo)

ACC3 [ ] Bikesharing (z.B. City Bike Wien)

ACC4
[ ] Internet-Plattformen zum Teilen von Unterkünften (z.B. Airbnb, 

Couchsurfing)

Experience 
collaborative 
consumption (ECC)

ECC1 Klassische Carsharing Angebote (z.B. Car2go, DriveNow, Zipcar)

new items

ECC2 Fahr- und Ridesharing-Dienste (z.B. Blablacar, Uber, Karzoo)

ECC3 Bikesharing (z.B. City Bike Wien)

ECC4
Internet-Plattformen zum Teilen von Unterkünften (z.B. Airbnb, 

Couchsurfing)

ECC5
Sonstige Internet-Plattformen zum Teilen von Produkten und 

Dienstleistungen

Personal factors with expected negative effect on acceptance

Power PNPVQPO1
Es ist ihm wichtig, reich zu sein. Er möchte viel Geld haben und teure 

Sachen besitzen. 

Schmidt et al. (2007)

Achievement PNPVQAC1
Es ist ihm wichtig, seine Fähigkeiten zu zeigen. Er möchte, dass die Leute 

bewundern, was er tut.

Security PNPVQSE1
Es ist ihm wichtig, in einem sicheren Umfeld zu leben. Er vermeidet alles, 

was seine Sicherheit gefährden könnte. 

Conformity PNPVQCO1
Es ist ihm wichtig, sich jederzeit korrekt zu verhalten. Er vermeidet es, 

Dinge zu tun, die andere Leute für falsch halten könnten 

Tradition PNPVQTR1
Tradition ist ihm wichtig. Er versucht, sich an die Sitten und Gebräuche zu 

halten, die ihm von seiner Religion oder seiner Familie überliefert wurden. 

Achievement PNPVQAC2
Es ist ihm wichtig, sehr erfolgreich zu sein. Er hofft, dass die Leute seine 

Leistungen anerkennen.

Power PNPVQPO2
Es ist ihm wichtig, dass andere ihn respektieren. Er will, dass die Leute 

tun, was er sagt. 

Conformity PNPVQCO2

Er glaubt, dass die Menschen tun sollten, was man ihnen sagt. Er denkt, 

dass Menschen sich immer an Regeln halten sollten, selbst dann, wenn 

es niemand sieht. 

Tradition PNPVQTR2
Es ist ihm wichtig, zurückhaltend und bescheiden zu sein. Er versucht, die 

Aufmerksamkeit nicht auf sich zu lenken.
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Figure 139: Operationalization of constructs (2/4)  

Construct ID Item Sources

Personal 
attachment to one's 
own car (PNPA)

PNPA1 Es fühlt sich so an, als würde das Auto völlig MIR gehören.

Kamleitner et al.
(2016)

PNPA2 In meinen Gedanken empfinde ich das Auto als MEINS.

PNPA3 Ich habe stark das Gefühl das Auto zu besitzen.

Introduction Für mich ist das Auto eher... 

PNPA4 Irgendein Auto ... mein Auto.

Personal factors with expected positive effect on acceptance

Green consumer 
values (PPGCV)

PPGCV1 Ich bin besorgt über die Verschwendung der Ressourcen unseres 
Planeten. Haws / Winterich / 

Naylor (2010),  quoted 
by Bearden et al. 

(2011)

PPGCV2 Ich würde mich selber als umweltbewußt bezeichnen.

PPGCV3 Ich bin bereit, unbequeme Nachteile in Kauf zu nehmen um mich 
umweltfreundlicher zu verhalten.

Personal 
innovativness 
(PPPI)

PPPI1 Ich lese gerne Magazine, die neue Marken vorstellen. Manning / Bearden /
Madden (1995), 

quoted by Bearden et 
al. (2011)

PPPI2 Ich suche regelmäßig nach neuen Produkten und Dienstleistungen.

Universialism PNPVQUN1
Er hält es für wichtig, dass alle Menschen auf der Welt gleich behandelt 
werden sollten. Er glaubt, dass jeder Mensch im Leben gleiche Chancen 
haben sollte. 

Schmidt et al. (2007)

Hedonism PPPVQHE1 Es ist ihm wichtig, Spaß zu haben. Er gönnt sich selbst gern etwas. 

Self-direction PPPVQSD1 Es ist ihm wichtig, selbst zu entscheiden, was er tut. Er ist gern frei und 
unabhängig von anderen.

Benevolence PPPVQBE1 Es ist ihm sehr wichtig, den Menschen um ihn herum zu helfen. Er will für 
deren Wohl sorgen. 

Stimulation PPPVQST1 Er sucht das Abenteuer und geht gern Risiken ein. Er will ein aufregendes 
Leben haben. 

Hedonism PPPVQHE2 Er lässt keine Gelegenheit aus, Spaß zu haben. Es ist ihm wichtig, Dinge 
zu tun, die ihm Vergnügen bereiten. 

Benevolence PPPVQBE2 Es ist ihm wichtig, seinen Freunden gegenüber loyal zu sein. Er will sich 
für Menschen einsetzen, die ihm nahe stehen.

Universialism PPPVQUN2 Er ist fest davon überzeugt, dass die Menschen sich um die Natur 
kümmern sollten. Umweltschutz ist ihm wichtig. 

Stimulation PPPVQST2 Er mag Überraschungen und hält immer Ausschau nach neuen 
Aktivitäten. Er denkt, dass im Leben Abwechslung wichtig ist. 

Universialism PPPVQUN3 Es ist ihm wichtig, Menschen zuzuhören, die anders sind als er. Auch 
wenn er anderer Meinung ist als andere, will er sie trotzdem verstehen. 

Self-direction PPPVQSD2 Es ist ihm wichtig, neue Ideen zu entwickeln und kreativ zu sein. Er macht 
Sachen gern auf seine eigene originelle Art und Weise.

Intrinsic motivational factors

Perceived social 
benefits (MISOC) MISOC1 ...um Anderen etwas Gutes zu tun.

New items

Percieved lifestyle 
benefits (MILIF) MILIF1 ...weil das Teilen von Autos für mich einen gewissen Lebensstil 

("Lifestyle") bedeutet.
Percieved ecologic 
benefits (MIECO) MIECO1 ...weil die Umwelt geschont wird wenn Ressourcen besser genutzt 

werden. 
Perceived 
enjoyment (MIENJ) MIENJ1 ...weil es Spaß macht, sein Auto mit anderen zu teilen.

Extrinsic motivational factors

Perceived economic 
benefits (MEECO)

MEECO1 ...um die laufenden Kosten des Autos zu decken.

New items

MEECO2 ...um einen Gewinn zu erwirtschaften.

Perceived utility 
benefits (MEUTI)

MEUTI1 ...um andere Verkehrsmittel verstärkt nutzen zu können. 

MEUTI2 ...um mir mit den Einnahmen andere Fahrzeuge über die Plattform 
ausleihen zu können.

MEUTI3 ...weil das Auto meistens steht. 

MEUTI4 ...um mir selbst ab und zu Autos von anderen Nutzern auszuleihen.

Perceived 
community benefits 
(MECOM)

MECOM1 ...weil ich gerne Teil einer Gemeinschaft bin.

MECOM2 ...weil ich gerne mit anderen Menschen in Kontakt trete. 
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Figure 140: Operationalization of constructs (3/4)  

Construct ID Item Sources

Barriers for P2P Carsharing

Perceived fear of 
sharing (BFOS)

BFOS1_r Das Teilen meines Eigentums mit Fremden macht mir in keinerlei Hinsicht 
Angst. Venkatsh / Bala 

(2008); Venkatesh 
(2000)BFOS2 Ich bekomme ein komisches Gefühl, wenn ich über das Teilen meines 

Autos nachdenke.

Perceived risk in 
P2P carsharing 
(BRP2P)

BRICS1 Wie groß ist das Risiko, dass Sie Geld verlieren wenn sie Ihr Auto über 
eine private Carsharing Internet-Plattform teilen?

Jacoby / Kaplan 
(1972)BRP2P2 Wie groß ist die Wahrscheinlichkeit, dass bei der Vermietung von Ihrem 

Auto etwas schief geht?

BRP2P3 Wenn man alle Faktoren berücksichtigt, wie groß ist das Risiko wenn Sie 
Ihr Auto über eine private Carsharing Internet-Plattform teilen?

Fear of damage 
(BFOD) BFOD1 Ich bin besorgt, dass das Auto beschädigt retour kommt. New item

Fear of 
contamination 
(BFOC)

BFOC1 Ich befürchte, dass Leute Sex in meinem Auto haben könnten.

New itemBFOC2 Ich habe Bedenken, dass das Auto verschmutzt ist nachdem ich es 
verliehen habe.

BFOC3 Ich möchte nicht, dass Fremde in meinem Auto sitzen. 

Perceived loss of 
convenience 
(BLOC) 

BLOC1 Ich habe viele private Dinge in meinem Auto, die ich nicht jedes Mal 
herausnehmen möchte.

New item

BLOC2 Ich glaube es ist zeitraubend, die gemeinsame Nutzung von Fahrzeugen 
mit anderen Nutzern zu koordinieren.

BLOC3 Ich befürchte, dass wenn ich mein Auto teile, ich es nicht zur Verfügung 
habe wenn ich es plötzlich dringend brauche. 

Embarrassment 
(BEMB) BEMB1 Ich finde es peinlich, mein Auto zu teilen.

Perceived lack of 
economic benefits 
(BLOE)

BLOE1 Mieter werden die Preise die ich mir vorstelle, vermutlich nicht bezahlen.

BLOE2 Alles in allem rechnet es sich wahrscheinlich nicht mein Auto zu teilen. 

Trust

Disposition to trust 
(STDTT)

STDTT1 Generell habe ich Vertrauen in die Menschheit.

Ridings et al.  (2002); 
Geffen et al. (2000)STDTT2 Ich vertraue generell anderen Menschen, außer sie geben mir Anlass 

Ihnen nicht zu vertrauen.

STDTT3 Ich habe das Gefühl, dass Menschen generell verlässlich sind.

Trust in online 
platforms (STTOP)

Introduction Basierend auf meinen früheren Erfahrungen weiß ich, dass Internet-
Angebote... 

Geffen et al. (2003)
STTOP1 ...ehrlich sind

STTOP2 ...sich um die Kunden kümmern

STTOP3 ...Kunden nicht ausnutzen

Trust in P2P 
carsharing (STP2P)

STP2P1 Generell hätte ich Vertrauen in die anderen Nutzer von privaten 
Carsharing Internet-Plattformen.

New item
STP2P2 Generell hätte ich Vertrauen in die Qualität und Zuverlässigkeit von 

privaten Carsharing Internet-Plattformen.

Success factors

Introduction
Im Folgenden sehen Sie eine Liste mit möglichen Zusatz-Angeboten. Bitte 
bewerten Sie, ob diese Angebote Ihre Bereitschaft zum Teilen Ihres Autos 
erhöhen würden.

New item

Preference for a 
reduction of the 

user circle 
(SVAROU)

SVAROU1
Einschränkung der Gruppe von Mietern auf Bekannte bzw. meine 
Kontakte aus sozialen Netzwerken im Internet (Facebook, Linkedin, Xing 
etc.)

Preference for 
prefered parking 

(SVAPPP)

SVAPPP1 Kostenlose Parkmöglichkeiten in meiner Stadt. 

SVAPPP2 Kostenlose Parkmöglichkeiten an meinem Arbeitsplatz.

Preference for a 
cleaning service 

(SVAPCS)
SVAPCS1 Reinigungsservice vor bzw. nach einer Vermietung.

Preference for a 
replacement car 

(SVAPRC)
SVAPRC1 Ersatzwagen falls das eigene Fahrzeug nicht verfügbar ist.
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Figure 141: Operationalization of constructs (4/4)  

Construct ID Item Sources

Preference for 
maintenance and 

inspection (SVAPMI)
SVAPMI1 Regelmäßige Inspektion und Wartung meines Fahrzeuges.

New item
Preference for 

insurance 
incentives (SVAINS)

SVAINS1 Eine Versicherung ohne Selbstbehalt die alle Schäden deckt.

SVAINS2 Eine Garantieverlängerung für mein Fahrzeug.

Preference for 
airport carsharing 

(SVAACS)
SVAACS1 Möglichkeit mein Fahrzeug am Flughafen zu vermieten (Einnahmen statt 

Parkgebühren).

Preference for 
fractional ownership 

(SFRO)

Introduction

Stellen Sie sich vor, es gäbe ein Angebot bei dem Sie Ihr Fahrzeug 
gemeinsam mit Ihnen nahestehenden Menschen kaufen bzw. leasen 
könnten (z.B. Familie, Freunde, Nachbarn). Die monatlichen Kosten 
werden dabei auf alle Nutzer nach einem fairen Schlüssel aufgeteilt. Über 
einen gemeinsamen Internet-Kalender können Sie das Auto reservieren.

New item

SFRO1 Wie groß wäre Ihr Interesse, auf diese Art Ihr nächstes Auto gemeinsam 
anzuschaffen?

Instant booking 
(SVAINB)

SVAINB1_r ...eine Anfrage der Person, damit ich weiß wer mein Auto mieten möchte. 
Mir ist eine direkte Kommunikation mit dem Mieter wichtig.

New itemSVAINB2 ....eine direkte Buchung des Mieters. Ich möchte mir den Aufwand der 
Kommunikation sparen.

SVAINB3 ....eine direkte Buchung des Mieters. Aber nur wenn er ausgezeichnete 
Bewertungen hat (5-Sterne).

Place for car 
exchange (SFPLA) SFPLAOTH2 Welcher Ort wäre das? New item

Alternative pricing 
model (PRIALT)

Introduction Wie sehr sagt Ihnen dieses alternative Preismodell zu? 

New item
PRIALT1

Der Mietpreis wird nicht von mir sondern automatisch von der Plattform 
festgelegt. Ich brauche mir dazu dann keine Gedanken mehr zu machen, 
kann aber den Preis auch nicht beeinflussen. 

Preference for an 
integrated offer at 
the time of vehicle 
purchase (SIOV)

Introduction
Stellen Sie sich vor, Sie beabsichtigen Ihr nächstes Fahrzeug 
anzuschaffen. Wie sehr würde Sie folgendes Argument des 
Autoverkäufers ansprechen?

New item

SIOV1

Sie können einen Leasingvertrag abschließen der alles inkludiert. 
Leasing, Versicherung, Wartung. Wenn Sie Ihr Auto mit anderen teilen, 
werden die Mieterlöse gleich von der monatlichen Rate abgezogen. Sie 
brauchen sich also so gut wie um nichts kümmern und haben kaum 
Risiko.

