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Abstract 
What are people’s travel patterns – both users and non-users of carsharing and 

private cars in European cities? What are the main psychological aspects of 

and motives for making a travel mode choice? This thesis aims to investigate 

the relationship of habits with attitudinal, normative and motivational aspects 

to understand the use of private cars and carsharing. Study I presents a 

classification of motives considered relevant when selecting a mode of 

transport. It examines the relative importance of driving habits, car attitudes, 

descriptive norms and motives for transport mode choices for commuting, 

shopping trips, child-related trips and leisure trips. Socio-demographic 

variables primarily predicted child-related and commuting trips. Leisure and 

shopping trips were mainly predicted by driving habits. Driving habit was a 

common and robust predictor among all trip purposes. In Study II, three 

mobility styles are identified among the users of carsharing through cluster 

analysis: a segment that uses different modes of transportation but has low 

environmental awareness, a segment highly dependent on private car use but 

that has high environmental awareness and a third segment which also has high 

environmental awareness and the highest percentage of car-free households. 

Two mobility styles were identified for the non-users: a segment less 

favourable to carsharing, with a medium level of environmental awareness and 

high dependence on private car use, and a segment with the lowest frequency 

of travel in general and the highest level of environmental awareness. Study III 

investigates the determinants of intention to use carsharing services using an 

integrated model of psychological predictors of travel behaviour, with further 

discussion about the analysis of invariance (configural, metric, scalar) and its 

relevance for comparisons between groups. The groups were classified as users 

and non-users of carsharing in Italy and Sweden. The latent variable control 

was the main predictor of intention to use carsharing, driving habits had 

stronger negative effects for users of carsharing than for non-users, subjective 

norms positively predicted the intention to use carsharing among all groups, 

trust was a predictor of intention only for the Italian groups and climate 

morality had a small negative effect on only the Swedish groups. Study IV 

indicates different preferences of carsharing business models depending on the 

trip purpose, with a trade-off between free-floating (FF) and round-trip station-

based (RTSB) business models. The peer-to-peer (P2P) business model stood 

out for short holiday trips. Age, educational level, and income affected the 

probabilities of choosing different carsharing operators. When it comes to 

driving habits and trust in the service, users of FF and RTSB differ 

substantially. The results from this thesis can be used as support for governance 

aiming to promote sustainable transportation by fostering the use of carsharing. 





 

Swedish summary 
Vilka är människors resemönster, både bilpoolsanvändares, icke-användares, 
och privata bilisters, i europeiska städer? Vilka är de viktigaste psykologiska 
aspekterna och motiven för att välja ett färdmedel? Denna avhandling syftar 
till att undersöka förhållandet mellan vanor och attityder, normativa och 
motiverande aspekter för att förstå användningen av privata bilar och bilpool. 
Studie I presenterar en klassificering av motiv som anses relevanta när man 
väljer ett färdmedel. Den undersöker den relativa betydelsen av körvanor, 
bilattityder, beskrivande normer och motiv för val av färdmedel vid pendling, 
shoppingresor, barnrelaterade resor och fritidsresor. Sociodemografiska 
variabler predicerade främst barnrelaterade resor och pendlingsresor. Fritids- 
och shoppingresor förutspåddes främst av körvanor. Körvanan var en vanlig 
och robust prediktor bland alla resesyfte. I studie II identifierades tre grupper, 
kallade ”mobility styles” bland bilpoolsanvändare: ett segment som använder 
olika transportsätt men har låg miljömedvetenhet, ett segment som är mycket 
beroende av privatbilsanvändning, men som har hög miljömedvetenhet, och ett 
tredje segment som också har hög miljömedvetenhet och den högsta andelen 
bilfria hushåll. Två ”mobility styles” identifierades för icke-användare: ett 
segment som är mindre gynnsamt för bilpool, med en medellång 
miljömedvetenhet och stort beroende av privatbilsanvändning och ett segment 
med den lägsta resefrekvensen i allmänhet, och den högsta nivån av 
miljömedvetenhet. Studie III undersöker intentionerna  att använda 
bilpoolstjänster genom en integrerad modell av psykologiska prediktorer för 
resebeteende. Dessutom förs en diskussion om analys av invarians och dess 
relevans för jämförelser mellan grupper. Grupperna klassificerades som 
bilpoolsanvändare och icke-användare av bilpool, i Italien och Sverige. 
Kontroll var den främsta prediktorn för avsikten att använda bilpool, körvanor 
hade starkare negativa effekter för bilpoolsanvändare, än för icke-användare, 
subjektiva normer var en positiv prediktor för intentionen att använda bilpool 
bland alla grupper, förtroende predicerade intention endast i de italienska 
grupperna, och klimatmoral hade en liten negativ effekt endast i de svenska 
grupperna. Resultaten i Studie IV pekade på olika preferenser för 
bilpoolsaffärsmodeller beroende på resans syfte, med en avvägning 
mellan ”free floating” (FF) och ”round-trip station-based” (RTSB) 
affärsmodeller. ”Peer-to-peer” (P2P) affärsmodellen utmärkte sig gällande 
korta semesterresor. Ålder, utbildningsnivå och inkomst påverkade 
sannolikheten för att välja olika bilpoolsoperatörer. När det gäller körvanor och 
förtroende för tjänsten skiljer sig användarna av FF och RTSB relativt mycket 
åt. Resultaten från den här avhandlingen kan användas som stöd för styrning 
mot hållbara transporter, genom att främja användning av bilpooler. 
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Strömberg, H., Ramos, É. M. S., Karlsson, M., Johansson, M., Ekman, F., 

Bligård, L.-O., & Bergstad, C. J. (2021). A future without drivers? 

Comparing users’, urban planners’ and developers’ assumptions, hopes, and 

concerns about autonomous vehicles. European Transport Research Review, 
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Mattos, D. I. & Ramos, É. M. S. (in press). Bayesian Paired-Comparison with 

the bpcs Package. Behavior Research Methods.

 
1 Best Paper Award at the Transport Research Arena (TRA), 2020. 
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INTRODUCTION 
Individual decisions regarding the mode of transportation for different trip 

purposes are influenced by a range of personal and contextual factors as well 

as within time framings during the day (O’Fallon, Sullivan, & Hensher, 2004). 

Many contextual factors influence an individual’s transport mode choice, and 

they vary according to countries and cultural references, lifetime, demographic 

variables, gender, economic incentives, policies and general attitudes (Beirão 

& Sarsfield Cabral, 2007).  

This thesis aims to identify the leading behavioural and psychological 

factors, along with contextual factors, which influence an individual’s patterns 

of travel behaviour in the context of shared mobility. The idea of striving for 

more sustainable transport systems is central to this investigation. The 

principal researchers involved in the studies as part of this thesis have been 

committed to producing knowledge which is valuable for developing 

technologies, policies and urban planning in the transport sector, aiming for an 

inclusive and more sustainable transport system. 

In this thesis we adopted the concept of sustainability, defined by the 

Brundtland Commission2 in 1987, which encompasses the concepts of 

development and intergeneration:  

 

Sustainable development is a development that meets the needs of the 

present without compromising the ability of future generations to meet 

their own needs.  

 

This definition is now the most frequently used definition, implying that it 

should be given priority regarding the needs of the world’s poor and 

establishing a contract between current and future generations.  

For the context of sustainable transportation, sustainability and liveability 

in cities should include the diverse stakeholders’ perspectives to guarantee 

efficient transport planning, such as energy efficiency, affordability, air 

pollution prevention and equity/fairness (Miller, Witlox, & Tribby, 2013). That 

means that sustainability in the context of transportation should take into 

account short- and long-term outcomes, including environmental, social and 

health outcomes. 

 
2 World Commission on Environment and Development. Our Common Future. New York: Oxford University Press; 

1987. 
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Currently, the transport sector is one of the most daunting challenges for 

reducing climate change and one of the foremost contributors to the climate 

crisis (European Energy Agency, 2015). Despite innovations and technological 

developments in the transport sector, the reduction of fuel intensity for cars has 

led to a rebound effect over the years, decreasing the cost of car travel and 

leading to a growth in vehicle kilometres travelled and car size (Ajanovic, 

Schipper, & Haas, 2012).  

Combustion of fossil fuels, battery production, the demand for parking 

areas and traffic injuries are among the long list of adverse outcomes of traffic 

in urban centres. These outcomes threaten the quality of life in cities, and they 

are correlated with stress, respiratory diseases, obesity and reduced well-being 

(Hime, Marks, & Cowie, 2018). Moreover, due to land use planning and land 

prices, air pollution produced by traffic is unevenly distributed. The poorest 

and most deprived urban areas have a disproportionate, and increasing, share 

of declining air quality (Mitchell, Norman, & Mullin, 2015). 

For urban planners and policymakers, such adverse outcomes pose a big 

challenge to their political agendas. Along with an interdisciplinary group of 

researchers from the social sciences and technological fields, these 

stakeholders have tried to develop different solutions to minimise the damage 

caused by the use of vehicles.  

The solutions have come from different perspectives. From the economic 

perspective, there are solutions involving taxation of road use, fuels, 

production and more. From the political perspective, there is a set of conjoint 

efforts among non-governmental organisations (NGOs), researchers and 

policymakers to develop policies, regulations and shared global goals for the 

nations’ agendas. Examples of these efforts include the Intergovernmental 

Panel on Climate Change (IPCC; 2014), the United Nations Framework 

Convention on Climate Change (UNFCCC) and the Sustainable 

Developmental Goals (SDGs). New technologies and services have emerged 

from the technological and managerial perspectives, such as alternative fuels 

and innovative transport services (e.g. carsharing and mobility as a service 

(MaaS)).  

However, a traditional technocratic approach prevails alongside limited 

consideration of the effectiveness of accounting for behavioural aspects on 

policymaking that promote low-carbon energy technology (LCET) in the 

transport sector (Mundaca, Sonnenschein, Steg, Höhne, & Ürge-Vorsatz, 

2019). Mundaca et al., 2019 analysed national and city-level policy 

interventions that promote LCET. Among the thousands of policy portfolios 

across all continents, the focus was on correcting market failures rather than 

considering behavioural aspects and their determinants, such as social 

normative references, goal setting strategies and heuristics.   
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Innovative transport services 
There are many ongoing efforts to develop new technologies that could be 

innovative enough to guarantee a sustainable solution from the economic, 

societal and environmental perspectives. Examples of such solutions are 

alternative fuels (e.g. biofuels and natural gas), electric vehicles and the 

services of on-demand shared mobility (Sprei, 2018).  

Due to the growing interest coming from different fronts – researchers, the 

private sector and policymakers – this thesis focuses on analysing one of the 

possibilities of on-demand shared mobility and its impact on travel behaviour 

change. The core idea behind on-demand shared mobility is the change of 

paradigm from owning vehicles to sharing vehicles, which also implies a shift 

of crucial psychological determinants of travel behaviour, such as acceptance, 

trust in the services and perceived control of the trips.  

These services are usually supported by digital platforms, which connect 

providers from the private and public sectors to deliver transport services. The 

transport service may be focused on individuals or companies, and various 

modes are offered based on cars, public transportation, bicycles and scooters. 

Nowadays, the most representative services of car use are carsharing 

services and MaaS. The carsharing services are often included in MaaS, such 

as in the Whim service in Helsinki and the UbiGo service in Gothenburg (Li 

& Voege, 2017). 

 

Carsharing 
Carsharing services provide their members with access to a fleet of cars 

without the members incurring the burden and concerns linked to car 

ownership (e.g. capital cost of buying a car, maintenance, insurance and 

parking costs). 

Although there are many classifications of carsharing services, they are 

often classified into two general business models: business to consumer (B2C) 

and peer-to-peer (P2P). The B2C model is further classified into free-floating 

(FF) and roundtrip (for an overview, see  S. A. Shaheen, Mallery, & Kingsley, 

2012; S. Shaheen & Cohen, 2019). In FF services, members can use the 

vehicles for one-way journeys and park them at a designated pool station or 

parking lot within an operational area. In the roundtrip services, the members 

pick up the vehicle and return it to a specific station (referred to in this thesis 

as round-trip station-based (RTSB)) or an operational area. Other type variants 

combine both types of services or allow P2P carsharing. In P2P services, 

private vehicle owners offer their cars via an online platform made available 
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by the service provider. The locations of the vehicles are most commonly 

regulated according to the home zone operational area.  