Future business model

Acceptance of 
keyless car 

exchange (FBKCE)

Introduction
Zur Nutzung einer privaten Carsharing Internet-Plattform, wird eine 
kostenlose Technik in Ihr Auto einbaut. Damit kann der Mieter Ihr 
Fahrzeug per Mobiltelefon mit Ihrer Zustimmung finden und auch öffnen. New item

FBKCE Ich wäre bereit, mir zur Nutzung dieses Services eine kostenlose Technik 
in mein Fahrzeug einbauen zu lassen. 

Ownership of 
autonmous vehicles 

(FBAVO)

Introduction
Ein selbstfahrendes Auto kann sich ohne Fahrer sicher durch den 
Straßenverkehr bewegen. inwieweit stimmen Sie den folgenden 
Aussagen zu?

New item

FBAVO1 Ich hätte ein selbstfahrendes Fahrzeug gerne in meiner Garage und 
möchte es mit niemanden teilen.

FBAVO2
Ich würde ein selbstfahrendes Fahrzeug gerne besitzen. Es wäre für mich 
ok, wenn das Fahrzeug auch andere Menschen befördert so lange ich es 
nicht brauche.

FBAVO3
Es ist nicht notwendig, dass ich ein selbstfahrendes Fahrzeug besitze. Ich 
bevorzuge es, ein selbstfahrendes Fahrzeug wie ein Taxi ohne Fahrer zu 
nutzen.*

FBAVO4_r Ich möchte kein selbstfahrendes Auto nutzen. (reverse coding)
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6.4.1.5 Empirical results on relevant constructs 
In this chapter, further empirical results of relevant constructs that have been included in the 

research model are presented.  

Empirical results on perceived enjoyment: As perceived enjoyment is an important intrinsic 

motivational factor, it has been included in the empirical part. In TAM research, the constructs 

received relevant empirical support, which is outlined in the following. Davis et al. analyzed the 

impact of enjoyment in combination with perceived usefulness on the intention to use computer 

systems.2057 Opposite to extrinsic motivation like perceived usefulness, computer use motivated by 

enjoyment is supposed to be conducted only by “enjoying” the activity with to regard to expected 

performance outcomes. This effect had not been empirically tested until the publication of the article 

of Davis / Bagozzi, but enjoyment was expected to have an influence in several use cases, for 

example, for early Apple Macintosh users.2058 The findings have shown that enjoyment significantly 

corresponded with intentions in both studies conducted. Both constructs mediated the effects on 

perceived ease of use, output quality and usage intentions.2059 Venkatesh conceptualized intrinsic 

motivation among other factors, as well as with perceived enjoyment.2060 They defined perceived 

enjoyment as “…the extent to which the activity of using a specific system is perceived to be 

enjoyable in its own right.”2061 Their findings show that perceived enjoyment plays a significant role 

in explaining perceived ease of use, moderated by experience.2062 Gao / Bai demonstrated the 

influence of enjoyment on technology acceptance with the example of internet of Things (IoT). They 

conclude, as a practical implication that the more fun the user experiences on an IoT solution, the 

more likely he will use it actively.2063 Lin et al. observed that the satisfaction and sense of belonging 

with social media sites was significantly influenced by appraisal factors such as pleasure, 

awareness and connectedness.2064 On the other hand, Xu et al. observed that social media sites 

are not used for fun even though they are supposed to fulfill that sole purpose. Hedonic factors like 

leisure appeared to have no significant influence. Utilitarian factors like performance expectance 

increases the intention to use this kind of technology.2065 Chan et al. observed that perceived 

enjoyment had a significant influence on the acceptance of SMS services in China and Hong 

Kong.2066 Perceived enjoyment also appeared to determine intention to use mobile services.2067 

Empirical results on perceived trust: A central concept of the empirical part was perceived trust. 

Gefen investigated the role of familiarity and trust on the intention to use e-commerce solutions. 

Their findings show that both familiarity and trust increase the intention to use e-commerce 

                                                   
2057 Cf. Davis / Bagozzi (1992), p. 111 
2058 Cf. Davis / Bagozzi (1992), p. 1113 
2059 Cf. Davis / Bagozzi (1992), p. 1111 
2060 Cf. Venkatesh (2000), p. 351 
2061 Venkatesh (2000), p. 351 
2062 Cf. Venkatesh (2000), p. 354 ff. 
2063 Cf. Gao / Bai (2014), p. 223 
2064 Cf. Lin et al. (2014), p. 595 
2065 Cf. Xu et al. (2012), p. 215 
2066 Cf. Chan et al. (2008), p. 1 
2067 Cf. Nysveen (2005), p. 336 
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platforms. Further, Gefen showed that familiarity with an internet provider is the primary influence 

factor for building trust with an internet provider.2068 Ridings et al. identified the role of trust for 

sharing information in social networks to be significant. In this study, trust appeared to be influenced 

by two dimensions, ability and integrity / benevolence. Both dimensions were influenced by the 

responsiveness of other community members and confiding behavior. Trust was finally determined 

by a general disposition to trust.2069 Wang / Benbasat showed that all three tested antecedents of 

trust (competence, integrity and benevolence) had significant influence on trust for an online 

recommendation agent. The findings also show that customers attribute human characteristics to 

recommendation agents and view them as social actors 2070 The research of Gefen et al. revealed 

that trust is as important in predicting repeat online shoppers as the two constructs of the TAM, 

perceived usefulness and perceived ease of use. Those constructs in combination explained a high 

amount of variance for intention to use. The study further revealed the factors that build trust. First, 

the calculative-based factor describes the belief that cheating has no positive benefits for the 

vendor. Second, institution-based structural assurances refer to the belief in installed safety 

measures within the platform. Third, a platform that is perceived to have a typical interface is 

attributed with institution-based situational normality. Fourth, knowledge-based familiarity indicates 

the ease of use.2071  

Personal innovativeness can be either seen from the standpoint of a behavior or according to the 

extent that a person is open to change.2072 From the standpoint of behavior, personal 

innovativeness is defined as the “…degree to which an individual or other unit of adoption is 

relatively earlier in adopting new ideas than the other members of a system.”2073 According to 

Schillewärt et al., the advantage of the behavioral view is the opportunity to conduct an ex post 

description, but they question the assumption that individuals are innovative. So the 

recommendation is to focus on the perspective of predisposition towards innovation.2074 Based on 

the view of van Raaij / Schepers, they define personal innovativeness as “…a person’s 

predisposition or attitude reflecting his tendency to experiment with and to adopt new information 

technologies independently of the communicated experience of others.”2075 Schillewärt et al. 

extended the TAM by the construct of personal innovativeness. They showed that personal 

innovativeness affects adoption to technology indirectly through usefulness and ease of use. Their 

recommendation is to include the predisposition of people towards technology into models 

explaining technology adoption.2076 In a similar research conducted by van Raaij / Schepers, they 

confirmed the influence of personal innovativeness on perceived ease of use, but did not observe 

                                                   
2068 Cf. Gefen (2000), p. 725 ff. 
2069 Cf. Ridings et al. (2002), p. 287 ff. 
2070 Cf. Benbasat / Wang (2005), p. 88 ff. 
2071 Cf. Gefen et al. (2003), p. 51 ff. 
2072 Cf. van Raaij / Schepers (2008), p. 841 
2073 Rogers (2003), p. 22 
2074 Cf. Schillewaert et al. (2005), p. 326 
2075 van Raaij / Schepers (2008), p. 841 
2076 Cf. Schillewaert et al. (2005), p. 331 
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any significant impact on perceived usefulness.2077 Also Mandal’s findings in TAM research 

revealed that the owner characteristic of innovativeness played an important role in explaining 

adoption of technology.2078 

 

6.4.1.6 Constructs not included in the empirical model  

According to the findings of the literature review, several constructs that have been tested within 

TAM research have not been included in the empirical part, either due to a lack of empirical support 

or for reasons of parsimony of the research model. In the following, several of those constructs are 

outlined that could, of course, be tested in future research projects within this field.  

Computer self-efficiency appeared to be nonsignificant on the construct user intention. In 

developing the model of the UTAUT, Venkatesh et al. observed that it was captured by the construct 

of effort expectancy.2079  

Computer anxiety was also nonsignificant for user intention for the same reason that it was 

gathered by the construct effort expectancy.2080  

Attitude towards using technology was non-significant on behavioral intention as it was captured 

by process expectancy as well as effort expectancy.2081  

Perceived critical mass showed to be a significant factor in analyzing intentions to use SMS 

services.2082 Even though critical mass is a success factor for collaborative consumption, the 

construct was not included in the model. From the perspective of the car owner, critical mass was 

not a dominating motive in the qualitative interviews.  

The construct habit has been identified by a study of Limayem et al. as a relevant moderating 

variable between intention to use and IS continuance in an analysis on WWW usage. Limayem et 

al. conclude that the relationship between intention and continued IS usage is complex and 

including the construct of habit is a first step.2083 Due to the added complexity and the fact that 

continuous usage is not the subject of investigation in this doctoral thesis the construct habit was 

not included in this analysis.  

Venkatesh conceptualized intrinsic motivation with computer playfulness in consideration of prior 

research.2084 Venkatesh defined the individual computer playfulness variable as “...the degree of 

cognitive spontaneity in microcomputer interactions.”2085 Agarwal / Karahanna showed that 

computer playfulness has a significant effect on behavioral intentions to use technology.2086 As 

                                                   
2077 Cf. van Raaij / Schepers (2008), p. 847 ff. 
2078 Cf. Mandal (2012), p. 1 ff. 
2079 Cf. Venkatesh et al. (2003), p. 468 
2080 Cf. Venkatesh et al. (2003), p. 468 
2081 Cf. Venkatesh et al. (2003), p. 468 
2082 Cf. Chan et al. (2008), p. 1 
2083 Cf. Limayem et al. (2007), p. 705 
2084 Cf. Venkatesh (2000), p. 348 
2085 Cf. Venkatesh (2000), p. 348 
2086 Cf. Agarwal / Karahanna (2000), p. 685 
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result of the qualitative interviews, it is not expected that using a P2P carsharing service application 

is playful at this stage of development. 

Venkatesh / Davis conducted a study for a better understanding of the construct ease of use. The 

conclusion is that the most influential determinant of people’s perceptions towards ease of use is 

computer self-efficacy. Recommended measures are training interventions to increase self-

efficiency.2087 With the introduction of smart phones and the penetration of computer technology 

into nearly all parts of society, computer efficiency is expected to have increased in the past 20 

years since the publication of the study, so this factor was not included as an item.  

The findings of Davis et al. showed that accessibility had no significant influence on intentions to 

use computer technology. They conclude that the reasons might be partly psychometric weakness 

of the measures.2088 It has not been included, as other constructs like perceived loss of convenience 

address the issue of car accessibility.  

Xu et al. identified that gratification factors like immediate access, affection and coordination have 

direct influence on the usage of social media. Emotional connectedness is supposed to address 

the socio-psychological needs.2089 

Image has been one of the factors that have been included in TAM 2 model as an extension of the 

original TAM.2090 According to Moore / Benbasat, image is defined as “…the degree to which use 

of an innovation is perceived to enhance one’s status in one’s social system.”2091 Even though 

image could be a motivational factor as outlined in the qualitative part, this is probably a minor 

phenomena and might apply to owners of a fancy car like a Tesla.   

                                                   
2087 Cf. Venkatesh / Davis (1996), p. 451 
2088 Cf. Davis et al. (1989), p. 999 
2089 Cf. Xu et al. (2012), p. 213 ff. 
2090 Venkatesh / Davis (2000), p. 189 
2091 Moore / Benbasat (1991), p. 195 
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6.4.2 Results of the quantitative survey 
 
6.4.2.1 Indicator reliability 

 

Figure 142: Indicator reliability 1/2 

Indicator <- construct Outer loadings
≥ 0,7

Sample Mean 
(M)

Standard 
Deviation

T Statistics 
(|O/STDEV|) P Values

PNPA1 <- PNPA 0,878 0,877 0,016 54,746 0,000
PNPA2 <- PNPA 0,898 0,897 0,016 57,741 0,000
PNPA3 <- PNPA 0,903 0,902 0,012 73,854 0,000
PNPA4 <- PNPA 0,759 0,759 0,024 31,713 0,000
PNPVQCO <- PNPVQCO 1,000 1,000 0,000
PNPVQPO <- PNPVQPO 1,000 1,000 0,000
PNPVQSE <- PNPVQSE 1,000 1,000 0,000
PNPVQTR <- PNPVQTR 1,000 1,000 0,000
PPGCV1 <- PPGCV 0,846 0,843 0,028 30,113 0,000
PPGCV2 <- PPGCV 0,880 0,876 0,023 38,192 0,000
PPGCV3 <- PPGCV 0,929 0,930 0,014 66,857 0,000
PPPI1 <- PPPI 0,925 0,924 0,012 78,701 0,000
PPPI2 <- PPPI 0,926 0,926 0,012 78,186 0,000
PPPVQAC <- PPPVQAC 1,000 1,000 0,000
PPPVQBE <- PPPVQBE 1,000 1,000 0,000
PPPVQHE <- PPVQHE 1,000 1,000 0,000
PPPVQSD <- PPPVQSD 1,000 1,000 0,000
PPPVQST <- PPPVQST 1,000 1,000 0,000
PPPVQUN <- PPPVQUN 1,000 1,000 0,000
PRIALT <- PRIALT 1,000 1,000 0,000
PU1 <- PU 0,949 0,949 0,005 207,002 0,000
PU2 <- PU 0,940 0,940 0,007 143,552 0,000
SFRO1 <- SFRO 1,000 1,000 0,000
SIOVP1 <- SIOVP 1,000 1,000 0,000
SN1 <- SN 1,000 1,000 0,000
SN1 <- SN 1,000 1,000 0,000
STDTT1 <- STDTT 0,892 0,891 0,012 76,978 0,000
STDTT2 <- STDTT 0,854 0,854 0,015 56,458 0,000
STDTT3 <- STDTT 0,884 0,884 0,011 81,293 0,000
STP2P1 <- STP2P 0,963 0,963 0,007 147,950 0,000
STP2P2 <- STP2P 0,974 0,974 0,005 200,400 0,000
STTOP1 <- STTOP 0,916 0,916 0,009 98,178 0,000
STTOP2 <- STTOP 0,914 0,914 0,011 83,412 0,000
STTOP3 <- STTOP 0,897 0,897 0,015 58,021 0,000
SVAAIR1 <- SVAAIR 1,000 1,000 0,000
SVAINB2 <- SVAINB 1,000 1,000 0,000
SVAPCS1 <- SVAPCS 1,000 1,000 0,000
SVAPMI1 <- SVAPMI 1,000 1,000 0,000
SVAPP1 <- SVAPP 0,933 0,934 0,008 113,296 0,000
SVAPP2 <- SVAPP 0,871 0,869 0,017 52,033 0,000
SVAPRC1 <- SVAPRC 1,000 1,000 0,000
SVAROU1 <- SVAROU 1,000 1,000 0,000
SVINS1 <- SVINS 0,940 0,940 0,009 106,455 0,000
SVINS2 <- SVINS 0,895 0,895 0,015 60,708 0,000
UA <- UA 1,000 1,000 0,000
UC <- UC 1,000 1,000 0,000
VA <- VA 1,000 1,000 0,000
VP <- VP 1,000 1,000 0,000
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Figure 143: Indicator reliability 2/2  