Carsharing services are different from car rentals, carpooling and ride-

hailing services, even though they may share some similarities. Car rentals are 

the most commonly known service; generally, the customer signs a designated 

contract with specifications of the service each time they rent a car for a certain 

number of days. In contrast, the members of carsharing services sign a service 

contract just once, and they may use one of the cars from the fleet whenever 

they want, given the availability of the fleet. 

Carpooling can be defined as an arrangement in which two or more persons 

share a private vehicle for a trip or part of a journey, and the passengers 

contribute to the driver’s expenses (Olsson, Maier, & Friman, 2019). Some 

carsharing services allow carpooling among their members, but this is not the 

rule. The typical carsharing use is that one person uses the car for their trips, 

and they may be accompanied by a person they know.  

Ride-hailing services became extremely popular with Uber, and they are 

categorised as a taxi-like service. In this case, the service user does not drive 

the car, and they need to order the service at the very moment of the desired 

trip.  

This differentiation of sharing services is important because their different 

uses resonate with the social and environmental outcomes. For instance, people 

who choose P2P over B2C are more oriented towards sustainable motivation, 

while those choosing B2C are more oriented towards convenience and 

economic benefits (Mont, Palgan, Bradley, & Zvolska, 2020).  

So far, carsharing has shown mixed results. There is evidence showing that 

carsharing can be an alternative for sustainable transportation (Goldman & 

Gorham, 2006; Meijkamp, 1998), that it may have a substitute function for 

private car driving and complement travel by public transportation (Ceccato & 

Diana, 2018), and it is positively correlated with increase in active travel, such 

as biking and walking (Kent, 2014). 

However, these studies have mainly investigated specific populations in 

dense urban areas with no control for self-selection bias, meaning that specific 

personal characteristics may lead to willingness to participate in the studies 

or/and to present a specific pattern of behaviour (Mishra, Clewlow, 

Mokhtarian, & Widaman, 2015).  

Travel behaviour changes due to carsharing use are not as straightforward 

as claimed. For instance, the reduction of car ownership is more dependent on 

sociodemographic characteristics than carsharing usage (Kim, Ko, & Park, 

2015), and depends on which kind of carsharing service is used (Namazu, 

MacKenzie, Zerriffi, & Dowlatabadi, 2018). Carsharing may reduce the 

demand for public transportation to some extent (Martin & Shaheen, 2011) in 
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specific periods when the public transport service is not efficient enough (de 

Luca & Di Pace, 2015). There is also evidence that the users of some segments 

of carsharing have a higher preference for car availability within carsharing 

services rather than for a demand for other services (e.g. public transport 

accessibility)  (Giesel & Nobis, 2016). 

Governing sharing services is a challenge for municipalities in terms of 

regulation, because of the positive and negative outcomes of these services. 

There are issues related to the use of public space for parking the vehicles, 

threats to security and competition with other active modes of transportation. 

Besides, municipalities need to find governance mechanisms to incorporate 

carsharing into the transport system in a way that will attend to society’s needs 

(Voytenko Palgan, Mont, & Sulkakoski, 2021).  

 

 

Mobility as a service (MaaS) 
One emergent method for incorporating shared mobility into transport systems 

is through the concept of MaaS. MaaS is “the provision of transport as a 

flexible, personalized on-demand service that integrates all types of mobility 

opportunities and presents them to the user in a completely integrated manner 

to enable them to get from A to B as easily as possible” (Burrows & Bradburn, 

2014, p. 19). Users can control their commuting decisions and the service 

includes different platforms: carsharing, bicycles and public transport. Those 

services provide journeys to facilitate daily commuting, such as hospital 

appointments and school transport, with the potential to promote the inclusion 

of the elderly and people living in isolated areas. 

MaaS provides an opportunity to promote sustainable travel, improve the 

efficiency of existing transport services and resources, develop an inclusive 

transport system (especially for vulnerable groups of society), offer choice to 

users and enhance access to transport services. However, some issues related 

to MaaS require further investigation. For example, MaaS could reduce other 

kinds of sustainable trips, such as walking and cycling, it could have higher 

costs for users and create a gap between the user and the transport provider, 

especially for less tech-savvy individuals (Polis, 2017).
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TRAVEL BEHAVIOUR AND 
PSYCHOLOGY  

Travelling gives people access to activities that are part of their daily lives and 

contributes to their well-being and social life, which would be absent or 

diminished without transportation. Travelling is necessary for work, study, 

medical appointments and many other essential needs. It is also a means by 

which individuals engage in social, cultural and leisure activities (Mokhtarian, 

Salomon, & Redmond, 2001). These too are motives for attending out-of-home 

activities and, consequently, additional motives to travel.  

The benefits of traveling are individually specific, based on the individual 

choices of traveling, but the consequences are both personal and societal. 

While single travel may impact the individual level on aspects such as time 

and costs, it causes pollution, congestion and reduced public areas for 

liveability at the societal level.  

This trade-off between personal and societal consequences is often defined 

as a social dilemma (Dawes, 1980). In situations of social dilemmas, the 

implications of the individual behaviour to benefit oneself (e.g. defection) are 

better than the consequences for behaving for the benefit of society (e.g. 

cooperation), regardless of the other’s behaviour. However, if all individuals 

behave to benefit themselves, they all have worse consequences than if they all 

cooperate.  

The concept of the social dilemma is an extension of the concept of the 

‘commons dilemma’, which argues that the individual choices of consumption 

will pose a threat to the common resources and the environment (Hardin, 

1968). Similarly, Bendell (2016) argues that the planet's common resources 

have been drastically depleted (oceans, land and biodiversity). He presents a 

series of studies evidencing that the actions proposed in the United Nations 

Intergovenmnetal Panel on Climate Change (IPCC) reports and the UN policy 

of sustainable development are not enough to mitigate the consequences of 

climate change (floods, droughts and green gas emissions) and the world’s 

human population existence faces the threat of extinction. The social dilemma 

for him is that the people of the world do not want to give up their lifestyles 

based on overconsumption and material development, while simultaneously 

this way of life places human existence itself in jeapordy. 
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In this scenario of defection and cooperation, people’s characteristics, such 

as value orientation, personal norms, attitudes and environmental awareness, 

will influence their behaviour to be more or less cooperative (Eek & Gärling, 

2006). Most of the research in this respect agrees that to mitigate climate 

change, it will be necessary to change people’s behaviour, and that 

technological solutions alone will not be enough. 

As argued in the previous chapter, the issues related to transportation in the 

context of the climate crisis involve many stakeholders, the private sector, the 

public sector and the users. These stakeholders do not always share the same 

interests, creating a scenario of a social dilemma. The private sector might 

demand more parking space in public areas; the policymakers need the 

population's support to implement congestion charges or increase transport-

related taxes; and the users may face constant changes in their travel behaviour 

due to new private services, such as carsharing.  

Most of the innovations in transport services will potentially affect people’s 

behaviour to some extent, even though some may not be directly visible or 

apparent to the users. Therefore, it is fundamental to estimate the interaction 

between the behavioural plasticity involved, which means the potential rate of 

adopters of the innovation and how much reduced emissions the innovation 

will produce (Wolske & Stern, 2018). This thesis investigates travel mode 

choices at the individual level (psychological and behavioural predictors) and 

at the contextual level, such as trip purposes, sociodemographic predictors and 

carsharing business models. 

New mobility services such as carsharing present apparent attempts to shift 

the transport paradigm from car ownership to on-demand shared mobility. 

However, to change paradigms, it is also necessary to change mindsets, 

cultures and habits. That means that we need to understand the users’ 

perspectives and how they behave under these new travel systems. 

The research presented as part of this thesis is positioned in the intersection 

between the research areas of sustainability, psychology and transportation 

(Figure 1). It aims to answer the following questions: What are the 

psychological and behavioural variables that enable or support the prediction 

of travel behaviour? Will people travel more sustainably if they become 

members of carsharing services? What other factors will influence their travel 

behaviour?  

This thesis adapts social and environmental psychology concepts to 

investigate those questions, in relation to two main theories: the Theory of 

Planned Behaviour (TPB) and the technology acceptance model (TAM). These 

theories and concepts are further applied to the context of transportation, which 

includes carsharing.  
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The choice of these two theoretical models was based on three main criteria: 

(a) they both originated in psychological research, (b) they have been 

extensively applied in transport research and produced trustworthy results 

within the scientific community and (c) they both have models which are 

relatively easy to communicate. 

The first criterion is important because this thesis has a behavioural 

perspective of investigation, the second criterion is based on previous literature 

including meta-analysis (Gardner & Abraham, 2008; Lanzini & Khan, 2017) 

and the third criterion is relevant to produce knowledge that is problem-

focused and that addresses different stakeholders’ demands. 

Alternative models lack one or more of these criteria. Well known models 

from environmental psychology research, such as the models of norm-

activation (NAM) (Schwarts, 1973) and the value-belief-norm theory of 

environmentalism (VBN) (Stern, 2000; Stern, Dietz, Abel, Guagnano, & 

Kalof, 1999) do not include technological parameters inherent in the service of 

carsharing, such as the usability of the online platform. Others, such as the 

comprehensive action determination model (Nayum & Klöckner, 2014a), has 

parameters that would not be relevant to answer the research questions 

proposed in this thesis and would increase the complexity of the model, which 

violates the third criterion. However, these models are relevant for 

comparisons and discussions, and some of their parameters and/or proximal 

variables were included in the investigation of this thesis. These parameters are 

trust, motivation, habits, norms and political orientation.  

 

Figure 1. Research positioning. 

 

Psychology

TransportationSustainability
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The Theory of Planned Behaviour (TPB)  
Based on the Theory of Reasoned Action (TRA), the TPB was designed to 

predict and explain human behaviour in specific contexts (Ajzen, 1991, 2012). 

Along with attitudes towards the behaviour and subjective norms, perceived 

behaviour control (PBC) was added to the TRA model to predict behavioural 

intention, and subsequently, the specific behaviour. 

The TPB postulates that behaviour can be predicted by intentions, which 

are themselves, in turn, predicted by attitudes, subjective norms and perceived 

behaviour control (Ajzen, 1991).  

The variables included in the TPB are potentially useful target variables for 

behaviour change interventions aiming to reduce car use, as has been shown 

by meta-analysis studies (Gardner & Abraham, 2008; Lanzini & Khan, 2017), 

and also to understand travel mode choice (Donald, Cooper, & Conchie, 2014; 

Klöckner & Friedrichsmeier, 2011). 

 

Figure 2. Theory of Planned Behaviour, adapted from Ajzen (1991). 

  

Starting from a psychological perspective, attitudes became a widespread 

concept used in applied research (health, political strategies, marketing, etc.) 

(Eagly, 1992). Attitude towards a behaviour is the valence and degree of the 

behaviour’s evaluation. Attitudes are stable evaluative responses, and they may 
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be favourable or unfavourable, positive or negative and addressed to all sorts 

of objects, persons, and behaviours, such as driving a car (Ajzen, 1991).  

The strength of an attitude-behaviour relationship is a function of the level 

of correspondence between the attitudinal and behavioural entities. The 

correspondence involves four dimensions: the action, the target, the context 

and the time (Ajzen & Fishbein, 1977). For example, the act of traveling can 

be specified by ‘commuting to work for the last week’, which involves a final 

destination, the circumstances wherein it usually happens and a time framing. 

Previous studies have identified that attitudes influence people’s cognitive 

evaluation, information acquisition and processing. Therefore, the motivation 

to behave in a certain way may be affected by their biased recall and evaluation 

of messages and information (Bohner & Dickel, 2011). 

Due to their proximity to the final behaviour under investigation and their 

flexibility of being measured in surveys as self-reported variables, attitudes can 

capture people’s overall and specific evaluations of travel behaviour in 

different circumstances. Attitudes have been used for different research 

purposes, such as to access people’s evaluation of different travel demand 

management (TDM) measures (Loukopoulos, Jakobsson, Gärling, Schneider, 

& Fujii, 2005) and MaaS services (Kamargianni, Matyas, Li, & Muscat, 2018) 

to predict intention to use public transportation (Şimşekoğlu, Nordfjærn, & 

Rundmo, 2015) and intention to use fully automated cars (Payre, Cestac, & 

Delhomme, 2014). 

The subjective norm is the latent variable that accounts for the individual’s 

perception of the social pressure to perform a given behaviour. This perception 

is formed by the evaluation that one makes of the expectations from their group 

of reference and theirt motivation to comply with these expectations (Davis, 

Bagozzi, & Warshaw, 1989). Subjective norms partially explain the choice for 

different modes of transportation, and it is an essential predictor of travel 

behaviour because it provides information on the social influence of people’s 

choices when it comes to travel behaviour (Liu, Sheng, Mundorf, Redding, & 

Ye, 2017; Zahedi, Batista-Foguet, & van Wunnik, 2019).  

Because of the deliberate character of the TPB, the degree of PBC has an 

essential effect on most of the behaviours that have been investigated with this 

model. The intention to perform a behaviour is substantially higher when one 

perceives that one has the ability and self-efficacy to achieve the final goal of 

the given behaviour. In transportation, the typical factors contributing to 

increasing PBC are related to the mode of transport accessibility, whether it is 

affordable, trustworthy and safe (Ingvardson & Nielsen, 2019).  
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The technology acceptance model (TAM) 
The technology acceptance model (TAM) was also based on TRA, as a 

proposal to investigate the acceptance of technology in organisational contexts. 

Both TRA and TAM postulate that the expected performance impacts due to 

the use of a system would highly predict behaviour intention (Davis et al., 

1989). Perceived usefulness (PU) and perceived ease of use (EOU) are the 

pillars of the model.  

PU in the carsharing context is the degree to which a person believes that 

using carsharing would enhance their routine and facilitate carrying out their 

activities. Social influence, experience and voluntariness are important aspects 

to form the PU (Venkatesh & Bala, 2008). EOU is the perception that a person 

has of the degree of ease of use of carsharing services and the process they 

involve (e.g. booking a car online) (Venkatesh, Morris, Davis, & Davis, 2017). 

Self-efficacy, perception of external control or facilitating conditions are all 

determinants of the EOU, which characterises one’s personal ability to use a 

system (Venkatesh & Bala, 2008). 

Many adaptations of the model have been made, yielding the newest scale, 

the UTAUT2. The UTAUT2 was first proposed by Venkatesh, Thong and Xu 

(2012) as an extension of the Unified Theory of Acceptance and Use of 

Technology (UTAUT), tailoring it to a consumer use context. The authors also 

incorporated three new constructs into it: hedonic motivation, price value and 

habit. Adaptations of UTAUT2 to investigate the acceptance of vehicle 

automation and similar technologies have shown a satisfactory framework 

across time and setting, indicating strong validity (Madigan, Louw, Wilbrink, 

Schieben, & Merat, 2017; Yousafzai, Foxall, & Pallister, 2007a, 2007b). 

 

Correlates to the TPB and TAM  
Both models, the TPB and TAM, have been investigated and adapted to 

different research contexts. Within the area of transportation, trust, motivation, 

habits, norms and political issues have been raised together with the TPB and 

TAM to address the complexity behind travel mode choice, acceptance of 

transport services and support for the implementation of transport-related 

policies, to name but a few. These correlates are described in the following 

subsections, and their relevance for transportation research is addressed. 

 

Trust 
Trust is a belief that contributes to reduce social complexity and perceived risk 

in the context of an exchange or transaction. It aims to increase the positive 

outcome of this exchange regarding the expected behaviour of the trustee (Wu 

& Chen, 2005). Trust in carsharing services is treated as the perception of risk 
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and how much one can rely on the trusting party. The users expect that the 

operators will provide reliable services and have access to the service under 

the stipulated terms. In this sense, it can be related to the concept of perceived 

behaviour control in the TPB (Yousafzai, Pallister, & Foxall, 2009) and the 

concepts of PU and EOU in TAM (Wu & Chen, 2005).  

Lack of trust is one of the main deterrents of sharing a vehicle, and it is 

often associated with the effectiveness of carsharing services (Mugion, Toni, 

Di Pietro, Pasca, & Renzi, 2019). Internet applications have given support to 

carsharing platforms, but P2P platforms still need to increase their level of trust 

among users (Prieto, Baltas, & Stan, 2017). Trust is an important aspect to 

build women’s engagement in carsharing use, especially for the P2P business 

models. Women value higher the information regarding the extent to which 

vehicles and evaluations of previous trips are trustworthy before deciding to 

use a car (Alonso-Almeida, 2019). 

Feedback mechanisms, surge pricing, and payment security are important 

features of carsharing services to help users build their trust in the service and 

continue using it. Moreover, the social influence from the user’s network is 

another aspect that helps to build trust (Shao & Yin, 2018). Previous research 

has shown that the levels of trust in other people are lower for users of P2P 

compared to B2C, while trust in the technology involved in the service is more 

important to users of P2P than to B2C users (Julsrud & Priya Uteng, 2021). 

 

Motivation 
Environmental psychology has focused on three main lines of research on 

motivational factors to promote pro-environmental behaviour, including travel 

behaviour (Steg & Vlek, 2009). The first line has focused on the reasoned 

choices people make to maximise their benefit and reduce costs (in terms of 

money, time and/or social approval). The TPB framework is one clear example 

of this line of research (Ajzen, 1991).  

The second line has focused on moral and normative concerns to act pro-

environmentally. The models of norm-activation (NAM) (Schwarts, 1973), the 

value-belief-norm theory of environmentalism (VBN) (Stern, 2000; Stern et 

al., 1999) and the theory of normative conduct (Cialdini, Reno, & Kallgren, 

1990) are the prominent examples of this line.  

The third line has focused on affective and symbolic effects to explain pro-

environmental behaviour, including travel behaviour. The symbolic-affective 

literature indicates that the motives for driving a car or choosing another mode 

of transport are not merely driven by instrumental motives, such as cost, 

comfort, efficiency, weather protection and so forth. According to Steg (2005), 

a car also provides social visibility for the driver and allows them to comply 

with the social norms of their reference groups.  
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These lines of research have in common the questioning of the old paradigm 

of travel as a derived demand of the destination, the final activity and the costs. 

These lines of research have shown that in certain circumstances people may 

be motivated for traveling by hedonic factors rather than merely utilitarian 

aspects, including aspects such as the sense of speed, motion, control and 

enjoying the beauty of the surrounding environment (Mokhtarian & Salomon, 

2001).  

The motivators to use a car, private or shared, are influenced by the 

perceived outcomes of its use. Previous research on the intention to buy fuel-

efficient vehicles has identified that individuals’ consideration of the 

consequences of purchasing such vehicles encompasses the perceived hedonic 

and symbolic aspects as well as the perceived consequences of the comfort, 

performance and environmental attributes of the car (Nayum & Klöckner, 

2014b; Noppers, Keizer, Bolderdijk, & Steg, 2014). 

The personal norms, in turn, have an important role in mediating the 

relationship between the outcomes for the environment given the use of the 

private car and the willingness to reduce its use (Nordlund & Garvill, 2003).  

Personal norms form a system of moral obligation that guides behaviour 

and are activated by subjective norms and environmental awareness. 

Environmental awareness includes awareness of the need to protect the 

environment and to reduce destructive human impacts and awareness of the 

consequences of human actions that are threatening the natural environment. 

The effects of personal norms on sustainable behaviour are expected to be 

mediated by behavioural intentions (Gärling, Fujii, Gärling, & Jakobsson, 

2003; Klöckner & Friedrichsmeier, 2011). 

  

Habits 
The research on attitudes and motivation has shed light on many psychological 

aspects which have thus far been underestimated in the study of travel mode 

choice. However, it should be considered that travel behaviour has a habitual 

nature, meaning that most people already have specific habits when traveling 

during their daily routines due to frequently repeated behaviour. Unless an 

unexpected event occurs (e.g. closing of the main road because of bad weather) 

or a structural change (e.g. changing address), it is most probable that people 

will perform their habitual travel behaviour (Gärling & Axhausen, 2003). 

Habits refer to how people choose to behave, and they are formed to 

accomplish a specific goal. After repeated occurrences of a behaviour, 

mediated by mental processes, it is more likely that a behaviour will occur. The 

habit is then triggered by a cognitive structure that is learned, stored and 

retrieved from memory when receiving stimulation from the environment 

(Aarts, Verplanken, & Van Knippenberg, 1998). 
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Listed as one of the ‘dragons of inaction’, habits may be one of the most 

challenging barriers to mitigating climate change, because habitual behaviours 

are highly resistant to change and they change only as time passes, such as the 

habitual use of cars (Gifford, 2011). However, according to the IPCC (2018) 

report, humans do not have more time to change their behaviour – changes are 

necessary right now to limit global warming to 1.5 oC.  

Research has shown that people with strong habits for commuting do not 

engage in obtaining new information about alternative behaviours, especially 

those committed to using the private car (Sivasubramaniyam, Charlton, & 

Sargisson, 2020). However, a temporary structural change may unfreeze old 

habits and alter the choices of modes of transport (Verplanken, Aarts, & 

Knippenberg, 1997). For example, offering a free one month bus ticket to 

someone can change a habit, attitude and travel mode choice (Fujii & 

Kitamura, 2003).  

Habits and past behaviour are strong predictors of behaviour for different 

transportation contexts (Itzchakov, Uziel, & Wood, 2018; Lanzini & Khan, 

2017; Ouellette & Wood, 1998). There is also evidence that habit forms 

attitudes, and in some cases it may even have a more substantial effect on 

behaviour than attitudes (Kroesen, Handy, & Chorus, 2017). In a context with 

new demands for using technology linked to transportation (e.g. internet 

applications and the web for buying tickets or booking trips), there will be 

room for the formation of new trip-planning habits and choosing modes of 

transportation. 

 

Norms 
In general, norms are individual expectations or shared expectations learned in 

a social context which signalise consequences (positive and/or negative) for a 

given behaviour. They are differentiated by their motivational content 

(Schwarts, 1973). In the context of transportation, depending on the moral 

obligation references, one may anticipate negative consequences when 

frequently using a private car, while taking public transport or traveling 

actively may signalise a positive consequence.  

The norms perceived by individuals are classified into descriptive norms, 

subjective norms and personal norms. The literature on social psychology 

classifies norms into descriptive and injunctive norms, with the latter being 

subdivided into social and personal norms or moral norms (Thøgersen, 2006a).  

Aside from the subjective norms from the TPB, this thesis investigates 

descriptive and personal norms. Descriptive norms can be defined as the 

individual’s perceptions of how widespread and acceptable a behaviour is for 

a particular social group. This concept has been widely investigated, especially 

for communicating pro-environmental messages (Rimal & Real, 2003).  
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Personal norms are individual perceptions of the moral sanctions for a given 

behaviour tied to one’s self-concept; while violation of the social norm would 

generate feelings of guilt, conformity would create feelings of pride and 

enhance self-esteem. Personal norms are activated by one’s perceptions of 

consequences and ascription of responsibility for one’s behaviour to the other’s 

welfare (Schwartz, 1968). 

Previous research has identified that descriptive norms can motivate 

individuals to reuse towels in hotels by creating a physical context that 

highlights the social norms (Goldstein, Cialdini, & Griskevicius, 2008). Social 

norms indirectly predict the desire to ride bicycles (Passafaro et al., 2014) and 

buy electric vehicles (Bobeth & Kastner, 2020). Personal norms, triggered by 

biospheric values, predict the reduction of private car use (Ünal, Steg, & 

Granskaya, 2019), the travel mode choice (Lind, Nordfjærn, Jørgensen, & 

Rundmo, 2015) and the acceptability of increase in parking fees (Westin, 

Nordlund, Jansson, & Nilsson, 2020). 