Indicator <- construct
Outer loadings

≥ 0,7

Sample Mean 

(M)

Standard 

Deviation

T Statistics 

(|O/STDEV|)
P Values

ACC1 <- ACC 0,564 0,561 0,072 7,787 0,000
ACC2 <- ACC 0,760 0,756 0,044 17,452 0,000
ACC3 <- ACC 0,504 0,499 0,073 6,907 0,000
ACC4 <- ACC 0,698 0,691 0,052 13,437 0,000
ACC5 <- ACC -0,138 -0,135 0,122 1,136 0,256
AGE <- AGE 1,000 1,000 0,000
BEMB1 <- BEMB 1,000 1,000 0,000
BFOC1 <- BFOC 0,682 0,680 0,036 19,187 0,000
BFOC3 <- BFOC 0,934 0,934 0,010 89,024 0,000
BFOD1 <- BFOD 1,000 1,000 0,000
BFOS1_r <- BFOS 0,778 0,778 0,035 22,486 0,000
BFOS2 <- BFOS 0,775 0,773 0,036 21,466 0,000
BI1 <- BI 0,973 0,973 0,003 368,801 0,000
BI2 <- BI 0,970 0,970 0,003 303,441 0,000
BLOC1 <- BLOC 0,751 0,751 0,027 28,288 0,000
BLOC2 <- BLOC 0,833 0,832 0,016 51,899 0,000
BLOC3 <- BLOC 0,835 0,836 0,015 56,895 0,000
BLOE1 <- BLOE 0,769 0,768 0,028 27,274 0,000
BLOE2 <- BLOE 0,929 0,929 0,009 101,873 0,000
BRP2P1 <- BRP2P 0,816 0,815 0,022 37,624 0,000
BRP2P2 <- BRP2P 0,916 0,916 0,010 87,471 0,000
BRP2P3 <- BRP2P 0,888 0,886 0,017 51,533 0,000
CHI <- CHI 1,000 1,000 0,000
CUBT <- CUBT 1,000 1,000 0,000
CUCOM <- CUCOM 1,000 1,000 0,000
ECC1 <- ECC 0,805 0,803 0,024 33,370 0,000
ECC2 <- ECC 0,832 0,829 0,025 33,146 0,000
ECC3 <- ECC 0,804 0,801 0,027 29,926 0,000
ECC4 <- ECC 0,803 0,801 0,026 31,442 0,000
ECC5 <- ECC 0,697 0,696 0,035 19,911 0,000
FBKCE <- FBKCE 1,000 1,000 0,000
GD <- GD 1,000 1,000 0,000
HE <- HE 1,000 1,000 0,000
HHS <- HHS 1,000 1,000 0,000
ICUKM <- ICUKM 1,000 1,000 0,000
IFCA <- IFCU 1,000 1,000 0,000
IFCS <- IFCS 1,000 1,000 0,000
IFPT <- IFPT 1,000 1,000 0,000
INC <- INC 1,000 1,000 0,000
INH <- INH 1,000 1,000 0,000
MECOM1 <- MECOM 0,952 0,952 0,005 207,764 0,000
MECOM2 <- MECOM 0,940 0,940 0,007 129,249 0,000
MEECO1 <- MEECO 0,945 0,945 0,006 170,495 0,000
MEECO2 <- MEECO 0,846 0,846 0,020 42,288 0,000
MEUTI1 <- MEUTI 0,808 0,807 0,019 43,157 0,000
MEUTI2 <- MEUTI 0,817 0,816 0,018 44,500 0,000
MEUTI3 <- MEUTI 0,732 0,732 0,020 36,880 0,000
MEUTI4 <- MEUTI 0,840 0,840 0,012 67,253 0,000
MIENJ1 <- MIENJ 1,000 1,000 0,000
MIENV1 <- MIENV 1,000 1,000 0,000
MILIF1 <- MILIF 1,000 1,000 0,000
MISOC1 <- MISOC 1,000 1,000 0,000
NHC <- NHC 1,000 1,000 0,000
PEOU1 <- PEOU 0,946 0,946 0,007 133,580 0,000
PEOU2 <- PEOU 0,931 0,931 0,010 94,685 0,000
PEOU3 <- PEOU 0,956 0,956 0,005 191,272 0,000
PEU1 <- PEU 0,936 0,936 0,005 180,912 0,000
PEU2 <- PEU 0,590 0,589 0,040 14,678 0,000
PEU3 <- PEU 0,943 0,944 0,005 184,456 0,000
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6.4.2.2 Average variance extracted 

 

Figure 144: Average variance extracted (AVE) 1/2 

Construct

Average 
varicance 

extracted (AVE)
≥ 0,5

Sample Mean 
(M)

Standard 
Deviation 
(STDEV)

T Statistics 
(|O/STDEV|) P Values

ACC 0,410 0,407 0,014 28,306 0,000
AGE 1,000 1,000 0,000
BEMB 1,000 1,000 0,000
BFOC 0,668 0,668 0,017 38,280 0,000
BFOD 1,000 1,000 0,000
BFOS 0,603 0,603 0,020 30,815 0,000
BI 0,944 0,944 0,006 170,768 0,000
BLOC 0,652 0,652 0,018 36,155 0,000
BLOE 0,728 0,727 0,018 40,031 0,000
BRP2P 0,764 0,763 0,016 48,158 0,000
CHI 1,000 1,000 0,000
CUBT 1,000 1,000 0,000
CUCOM 1,000 1,000 0,000
ECC 0,623 0,621 0,029 21,805 0,000
FBKCE 1,000 1,000 0,000
GD 1,000 1,000 0,000
HE 1,000 1,000 0,000
HHS 1,000 1,000 0,000
ICUKM 1,000 1,000 0,000
IFCS 1,000 1,000 0,000
IFCU 1,000 1,000 0,000
IFPT 1,000 1,000 0,000
INC 1,000 1,000 0,000
INH 1,000 1,000 0,000
MECOM 0,895 0,896 0,011 85,203 0,000
MEECO 0,805 0,805 0,016 49,899 0,000
MENJ 1,000 1,000 0,000
MEUTI 0,640 0,640 0,017 38,799 0,000
MIENJ 1,000 1,000 0,000
MIENV 1,000 1,000 0,000
MILIF 1,000 1,000 0,000
MISOC 1,000 1,000 0,000
MIUTI 0,642 0,642 0,017 38,406 0,000
NHC 1,000 1,000 0,000
PEOU 0,892 0,892 0,010 85,309 0,000
PEU 0,705 0,705 0,014 48,961 0,000
PNPA 0,742 0,741 0,016 46,878 0,000
PNPVQCO 1,000 1,000 0,000
PNPVQPO 1,000 1,000 0,000
PNPVQSE 1,000 1,000 0,000
PNPVQTR 1,000 1,000 0,000
PPGCV 0,784 0,781 0,018 44,324 0,000
PPPI 0,856 0,856 0,012 69,647 0,000
PPPVQAC 1,000 1,000 0,000
PPPVQBE 1,000 1,000 0,000
PPPVQSD 1,000 1,000 0,000
PPPVQST 1,000 1,000 0,000
PPPVQUN 1,000 1,000 0,000
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Figure 145: Average variance extracted (AVE) 2/2  

Construct
Average variance 
extracted (AVE)

≥ 0,5

Sample Mean 
(M)

Standard 
Deviation

T Statistics 
(|O/STDEV|) P Values

PPVQHE 1,000 1,000 0,000
PRIALT 1,000 1,000 0,000
PU 0,893 0,893 0,010 88,126 0,000
SFRO 1,000 1,000 0,000
SFRO 1,000 1,000 0,000
SIOVP 1,000 1,000 0,000
SN 1,000 1,000 0,000
STDTT 0,769 0,768 0,013 57,664 0,000
STP2P 0,938 0,938 0,008 122,732 0,000
STTOP 0,826 0,827 0,014 58,657 0,000
SVAAIR 1,000 1,000 0,000
SVAINB 1,000 1,000 0,000
SVAPCS 1,000 1,000 0,000
SVAPCS 1,000 1,000 0,000
SVAPMI 1,000 1,000 0,000
SVAPP 0,815 0,814 0,014 57,520 0,000
SVAPRC 1,000 1,000 0,000
SVAROU 1,000 1,000 0,000
SVINS 0,842 0,842 0,013 65,096 0,000
UA 1,000 1,000 0,000
UC 1,000 1,000 0,000
VA 1,000 1,000 0,000
VP 1,000 1,000 0,000
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6.4.2.3 Composite reliability 

 

Figure 146: Composite reliability 1/2 

Construct
Composite 

reliabilty 
≥ 0,6

Sample Mean 
(M)

Standard 
Deviation 
(STDEV)

T Statistics 
(|O/STDEV|) P Values

ACC 0,730 0,726 0,015 50,193 0,000
AGE 1,000 1,000 0,000
BEMB 1,000 1,000 0,000
BFOC 0,797 0,797 0,014 56,150 0,000
BFOD 1,000 1,000 0,000
BFOS 0,753 0,751 0,015 48,804 0,000
BI 0,971 0,971 0,003 331,657 0,000
BLOC 0,849 0,849 0,010 81,963 0,000
BLOE 0,841 0,840 0,013 65,841 0,000
BRP2P 0,906 0,906 0,008 120,453 0,000
CHI 1,000 1,000 0,000
CUBT 1,000 1,000 0,000
CUCOM 1,000 1,000 0,000
ECC 0,892 0,890 0,012 75,182 0,000
FBKCE 1,000 1,000 0,000
GD 1,000 1,000 0,000
HE 1,000 1,000 0,000
HHS 1,000 1,000 0,000
ICUKM 1,000 1,000 0,000
IFCS 1,000 1,000 0,000
IFCU 1,000 1,000 0,000
IFPT 1,000 1,000 0,000
INC 1,000 1,000 0,000
INH 1,000 1,000 0,000
MECOM 0,945 0,945 0,006 161,359 0,000
MEECO 0,891 0,891 0,010 88,584 0,000
MEUTI 0,877 0,876 0,008 112,653 0,000
MIENJ 1,000 1,000 0,000
MIENV 1,000 1,000 0,000
MILIF 1,000 1,000 0,000
MISOC 1,000 1,000 0,000
NHC 1,000 1,000 0,000
PEOU 0,961 0,962 0,004 242,727 0,000
PEU 0,873 0,872 0,009 97,726 0,000
PNPA 0,920 0,919 0,006 150,090 0,000
PNPVQCO 1,000 1,000 0,000
PNPVQPO 1,000 1,000 0,000
PNPVQSE 1,000 1,000 0,000
PNPVQTR 1,000 1,000 0,000
PPGCV 0,916 0,914 0,009 107,198 0,000
PPPI 0,922 0,922 0,007 128,880 0,000

PPPVQAC 1,000 1,000 0,000

PPPVQBE 1,000 1,000 0,000
PPPVQSD 1,000 1,000 0,000

PPPVQST 1,000 1,000 0,000

PPPVQUN 1,000 1,000 0,000

PPVQHE 1,000 1,000 0,000

PRIALT 1,000 1,000 0,000

PU 0,943 0,944 0,006 168,581 0,000
SFRO 1,000 1,000 0,000
SIOVP 1,000 1,000 0,000
SN 1,000 1,000 0,000
STDTT 0,909 0,909 0,006 145,534 0,000
STP2P 0,968 0,968 0,004 237,639 0,000
STTOP 0,935 0,935 0,006 154,949 0,000
SVAAIR 1,000 1,000 0,000
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Figure 147: Composite reliability 2/2  

Construct
Composite 

reliabilty 
≥ 0,6

Sample Mean 
(M)

Standard 
Deviation 
(STDEV)

T Statistics 
(|O/STDEV|) P Values

SVAAIR 1,000 1,000 0,000
SVAINB 1,000 1,000 0,000
SVAPCS 1,000 1,000 0,000
SVAPMI 1,000 1,000 0,000
SVAPP 0,898 0,897 0,009 103,417 0,000
SVAPRC 1,000 1,000 0,000
SVAROU 1,000 1,000 0,000
SVINS 0,914 0,914 0,008 119,274 0,000
UA 1,000 1,000 0,000
UC 1,000 1,000 0,000

VA 1,000 1,000 0,000

VP 1,000 1,000 0,000
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6.4.2.4 Cronbachs Alpha 

 

Figure 148: Cronbachs Alpha 1/2 

Indicator
Cronbachs 

Alpha
≥ 0,7

Sample Mean 
(M)

Standard 
Deviation

T Statistics 
(|O/STDEV|) P Values

ACC 0,518 0,517 0,028 18,734 0,000
AGE 1,000 1,000
BEMB 1,000 1,000
BFOC 0,545 0,544 0,031 17,710 0,000
BFOD 1,000 1,000
BFOS 0,342 0,340 0,054 6,316 0,000
BI 0,941 0,941 0,006 147,830 0,000
BLOC 0,734 0,734 0,021 34,941 0,000
BLOE 0,647 0,646 0,029 22,217 0,000
BRP2P 0,847 0,846 0,013 63,478 0,000
CHI 1,000 1,000
CUBT 1,000 1,000
CUCOM 1,000 1,000
ECC 0,848 0,846 0,019 45,596 0,000
FBKCE 1,000 1,000
GD 1,000 1,000
HE 1,000 1,000
HHS 1,000 1,000
ICUKM 1,000 1,000
IFCS 1,000 1,000
IFCU 1,000 1,000
IFPT 1,000 1,000
INC 1,000 1,000
INH 1,000 1,000
MECOM 0,883 0,884 0,013 67,998 0,000
MEECO 0,770 0,770 0,021 35,992 0,000
MEUTI 0,813 0,812 0,013 61,653 0,000
MIENJ 1,000 1,000
MIENV 1,000 1,000
MILIF 1,000 1,000
MISOC 1,000 1,000
NHC 1,000 1,000
PEOU 0,940 0,940 0,006 147,974 0,000
PEU 0,783 0,782 0,017 46,548 0,000
PNPA 0,884 0,884 0,009 103,001 0,000
PNPVQCO 1,000 1,000
PNPVQPO 1,000 1,000
PNPVQSE 1,000 1,000
PNPVQTR 1,000 1,000
PPGCV 0,868 0,867 0,011 82,319 0,000
PPPI 0,832 0,832 0,017 49,731 0,000
PPPVQAC 1,000 1,000
PPPVQBE 1,000 1,000
PPPVQSD 1,000 1,000
PPPVQST 1,000 1,000
PPPVQUN 1,000 1,000
PPVQHE 1,000 1,000
PRIALT 1,000 1,000
PU 0,880 0,881 0,013 70,194 0,000
SFRO 1,000 1,000
SIOVP 1,000 1,000
SN 1,000 1,000
Social norm 1,000 1,000
STDTT 0,850 0,850 0,011 76,406 0,000
STP2P 0,935 0,935 0,009 109,197 0,000
STTOP 0,895 0,895 0,010 87,388 0,000
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Figure 149: Cronbachs Alpha 2/2  