 

Perceptions of climate change and political orientation 
There is empirical evidence that supports a relationship between beliefs in 

climate change and political orientation (McCright & Dunlap, 2011; Straughan 

& Roberts, 1999). This relationship can be partially explained by the ideologies 

endorsed by some segments of society and political parties. For instance, some 

climate policies may be interpreted by right-leaning individuals as threats to a 

free market and individual choice. These interpretations, biased by ideologies, 

have created a polarised politicisation of climate change perception 

(Whitmarsh & Capstick, 2018).  

Leiserowitz et al. (2018) showed that Americans mostly supported the 

belief in climate change. Still, only 15% of the respondents understood that 

almost all scientists have concluded that human-caused global warming is 

happening. Further, in the American context, it has been identified that 

minority groups have different motivations for responding to climate change 

than privileged groups. While the former is more concerned with equity, health 

and community issues, the latter is more centred on partisan and ideological 

perspectives (Pearson & Schuldt, 2018). 

Research with a broader range of nationalities has shown that the attitudes 

related to beliefs in climate change have varied across time and also across 

nationalities, with Latin America and parts of Asia as examples of increasing 

levels of environmental concern in recent years (Capstick, Whitmarsh, 

Poortinga, Pidgeon, & Upham, 2015).  

Given this ideological background surrounding beliefs in climate change, 

the extent to which one is aware of its impact on the environment due to one’s 

travel also influences attitudes towards different modes of transportation. 
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Moreover, believing in technological solutions and that the market will solve 

environmental issues is associated with lower environmental concerns (Gifford 

& Nilsson, 2014; Von Borgstede, Andersson, & Johnsson, 2013). However, an 

alternative to induce climate change deniers to behave more pro-

environmentally is the use of communication framings that support 

technological innovations to promote pro-environmental behaviour (Bain, 

Hornsey, Bongiorno, & Jeffries, 2012). 
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OBJECTIVES  
A previous meta-analysis on psychological correlates of car use has classified 

the decision to use a car as a habitual and cue-based decision, as well as a 

cognitive, deliberated process (Gardner & Abraham, 2008; Lanzini & Khan, 

2017). Thus, the strong habit of using a private car may be a barrier for people 

to use alternative transportation, such as carsharing services, while in other 

circumstances carsharing may be a substitute for a second car and has the 

function of a complementary mode of transportation. Therefore, the present 

studies are essential to investigate the relationship of habits with attitudinal, 

normative and motivational aspects in order to understand the use of private 

cars and carsharing.  

The outcomes of this investigation are essential to help researchers and 

practitioners identify in which circumstances the use of carsharing can be 

fostered and what psychological aspects are most relevant to this change. For 

example, in different circumstances (e.g. the purpose of a journey or which 

carsharing business model is used), the process to decide on a mode of 

transportation over another can vary, being more or less habit dependent and 

more or less deliberated.  

This thesis investigates the directions and to what extent habits, attitudes, 

norms and motives influence people’s travel mode choice. In Study I, the 

psychological predictors to use a private car are assessed based on four 

different travel purposes. In Study II, behavioural and psychological aspects 

are used as clustering variables to segment users and non-users of carsharing. 

In Study III, an empirical model, which is accessible and easy to communicate 

to non-academic professionals, is proposed to predict intention to use 

carsharing among users and non-users from two nationalities (Sweden and 

Italy). Finally, study IV tests the preferences of different carsharing business 

models based on motivational aspects and trip purposes. Study IV also includes 

a re-application of the model from Study III with a Bayesian statistical 

approach. With a problem-oriented approach, and building upon classical 

theoretical models and concepts from social and environmental psychology, 

this thesis has the ultimate goal of producing knowledge about the use of 

carsharing that could be valuable for all professionals from transport-related 

areas.   
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SUMMARY OF EMPIRICAL 
STUDIES 

All the studies of this thesis focus on individuals’ choices of transport modes 

for daily trips, taking into consideration the trip purposes and the different 

characteristics of carsharing business models. By identifying patterns of 

behaviour and psychological aspects involved in people’s travel mode choice, 

one may identify strategic factors aiming to foster the use of carsharing. 

The studies have in common the investigation of the concepts of habit, 

motive, attitude and norms, with the measurements adapted to the specificities 

of each study. However, they also have their unique contributions. While Study 

I aimed to predict the frequency of car use for different trip purposes, Study II 

aimed to identify segments in the sample of users and non-users of carsharing 

based on behavioural and psychological aspects. Study III proposes an 

integrated model of psychological predictors of intention to use carsharing. 

Study IV re-applies the model presented in Study III with a Bayesian 

perspective, and identifies the preferences for different carsharing business 

models, given motivational aspects and trip purposes. In Study I and IV, there 

is a focus on trip purposes, and the studies aimed to identify the differences of 

important predictors for each of them. In Study II, the focus is not on the trip 

purpose but rather on the differences between users and non-users of 

carsharing. It aimed to identify ‘mobility styles’ based on behavioural and 

psychological aspects that grouped segments of the sample. In study III, the 

focus is to build and test a psychological model to predict the intention to use 

carsharing, considering the relevance of the analysis of invariance to compare 

groups. Study IV combines multiple facets developed along with the previous 

studies (e.g. trip purposes and the psychological model) and the particularities 

of different carsharing business models.
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Study I 
This study had two main objectives. The first objective was to identify classes 

of motives for choosing a transport mode utilising exploratory reasoning. The 

second objective was to predict driving frequency for different trip purposes 

using the previous classified motives and driving habits, descriptive norms, 

attitudes and sociodemographic variables, utilising a directional test of 

hypothesis reasoning.  

The trips were classified as commuting, shopping, child-related activities 

or leisure, covering trips characterised as routine trips and sporadic trips. Thus, 

the second objective was to measure the relative importance of each predictor 

for driving frequency and to test the hypotheses presented next. 

The research questions of this study are: Which motives do people consider 

when selecting their transport modes? How relevant are those aspects for 

different trip purposes? To what extent do driving habits affect driving 

frequency for trips with different purposes relative to attitudes, norms and 

motives? 

The hypotheses are:  

H1: Descriptive norms and car attitudes are positively correlated to driving 

frequency for all trip purposes. 

H2: Driving habit is the strongest predictor for trips related to routine 

activities such as commuting, shopping and child-related activities, but not to 

leisure trips. 

H3: Psychological variables are stronger predictors of driving frequency 

than socio-demographic variables.  

H4: Perceived outcomes are negatively correlated with driving frequency 

for all trip purposes; symbolic and instrumental motives are positively 

correlated with driving frequency for all trip purposes. 

 

Method 
Sample 

The survey was sent by post to 3,000 Swedish residents randomly recruited in 

rural, semi-urban and metropolitan areas. The response rate was 34.6%, and 

after applying filters the study had 885 valid respondents. Only holders of a 

driving license and those who had a typical week were considered. The purpose 

of the filters was to reduce the chances that more drastic confounders could 

have affected the dependent variables due to atypical events in people’s 

routines (for a detailed sample description, see Appendix, Study I, Table 1). 
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Instrument 

The survey covered five scales: motives (13 items), driving habits (6 items), 

descriptive norms (8 items), attitudes (3 items) and travel behaviour (9 items). 

For detailed information regarding the survey, see Appendix, Study I, 

subsection 5.2 Instruments and procedures. 

 

Statistical analysis 

Ordinal factor analysis was performed to map the characteristics of transport 

modes regarding instrumental and symbolic features and outcomes for the 

environment and oneself.  

Thereafter a hierarchical multiple linear regression model utilising the 

factor scores was used to identify the relevance of different predictors for 

shopping, leisure and child-related trips. For the commuting trips, a 

proportional odds logistic regression was performed with the same predictors 

used on the other models. The reason for this differentiation is that the factors 

extracted for shopping, leisure and child-related trips are metric, while 

commuting trips is an ordinal variable.  

 

Results 
Factors extracted from factor analysis for motives 

A three-factor solution was retained, accounting for 54.4% of the variance for 

the motives scale. The Kaiser-Meyer-Olkin’s sampling adequacy criteria 

(KMO) was .724, which is an acceptable value according to the 

recommendations by Kaiser (1974). Bartlett’s test indicated that the null 

hypothesis that the matrix is an identity matrix was falsified X2(55) = 2263.2, 

p < .001. 

The factors were labelled as perceived outcomes, symbolic and 

instrumental, with ordinal reliability coefficient values of .83, .84 and .74, 

respectively. The factors accounted for 25.6%, 14.3% and 14.5% of the 

variance, respectively. 

 

Factors extracted from PCA for driving habits, norms and trip purposes 

The items corresponding to the predictive variables driving habit and norms 

and the outcome variables trip purposes were classified in factors using ordinal 

PCA. Driving habits (5 items) were computed as one factor with an ordinal 

reliability coefficient of 0.84 and descriptive norms (8 items) with an ordinal 

reliability coefficient of 0.70. 

For the outcome variables, the items were gathered in the following 

manner: shopping trips (2 items) with an ordinal reliability coefficient of 0.7, 
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leisure trips (4 items) with an ordinal reliability coefficient of 0.69 and child-

related trips (2 items) with an ordinal reliability coefficient of 0.69. 

 

Proportional odds logistic regression and multiple hierarchical regression 

models 

The first hypothesis (H1) of this study predicted that descriptive norms and 

car attitudes would positively correlate to driving frequency for all trip 

purposes. The results give only partial support for H1. Descriptive norms were 

a statistically significant predictor for commuting ( = .441) and leisure trips 

( = .091) in the second step of the model, and only for commuting ( = .251) 

in the third step. Car attitudes was a statistically significant predictor for 

commuting ( = .162), shopping ( = .128) and leisure trips ( = .058) in the 

second step of the model, and only for shopping trips ( = .085) in the third 

step. 

The second hypothesis (H2) predicted that driving habits would be the 

strongest predictor for trips related to routine activities such as commuting, 

shopping and child-related activities, but not related to leisure trips. This 

hypothesis enjoys fairly strong support in the results: driving habit was an 

important predictor for all trip purposes and the most relevant for leisure and 

shopping trips (commuting = .795, shopping = .337, child-related = .315, leisure = .107). 

The third hypothesis (H3) predicted that psychological variables are 

stronger predictors of driving frequency than socio-demographic variables. 

This hypothesis enjoys partial support from the results. Based on the third step 

in the models, leisure and shopping trips were foremostly predicted by the 

psychological variable driving habit (leisure = .107, shopping = .337). Still, 

commuting and child-related trips were mostly predicted by the socio-

demographic variables income and housing, respectively (commuting = 1.507, 

child-related = .505). 

The last hypothesis (H4) predicted that perceived outcomes would be 

negatively correlated with driving frequency for all trip purposes and that 

symbolic and instrumental motives would be positively correlated with driving 

frequency for all trip purposes. This hypothesis enjoys partial support from the 

results. Perceived outcomes were negatively associated with driving frequency 

for commuting trips on both steps (second step = -.232, third step = -.193). Symbolic 

motives were positively associated with shopping on both steps (second step = 

.250, third step = .163) and commuting trips only on the second step of the model 

(commuting = .295). Instrumental motives were positively associated with 

shopping trips on both model steps (second step = .185, third step = .117). 
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Discussion 
The newly proposed measurement of motives had a three-factor solution, 

providing a slightly different grouping of factors than other studies on this topic 

(Anable & Gatersleben, 2005; Bergstad et al., 2011; Steg, 2005). Facing acute 

demands for more sustainable transportation (Banister, 2011), the inclusion of 

items measuring the perceived outcomes provides a rich possibility for 

discussion on the topic of motives for transport mode choice. This 

measurement goes beyond the explanations based only on symbolic and 

instrumental motives, and it tests the relative predictability of issues related to 

sustainability for travel behaviour. 

The first step of the models covered only sociodemographic variables, and 

it had the lowest variances explained for different trip purposes. This simple 

model showed that the city size variable had a negative coefficient estimate, 

indicating a negative correlation to driving frequency. The same pattern was 

found for the variable gender. Gender (coded 0 for men and 1 for female) had 

a negative coefficient for all purposes, but it was not significant for child-

related trips. This result indicates that women are relatively less frequent 

drivers for all trips, except for child-related trips. 