Indicator
Cronbachs 

Alpha
≥ 0,7

Sample Mean 
(M)

Standard 
Deviation

T Statistics 
(|O/STDEV|) P Values

SVAINB 1,000 1,000
SVAPCS 1,000 1,000
SVAPMI 1,000 1,000
SVAPP 0,778 0,777 0,020 39,099 0,000
SVAPRC 1,000 1,000
SVAROU 1,000 1,000
SVINS 0,816 0,816 0,017 47,101 0,000
UA 1,000 1,000
UC 1,000 1,000

VA 1,000 1,000

VP 1,000 1,000



369 

6.4.2.5 Heterotrait-monotrait ratio (HTMT) 

 

Figure 150: Heterotrait-monotrait ratio (HTMT) 1/10 

Construct 
relationship

HTMT ratio
≤ 0,9

Sample Mean 
(M)

Standard 
Deviation

T Statistics 
(|O/STDEV|) P Values

BFOC -> BEMB 0,429 0,432 0,043 9,966 0,000
BFOD -> BEMB 0,070 0,071 0,032 2,204 0,028
BFOD -> BFOC 0,612 0,611 0,040 15,425 0,000
BFOS -> BEMB 0,112 0,122 0,054 2,091 0,037
BFOS -> BFOC 0,759 0,767 0,095 7,996 0,000
BFOS -> BFOD 0,707 0,716 0,074 9,546 0,000
BI -> ACC 0,258 0,257 0,048 5,359 0,000
BI -> AGE 0,104 0,104 0,036 2,898 0,004
BI -> BEMB 0,063 0,066 0,032 1,963 0,050
BI -> BFOC 0,521 0,520 0,050 10,504 0,000
BI -> BFOD 0,376 0,375 0,036 10,369 0,000
BI -> BFOS 0,751 0,759 0,078 9,588 0,000
BLOC -> BEMB 0,262 0,263 0,038 6,805 0,000
BLOC -> BFOC 0,827 0,830 0,047 17,642 0,000
BLOC -> BFOD 0,599 0,599 0,037 16,271 0,000
BLOC -> BFOS 0,672 0,681 0,083 8,068 0,000
BLOC -> BI 0,581 0,581 0,038 15,381 0,000
BLOE -> BEMB 0,440 0,443 0,040 10,987 0,000
BLOE -> BFOC 0,791 0,796 0,051 15,514 0,000
BLOE -> BFOD 0,456 0,458 0,042 10,751 0,000
BLOE -> BFOS 0,425 0,455 0,075 5,668 0,000
BLOE -> BI 0,346 0,348 0,047 7,411 0,000
BLOE -> BLOC 0,729 0,732 0,041 17,825 0,000
BRP2P -> BEMB 0,233 0,235 0,037 6,369 0,000
BRP2P -> BFOC 0,743 0,744 0,043 17,126 0,000
BRP2P -> BFOD 0,622 0,622 0,030 20,941 0,000
BRP2P -> BFOS 0,707 0,716 0,075 9,451 0,000
BRP2P -> BI 0,396 0,397 0,039 10,232 0,000
BRP2P -> BLOC 0,653 0,655 0,035 18,601 0,000
BRP2P -> BLOE 0,695 0,696 0,040 17,384 0,000
CHI -> AGE 0,252 0,251 0,028 8,959 0,000
CHI -> BI 0,072 0,071 0,034 2,086 0,037
CUBT -> BI 0,198 0,199 0,040 5,010 0,000
CUCOM -> BI 0,004 0,031 0,022 0,175 0,861
CUCOM -> CUBT 0,199 0,199 0,029 6,864 0,000
ECC -> ACC 0,486 0,489 0,048 10,106 0,000
ECC -> BI 0,404 0,405 0,033 12,201 0,000
FBKCE -> BI 0,702 0,701 0,026 27,127 0,000
GD -> AGE 0,190 0,190 0,034 5,671 0,000
GD -> BI 0,065 0,066 0,033 1,931 0,054
GD -> CHI 0,002 0,027 0,021 0,102 0,919
HE -> AGE 0,152 0,151 0,035 4,344 0,000
HE -> BI 0,106 0,107 0,035 3,005 0,003
HE -> CHI 0,004 0,028 0,022 0,186 0,852
HE -> GD 0,037 0,042 0,028 1,335 0,182
HHS -> AGE 0,179 0,178 0,033 5,487 0,000
HHS -> BI 0,051 0,052 0,032 1,579 0,115
HHS -> CHI 0,450 0,449 0,029 15,401 0,000
HHS -> GD 0,000 0,027 0,020 0,016 0,987
HHS -> HE 0,004 0,027 0,020 0,219 0,826
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Figure 151: Heterotrait-monotrait ratio (HTMT) 2/10 

Construct 
relationship

HTMT ratio
≤ 0,9

Sample Mean 
(M)

Standard 
Deviation

T Statistics 
(|O/STDEV|) P Values

ICUKM -> BI 0,033 0,040 0,013 2,453 0,014
ICUKM -> CUBT 0,018 0,026 0,018 1,040 0,299
ICUKM -> CUCOM 0,034 0,052 0,027 1,269 0,205
IFCS -> BI 0,304 0,305 0,036 8,342 0,000
IFCS -> CUBT 0,322 0,322 0,052 6,191 0,000
IFCS -> CUCOM 0,019 0,029 0,022 0,857 0,392
IFCS -> ICUKM 0,014 0,017 0,007 1,923 0,055
IFCU -> BI 0,122 0,123 0,038 3,199 0,001
IFCU -> CUBT 0,056 0,059 0,033 1,717 0,086
IFCU -> CUCOM 0,524 0,526 0,027 19,725 0,000
IFCU -> ICUKM 0,026 0,043 0,037 0,700 0,484
IFCU -> IFCS 0,138 0,139 0,037 3,702 0,000
IFPT -> BI 0,148 0,149 0,037 3,968 0,000
IFPT -> CUBT 0,015 0,031 0,023 0,634 0,526
IFPT -> CUCOM 0,221 0,222 0,033 6,751 0,000
IFPT -> ICUKM 0,014 0,026 0,023 0,608 0,543
IFPT -> IFCS 0,183 0,185 0,040 4,616 0,000
IFPT -> IFCU 0,344 0,343 0,035 9,912 0,000
INC -> AGE 0,151 0,153 0,034 4,431 0,000
INC -> BI 0,019 0,034 0,023 0,813 0,416
INC -> CHI 0,024 0,034 0,025 0,981 0,327
INC -> GD 0,311 0,312 0,031 9,977 0,000
INC -> HE 0,209 0,208 0,041 5,087 0,000
INC -> HHS 0,007 0,030 0,022 0,290 0,772
INH -> AGE 0,027 0,035 0,026 1,050 0,294
INH -> BI 0,011 0,032 0,023 0,470 0,638
INH -> CHI 0,036 0,042 0,029 1,275 0,203
INH -> GD 0,022 0,034 0,025 0,887 0,375
INH -> HE 0,097 0,097 0,033 2,924 0,004
INH -> HHS 0,154 0,154 0,034 4,534 0,000
INH -> INC 0,101 0,102 0,034 2,992 0,003
MECOM -> BI 0,645 0,645 0,031 21,081 0,000
MEECO -> BI 0,496 0,497 0,031 15,892 0,000
MEECO -> MECOM 0,481 0,481 0,036 13,221 0,000
MEUTI -> BI 0,765 0,766 0,027 28,830 0,000
MEUTI -> MECOM 0,805 0,806 0,025 32,383 0,000
MEUTI -> MEECO 0,525 0,525 0,035 14,963 0,000
MIENJ -> BI 0,651 0,651 0,029 22,670 0,000
MIENJ -> MECOM 0,770 0,769 0,023 33,176 0,000
MIENJ -> MEECO 0,310 0,311 0,033 9,272 0,000
MIENJ -> MEUTI 0,808 0,810 0,024 33,568 0,000
MIENV -> BI 0,511 0,512 0,029 17,356 0,000
MIENV -> MECOM 0,696 0,695 0,025 27,846 0,000
MIENV -> MEECO 0,533 0,534 0,036 14,879 0,000
MIENV -> MEUTI 0,593 0,594 0,026 22,584 0,000
MIENV -> MIENJ 0,476 0,476 0,026 18,193 0,000
MILIF -> BI 0,629 0,629 0,028 22,750 0,000
MILIF -> MECOM 0,740 0,738 0,023 32,332 0,000
MILIF -> MEECO 0,359 0,359 0,033 10,883 0,000
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Figure 152: Heterotrait-monotrait ratio (HTMT) 3/10 

Construct relationship HTMT ratio
≤ 0,9

Sample Mean 
(M)

Standard 
Deviation

T Statistics 
(|O/STDEV|) P Values

MISOC -> MEUTI 0,695 0,695 0,025 27,556 0,000
MISOC -> MIENJ 0,617 0,617 0,026 23,566 0,000
MISOC -> MIENV 0,608 0,608 0,025 24,491 0,000
MISOC -> MILIF 0,644 0,643 0,026 24,367 0,000
NHC -> BI 0,009 0,033 0,024 0,360 0,719
NHC -> CUBT 0,115 0,115 0,038 3,036 0,002
NHC -> CUCOM 0,275 0,276 0,031 8,899 0,000
NHC -> ICUKM 0,019 0,026 0,011 1,769 0,077
NHC -> IFCS 0,032 0,037 0,025 1,273 0,203
NHC -> IFCU 0,223 0,223 0,029 7,790 0,000
NHC -> IFPT 0,203 0,204 0,032 6,252 0,000
PEOU -> ACC 0,329 0,329 0,045 7,239 0,000
PEOU -> AGE 0,044 0,049 0,013 3,246 0,001
PEOU -> BEMB 0,270 0,270 0,037 7,220 0,000
PEOU -> BFOC 0,359 0,360 0,049 7,301 0,000
PEOU -> BFOD 0,063 0,065 0,031 2,047 0,041
PEOU -> BFOS 0,184 0,189 0,059 3,098 0,002
PEOU -> BI 0,318 0,318 0,029 11,133 0,000
PEOU -> BLOC 0,245 0,245 0,042 5,868 0,000
PEOU -> BLOE 0,227 0,228 0,048 4,742 0,000
PEOU -> BRP2P 0,162 0,163 0,040 4,067 0,000
PEOU -> BRP2P 0,162 0,161 0,041 3,949 0,000
PEOU -> CHI 0,049 0,054 0,029 1,687 0,092
PEOU -> CUBT 0,014 0,035 0,020 0,679 0,497
PEOU -> CUCOM 0,019 0,039 0,022 0,869 0,385
PEOU -> ECC 0,046 0,062 0,017 2,660 0,008
PEOU -> FBKCE 0,283 0,283 0,031 9,143 0,000
PEOU -> GD 0,063 0,064 0,032 1,953 0,051
PEOU -> HE 0,130 0,132 0,034 3,848 0,000
PEOU -> HHS 0,035 0,044 0,028 1,231 0,219
PEOU -> ICUKM 0,021 0,035 0,019 1,121 0,263
PEOU -> IFCS 0,048 0,053 0,028 1,704 0,089
PEOU -> IFCU 0,020 0,038 0,023 0,860 0,390
PEOU -> IFPT 0,117 0,116 0,035 3,328 0,001
PEOU -> INC 0,131 0,131 0,038 3,441 0,001
PEOU -> INH 0,027 0,039 0,023 1,172 0,241
PEOU -> MECOM 0,259 0,258 0,034 7,540 0,000
PEOU -> MEECO 0,417 0,418 0,042 9,979 0,000
PEOU -> MEUTI 0,190 0,191 0,034 5,541 0,000
PEOU -> MIENJ 0,115 0,114 0,031 3,686 0,000
PEOU -> MIENV 0,384 0,384 0,033 11,694 0,000
PEOU -> MILIF 0,122 0,121 0,031 3,901 0,000
PEOU -> MISOC 0,219 0,218 0,034 6,548 0,000
PEOU -> NHC 0,055 0,060 0,033 1,668 0,096
PEU -> ACC 0,298 0,306 0,049 6,033 0,000
PEU -> AGE 0,108 0,112 0,030 3,599 0,000
PEU -> BEMB 0,042 0,053 0,031 1,338 0,181
PEU -> BFOC 0,425 0,433 0,050 8,545 0,000
PEU -> BFOD 0,325 0,323 0,040 8,206 0,000
PEU -> BFOS 0,630 0,641 0,077 8,123 0,000
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Figure 153: Heterotrait-monotrait ratio (HTMT) 4/10 

Construct relationship HTMT ratio
≤ 0,9

Sample Mean 
(M)