In the second step, motives, descriptive norms and car attitudes were 

included in the model. These variables contributed to increasing the variance 

explained for all trip purposes. The Akaike information criterion (AIC) 

indicated a better fit for this model. Perceived outcome motives were relevant 

for the prediction of commuting trips, symbolic motives were relevant for 

shopping and commuting trips and instrumental motives were relevant for 

shopping and leisure trips. 

When the driving habits category was inserted into the model (the third step 

of the regression), the coefficient estimates of psychological predictors were 

extremely reduced, while the variance explained by the model increased and 

the model fit became better. Driving habits suppressed the relationship of 

norms and attitudes in leisure trips; it suppressed subjective motives in 

shopping trips; it suppressed subjective motives and attitudes in commuting 

trips; and it was the only psychological predictor of child-related trips. 

Along with the strong effects of habits, commuting and child-related trips 

were foremostly predicted by the type of housing and income, although living 

in a house and having a high income was even more strongly associated with 

driving frequency than driving habits. Moreover, it seems that parents, when 

traveling for child-related activities,  are to a small extent influenced by social 

cues, such as norms and symbolic motives, and by cognitive evaluations, such 

as instrumental motives or perceived outcomes.  
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Study II 
The objective of Study II was to identify segments of users and non-users of 

carsharing regarding their attitudes towards carsharing services, habits, 

environmental concerns and political orientation. The segments were defined 

as mobility styles and further described based on sociodemographic variables 

and motives to use carsharing. 

The research questions were: 

RQ1: What are the profiles of both users and non-users of carsharing in 

European cities regarding their travel patterns and psychological aspects (e.g. 

attitudes, acceptability of carsharing, personal norms and environmental 

concern)?  

RQ2: How do they differ?  

RQ3: Which motives are relevant for these groups when they consider using 

carsharing?  

RQ4: Do users of carsharing travel more sustainably? 

 

Method 
Sample 

The sample comprised 1,519 users of carsharing and 3,695 non-users. The 

mean age was between 40 and 49 years old, 50.7% were men, 48.8% had a 

personal monthly income before taxes up to €2,499 and 70% of respondents 

had a college degree or higher level of education. Regarding the household 

profile, 34.2% had two persons cohabiting, only 13.2% were car-free 

households and 50.7% owned one car. The nationalities were distributed 

among Italy (51.7%), Sweden (44.5%) and other countries (3.8%) (for detailed 

sample description, see Appendix, Study II, Table 2).  

 

Instrument 

The participants responded to an online survey that covered measurements 

of private car habit, frequency of use of different modes of transportation 

(private car as a driver, private car as a passenger, carsharing, public transport, 

motorcycle, taxi, cycling and walking) for daily trip purposes, attitudes, 

environmental awareness, personal norms, political orientation, green political 

scale and motives scales. For detailed information regarding the survey, see 

Appendix, Study II, subsection 2.1 Instruments and procedures. 

 

Statistical analysis 

A hierarchical cluster analysis was performed to identify the segments of users 

and non-users of carsharing. The clustering variables were private car 

preference, transport for daily trips (private motorised, active and public 

transport), attitudes, environmental concern, personal norms, political 
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orientation and green political scale. Two separate cluster analyses were 

conducted, one including current carsharing users and one including non-users. 

 

Results 
The attitudinal Cronbach’s alpha values were .69 for current users and .71 for 

non-users, the environmental concern Cronbach’s alpha values were .87 for 

current users and .91 for non-users and the personal norms Cronbach’s alpha 

values were .85 for current users and .88 for non-users. 

Five clusters were identified through the hierarchical cluster analysis (see 

Appendix, Study II, Table 3): 

 

• User mobility style 1 – Multi-mode and Low environmentalism (Multi-m 

L-environment) (N = 280; 18.7% of users).  

These carsharing users are characterised by a relatively medium level of 

private car habit. In general, they travel more seldom by private motorised 

modes: once or a few times a month by private car and carsharing. They use 

public transport or travel actively one to three days a week. They have the 

lowest level of environmental concern and personal norms. They would place 

themselves in a central-right political orientation, on a lower green political 

perspective and they have positive attitudes towards carsharing. 

 

• User mobility style 2 – Car-focused Ambivalent (Car-f Amb) (N = 531; 

35.5% of users). 

These carsharing users have a relatively strong habit of private car use. 

They use a private car one to three days a week and use public transport or 

travel actively only once or a few times a month. Contrary to their strong 

private car habits, they have a high environmental concern, strong personal 

norms to reduce the environmental impact of personal travel and have positive 

attitudes towards carsharing. They place themselves in the middle of a left-

right political orientation and rate themselves as green on the political scale. 

 

• User mobility style 3 – Active P-T transport Green (A P-T Green) (N = 

685; 45.8% of users).  

The carsharing users in this segment have the weakest habits of private car 

use and the lowest frequency of private motorised trips. Their daily travel 

routines mostly include active modes or public transportation. They have 

strong positive attitudes towards carsharing, and a great environmental concern 

and personal norms. They are more inclined towards a green political scale and 

a left-wing political orientation. 
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• Non-user mobility style 4 – Car-focused Low-green (Car-f L-Green) (N = 

1574; 43.3% of non-users).  

This group has the strongest habits of private car use. They use a car for 

their daily travel one to three times a week, they make use of public 

transportation more seldom and once/a few times a month they travel actively. 

Their attitudes towards carsharing services are the lowest of all groups, and 

they also have the second-lowest environmental concern and the weakest 

personal norms. They would place themselves in a central-right political 

orientation and a lower green political perspective.  

 

• Non-user mobility style 5 – Multi-mode and High environmentalism 

(Multi-m H-environment) (N = 2058; 56.7% of non-users).  

This group has a relatively medium level of private car use habits. Overall, 

they have low frequencies of private motorised trips, they travel actively and 

by private car once/a few times a month and one to three times per week by 

public transport. They are positive towards carsharing services; they have the 

highest environmental concern and strong personal norms to reduce the 

negative impact of their travel on the natural environment. Politically, they can 

be characterised as greener and as having a more left-wing affiliation. 

Among the motives to use carsharing, ‘The convenience of having a car 

only when I need it’ and ‘To avoid responsibilities with maintenance and 

repairs of my own car’ were among the three motives most selected by all 

mobility styles. The motive ‘The accessibility of carsharing pick-up locations 

near my place/workplace’ was among the three most selected for all mobility 

styles except for mobility style 4, for which ‘To reduce expenses’ was the third 

most important motive. The least important motive among all mobility styles 

was ‘For more comfort when traveling’. 

 

Discussion 
Carsharing users do not necessarily travel more sustainably or give up 

ownership of private cars. Except for user mobility style 3, the mean frequency 

of the use of a private car is roughly the same across mobility styles of users 

and non-users, and the percentage for which sustainability was selected as a 

motive to use carsharing was below 50%. 

Among the users of carsharing, the segment represented by user mobility 

style 3 could be seen as a target goal for the near future. This segment 

represents 45% of carsharing users in the sample, and they are motivated to 

reduce the environmental impact due to personal travel. This mobility style is 

more common in Sweden, accounting for 52% of the users in this segment. 

The segment with a higher preference for private car use and the least 

concern about the environmental impact of transportation is non-user mobility 
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style 4. This mobility style is not associated with a specific country, and the 

individuals’ motivation to use or possibly become a user of carsharing is 

unclear. The percentages of motives chosen were spread out, and the means 

for the use of public transport and attitudes towards carsharing were the lowest 

among segments. A likely prediction is that this group may be the most 

resistant to using carsharing services for their daily routines. 

 

Study III 
The objective of Study III was to propose and test a model that would be 

theoretically sound, and that would be easy to be use for communication and 

training by practitioners in the urban and transport sectors. Moreover, it aimed 

at testing the model with subsamples with different experiences regarding 

carsharing (users and non-users of carsharing) and in countries that have 

different carsharing markets (Sweden and Italy).  

Based on the frameworks of the TPB and TAM, the hypotheses of this study 

include that behavioural intention to use carsharing is expected to be positively 

and directly predicted by people’s climate morality (environmental concern 

and personal norms) (H1), subjective norms (H2), control (to what extent they 

perceive being in control regarding choosing to use the service actively) (H3) 

and trust (of availability and to what extent they could rely on the service) (H4). 

The last hypothesis is that driving habits will negatively predict the intention 

to use carsharing (H5).  

Given the proposed theoretical model, the following research questions 

guide this study: 

RQ1: To what extent does the proposed model, based on TPB and TAM, 

explain the intention to use carsharing in the near future? 

RQ2: What are the main incentives and barriers to the intention to use 

carsharing? 

RQ3: Do habits, climate morality, subjective norms, control and trust 

differently affect users and non-users of carsharing regarding their intention to 

use this service? 

RQ3a: If there are substantial differences between users and non-users, to 

what extent do they differ depending on their cultural backgrounds? 

 

Method 
Sample 

The participants were classified into four groups: Italian users (N = 1,377), 

Italian non-users (N = 1,874), Swedish users (N = 1,068) or Swedish non-users 

(N = 1,753) of any kind of carsharing service. The sociodemographic variables 

for each group are reported in Appendix, Study III, Table 1. 
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Instrument 

The same procedures for the survey’s development and distribution as well as 

carsharing’s definition as described in Study II were applied here. 

The behavioural intention was assessed by one item: “I will continue to use 

carsharing” (for users), and “I will become a member of a carsharing” (for 

non-users). The habit was assessed through eight items: climate morality was 

assessed by five items, subjective norms were assessed by three items, trust 

was assessed by three items and six items assessed control.  

All items had a 7-point scale, in which one corresponded to the lower 

valence of the measurement and seven corresponded to the strongest valence 

of the measurement (see Appendix, Study III, supplementary material).  

 

Statistical analysis 

Structural equation modelling (SEM) was used to examine the effects of 

different factors on the intention to use carsharing. Multigroup confirmatory 

factor analysis (MGCFA) was used to identify which paths of the model were 

affected by the group. The software used was R (version 4.0.3), and the 

package was Lavaan version 0.6.7 (Rosseel, 2012). 

To make group comparisons, the differences in the measurement models 

were tested by using confirmatory factor analysis (CFA), and the configural, 

metric and scalar invariances were tested by constraining the parameters step 

by step and by using differences in comparative fit indexes to evaluate 

measurement invariance.  

 

Results 
For each step of the CFA, the chi-square statistic test is reported along with 

other fit indexes (CFI, RMSEA and SRMR) (see Appendix, Study III, Table 

3). The ∆CFI values were all under .01, and therefore the strictest model (M4) 

was retained. The means and standard deviations for all items are reported in 

Appendix, Study III, supplementary material. The fit of the first model 

presented X2(964) = 5,394.60, p < 0.001. The fit of the second model presented 
X2(979) = 5,611.82, p < 0.001. The fit of the third model presented X2(1004) = 

6,520.62, p < 0.001. The fit of the fourth model presented X2(1012) = 6,438.98, 

p < 0.001. Given the results of the values of ∆CFIs, it is possible to address 

RQ1 and assume that the proposed model is a good model to predict intention 

to use carsharing. 

The results shown in Appendix, Study III, Table 4 and Table 5 give support 

to answer RQ2, RQ3 and RQ3a. Control was the main predictor of intention to 

use carsharing among users (βSweden = 0.77, p < .001; βItaly = 0.48, p < .001) and 

non-users (βSweden = 0.32, p < .001; βItaly = 0.43, p < .001). Driving habits 
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negatively predicted the intention to use carsharing (βUsers Sweden = -0.21, p < 

.001; βNon-users Sweden = -0.07, p = .021; βUsers Italy = -0.79, p = .041), except for 

Italian non-users (β = -0.00, p = .743). Subjective norms positively predicted 

the intention to use carsharing among users (βSweden = 0.12, p = .014; βItaly = 

0.37, p < .001) and non-users (βSweden = 0.15, p < .001; βItaly = 0.36, p < .001). 

Trust was a predictor of intention only for the Italian groups (βUsers Sweden = -

0.00, p = .926; βNon-users Sweden = 0.05, p = .099; βUsers Italy = 0.25, p < .001; βNon-

users Italy = 0.10, p = .002). Climate morality had a small negative effect on only 

the Swedish groups (βUsers Sweden = -0.09, p = .028; βNon-users Sweden = -0.14, p < 

.001; βUsers Italy = -0.01, p = 0.844; βNon-users Italy = 0.03, p = .342). 

Five chi-squared tests were performed to test the null hypothesis that the 

regression coefficients were the same across groups for the five parameters. 

The results indicate that there are differences between the unconstrained and 

constrained models for the parameters habit (χ2 diff (3) = 17.1, p < 0.001), 

climate morality (χ2 diff (3) = 9.2, p < 0.05) and control (χ2 diff (3) = 36.1, p 

< 0.001). No differences were identified for the parameters subjective norms 

(χ2 diff (3) = 3.3, p = 0.33) and trust (χ2 diff (3) = 7.7, p = 0.05). Therefore, 

comparisons among coefficients are only statistically significant at a 95% 

confidence interval for the coefficients of the variables habit, climate morality 

and control. 

 

Discussion 
The results of this study provide evidence to support both the TPB and TAM 

as important frameworks to investigate and predict the intention to use 

carsharing (RQ1). They also successfully answer RQ2 by indicating that 

perception of control was the main incentive for the intention to use carsharing, 

while driving habit was the main barrier. The estimates and CIs reported in 

Appendix, Study III, Table 4 and Table 5 give support to answer RQ3 and 

RQ3a. Swedish users and non-users do not differ substantially in terms of 

psychological predictors to the intention to use carsharing. Between the Italian 

groups, driving habits did not affect the behavioural intention of non-users and 

had a small effect on users. 

The results show that there are psychological common factors predicting 

intention to use carsharing between users and non-users, but also that there are 

some particularities for each group. Control was the main predictor of intention 

to use carsharing. Driving habits had stronger negative effects for users of 

carsharing than for non-users. Subjective norms positively predicted the 

intention to use carsharing among all groups. Trust was a predictor of intention 

only for the Italian groups. Climate morality had a small negative effect on 

only the Swedish groups. 
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Study IV 
The objective of Study IV was to identify behavioural and psychological 

facilitators and barriers to use different carsharing business models. It 

identifies the preferable carsharing business models for different trip purposes 

and the primary motivators to use them. Given the variety of carsharing 

business models and the complexity of the psychological and behavioural 

aspects surrounding the choice to use carsharing services, the research 

questions for this study are:  

RQ1: What are the car use patterns across the carsharing business models? 

RQ2: To what extent does each motivator impact the probability of 

choosing a carsharing business model?  

RQ3: For each kind of trip purpose, what carsharing business model is 

preferred? 

RQ4: For each business model, how do the different psychological 

predictors impact the frequency of use of carsharing? 

 

Method 
Sample 

The sample consisted of carsharing users (N = 1,121) in the German cities of 

Frankfurt (N = 465), Köln (N =136) and Stuttgart (N = 303), and nationwide 

for one of the operators (N = 217). The mean age was 46 years and 49.2% of 

the respondents were male. Five operators, representing four business models, 

participated in the study. The operators were named based on their business 

models: free-floating (FF), round-trip station-based (RTSB_A and RTSB_B), 

peer-to-peer (P2P) and combination of FF and RTSB (COMB) (see Appendix, 

Study IV, Table 1).  

 

Instrument 

The same procedures for the survey’s development and distribution, as well as 

carsharing’s definition as described in Study II and Study III were applied here. 

The behavioural intention was assessed by one item: “I will continue to use 

carsharing” (for users) and “I will become a member of a carsharing service” 

(for non-users). 

The habit was assessed by eight items: climate morality was assessed by 

five items, subjective norms were assessed by three items, trust was assessed 

by three items and six items assessed control. 

All items across variables had a 7-point scale, in which one corresponded 

to the lower valence of the measurement and seven corresponded to the 

strongest valence of the measurement (see the supplementary material3). 

 
3 https://erikamsramos.github.io/carsharing/ 
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Statistical analysis 

RQ1 was analysed through descriptive analysis. RQ2 was modelled using a 

Bayesian multinomial regression with a logistic link function utilising the brms 

R package (Bürkner, 2018). In multinomial regression the response variable is 

categorical. The probability of selecting a specific category (a carsharing 

business model) is based on the generalised linear model.  

RQ3 was modelled with a Bayesian Bradley-Terry model with the bpcs R 

package (Mattos & Ramos, 2021). The Bradley-Terry model is a statistical 

model that evaluates the probability of a user selecting between two carsharing 

operators. 

RQ4 was analysed with Bayesian sequential (also known as cumulative) 

ordered regression for each kind of carsharing business model (Bürkner & 

Vuorre, 2019). These models were implemented using the brms package in R 

(Bürkner, 2018). The response variable was ordinal, corresponding to the 

frequency of use. In this model, the predictors correspond to psychological and 

socio-economic variables. 

For both Bayesian models, the priors were chosen to be weakly-informative 

priors. Weakly-informative priors are proper priors (they are a valid probability 

distribution) which allow the model parameters to be estimated without bias. 

In other terms, weakly-informative priors have a very low impact on the 

parameter estimation when compared to the evidence provided by the data. 

 

Results 
Overall, all users believed that they would have more cars in their 

households if they were not members of a carsharing service. There were some 

variations within the three operators of round-trip station-based business 

models (COMB, RTSB_A, and RTSB_B). The users of RTSB_B were the 

ones with the highest percentage of public transport monthly ticket ownership. 

The users of FF were the ones with higher percentages of private car ownership 

and private car use. 

It was identified that the preferences for different carsharing operators were 

not affected by gender and that the preferences of older age groups were lower 

for P2P and FF and higher for RTSB_B. P2P and FF were also less preferred 

among user with higher income and higher educational levels. However, the 

preferences for different motivators (accessibility, reduction of expenses, not 

owning a car, sustainability, avoiding maintenance, not worrying about 

parking and convenience) did not affect the preferences for different business 

models. 

Different preferences of carsharing business models depended on the trip 

purpose, with a trade-off between FF and RTSB. FF was the least preferred for 
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more sporadic trips and possibly for longer distances (bulk shopping, 

recreational activities on weekends and short holidays), while RTSB was most 

preferred. For recurrent trips in the inner city zone (work-related trips, daily 

shopping and going out for dinner), FF was among the most preferable, and 

RTST_B was the least preferred. The P2P business model stood out for short 

holiday trips as the most preferred carsharing business model. 

The results indicate that when it comes to driving habits and trust in the 

service, users of FF and RTSB differ substantially. Stronger driving habits 

positively affected the probability of answering on the highest level of the scale 

(e.g. the highest frequency of use) for RTSB operators, while higher levels of 

trust in the service positively impacted the probability of answering on the 

highest level of the scale for FF. 

 

Discussion 
Concerning RQ4, the psychological predictors had low variation between the 

operators COMB and P2P. This low variation and the fit indexes indicate that 

the models had a better fit for FF and RTSB business models. Further research 

could investigate in more detail what the most relevant individual factors that 

explain the preferences for the users of COMB and P2P business models are.  

From a methodological perspective, this study showed that the highest 

frequency of use (e.g. response 5 in the Likert scale) was the main affected 

response in RQ4. This result is important to communicate to other researchers, 

in terms of the importance of treating Likert scales as ordinal data and avoiding 

using them as a metric assessment, as has commonly been done across different 

research domains (Liddell & Kruschke, 2018). There are many problems in 

statistical analysis surrounding the use of Likert scales, mainly due to the 

common practice of analysing ordinal data as if they were metric. Among these 

problems, inflated type I and type II errors, misses and inversions of main and 

interaction effects are in the list of detractions when opting to use Likert scales 

(Liddell & Kruschke, 2018). 
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GENERAL DISCUSSION  
The main focus of this thesis was to produce knowledge regarding the 

psychological aspects involved in people’s travel mode choice to foster the 

use of carsharing, taking into consideration the trip purposes and the different 

characteristics of carsharing business models. First, it measured the direction 

and extent to which motives, driving habits, norms and attitudes influence the 

frequency of car use for different trip purposes (Study I). Second, it identified 

segments of users and non-users of carsharing based on preferences of 

transport modes, attitudes, environmental concerns, personal norms and 

political views (Study II). In light of the above, it proposes a psychological 

model to drive practitioners' decision-making regarding carsharing services 

(Study III), and analyses preferences for different business models of 

carsharing based on psychological predictors and trip purposes (Study IV). 

The discussion of the knowledge produced by this thesis follows the 

following structure, First, the most valuable results from the studies are 

highlighted in the main results section. Subsequently, further discussions are 

presented regarding theoretical implications, practical implications, ethical 

considerations, limitations of the studies, future directions and the conclusion 

of this thesis. 

 

Main results 
Study I 
In this study, a new scale was proposed to measure motives when selecting a 

mode of transport. Differently from previous studies, this measure was not 

specific for a transport mode but rather general, so as to accommodate all the 

possible transport modes. A three-factorial solution was identified, adding the 

third component, perceived outcomes, to symbolic and instrumental factors. 

This solution had a slightly different structure from the literature on symbolic-

affective and instrumental motives (Anable & Gatersleben, 2005; Bergstad et 

al., 2011; Steg, 2005), adding the evaluation of the consequences of transport 

mode choice to oneself and the surrounding environment in the solution (see 

further discussion in the section Theoretical implications). 

Among the psychological predictors of driving frequency, habits were 

important across all trip purposes. This means that efforts of communication 

purposes to change travel behaviour should not focus on motivational or 
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normative aspects, as suggested in previous research (Kormos, Gifford, & 

Brown, 2015), but rather on alternatives that avoid and/or reduce strong habit 

formation. If communication efforts are going to be planned, they should be 

tailored for specific groups and specific trips. As identified in this study, 

shopping and commuting trips would benefit more from normative and 

motivational campaigns than leisure and child-related trips. 

It was identified that the predictive value of psychological variables varies 

significantly across trip purposes. For instance, if compared to the other trip 

purposes, leisure trips have a lower relationship with driving habits, which may 

indicate a window of opportunity to encourage more sustainable alternatives 

for transport in such contexts.  

It was also identified that child-related trips are less sensitive to social and 

situational cues, suggesting that attitudinal and social variables are less likely 

to change parents’ travel behaviour for child-related trips. This is a challenging 

behaviour, because family trips and trips with children are also the ones that 

are mostly associated with positive emotions and perceived as a meaningful 

moment (Zhu & Fan, 2018). If parents have a more car-oriented pattern of 

travel with their children, social and attitudinal factors may not be enough to 

promote more sustainable patterns of travel with children. 

Overall, the assessment of sociodemographic variables in relation to 

psychological variables by trip purposes provides practitioners with a good 

overview of which groups of the population to target for travel demand 

management (TDM) and in which circumstances it will be less costly for the 

drivers to change their behaviour (Loukopoulos, Jakobsson, Gärling, 

Schneider, & Fujii, 2005). Moreover, researchers and practitioners should be 

aware of which variables are taken into account by the models which they use 

to base their decisions and arguments on. As this study shows, the inclusion of 

driving habits in the models substantially changes the predictive values of the 

other variables. 

 

Study II  
Five different mobility styles were identified via behavioural and 

psychological clustering variables. User mobility style 1 has the lowest level 

of environmental concern and personal norms, representing 18.7% of the users 

of carsharing. User mobility style 2 (35.5% of users) has a high environmental 

concern, strong personal norms to reduce the environmental impact of personal 

travel and positive attitudes towards carsharing, but still has a high level of 

private car habits. User mobility style 3 (45.8% of users) is the segment of 

carsharing users with the weakest habits of private car use and the lowest 

frequency of private motorised trips.  
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The segment with the strongest habits of private car use is non-user mobility 

style 4 (43.3% of non-users). Moreover, among the non-users, the segment 

with the greatest environmental concern and strong personal norms is non-user 

mobility style 5 (56.7% of non-users). While non-users were divided into two 

groups with clear opposite directions of mobility styles, the group of users 

presented a more intricate pattern of travel and attitudinal perspectives.  