Standard 
Deviation

T Statistics 
(|O/STDEV|) P Values

PEU -> BI 0,927 0,928 0,015 63,585 0,000

PEU -> BLOC 0,558 0,557 0,041 13,575 0,000

PEU -> BLOE 0,337 0,347 0,045 7,566 0,000

PEU -> BRP2P 0,339 0,343 0,042 8,015 0,000

PEU -> BRP2P 0,339 0,341 0,040 8,431 0,000

PEU -> CHI 0,053 0,065 0,029 1,836 0,067

PEU -> CUBT 0,197 0,198 0,043 4,542 0,000

PEU -> CUCOM 0,024 0,045 0,025 0,970 0,332

PEU -> ECC 0,423 0,424 0,036 11,839 0,000

PEU -> FBKCE 0,662 0,662 0,029 22,848 0,000

PEU -> GD 0,077 0,081 0,035 2,190 0,029

PEU -> HE 0,157 0,158 0,041 3,862 0,000

PEU -> HHS 0,070 0,073 0,036 1,963 0,050

PEU -> ICUKM 0,059 0,064 0,020 2,962 0,003

PEU -> IFCS 0,293 0,295 0,042 7,040 0,000

PEU -> IFCU 0,133 0,137 0,038 3,508 0,000

PEU -> IFPT 0,196 0,194 0,040 4,905 0,000

PEU -> INC 0,027 0,048 0,024 1,131 0,258

PEU -> INH 0,035 0,050 0,023 1,519 0,129

PEU -> MECOM 0,746 0,746 0,029 26,158 0,000

PEU -> MEECO 0,560 0,562 0,037 15,219 0,000

PEU -> MEUTI 0,825 0,827 0,025 32,565 0,000

PEU -> MIENJ 0,702 0,702 0,026 26,581 0,000

PEU -> MIENV 0,600 0,601 0,029 20,395 0,000

PEU -> MILIF 0,689 0,688 0,025 27,355 0,000

PEU -> MISOC 0,655 0,654 0,028 23,180 0,000

PEU -> NHC 0,022 0,049 0,023 0,950 0,343

PEU -> PEOU 0,429 0,429 0,033 13,139 0,000

PNPA -> BI 0,218 0,219 0,038 5,672 0,000

PNPA -> BRP2P 0,319 0,317 0,042 7,590 0,000

PNPA -> PEOU 0,043 0,056 0,017 2,503 0,012

PNPA -> PEU 0,210 0,212 0,043 4,920 0,000

PNPVQCO -> BI 0,052 0,056 0,031 1,680 0,093

PNPVQCO -> BRP2P 0,118 0,119 0,039 3,023 0,003

PNPVQCO -> PEOU 0,020 0,036 0,019 1,045 0,296

PNPVQCO -> PEU 0,087 0,090 0,037 2,371 0,018

PNPVQCO -> PNPA 0,191 0,191 0,037 5,216 0,000

PNPVQPO -> BI 0,097 0,098 0,039 2,481 0,013

PNPVQPO -> BRP2P 0,078 0,082 0,033 2,346 0,019

PNPVQPO -> PEOU 0,061 0,063 0,034 1,785 0,075

PNPVQPO -> PEU 0,146 0,147 0,042 3,487 0,001

PNPVQPO -> PNPA 0,204 0,201 0,037 5,447 0,000

PNPVQPO -> PNPVQCO 0,311 0,310 0,034 9,134 0,000

PNPVQSE -> BI 0,102 0,103 0,039 2,650 0,008

PNPVQSE -> BRP2P 0,189 0,187 0,040 4,735 0,000

PNPVQSE -> PEOU 0,043 0,054 0,028 1,548 0,122

PNPVQSE -> PEU 0,076 0,085 0,035 2,170 0,030

PNPVQSE -> PNPA 0,237 0,235 0,038 6,163 0,000

PNPVQSE -> PNPVQCO 0,434 0,435 0,033 13,179 0,000

PNPVQSE -> PNPVQPO 0,277 0,276 0,035 7,958 0,000
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Figure 154: Heterotrait-monotrait ratio (HTMT) 5/10 

Construct relationship HTMT ratio
≤ 0,9

Sample Mean 
(M)

Standard 
Deviation

T Statistics 
(|O/STDEV|) P Values

PNPVQTR -> PNPVQSE 0,383 0,382 0,035 11,068 0,000
PPPVQST -> PPPI 0,374 0,374 0,036 10,334 0,000
PPPVQST -> PPPVQAC 0,387 0,385 0,033 11,840 0,000
PPPVQST -> PPPVQBE 0,227 0,226 0,034 6,578 0,000
PPPVQST -> PPPVQSD 0,356 0,356 0,033 10,695 0,000
PPPVQUN -> BI 0,083 0,083 0,036 2,263 0,024
PPPVQUN -> PEOU 0,155 0,155 0,040 3,843 0,000
PPPVQUN -> PEU 0,130 0,131 0,043 3,026 0,003
PPPVQUN -> PPGCV 0,611 0,612 0,031 19,419 0,000
PPPVQUN -> PPPI 0,140 0,140 0,039 3,592 0,000
PPPVQUN -> PPPVQAC 0,172 0,171 0,039 4,400 0,000
PPPVQUN -> PPPVQBE 0,669 0,667 0,026 25,993 0,000
PPPVQUN -> PPPVQSD 0,552 0,552 0,032 17,278 0,000
PPPVQUN -> PPPVQST 0,241 0,241 0,035 6,794 0,000
PPVQHE -> BI 0,079 0,079 0,036 2,170 0,030
PPVQHE -> PEOU 0,107 0,105 0,039 2,729 0,006
PPVQHE -> PEU 0,090 0,091 0,040 2,239 0,025
PPVQHE -> PPGCV 0,107 0,106 0,043 2,504 0,012
PPVQHE -> PPPI 0,270 0,271 0,039 6,893 0,000
PPVQHE -> PPPVQAC 0,343 0,343 0,033 10,267 0,000
PPVQHE -> PPPVQBE 0,395 0,394 0,038 10,367 0,000
PPVQHE -> PPPVQSD 0,454 0,452 0,034 13,221 0,000
PPVQHE -> PPPVQST 0,564 0,563 0,026 21,276 0,000
PPVQHE -> PPPVQUN 0,281 0,280 0,042 6,658 0,000
PRIALT -> BI 0,455 0,456 0,034 13,375 0,000
PRIALT -> PEOU 0,337 0,336 0,033 10,195 0,000
PRIALT -> PEU 0,455 0,455 0,037 12,139 0,000
PU -> ACC 0,329 0,329 0,053 6,269 0,000
PU -> AGE 0,089 0,088 0,035 2,504 0,012
PU -> BEMB 0,144 0,144 0,035 4,139 0,000
PU -> BFOC 0,540 0,539 0,046 11,830 0,000
PU -> BFOD 0,308 0,307 0,036 8,557 0,000
PU -> BFOS 0,510 0,516 0,076 6,739 0,000
PU -> BI 0,750 0,751 0,026 28,882 0,000
PU -> BLOC 0,583 0,582 0,038 15,532 0,000
PU -> BLOE 0,352 0,354 0,047 7,492 0,000
PU -> BRP2P 0,366 0,368 0,039 9,330 0,000
PU -> BRP2P 0,366 0,366 0,037 9,800 0,000
PU -> CHI 0,059 0,061 0,034 1,750 0,080
PU -> CUBT 0,161 0,163 0,038 4,252 0,000
PU -> CUCOM 0,071 0,072 0,036 2,000 0,046
PU -> ECC 0,298 0,299 0,031 9,514 0,000
PU -> FBKCE 0,590 0,591 0,032 18,634 0,000
PU -> GD 0,092 0,092 0,037 2,523 0,012
PU -> HE 0,117 0,118 0,039 3,039 0,002
PU -> HHS 0,020 0,037 0,021 0,971 0,332
PU -> ICUKM 0,034 0,042 0,015 2,313 0,021
PU -> IFCS 0,262 0,262 0,035 7,453 0,000
PU -> IFCU 0,192 0,192 0,040 4,832 0,000
PU -> IFPT 0,122 0,122 0,038 3,227 0,001
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Figure 155: Heterotrait-monotrait ratio (HTMT) 6/10 

Construct relationship HTMT ratio
≤ 0,9

Sample Mean 
(M)

Standard 
Deviation

T Statistics 
(|O/STDEV|) P Values

PU -> INC 0,056 0,059 0,033 1,698 0,090
PU -> INH 0,012 0,034 0,024 0,529 0,597
PU -> MECOM 0,493 0,495 0,036 13,793 0,000
PU -> MEECO 0,489 0,489 0,033 15,020 0,000
PU -> MEUTI 0,530 0,535 0,037 14,445 0,000
PU -> MIENJ 0,478 0,480 0,035 13,742 0,000
PU -> MIENV 0,440 0,442 0,032 13,821 0,000
PU -> MILIF 0,458 0,458 0,034 13,633 0,000
PU -> MISOC 0,461 0,462 0,032 14,246 0,000
PU -> NHC 0,017 0,036 0,024 0,706 0,481
PU -> PEOU 0,295 0,294 0,036 8,289 0,000
PU -> PEU 0,703 0,705 0,033 21,481 0,000
PU -> PNPA 0,165 0,167 0,039 4,202 0,000
PU -> PNPVQCO 0,037 0,046 0,028 1,283 0,200
PU -> PNPVQPO 0,058 0,062 0,034 1,685 0,092
PU -> PNPVQSE 0,106 0,107 0,038 2,770 0,006
PU -> PNPVQTR 0,022 0,039 0,026 0,843 0,400
PU -> PPGCV 0,141 0,142 0,038 3,763 0,000
PU -> PPPI 0,175 0,174 0,043 4,128 0,000
PU -> PPPVQAC 0,053 0,059 0,030 1,747 0,081
PU -> PPPVQBE 0,014 0,036 0,022 0,637 0,524
PU -> PPPVQSD 0,037 0,044 0,028 1,294 0,196
PU -> PPPVQST 0,175 0,175 0,038 4,616 0,000
PU -> PPPVQUN 0,071 0,071 0,036 1,939 0,053
PU -> PPVQHE 0,056 0,059 0,033 1,662 0,097
PU -> PRIALT 0,428 0,428 0,035 12,278 0,000
SFRO -> BI 0,529 0,530 0,033 15,982 0,000
SFRO -> PEOU 0,229 0,228 0,035 6,542 0,000
SFRO -> PEU 0,590 0,591 0,034 17,438 0,000
SFRO -> PRIALT 0,305 0,305 0,035 8,742 0,000
SFRO -> PU 0,432 0,433 0,035 12,227 0,000
SIOVP -> BI 0,463 0,464 0,031 15,039 0,000
SIOVP -> PEOU 0,232 0,231 0,037 6,332 0,000
SIOVP -> PEU 0,499 0,500 0,034 14,711 0,000
SIOVP -> PRIALT 0,292 0,292 0,036 8,128 0,000
SIOVP -> PU 0,339 0,340 0,036 9,401 0,000
SIOVP -> SFRO 0,532 0,532 0,030 18,031 0,000
SN -> ACC 0,224 0,226 0,046 4,893 0,000
SN -> BI 0,791 0,793 0,022 35,752 0,000
SN -> ECC 0,406 0,405 0,036 11,161 0,000
SN -> PEOU 0,231 0,231 0,029 7,983 0,000
SN -> PEU 0,770 0,771 0,023 32,895 0,000
SN -> PU 0,536 0,539 0,033 16,367 0,000
STDTT -> BI 0,296 0,296 0,038 7,733 0,000
STDTT -> PEOU 0,208 0,207 0,041 5,075 0,000
STDTT -> PEU 0,327 0,328 0,040 8,091 0,000
STDTT -> PU 0,188 0,188 0,042 4,456 0,000
STP2P -> AGE 0,071 0,072 0,033 2,150 0,032
STP2P -> BI 0,764 0,764 0,020 38,604 0,000
STP2P -> BRP2P 0,439 0,439 0,037 11,699 0,000
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Figure 156: Heterotrait-monotrait ratio (HTMT) 7/10 

Construct relationship HTMT ratio
≤ 0,9

Sample Mean 
(M)

Standard 
Deviation

T Statistics 
(|O/STDEV|) P Values

STP2P -> GD 0,072 0,073 0,033 2,170 0,030
STP2P -> HE 0,141 0,142 0,038 3,756 0,000
STP2P -> HHS 0,061 0,062 0,034 1,788 0,074
STP2P -> INC 0,059 0,060 0,033 1,797 0,073
STP2P -> INH 0,014 0,032 0,020 0,692 0,489
STP2P -> PEOU 0,407 0,408 0,030 13,347 0,000
STP2P -> PEU 0,857 0,857 0,020 41,960 0,000
STP2P -> PNPA 0,210 0,210 0,038 5,514 0,000
STP2P -> PNPVQCO 0,074 0,075 0,035 2,106 0,035
STP2P -> PNPVQPO 0,069 0,072 0,036 1,916 0,056
STP2P -> PNPVQSE 0,081 0,080 0,038 2,142 0,032
STP2P -> PNPVQTR 0,065 0,067 0,036 1,806 0,071
STP2P -> PPGCV 0,189 0,190 0,037 5,156 0,000
STP2P -> PPPI 0,259 0,258 0,040 6,490 0,000
STP2P -> PPPVQAC 0,143 0,143 0,037 3,899 0,000
STP2P -> PPPVQBE 0,014 0,034 0,023 0,600 0,548
STP2P -> PPPVQSD 0,049 0,053 0,031 1,557 0,120
STP2P -> PPPVQST 0,240 0,241 0,038 6,359 0,000
STP2P -> PPPVQUN 0,124 0,124 0,036 3,452 0,001
STP2P -> PPVQHE 0,097 0,097 0,036 2,723 0,007
STP2P -> PRIALT 0,491 0,491 0,035 14,068 0,000
STP2P -> PU 0,624 0,624 0,031 20,234 0,000
STP2P -> SFRO 0,505 0,506 0,032 15,850 0,000
STP2P -> SIOVP 0,462 0,464 0,031 14,905 0,000
STP2P -> STDTT 0,406 0,407 0,034 11,826 0,000
STTOP -> BI 0,190 0,189 0,043 4,424 0,000
STTOP -> PEOU 0,121 0,120 0,040 3,049 0,002
STTOP -> PEU 0,239 0,238 0,045 5,353 0,000
STTOP -> PU 0,085 0,086 0,035 2,392 0,017
STTOP -> STDTT 0,347 0,347 0,044 7,867 0,000
STTOP -> STP2P 0,293 0,292 0,038 7,705 0,000
SVAAIR -> BI 0,362 0,365 0,035 10,324 0,000
SVAAIR -> PEOU 0,142 0,143 0,038 3,771 0,000
SVAAIR -> PEU 0,392 0,395 0,039 10,029 0,000
SVAAIR -> PRIALT 0,168 0,169 0,037 4,595 0,000
SVAAIR -> PU 0,228 0,230 0,039 5,908 0,000
SVAAIR -> SFRO 0,355 0,356 0,036 9,961 0,000
SVAAIR -> SIOVP 0,405 0,406 0,031 12,869 0,000
SVAAIR -> STP2P 0,340 0,343 0,036 9,378 0,000
SVAINB -> BI 0,126 0,129 0,036 3,501 0,000
SVAINB -> PEOU 0,012 0,035 0,024 0,524 0,601
SVAINB -> PEU 0,119 0,122 0,039 3,051 0,002
SVAINB -> PRIALT 0,106 0,109 0,036 2,919 0,004
SVAINB -> PU 0,086 0,089 0,035 2,448 0,015
SVAINB -> SFRO 0,101 0,102 0,037 2,689 0,007
SVAINB -> SIOVP 0,191 0,192 0,037 5,190 0,000
SVAINB -> STP2P 0,113 0,114 0,038 2,965 0,003
SVAINB -> SVAAIR 0,114 0,114 0,037 3,033 0,002
SVAPCS -> BI 0,320 0,320 0,029 11,099 0,000
SVAPCS -> PEOU 0,294 0,293 0,041 7,119 0,000
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Figure 157: Heterotrait-monotrait ratio (HTMT) 8/10 

Construct relationship HTMT ratio
≤ 0,9

Sample Mean 
(M)

Standard 
Deviation

T Statistics 
(|O/STDEV|) P Values

SVAPCS -> PEU 0,384 0,385 0,033 11,562 0,000
SVAPCS -> PRIALT 0,191 0,191 0,037 5,171 0,000
SVAPCS -> PU 0,315 0,315 0,031 10,094 0,000
SVAPCS -> SFRO 0,279 0,279 0,032 8,583 0,000
SVAPCS -> SIOVP 0,406 0,407 0,031 13,207 0,000
SVAPCS -> STP2P 0,338 0,338 0,032 10,512 0,000
SVAPCS -> SVAAIR 0,429 0,430 0,028 15,300 0,000
SVAPCS -> SVAINB 0,115 0,116 0,041 2,835 0,005
SVAPMI -> BI 0,266 0,266 0,030 8,894 0,000
SVAPMI -> PEOU 0,306 0,304 0,042 7,264 0,000
SVAPMI -> PEU 0,326 0,327 0,035 9,189 0,000
SVAPMI -> PRIALT 0,183 0,183 0,035 5,204 0,000
SVAPMI -> PU 0,273 0,274 0,033 8,167 0,000
SVAPMI -> SFRO 0,271 0,271 0,032 8,424 0,000
SVAPMI -> SIOVP 0,392 0,393 0,032 12,334 0,000
SVAPMI -> STP2P 0,332 0,333 0,033 10,130 0,000
SVAPMI -> SVAAIR 0,403 0,405 0,029 14,154 0,000
SVAPMI -> SVAINB 0,127 0,128 0,040 3,172 0,002
SVAPMI -> SVAPCS 0,791 0,792 0,019 41,231 0,000
SVAPP -> BI 0,438 0,439 0,038 11,681 0,000
SVAPP -> PEOU 0,086 0,100 0,027 3,161 0,002
SVAPP -> PEU 0,484 0,484 0,040 12,184 0,000
SVAPP -> PRIALT 0,160 0,161 0,042 3,775 0,000
SVAPP -> PU 0,303 0,303 0,038 7,870 0,000
SVAPP -> SFRO 0,422 0,423 0,039 10,927 0,000
SVAPP -> SIOVP 0,475 0,476 0,035 13,595 0,000
SVAPP -> STP2P 0,378 0,378 0,040 9,523 0,000
SVAPP -> SVAAIR 0,552 0,555 0,035 15,716 0,000
SVAPP -> SVAINB 0,170 0,169 0,042 4,056 0,000
SVAPP -> SVAPCS 0,611 0,613 0,028 21,544 0,000
SVAPP -> SVAPMI 0,482 0,483 0,031 15,561 0,000
SVAPRC -> BI 0,251 0,252 0,033 7,620 0,000
SVAPRC -> PEOU 0,225 0,225 0,042 5,356 0,000
SVAPRC -> PEU 0,293 0,295 0,037 7,849 0,000
SVAPRC -> PRIALT 0,148 0,149 0,036 4,074 0,000
SVAPRC -> PU 0,224 0,225 0,036 6,266 0,000
SVAPRC -> SFRO 0,244 0,246 0,034 7,096 0,000
SVAPRC -> SIOVP 0,350 0,350 0,035 9,984 0,000
SVAPRC -> STP2P 0,276 0,277 0,036 7,629 0,000
SVAPRC -> SVAAIR 0,431 0,432 0,029 14,706 0,000
SVAPRC -> SVAINB 0,114 0,112 0,041 2,768 0,006
SVAPRC -> SVAPCS 0,705 0,705 0,025 28,071 0,000
SVAPRC -> SVAPMI 0,760 0,760 0,022 34,921 0,000
SVAPRC -> SVAPP 0,527 0,528 0,033 15,873 0,000
SVAROU -> BI 0,153 0,154 0,039 3,962 0,000
SVAROU -> PEOU 0,175 0,176 0,039 4,464 0,000
SVAROU -> PEU 0,235 0,238 0,042 5,536 0,000
SVAROU -> PRIALT 0,106 0,106 0,038 2,791 0,005
SVAROU -> PU 0,107 0,108 0,038 2,783 0,005
SVAROU -> SFRO 0,300 0,302 0,035 8,565 0,000
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Figure 158: Heterotrait-monotrait ratio (HTMT) 9/10 

Construct relationship HTMT ratio
≤ 0,9

Sample Mean 
(M)

Standard 
Deviation

T Statistics 
(|O/STDEV|) P Values

SVAROU -> SIOVP 0,284 0,284 0,036 7,886 0,000
SVAROU -> STP2P 0,224 0,225 0,040 5,660 0,000
SVAROU -> SVAAIR 0,420 0,420 0,033 12,654 0,000
SVAROU -> SVAINB 0,073 0,073 0,037 1,953 0,051
SVAROU -> SVAPCS 0,435 0,435 0,033 13,280 0,000
SVAROU -> SVAPMI 0,440 0,440 0,031 14,091 0,000
SVAROU -> SVAPP 0,460 0,460 0,037 12,589 0,000
SVAROU -> SVAPRC 0,415 0,416 0,034 12,195 0,000
SVINS -> BI 0,297 0,298 0,032 9,322 0,000
SVINS -> PEOU 0,321 0,320 0,045 7,064 0,000
SVINS -> PEU 0,372 0,374 0,037 10,050 0,000
SVINS -> PRIALT 0,194 0,195 0,038 5,072 0,000
SVINS -> PU 0,281 0,281 0,035 7,985 0,000
SVINS -> SFRO 0,311 0,312 0,035 8,839 0,000
SVINS -> SIOVP 0,468 0,468 0,032 14,639 0,000
SVINS -> STP2P 0,354 0,355 0,036 9,927 0,000
SVINS -> SVAAIR 0,506 0,507 0,028 18,166 0,000
SVINS -> SVAINB 0,152 0,152 0,045 3,399 0,001
SVINS -> SVAPCS 0,870 0,870 0,019 45,837 0,000
SVINS -> SVAPMI 0,996 0,996 0,007 134,798 0,000
SVINS -> SVAPP 0,581 0,583 0,032 17,889 0,000
SVINS -> SVAPRC 0,889 0,890 0,015 58,402 0,000
SVINS -> SVAROU 0,544 0,544 0,032 17,078 0,000
UA -> AGE 0,026 0,036 0,025 1,037 0,300
UA -> BI 0,010 0,031 0,023 0,441 0,659
UA -> CHI 0,017 0,032 0,024 0,711 0,477
UA -> GD 0,066 0,067 0,034 1,978 0,048
UA -> HE 0,116 0,115 0,033 3,457 0,001
UA -> HHS 0,162 0,163 0,036 4,499 0,000
UA -> INC 0,130 0,130 0,034 3,865 0,000
UA -> INH 0,746 0,746 0,014 54,218 0,000
UA -> PEOU 0,042 0,050 0,026 1,622 0,105
UA -> PEU 0,021 0,049 0,024 0,902 0,367
UA -> PU 0,009 0,033 0,023 0,386 0,700
UA -> STP2P 0,021 0,038 0,024 0,908 0,364
UC -> BI 0,042 0,047 0,029 1,427 0,154
UC -> CUBT 0,095 0,096 0,034 2,765 0,006
UC -> CUCOM 0,031 0,037 0,027 1,173 0,241
UC -> ICUKM 0,035 0,042 0,013 2,728 0,006
UC -> IFCS 0,035 0,043 0,029 1,215 0,225
UC -> IFCU 0,060 0,061 0,032 1,877 0,061
UC -> IFPT 0,010 0,029 0,022 0,452 0,652
UC -> NHC 0,031 0,039 0,028 1,089 0,276
UC -> PEOU 0,016 0,034 0,020 0,798 0,425
UC -> PEU 0,021 0,042 0,022 0,965 0,335
UC -> PU 0,061 0,067 0,032 1,913 0,056
VA -> BI 0,010 0,030 0,020 0,487 0,626
VA -> CUBT 0,128 0,128 0,029 4,371 0,000
VA -> CUCOM 0,058 0,060 0,034 1,735 0,083
VA -> ICUKM 0,038 0,034 0,023 1,606 0,109
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Figure 159: Heterotrait-monotrait ratio (HTMT) 10/10  

Construct relationship HTMT ratio
≤ 0,9

Sample Mean 
(M)

Standard 
Deviation

T Statistics 
(|O/STDEV|) P Values

VA -> IFCS 0,002 0,028 0,021 0,088 0,930
VA -> IFCU 0,067 0,067 0,034 1,982 0,048
VA -> IFPT 0,014 0,031 0,022 0,616 0,538
VA -> NHC 0,026 0,036 0,027 0,978 0,328
VA -> PEOU 0,014 0,032 0,020 0,686 0,493
VA -> PEU 0,024 0,043 0,023 1,039 0,299
VA -> PU 0,048 0,053 0,032 1,519 0,129
VA -> UC 0,468 0,468 0,029 15,999 0,000
VP -> BI 0,051 0,054 0,032 1,626 0,104
VP -> CUBT 0,126 0,128 0,035 3,574 0,000
VP -> CUCOM 0,055 0,057 0,033 1,683 0,093
VP -> ICUKM 0,034 0,040 0,014 2,407 0,016
VP -> IFCS 0,001 0,029 0,021 0,051 0,959
VP -> IFCU 0,022 0,032 0,024 0,931 0,352
VP -> IFPT 0,013 0,031 0,024 0,563 0,574
VP -> NHC 0,009 0,033 0,024 0,354 0,723
VP -> PEOU 0,065 0,068 0,034 1,941 0,053
VP -> PEU 0,025 0,045 0,020 1,221 0,222
VP -> PU 0,035 0,047 0,029 1,213 0,226
VP -> UC 0,578 0,578 0,022 25,915 0,000
VP -> VA 0,492 0,492 0,032 15,498 0,000
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6.4.2.6 Coefficient of determination R2 

 

Figure 160: Coefficient of determination R2 1/2 

Construct
R2 adjusted

≥ 0,25
Sample Mean 

(M)
Standard 
Deviation 

T Statistics 
(|O/STDEV|)

P Values

RQ 1.1 Technology Acceptance Model (Model I)

BI 0,695 0,696 0,020 34,234 0,000
PEU 0,128 0,130 0,019 6,683 0,000
PU 0,479 0,483 0,033 14,617 0,000
RQ 1.2. Subjective norm (Model II)

Behavioral intention 0,759 0,761 0,017 44,341 0,000
Perceived ease of use 0,052 0,053 0,012 4,151 0,000
Perceived usefullness 0,537 0,539 0,028 18,985 0,000
Planned usage 0,481 0,484 0,034 13,997 0,000
RQ 1.2 Collaborative Consumption (Model III)

BI 0,763 0,768 0,017 44,402 0,000
PEOU 0,106 0,110 0,020 5,331 0,000
PEU 0,565 0,570 0,027 21,331 0,000
PU 0,477 0,480 0,033 14,499 0,000
RQ 1.2 Mobility factors (Model V)

BI 0,696 0,697 0,020 35,074 0,000
PEOU 0,021 0,029 0,011 1,957 0,051
PEU 0,223 0,233 0,025 8,873 0,000
PU 0,477 0,478 0,033 14,288 0,000
RQ 1.2 Demographic factors (Model VI)

BI 0,696 0,697 0,020 35,602 0,000
PEOU 0,033 0,041 0,013 2,587 0,010
PEU 0,139 0,144 0,020 6,966 0,000
PU 0,479 0,480 0,034 14,177 0,000
STP2P 0,027 0,031 0,012 2,301 0,022
RQ 1.2 Personality factors - expected negative impact (Model IX)

BI 0,695 0,694 0,021 33,879 0,000
BRP2P 0,085 0,086 0,020 4,308 0,000
PEU 0,199 0,206 0,026 7,705 0,000
PU 0,477 0,478 0,033 14,388 0,000
STP2P 0,039 0,041 0,013 2,913 0,004
RQ 1.2 Personality factors - expected positive impact (Model X)

BI 0,695 0,695 0,021 32,775 0,000
PEU 0,222 0,232 0,025 8,742 0,000
PU 0,477 0,481 0,033 14,386 0,000
STP2P 0,052 0,054 0,016 3,259 0,001
RQ 1.3 Motivational factors (Model XI)

BI 0,696 0,697 0,020 33,963 0,000
PEU 0,613 0,618 0,021 28,619 0,000
PU 0,497 0,505 0,031 15,933 0,000
RQ 2.1 Barriers (Model XII)

BFOS 0,147 0,149 0,025 5,779 0,000
BI 0,698 0,699 0,020 34,441 0,000
BRP2P 0,492 0,497 0,029 16,681 0,000
PEOU 0,051 0,056 0,016 3,244 0,001
PEU 0,346 0,350 0,028 12,189 0,000
PU 0,480 0,483 0,032 15,019 0,000
RQ 2.2 Trust (Model XIII)

BI 0,713 0,713 0,019 36,937 0,000
PEOU 0,148 0,149 0,022 6,596 0,000
PEU 0,580 0,580 0,026 22,227 0,000
PU 0,479 0,482 0,033 14,495 0,000
STP2P 0,160 0,163 0,025 6,479 0,000
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Figure 161: Coefficient of determination R2 2/2  

Construct R2 adjusted
≥ 0,25

Sample Mean 
(M)

Standard 
Deviation 

T Statistics 
(|O/STDEV|) P Values

RQ 2.2 Success factors (Model XIV)
BI 0,695 0,695 0,021 33,902 0,000
PEOU 0,160 0,163 0,027 5,924 0,000
PEU 0,443 0,449 0,028 16,012 0,000
PU 0,476 0,478 0,033 14,263 0,000
STP2P 0,389 0,396 0,032 12,071 0,000
3.1 Keyless car exchange
BI 0,743 0,745 0,018 41,977 0,000
PEOU 0,075 0,076 0,016 4,527 0,000
PEU 0,413 0,414 0,030 13,545 0,000
PU 0,488 0,494 0,033 14,693 0,000
Explorative total model (model XVI)
BFOD 0,120 0,121 0,024 4,992 0,000
BI 0,758 0,757 0,019 40,763 0,000
BRP2P 0,462 0,466 0,029 15,872 0,000
PEOU 0,218 0,224 0,027 7,955 0,000
PEU 0,710 0,713 0,020 36,255 0,000
PU 0,486 0,487 0,030 16,437 0,000
STP2P 0,445 0,450 0,026 17,023 0,000



381 

6.4.2.7 Cross-validated redundancy Q2 

 

Figure 162: Cross-validated redundancy Q2 1/2 

Construct SSO SSE Q2 (=1-SSE/SSO)
> 0

RQ 1.1 Technology Acceptance Model (Model I)