Regarding the motives to use a carsharing service, ‘The convenience of 

having a car only when I need it’ and ‘To avoid responsibilities with 

maintenance and repairs of my own car’ were the motives most selected by all 

mobility styles, while the least important motive was ‘For more comfort when 

traveling’.  

 These results show that carsharing users do not necessarily travel more 

sustainably or use carsharing due to pro-environmental reasons. There is 

empirical evidence that supports a relationship between beliefs in climate 

change and political orientation (McCright & Dunlap, 2011; Straughan & 

Roberts, 1999). This relationship can be partially explained by the ideologies 

endorsed by some segments of society and political parties. For instance, some 

climate policies may be interpreted by right-leaning segments as threats to a 

free market and individual choice. These interpretations, biased by ideologies, 

have created a polarised politicisation of climate change perception 

(Whitmarsh & Capstick, 2018).  

Given this ideological background surrounding beliefs in climate change, 

the extent to which one is aware of its impact on the environment due to one’s 

travel also influences the attitudes towards different modes of transportation. 

Further, believing in technological solutions and that the market will solve 

environmental issues is associated with lower levels of environmental concern 

(Gifford & Nilsson, 2014; Von Borgstede et al., 2013). However, an alternative 

to induce climate change deniers to behave more pro-environmentally is the 

use of communication framings that support technological innovations to 

promote pro-environmental behaviour (Bain et al., 2012), such as carsharing 

services. 
 

 

Study III  
The results of this study provide evidence to support both the TPB and 

TAM as important frameworks to investigate and predict transport behaviour. 

They also show the importance of looking at behavioural aspects related to the 

use of new transport services, such as carsharing.  

The results show that there are psychological common factors predicting 

intention to use carsharing between users and non-users, but also that there are 

some particularities for each group. Control was the main predictor of intention 
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to use carsharing. Driving habits had stronger negative effects for users of 

carsharing than for non-users. Subjective norms positively predicted the 

intention to use carsharing among all groups. Trust was a predictor of intention 

only for the Italian groups. Climate morality had a small negative effect only 

on the Swedish groups. 

The measure of control is strictly connected to the services’ online 

platforms, vehicles and parking schema. In this study, control was the main 

predictor of intention to use carsharing, corroborating previous studies. PBC 

has been shown to be among the main predictors of willingness to use shared 

parking systems (Liang, Eccarius, & Lu, 2019) and to re-use free-floating 

carsharing (Mattia, Guglielmetti Mugion, & Principato, 2019). 

Driving habits had stronger negative effects for users of carsharing than for 

non-users. This result indicates that users with a high perception of a need for 

a car are less willing to use carsharing than those who have lower levels of 

driving habits. Non-users may have a variety of preferences for traveling, and 

they do not necessarily have a strong link with a car to reach their destination. 

Habitual behaviours are mental schemas linked to a goal to act (Aarts & 

Dijksterhuis, 2000). If there is no link between traveling to a certain destination 

and the vehicle “car”, it is unlikely that someone would choose a service based 

on cars to travel. 

Subjective norms were a positive predictor across groups and nationalities. 

This result corroborates previous studies that identified that the perception of 

approval of peers can be an influence for transport services, such as bike-

sharing (Kaplan, Manca, Nielsen, & Prato, 2015) and public transport use 

(Carrus, Passafaro, & Bonnes, 2008; Thøgersen, 2009). 

Swedish users and non-users do not differ substantially in terms of 

psychological predictors to the intention to use carsharing. Between the Italian 

groups, the differences relied on driving habits. This factor did not affect the 

behavioural intention of non-users, as shown by the non-significant 

associations at the 0.95 percent level, but did affect users. While trust did not 

affect the Swedish groups, it affected the Italian groups. Previous research has 

identified that increased familiarity with the service platform has a positive 

impact on consumer’s trust in the service (Liao, Molin, Timmermans, & van 

Wee, 2020). However, the results from this study do not lend support to this. 

Users and non-users of carsharing did not differ in levels of trust in the service.  

 Climate morality had a small negative effect among the Swedish groups 

and no effect at all among the Italian groups. This result may indicate a low 

perception of carsharing as a way of reducing environmental impact, since it 

is car-based. Despite the forecasted reduction in CO2 emissions and land use 

due to the use of carsharing instead of private cars (Jorg Firnkorn & Muller, 

2015), the impact assessment of carsharing is complex, and it depends on the 
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time framings of methodological designs (whether they are cross-sectional, 

‘before–after’ or longitudinal designs) (Jörg Firnkorn & Shaheen, 2016). 

Additionally, other factors can be more relevant to the decision to use 

carsharing, and concerns regarding the environment are not always aligned 

with pro-environmental behaviour performance (Tam & Chan, 2017).  

The comparison of the effect of climate morality between nationalities is 

challenging and interesting. Italy has been reported as a relatively 

environmentally friendly country in the European Union (Lévy-Leboyer, 

Bonnes, Chase, Ferreira-Marques, & Pawlik, 1996), while the intention to 

reduce car use and travel in a more environmentally friendly manner has been 

identified as quite low among Swedish residents (De Groot & Steg, 2007).  

However, this small difference between countries should be carefully 

considered, both because it is not a large difference and because climate 

morality has been modelled as a direct predictor in this study, while previous 

research has argued that variables measuring environmental concern perform 

better as an indirect predictor of a specific behaviour (Bamberg, 2003). 

 

Study IV  
This study shows that different business models are preferred given the trip 

purpose. It also shows that the variation of preferences and frequency of use of 

the different carsharing operators varies given age, level of education and 

income and psychological predictors, especially driving habits.  

Overall, all users believe that they would have more cars in their households 

if they were not members of a carsharing service. There is some variation 

within the three operators of RTSB business models (COMB, RTSB_A and 

RTSB_B), with the users of RTSB_B owning public transport monthly tickets 

to a greater degree. The users of FF were the ones with higher percentages of 

private car ownership and private car use. These results are an important source 

of information to better understand how carsharing can be integrated into 

public transportation and help to develop policies aiming at more integration 

(Hull, 2008). 

The FF model is the least preferred for more sporadic trips and possibly for 

longer distances (bulk shopping, recreational activities on weekends and short 

holidays), while RTSB is preferred. For recurrent trips in the inner city zone 

(work-related trips, daily shopping and going out for dinner), FF is the most 

preferable, and RTSB is the least preferred. The P2P business model stood out 

for short holiday trips as the most preferred carsharing business model. 

The psychological predictors had low variation between the operators 

COMB and P2P. This low variation and the fit indexes indicated that the 

models had a better fit for operators of the FF and RTSB business models.  
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Driving habits and trust in the service differ substantially between users of 

FF and RTSB. Stronger driving habits positively affected the probability of 

answering on the positive end of the scale (e.g. highest frequency of use) for 

RTSB operators, while higher levels of trust in the service positively impacted 

the probability of high frequency of use of FF services. Previous research has 

shown that the levels of trust in other people are lower for users of P2P 

compared to B2C, while trust in the technology involved in the service is more 

important to users of P2P than to B2C users (Julsrud & Priya Uteng, 2021). 

While previous research has identified a relevant impact of normative 

aspects on travel mode choice, including carsharing (Derikx & van Lierop, 

2021), in this study a small negative effect was detected, and only for the 

RTSB_A, RTSB_B and P2P.  

Previous research has identified a positive predictive effect of perceived 

behaviour control on the intention to use carsharing (Derikx & van Lierop, 

2021; Zhang & Li, 2020). In this study, we add value to the literature on this 

topic by showing that this effect is not stable across all points of the response 

scale. With the increase in perceived behaviour control, there is a decrease in 

the higher frequency of carsharing use (response 5) for FF, RTSB_A and 

RTSB_B. The opposite direction was identified for P2P users, with an increase 

in perceived behaviour control there was an increase in response 5.    

Corroborating previous literature, the climate morality latent variable did 

not present a relevant effect on the participants' frequency of use of any 

operator. Environmental considerations have not been shown to be a strong 

predictor of carsharing use (Ramos & Bergstad, 2021; Yoon, Cherry, & Jones, 

2017; Zhang & Li, 2020). 

This study proposes a Bayesian perspective to analyse the same model 

proposed in Study III. Bayesian data analysis can provide advantages to non-

Bayesian methods, such as better control of type I error (Kelter, 2021), more 

robust evidence towards the null hypothesis (Kruschke, 2013), propagation of 

uncertainties (McShane, Gal, Gelman, Robert, & Tackett, 2019), the inclusion 

of prior information (Gelman & Hennig, 2017) and handling models with 

many parameters and latent variables (Kucukelbir, Ranganath, Gelman, & 

Blei, 2015). 

 

Theoretical implications 
In Study I, inserting habits in the model attenuated and suppressed the effect 

of the other variables. Because habit produces contextual stability over time, 

and because most travels usually happen in similar contexts, this effect seems 

plausible (Thøgersen, 2006b). Leisure trips are not usually performed 

regularly, and they therefore had a weaker relationship with habit. 
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The trips in Study I and IV were classified based on the trip purposes, 

creating an even more specific unit of behavioural analysis (based on the 

action, target, context and time). However, the attitudinal evaluation of the car 

was maintained in general terms irrespective of the trip purpose. One may 

argue that, due to this partial correspondence between attitudinal-behavioural 

entities, the associations between the overall attitudes towards the car and 

driving frequency for each trip purpose were low (Ajzen & Fishbein, 1977). 

The concepts of perceived outcomes and climate morality were modelled 

as latent variables with strong emphasis on the normative aspect of travel 

behaviour. These concepts are closely related to the concept of ecological 

attitudes from the new ecological paradigm (NEP) as well as personal norms 

(Westin, Jansson, & Nordlund, 2018). Personal norms is an important predictor 

of travel mode choice and adoption of electric vehicles (Westin, Jansson, & 

Nordlund, 2018). As many carsharing operators have electric fleets and 

because carsharing is an alternative option in the travel mode choice paradigm, 

the climate morality concept also included personal norms. 

This thesis adds value to the literature on this topic by showing that the 

factors covering environmental issues had a predictive relationship only with 

commuting trips (Study I) and did not vary across different business models, 

being more relevant for P2P users. Previous research has identified a null 

motivational effect of ecological worldview in decreasing car use (Orru, Poom, 

& Nordlund, 2019), a small positive effect of ecological attitudes on electric 

vehicle adoption (Jansson, Nordlund, & Westin, 2017) and that the motives to 

travel more sustainably and avoid driving are least linked to environmental 

concern than other less costly pro-environmental behaviours, such as recycling 

(Whitmarsh, 2009). 

Despite the fact that Study I identified that perceived outcomes were a weak 

predictor of driving frequency for most of the trip purposes, this variable could 

have other relevant purposes, such as for tailored communication efforts. By 

working with audience segmentation, climate change communicators may 

develop framings that increase the salience of the message for each group and 

therefore be more persuasive (Markowitz & Guckian, 2018). 

 For example, different segments of carsharing users presented different 

levels of concern with the impact of their travels to the environment and 

climate morality in Study II, III and IV. These segments could, for instance, be 

a target for communication efforts aiming to reduce private car use due to 

environmental issues, and additionally to incentive P2P carsharing business 

models for these specific groups.  

Another important aspect of user segmentation is to understand the pattern 

of behaviours and demands that each segment has. Operators who have 

information regarding users’ behaviour may adapt their services to maintain 
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occupation rates through dynamic pricing, special offers or discounts. 

Typically, there is an imbalance of occupation rate between workdays and 

weekends, usually associated with non-leisure trips and leisure trips, 

respectively (Baumgarte, Brandt, Keller, Röhrich, & Schmidt, 2021).  

Moreover, women, organisations and suburb users are more likely to use 

carsharing on workdays (Baumgarte et al., 2021). With the information from 

this thesis, one may also argue that by knowing the trip purposes of these 

segments, it is also possible to predict which carsharing business model is more 

likely to be used. 

The results of these studies contribute to the literature in the manner in 

which it divides the outcomes of analysis into more detail. By analysing travel 

according to its purpose and segmenting the sample of carsharing users, these 

studies show how each psychological factor behaves in a specific situation and 

for particular groups.  