BI 1.612,000 557,486 0,654
PEOU 2.418,000 2.418,000
PEU 2.418,000 2.194,657 0,092
PU 1.612,000 928,146 0,424
RQ 1.2. Subjective norm (Model II)

BI 1.612,000 458,059 0,716
PEOU 2.418,000 2.312,215 0,044
PEU 2.418,000 1.509,414 0,376
PU 1.612,000 927,334 0,425
RQ 1.2 Collaborative Consumption (Model III)

BI 1.612,000 458,290 0,716
PEOU 2.418,000 2.196,574 0,092
PEU 2.418,000 1.466,091 0,394
PU 1.612,000 932,160 0,422
RQ 1.2 Mobility factors (Model V)

BI 1.612,000 556,834 0,655
PEOU 2.418,000 2.386,715 0,013
PEU 2.418,000 2.055,584 0,150
PU 1.612,000 931,256 0,422
RQ 1.2 Demographic factors (Model VI)

BI 1.612,000 556,492 0,655
PEOU 2.418,000 2.360,826 0,024
PEU 2.418,000 2.185,867 0,096
PU 1.612,000 928,072 0,424
STP2P 1.612,000 1.575,968 0,022
RQ 1.2 Personality factors - expected negative impact (Model IX)

BI 1.612,000 558,538 0,654
BRP2P 2.418,000 2.268,995 0,062
PEU 2.418,000 2.080,529 0,140
PU 1.612,000 931,400 0,422
STP2P 1.612,000 1.555,322 0,035
RQ 1.2 Personality factors - expected positive impact (Model X)

BI 1.612,000 557,792 0,654
PEU 2.418,000 2.051,127 0,152
PU 1.612,000 931,330 0,422
STP2P 1.612,000 1.533,665 0,049
RQ 1.3 Motivational factors (Model XI)

BI 1.612,000 556,927 0,655
PEU 2.418,000 1.389,358 0,425
PU 1.612,000 915,997 0,432
RQ 2.1 Barriers (Model XII)

BFOS 1.612,000 1.472,208 0,087
BI 1.612,000 553,594 0,657
BRP2P 2.418,000 1.521,561 0,371
PEOU 2.418,000 2.313,855 0,043
PEU 2.418,000 1.848,558 0,236
PU 1.612,000 927,811 0,424
RQ 2.2 Trust (Model XIII)

BI 1.612,000 530,875 0,671
PEOU 2.418,000 2.105,968 0,129
PEU 2.418,000 1.442,300 0,404
PU 1.612,000 928,073 0,424
STP2P 1.612,000 1.374,189 0,148
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Figure 163: Cross-validated redundancy Q2 2/2  

Construct SSO SSE
Q2 (=1-SSE/SSO)

> 0

RQ 2.2 Success factors (Model XIV)

BI 1.612,000 556,428 0,655
PEOU 2.418,000 2.074,280 0,142
PEU 2.418,000 1.669,262 0,310
PU 1.612,000 931,188 0,422
STP2P 1.612,000 1.024,753 0,364

RQ 3.1. Keyless car exchange (Model XV)

BI 1.612,000 484,306 0,700
PEOU 2.418,000 2.260,063 0,065
PEU 2.418,000 1.721,087 0,288
PU 1.612,000 912,692 0,434

Explorative total model (model XVI)

ACC 3.224,000 3.224,000
BFOD 806,000 710,720 0,118
BI 1.612,000 459,372 0,715
BLOC 2.418,000 2.418,000
BLOE 1.612,000 1.612,000
BRP2P 2.418,000 1.570,461 0,351
FBKCE 806,000 806,000
MEECO 1.612,000 1.612,000
MEUTI 3.224,000 3.224,000
PEOU 2.418,000 1.950,863 0,193
PEU 2.418,000 1.220,317 0,495
PNPA 3.224,000 3.224,000
PRIALT 806,000 806,000
PU 1.612,000 917,727 0,431
SFRO 806,000 806,000
SN 806,000 806,000
STDTT 2.418,000 2.418,000
STP2P 1.612,000 937,575 0,418
STTOP 2.418,000 2.418,000
SVAPCS 806,000 806,000
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6.4.2.8 Effect size f2 

 

Figure 164: Effect size f2 1/3 

Construct f2

> 0
Sample Mean 

(M)
Standard 
Deviation

T Statistics 
(|O/STDEV|)

P Values

RQ 1.1 Technology Acceptance Model (Model I)
BI -> PU 0,176 0,178 0,038 4,645 0,000
PEOU -> BI 0,000 0,001 0,001 0,037 0,970
PEOU -> PEU 0,147 0,150 0,026 5,758 0,000
PEOU -> PU 0,004 0,006 0,005 0,895 0,371
PEU -> BI 1,982 1,998 0,201 9,873 0,000
PEU -> PU 0,012 0,014 0,009 1,302 0,193
RQ 1.2. Subjective Norm (Model II)
BI -> PU 0,162 0,163 0,036 4,481 0,000
PEOU -> BI 0,001 0,002 0,002 0,365 0,715
PEOU -> PEU 0,090 0,092 0,020 4,418 0,000
PEU -> BI 0,641 0,648 0,096 6,698 0,000
PEU > PU 0,014 0,017 0,010 1,521 0,129
SN -> BI 0,268 0,275 0,065 4,153 0,000
SN-> PEOU 0,054 0,056 0,014 3,917 0,000
SN -> PEU 0,881 0,891 0,111 7,974 0,000
RQ 1.2 Collaborative Consumption (Model III)
ACC -> PEOU 0,056 0,058 0,016 3,433 0,001
ACC -> PEU 0,000 0,001 0,002 0,019 0,985
ECC -> PEOU 0,013 0,014 0,007 1,934 0,053
ECC -> PEU 0,047 0,048 0,018 2,555 0,011
RQ 1.2 Mobility factors (Model V)
CUBT -> PEU 0,017 0,019 0,010 1,738 0,082
CUCOM -> PEOU 0,001 0,002 0,003 0,256 0,798
CUCOM -> PEU 0,000 0,001 0,002 0,000 1,000
ICUKM -> PEOU 0,000 0,001 0,002 0,141 0,888
ICUKM -> PEU 0,000 0,001 0,001 0,506 0,613
IFCS -> PEOU 0,001 0,002 0,003 0,355 0,722
IFCS -> PEU 0,038 0,040 0,015 2,501 0,013
IFCU -> PEOU 0,000 0,001 0,002 0,004 0,997
IFCU -> PEU 0,004 0,006 0,005 0,834 0,405
IFPT -> PEOU 0,014 0,015 0,008 1,710 0,088
IFPT -> PEU 0,007 0,008 0,007 1,045 0,296
NHC -> PEOU 0,005 0,007 0,006 0,859 0,390
NHC -> PEU 0,000 0,002 0,002 0,120 0,904
VA -> PEU 0,002 0,003 0,003 0,559 0,577
VP -> PEU 0,002 0,003 0,004 0,463 0,643
RQ 1.2 Demographic factors (Model VI)
AGE -> PEOU 0,000 0,001 0,002 0,014 0,989
AGE -> PEU 0,006 0,007 0,006 1,012 0,312
AGE -> STP2P 0,004 0,005 0,005 0,910 0,363
HE -> PEOU 0,012 0,013 0,008 1,527 0,127
HE -> STP2P 0,015 0,017 0,010 1,589 0,112
INC -> PEOU 0,012 0,014 0,009 1,361 0,174
INC -> PEU 0,000 0,002 0,002 0,184 0,854

RQ 1.2 Personality factors - expected negative impact (Model IX)

PNPA -> BRP2P 0,093 0,095 0,024 3,906 0,000
PNPA -> PEU 0,053 0,056 0,018 2,918 0,004
PNPA -> STP2P 0,041 0,043 0,015 2,768 0,006
PNPVQCO -> PEU 0,006 0,007 0,006 1,062 0,289
PNPVQPO -> PEU 0,020 0,021 0,011 1,809 0,071
PNPVQSE -> PEU 0,012 0,013 0,008 1,512 0,131
PNPVQTR -> PEU 0,004 0,005 0,005 0,737 0,461
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Figure 165: Effect size f2 2/3 

Construct f2

> 0
Sample Mean 

(M)
Standard 
Deviation

T Statistics 
(|O/STDEV|)

P Values

RQ 1.2 Personality factors - expected positive impact (Model X)

PPGCV -> PEU 0,007 0,009 0,006 1,184 0,237
PPPI -> PEU 0,015 0,016 0,009 1,637 0,102
PPPI -> STP2P 0,055 0,057 0,018 3,057 0,002
PPPVQAC -> PEU 0,008 0,009 0,007 1,151 0,250
PPPVQBE -> PEU 0,014 0,015 0,009 1,474 0,141
PPPVQSD -> PEU 0,007 0,009 0,007 1,120 0,263
PPPVQST -> PEU 0,028 0,030 0,013 2,156 0,031
PPPVQUN -> PEU 0,006 0,007 0,006 1,006 0,314
PPVQHE -> PEU 0,003 0,004 0,004 0,621 0,535

RQ 1.3 Motivational factors (Model XI)

MECOM -> PEU 0,001 0,003 0,004 0,314 0,753
MECOM -> PU 0,001 0,002 0,003 0,213 0,832
MEECO -> PEU 0,025 0,027 0,012 2,095 0,036
MEECO -> PU 0,024 0,025 0,013 1,811 0,070
MEUTI -> PEU 0,049 0,053 0,019 2,575 0,010
MEUTI -> PU 0,006 0,007 0,006 1,050 0,294
MIENJ -> PEU 0,037 0,040 0,019 1,929 0,054
MIENJ -> PU 0,002 0,004 0,005 0,369 0,713
MIENV -> PEU 0,001 0,003 0,003 0,283 0,777
MIENV -> PU 0,002 0,003 0,003 0,476 0,635
MILIF -> PEU 0,018 0,019 0,011 1,632 0,103
MILIF -> PU 0,000 0,001 0,002 0,034 0,973
MISOC -> PEU 0,011 0,012 0,009 1,222 0,222
MISOC -> PU 0,001 0,003 0,003 0,494 0,621
RQ 2.1 Barriers (Model XII)

BEMB -> PEU 0,024 0,026 0,012 2,019 0,044
BFOC -> BFOS 0,172 0,176 0,035 4,876 0,000
BFOC -> BRP2P 0,026 0,027 0,013 1,953 0,051
BFOD -> BRP2P 0,113 0,115 0,031 3,595 0,000
BFOD -> PEOU 0,007 0,008 0,007 1,004 0,315
BFOS -> BRP2P 0,018 0,020 0,011 1,673 0,095
BFOS -> PEU 0,065 0,067 0,020 3,307 0,001
BLOC -> BRP2P 0,013 0,015 0,010 1,316 0,188
BLOC -> PEOU 0,032 0,034 0,013 2,509 0,012
BLOC -> PEU 0,077 0,079 0,022 3,543 0,000
BLOE -> BRP2P 0,087 0,089 0,026 3,398 0,001
BLOE -> PEU 0,005 0,007 0,006 0,903 0,367
BRP2P -> PEOU 0,005 0,007 0,006 0,864 0,388
BRP2P -> PEU 0,000 0,001 0,002 0,075 0,940



385 

 

Figure 166: Effect size f2 3/3 

 

Construct f2

> 0
Sample Mean 

(M)
Standard 
Deviation

T Statistics 
(|O/STDEV|) P Values

RQ 2.2 Trust (Model XIII)

STDTT -> STP2P 0,104 0,107 0,025 4,191 0,000

STP2P -> BI 0,059 0,061 0,021 2,874 0,004

STP2P -> PEOU 0,173 0,175 0,031 5,583 0,000

STP2P -> PEU 1,074 1,080 0,125 8,622 0,000

STTOP -> STP2P 0,032 0,033 0,013 2,394 0,017

STDTT -> STP2P 0,104 0,107 0,025 4,191 0,000

STP2P -> BI 0,059 0,061 0,021 2,874 0,004

STP2P -> PEOU 0,173 0,175 0,031 5,583 0,000

STP2P -> PEU 1,074 1,080 0,125 8,622 0,000

STTOP -> STP2P 0,032 0,033 0,013 2,394 0,017

BRP2P -> STP2P 0,161 0,165 0,034 4,714 0,000

RQ 2.2 Success factors (Model XIV)

PRIALT -> PEOU 0,096 0,097 0,024 4,087 0,000

PRIALT -> PEU 0,063 0,065 0,020 3,157 0,002

PRIALT -> STP2P 0,153 0,156 0,037 4,087 0,000

SFRO -> PEU 0,099 0,101 0,029 3,416 0,001

SFRO -> STP2P 0,082 0,085 0,026 3,201 0,001

SIOVP -> PEU 0,012 0,013 0,009 1,299 0,194

SIOVP -> STP2P 0,026 0,028 0,013 2,070 0,039

SVAAIR -> PEU 0,006 0,008 0,007 0,889 0,374
SVAINB -> PEOU 0,006 0,007 0,006 0,930 0,353
SVAPCS -> PEOU 0,064 0,066 0,023 2,772 0,006
SVAPCS -> PEU 0,003 0,004 0,004 0,654 0,513
SVAPMI -> PEU 0,003 0,004 0,004 0,754 0,451
SVAPP -> PEU 0,029 0,030 0,013 2,269 0,024
SVAPRC -> STP2P 0,000 0,002 0,002 0,105 0,917
SVAROU -> STP2P 0,000 0,002 0,002 0,000 1,000
SVINS -> STP2P 0,005 0,006 0,006 0,856 0,392
RQ 3.1. Keyless car exchange (Model XV)
FBKCE -> BI 0,181 0,182 0,040 4,539 0,000
FBKCE -> PEOU 0,082 0,084 0,019 4,223 0,000
FBKCE -> PEU 0,489 0,495 0,073 6,710 0,000
FBKCE -> PU 0,022 0,024 0,013 1,698 0,090
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Figure 167: Effect size f2 (Multigroup analysis)   

1.2 Collaborative Consumption – moderating 
effects

Experience 
collaborative 

consumtion (ECC)

Total Effects 
ECC_high -> 

ECC_low
p-Value

BI -> PU 0,083 0,744
PEOU -> PEU 0,155 0,005
SN -> PEU 0,054 0,821
SN -> BI 0,025 0,663
PEU -> BI 0,108 0,937

1.2 Demographic factors – moderating effects

Gender (GD) Total Effects  
MA -> FE p-Value

BI -> PU 0,078 0,773
PEOU -> PEU 0,027 0,277
SN -> PEU 0,033 0,770
SN -> BI 0,047 0,857
PEU -> BI 0,037 0,300

Age (AGE)
Total Effects  
AGE_high -> 

AGE_low
p-Value

BI -> PU 0,132 0,893
PEOU -> PEU 0,001 0,510
SN -> PEU 0,035 0,782
SN -> BI 0,058 0,916
PEU -> BI 0,123 0,033
Demographic factors – explorative moderating 
effects

Children (CHI)
Total Effects  
CHI_yes -> 

CHI_no
p-Value

BI -> PU 0,174 0,065
PEOU -> BI 0,004 0,466
PEOU -> PEU 0,038 0,279
PEOU -> PU 0,120 0,937
PEU -> BI 0,004 0,527
PEU -> PU 0,032 0,678

Higher education 
(HE)

Total Effects  
HE_high -> 

HE_low
p-Value

BI -> PU 0,111 0,874
PEOU -> BI 0,093 0,947
PEOU -> PEU 0,125 0,978
PEOU -> PU 0,123 0,963
PEU -> BI 0,053 0,962
PEU -> PU 0,045 0,777

Urban area (UA) Total Effects  
UA_yes -> UA_no p-Value

BI -> PU 0,101 0,789
PEOU -> BI 0,066 0,822
PEOU -> PEU 0,052 0,749
PEOU -> PU 0,034 0,680
PEU -> BI 0,050 0,166
PEU -> PU 0,085 0,191

Inhabitants (INH)
Total Effects  
INH_high -> 

INH_low
p-Value

BI -> PU 0,007 0,532
PEOU -> BI 0,041 0,225
PEOU -> PEU 0,010 0,429
PEOU -> PU 0,007 0,539
PEU -> BI 0,028 0,831
PEU -> PU 0,038 0,252

Household size 
(HHS)

Total Effects  
HHS_high -> 

HHS_low
p-Value

BI -> PU 0,093 0,823
PEOU -> BI 0,025 0,318
PEOU -> PEU 0,068 0,112
PEOU -> PU 0,026 0,649
PEU -> BI 0,036 0,873
PEU -> PU 0,055 0,806

Income (INC)
Total Effects  
INC_high -> 

INC_low
p-Value

BI -> PU 0,068 0,767
PEOU -> BI 0,090 0,946
PEOU -> PEU 0,097 0,956
PEOU -> PU 0,061 0,809
PEU -> BI 0,038 0,885
PEU -> PU 0,057 0,160

Mobility factors – explorative moderating effects

Used car (UC) Total Effects  
UC_no -> UC_yes p-Value

BI -> PU 0,035 0,640
PEOU -> BI 0,026 0,684
PEOU -> PEU 0,045 0,789
PEOU -> PU 0,065 0,846
PEU -> BI 0,026 0,811
PEU -> PU 0,030 0,297
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6.4.2.9 Explorative multigroup analysis 

 

Figure 168: Explorative multigroup analysis  

Children (CHI) Path Coefficients  
CHI_yes

Path Coefficients  
CHI_now

t-Values 
CHI_yes t-Values CHI_no

P-value 
PLS MGA

≤ o,o5 / ≥ 0,95

Criter-
ion

BI -> PU 0,654 0,480 7,613 7,078 0,065 x
PEOU -> BI -0,012 0,014 0,337 0,563 0,720 x
PEOU -> PEU 0,389 0,351 7,019 9,489 0,279 x
PEOU -> PU -0,039 0,078 0,654 2,931 0,968 ü
PEU -> BI 0,818 0,822 25,657 40,847 0,527 x
PEU -> PU 0,057 0,229 0,588 3,313 0,918 x

Higher eductaion 
(HE)

Path Coefficients  
HE_high

Path Coefficients  
HE_low

t-Values 
HE_high t-Values HE_low

P-value 
PLS MGA

≤ o,o5 / ≥ 0,95

Criter-
ion

BI -> PU 0,486 0,597 6,371 9,868 0,874 x
PEOU -> BI 0,022 -0,004 0,680 0,202 0,253 x
PEOU -> PEU 0,262 0,387 4,891 11,970 0,978 x
PEOU -> PU 0,013 0,061 0,277 1,900 0,795 x
PEU -> BI 0,798 0,851 31,960 47,595 0,962 ü
PEU -> PU 0,181 0,106 2,262 1,606 0,234 x

Urban area (UA) Path Coefficients  
UA_yes

Path Coefficients  
UA_no t-Values UA_yes t-Values UA_no

P-value 
PLS MGA

≤ o,o5 / ≥ 0,95

Criter-
ion

BI -> PU 0,529 0,631 9,982 5,579 0,789 x
PEOU -> BI -0,001 0,042 0,044 0,861 0,795 x
PEOU -> PEU 0,351 0,403 11,800 5,472 0,749 x
PEOU -> PU 0,050 0,059 1,691 1,222 0,559 x
PEU -> BI 0,839 0,789 55,785 15,899 0,166 x
PEU -> PU 0,170 0,031 3,068 0,220 0,182 x

Inhabitants (INH) Path Coefficients  
INH_high

Path Coefficients  
INH_low

t-Values 
INH_high

t-Values 
INH_low

P-value 
PLS MGA

≤ o,o5 / ≥ 0,95

Criter-
ion

BI -> PU 0,546 0,553 8,024 8,441 0,532 x
PEOU -> BI 0,026 -0,016 0,906 0,734 0,122 x
PEOU -> PEU 0,363 0,353 8,732 9,333 0,429 x
PEOU -> PU 0,024 0,074 0,565 2,157 0,822 x
PEU -> BI 0,817 0,846 34,057 48,125 0,831 x
PEU -> PU 0,178 0,118 2,492 1,629 0,283 x

Household size 
(HHS)

Path Coefficients  
HHS_high

Path Coefficients  
HHS_low

t-Values 
HHS_high

t-Values 
HHS_low

P-value 
PLS MGA

≤ o,o5 / ≥ 0,95

Criter-
ion

BI -> PU 0,493 0,586 5,901 10,471 0,823 x
PEOU -> BI -0,006 0,012 0,188 0,587 0,688 x
PEOU -> PEU 0,403 0,335 9,315 9,775 0,112 x
PEOU -> PU 0,028 0,065 0,604 1,995 0,737 x
PEU -> BI 0,811 0,847 30,656 49,324 0,873 x
PEU -> PU 0,169 0,128 1,852 2,093 0,351 x

Income (INC) Path Coefficients  
INC_high

Path Coefficients  
INC_low

t-Values 
INC_high

t-Values 
INC_low

P-value 
PLS MGA

≤ o,o5 / ≥ 0,95

Criter-
ion

BI -> PU 0,512 0,580 7,330 9,461 0,767 x
PEOU -> BI 0,006 0,003 0,180 0,125 0,473 x
PEOU -> PEU 0,296 0,393 6,350 11,424 0,956 ü
PEOU -> PU 0,036 0,059 0,736 1,880 0,655 x
PEU -> BI 0,808 0,846 31,074 45,745 0,885 x
PEU -> PU 0,225 0,091 2,989 1,380 0,090 x

Used car (UC) Path Coefficients  
UC_no

Path Coefficients  
UC_yes t-Values UC_no t-Values UC_yes

P-value 
PLS MGA

≤ o,o5 / ≥ 0,95

Criter-
ion

BI -> PU 0,530 0,565 8,323 7,880 0,640 x
PEOU -> BI 0,014 -0,007 0,533 0,299 0,273 x
PEOU -> PEU 0,336 0,381 8,043 10,162 0,789 x
PEOU -> PU 0,022 0,082 0,600 2,067 0,866 x
PEU -> BI 0,821 0,846 37,837 43,991 0,811 x
PEU -> PU 0,182 0,109 2,662 1,407 0,239 x
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Figure 169: Statistical factors for multi group analysis constructs  

AGE GD HE INC UA INH HHS CHI

N
Valid 806 806 806 806 806 806 806 656

Missing 0 0 0 0 0 0 0 150

Mean 27,44 1,52 2,45 3,83 1,66 3,846 2,48 1,68

Median 28,00 2,00 2,00 4,00 2,00 3,000 2,00 2,00

Std. Deviation 13,265 0,500 0,860 1,436 0,722 2,7999 1,152 0,466

Variance 175,949 0,250 0,740 2,062 0,521 7,840 1,328 0,217

Skewness -0,022 -0,070 1,008 0,102 0,617 0,419 0,778 -0,780

Std. Error of 
Skewness 0,086 0,086 0,086 0,086 0,086 0,086 0,086 0,095

Kurtosis -1,128 -2,000 0,527 0,079 -0,873 -1,464 0,179 -1,395

Std. Error of Kurtosis 0,172 0,172 0,172 0,172 0,172 0,172 0,172 0,191
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6.4.2.10 Analysis of preferred usage model for autonomous vehicles 
 

 

Figure 170: Descriptive statistics for FABVO 

 

 

Descriptives
Statistic Std. Error

FABVO1 Mean 3,00 0,078
95% Confidence Interval 
for Mean

Lower Bound 2,85
Upper Bound 3,16

5% Trimmed Mean 2,89
Median 2,00
Variance 4,908
Std. Deviation 2,215
Minimum 1
Maximum 7
Range 6
Interquartile Range 4
Skewness 0,663 0,086
Kurtosis -1,033 0,172

FABVO2 Mean 2,49 0,068
95% Confidence Interval 
for Mean

Lower Bound 2,35
Upper Bound 2,62

5% Trimmed Mean 2,32
Median 1,00
Variance 3,681
Std. Deviation 1,919
Minimum 1
Maximum 7
Range 6
Interquartile Range 3
Skewness 0,994 0,086
Kurtosis -0,319 0,172

FABVO3 Mean 3,02 0,074
95% Confidence Interval 
for Mean

Lower Bound 2,88
Upper Bound 3,17

5% Trimmed Mean 2,92
Median 2,50
Variance 4,411
Std. Deviation 2,100
Minimum 1
Maximum 7
Range 6
Interquartile Range 4
Skewness 0,570 0,086
Kurtosis -1,033 0,172

FABVO4_r Mean 4,0769 0,08841
95% Confidence Interval 
for Mean

Lower Bound 3,9034
Upper Bound 4,2505

5% Trimmed Mean 4,0855
Median 4,0000
Variance 6,300
Std. Deviation 2,50991
Minimum 1,00
Maximum 7,00
Range 6,00
Interquartile Range 6,00
Skewness -0,059 0,086
Kurtosis -1,670 0,172
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Figure 171: Group statistics independent samples test for FABVO (FABO4_high_low) 2/2 

 

Figure 172: Descriptive statistics for demographic factors age, gender as well as higher 
education 

 

 

 

Independent Samples Test

Levene's Test for 
Equality of Variances t-test for Equality of Means

F Sig. t df Sig. (2-
tailed)

Mean 
Difference

Std. Error 
Difference

95% Confidence 
Interval of the 

Difference
Lower Upper

FABVO1

Equal 
variances 
assumed

65,703 0,000 10,479 804 0,000 1,538 0,147 1,250 1,827

Equal 
variances 
not 
assumed

10,304 702,374 0,000 1,538 0,149 1,245 1,832

FABVO2

Equal 
variances 
assumed

70,053 0,000 6,494 804 0,000 0,858 0,132 0,599 1,117

Equal 
variances 
not 
assumed

6,380 696,329 0,000 0,858 0,134 0,594 1,122

FABVO3

Equal 
variances 
assumed

1,160 0,282 -2,729 804 0,006 -0,403 0,148 -0,693 -0,113

Equal 
variances 
not 
assumed

-2,730 790,266 0,006 -0,403 0,148 -0,693 -0,113

FABO4_r

Equal 
variances 
assumed

136,346 0,000 63,971 804 0,000 4,59670 0,07186 4,45565 4,73774

Equal 
variances 
not 
assumed

65,906 728,397 0,000 4,59670 0,06975 4,45977 4,73363

Statistics
AGE GD HE

N Valid 806 806 806

Missing 0 0 0
Mean 27,44 1,52 2,45
Std. Error of Mean 0,467 0,018 0,030
Median 28,00 2,00 2,00
Std. Deviation 13,265 0,500 0,860
Variance 175,949 0,250 0,740
Skewness -0,022 -0,070 1,008
Std. Error of Skewness 0,086 0,086 0,086
Kurtosis -1,128 -2,000 0,527
Std. Error of Kurtosis 0,172 0,172 0,172
Range 56 1 4
Minimum 2 1 1
Maximum 58 2 5
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Figure 173: Frequencies of the most relevant constructs 

  

BI 1 Frequency Percent Valid Percent Cumulative 
Percent

Valid

1 338 41,9 41,9 41,9
2 96 11,9 11,9 53,8
3 92 11,4 11,4 65,3
4 124 15,4 15,4 80,6
5 71 8,8 8,8 89,5
6 53 6,6 6,6 96,0
7 32 4,0 4,0 100,0
Total 806 100,0 100,0

BI 2 Frequency Percent Valid Percent Cumulative 
Percent

Valid

1 406 50,4 50,4 50,4
2 86 10,7 10,7 61,0
3 92 11,4 11,4 72,5
4 112 13,9 13,9 86,4
5 58 7,2 7,2 93,5
6 31 3,8 3,8 97,4
7 21 2,6 2,6 100,0
Total 806 100,0 100,0

FAB0V1 Frequency Percent Valid Percent Cumulative 
Percent

Valid

1 353 43,8 43,8 43,8
2 70 8,7 8,7 52,5
3 78 9,7 9,7 62,2
4 94 11,7 11,7 73,8
5 56 6,9 6,9 80,8
6 47 5,8 5,8 86,6
7 108 13,4 13,4 100,0
Total 806 100,0 100,0

FAB0V2 Frequency Percent Valid Percent Cumulative 
Percent

Valid

1 426 52,9 52,9 52,9
2 75 9,3 9,3 62,2
3 65 8,1 8,1 70,2
4 92 11,4 11,4 81,6
5 67 8,3 8,3 90,0
6 37 4,6 4,6 94,5
7 44 5,5 5,5 100,0
Total 806 100,0 100,0

FAB0V3 Frequency Percent Valid Percent Cumulative 
Percent

Valid

1 329 40,8 40,8 40,8
2 74 9,2 9,2 50,0
3 68 8,4 8,4 58,4
4 128 15,9 15,9 74,3
5 78 9,7 9,7 84,0
6 49 6,1 6,1 90,1
7 80 9,9 9,9 100,0
Total 806 100,0 100,0

FABVO4_r Frequency Percent Valid Percent Cumulative 
Percent

Valid

1,00 243 30,1 30,1 30,1
2,00 57 7,1 7,1 37,2
3,00 46 5,7 5,7 42,9
4,00 84 10,4 10,4 53,3
5,00 58 7,2 7,2 60,5
6,00 61 7,6 7,6 68,1
7,00 257 31,9 31,9 100,0
Total 806 100,0 100,0
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