More than knowing that symbolic, instrumental and perceived outcomes 

will influence the decision to travel by car, Study I shows to what extent each 

of these predictors will affect trips with different purposes, and Study IV shows 

how these predictors vary across different carsharing business models. This is 

a significant theoretical contribution as it provides evidence that motivational 

and contextual aspects are interdependent. As argued in Steg and Vlek (2009), 

the contextual factors on environmental behaviour need to be examined in 

more detail to encourage and promote interventions aiming to change 

behaviour from a sustainable perspective. 

Study II extends the literature of market segmentation in transport research 

by combining psychological clustering variables and carsharing use. Study III 

and IV extend the literature of the TPB and TAM to carsharing research. In 

Study IV, control was the main positive factor for predicting the intention to 

use carsharing across all groups. This factor was proposed in order to 

encompass perceived behaviour control, perceived ease of use and usefulness 

as one latent variable. The evidence from these studies can also be interpreted 

as an ecologically valid attempt that extends the applications of concepts from 

a research program to a new context (the use of carsharing) (Schmuckler, 

2001). 

 

Practical implications 
The first message to practitioners and non-academic professionals is that 

behavioural and psychological factors have in this thesis shown to be valuable 

sources of information about using private cars for different trip purposes and 

the use or non-use of carsharing services. That means that practitioners need 

to go beyond sociodemographic variables to picture a complex system such as 
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transportation better. We (stakeholders in the transport sector) cannot change 

age, sex, income or household location. Still, we can implement solutions that 

will change attitudes and better suit people with different travel demands or 

facilitate new behaviour to break old habits. 

The second message is that we need to zoom in on the complexity of factors 

influencing travel behaviour and be more case-specific. There is no single 

solution to solve all the problems. Transport systems should be designed to fit 

the specificities of people’s demands, which is one of the central ideas of 

MaaS.  

For instance, in Study I the main predictors for child-related trips were age, 

type of housing and habits. For regular-based trips, such as commuting and 

shopping, the most important predictor is habits. Leisure trips had a weak 

relationship with habits. This information is valuable for facilitating people to 

get in contact with new services with which they may not yet be familiar, such 

as carsharing. Moreover, the choice of carsharing operator will also be 

influenced by the trip purpose, as shown in Study IV. 

In Study II, the non-users of carsharing considered the reduced expenses, 

the convenience and the avoidance of maintenance responsibilities as the 

primary motivational aspects of using carsharing services. Combined with the 

results from Study I and IV, carsharing services aiming to foster their services 

could focus on leisure trips and promote campaigns highlighting these 

motivational aspects to make the service more attractive for leisure trips.   

However, when the aim is to foster the use of carsharing services for 

commuting and shopping trips, the powerful effect of habits for routine-driven 

travel should be borne in mind, as well as the possibility that people with strong 

habits of driving a private car may be a segment less willing to use shared 

vehicles.  

Combining these results, one may conclude that there is a difference 

between routine-based trips (commuting and shopping) and more sporadic 

trips, such as leisure trips. Carsharing services may benefit from this 

information such that special profiles, pricing and features of the fleet could be 

designed for the specificities of each kind of travel. Facilitating the contextual 

conditions to use carsharing is the key to increasing people’s perceived 

behaviour control, which is one of the main predictors to use the service (Study 

III). For instance, vehicles with baby seats could be an added value for parents.  

The third message is that to move from the idea of car ownership to shared 

and service-based transportation, it is necessary to understand how people react 

and counteract interventions and new services. For instance, in Study II it was 

shown that carsharing users do not necessarily get rid of their private cars, but 

it could be the case that they refrain from buying a car in the future or that they 

have been using carsharing as a second or third car (Nijland & van Meerkerk, 
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2017). Therefore, we need further behavioural and psychological information 

on how people behave when traveling and to avoid implementing services with 

a low return in terms of sustainable outcomes. 

 

Ethical considerations 
The participants in all studies were informed of the general purposes of the 

research, and they were granted informed consent before starting to answer the 

paper-based and online surveys. For the subsamples recruited via carsharing 

operators, it was stated on the informed consent that the research conducted 

was not linked to any transport service’s interests. Moreover, they were 

informed that their answers would be made anonymous and stored encrypted 

in agreement with Regulation (EU) 2016/679 of the European Parliament on 

the protection of natural persons concerning the processing of personal data. 

 

Limitations 
The limitations of this thesis are first discussed in terms of design, followed by 

considerations of cognitive processes underlying survey response, 

considerations about error and bias in the recruitment and sampling processes 

and finally, statistical considerations. 

 

Design and cognitive processes in survey response 
The studies presented in this thesis have a cross-sectional design with 

correlational-based analysis. Therefore, it is not possible to draw causal 

inferences from the analysis, since there was no temporal control of the 

precedence between independent and dependent variables.  

When it comes to cognitive processes, the literature on survey methods 

indicates two main processes: optimising and satisficing. On the one hand, the 

optimising process comprises four stages. First, the respondents read and 

interpret the questionnaire’s items; second, they search for relevant 

information in their memories; and third, they integrate the salient information. 

In the last stage of the process, the judgment formed is translated into one of 

the options from the questionnaire that best matches their assessments 

(Krosnick, 1999). 

On the other hand, the respondents may adopt a satisficing strategy, which 

means that instead of carefully going through the stages of the optimising 

strategy, they may adopt a less energy-costly approach. They may go through 

the stages of optimising carelessly or even skip some stages. Answers may be 

based on heuristics; respondents may be more inclined to accept assertions or 

to choose ‘safer’ answers by anchoring on the middle points of the scale 
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(Tourangeau & Rasinski, 1988). Task difficulty, low ability to answer the 

questionnaire and low motivation are the main factors that encourage 

satisficing strategies (Krosnick, 1991). 

These two processes were kept in mind during the development of the 

questionnaire and interpretation of the results. The first aspect to be considered 

is the list of motives presented for the respondents in Study I, II, and IV. They 

were asked to rate the extent to which those motives were important for them 

when choosing a mode of transport (Study I and II) and selecting the 

motivators that were relevant for them (Study IV). It could be the case that 

some of the respondents had never considered some of those motives and 

formed a judgment in the moment when they answered the question. Similarly, 

when asked whether they plan to use carsharing within the next month (Study 

II), the judgment may have been overrated if compared to their actual choices 

on a daily basis, as a result of the effect of the availability heuristic (Tversky 

& Kahneman, 1973). 

Another relevant aspect is the concept of carsharing. It is common that 

people consider carpooling and ride-hailing as synonymous with carsharing. 

Therefore, the concept of carsharing could have been vague, meaningless or 

be interpreted in multiple manners. To avoid that, the concept of carsharing 

was clearly defined for all respondents at the beginning of the questionnaires, 

and those who reported not being aware of what it means did not receive the 

questions regarding carsharing. For the non-users, a phrase was added 

indicating that there were no right and wrong answers, that only their opinion 

matters. This was an attempt to reduce cognitive burden and bias, as some 

respondents try to optimise their answers even when they do not have strong 

attitudes towards an object (Payne, 1950). In this case, it was predicted that 

non-users might be less familiar with the processes involved in carsharing use, 

concerning pick-up locations near their work and facilities to book a vehicle.  

The questions regarding the environmental impact of the use of private cars 

may have affected the participants who own a car and elicited emotional 

feelings while answering the questionnaire. This could cause some polarisation 

of the answers or induce social desirability if the respondents interpreted the 

survey as having a pro-environmental perspective (Granberg & Holmberg, 

1991; Kormos et al., 2015; Krosnick, 1999). To reduce this effect, the 

questions regarding travel patterns were presented before the items that 

covered political views and issues related to the environment. 

 

Considerations regarding error and bias 
This subsection covers issues related to error and bias in survey applications. 

Error in a survey is any deviation of the obtained survey’s results from those 

that are true reflections of the population. This kind of problem may be 
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reduced, for instance, with larger samples. Larger samples tend to have more 

representative data from the population because the sample will be less 

affected by chance variation (Blair, Czaja & Blair, 2014). Sample bias happens 

when the sample systematically differs from the population. Unlike sampling 

error, it is not possible to control it by sample size (Blair, Czaja & Blair, 2014). 

Coverage bias happens when some segment of the population is improperly 

excluded from the analysis (Blair, Czaja & Blair, 2014). For instance, the 

noncoverage of the older segment is a concern regarding representation in 

online surveys (Couper, Kapteyn, Schonlau, & Winter, 2007). To reduce this 

bias, the questionnaire in Study I was sent to people living in rural, semi-urban 

and urban areas in Sweden. However, only 34.6% of the contacted people 

answered the questionnaire, which may be a case of nonresponse bias and 

therefore affect its representativeness. 

All studies had large sample sizes as an attempt to reduce errors. However, 

the distributions among cities were uneven. Carsharing services have different 

business models across cities and therefore different target markets. For 

instance, Italy and Germany have a growing market for FF carsharing services, 

while station-based carsharing services are the most common in Sweden.   

Some of the respondents were recruited via carsharing membership, and 

they might present systematic differences regarding travel patterns and 

attitudes. Different carsharing services may attract clients with specific travel 

demands and subsequently influence their travel habits. Therefore, in Study 

IV, the effect of different business models on travel behaviour was specifically 

investigated. 

In Study II, III and IV, only people who have an internet connection and 

are living in bigger cities were reached out to. However, in this instance, it may 

not be a case of coverage bias, since the population targeted by carsharing 

services are those who have an internet connection (which is necessary to book 

the vehicles) and live in urban areas (which are the areas of focus of these 

services) (Kaplowitz, Hadlock, & Levine, 2004).  

These considerations are relevant for interpreting the results of the studies. 

However, from a pragmatic perspective, even with these limitations the choice 

of an online survey had the best fit for the thesis’ necessities, including flexible 

tools to skip choices according to participants’ answers, flexibility for 

translation and to program the survey in many languages, flexibility to work 

with multiple partners distributed geographically, coverage of a diverse 

number of European cities and lower costs. 
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Statistical considerations 
Missing 

There are three main cases of missingness: missing completely at random 

(MCAR), missing at random (MAR) and missing not at random (MNAR). 

Unfortunately, the concept of randomness is applied differently by statisticians 

and psychologists, yet for as long as these nomenclatures have been largely 

used in the literature, MCAR, MAR and MNAR are usually kept as is, with a 

further explanation of their meanings (Graham, 2009; Schafer & Graham, 

2002). 

MAR and MCAR are usually considered ignorable mechanisms of 

missingness, while MNAR is considered non-ignorable. In a MAR 

mechanism, the missing data may be dependent on the observed data but not 

on the unobserved data. The MCAR mechanism is a subclass of MAR, and it 

is not dependent on the observed data. The MNAR mechanism is dependent 

on the unobserved data. 

It is important to differentiate the mechanisms of missingness of a dataset 

because the data analysis to be used will depend on which mechanism the 

researcher is facing as well as the statistical power that may be affected, such 

as the cases of MCAR. For example, while MAR and MCAR do not bias the 

parameter estimates, MNAR does, and it is therefore a more problematic 

mechanism to handle. 

A good method for handling missing data should yield unbiased parameter 

estimates and should be able to obtain reasonable estimates of the standard 

errors or confidence intervals, and should have enough statistical power. So, 

for example, listwise deletion should be used carefully because it may bias the 

parameter estimates and reduce power. 

The first two studies of this thesis were correlational and cross-sectional, 

which tends to have fewer problems with listwise deletion (which was used). 

The third study, which had a hypothesis testing background and also aimed at 

comparing groups, demanded a more careful analysis of missingness. 

Therefore, a full-information maximum likelihood (FIML) method was 

applied.  

 

Reliability 

Even though Cronbach’s alpha has been largely reported as a measure of 

internal consistency of a test (Tavakol & Dennick, 2011), Sijtsma (2009) 

strongly advocates that this is a misunderstanding of Cronbach’s seminal work 

(Cronbach, 1951) and that better measures of lower bound should be used 

instead.  

The core problem surrounding this issue is the vague and multiple 

definitions of the concept of internal consistency. Cronbach used internal 
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consistency and homogeneity as synonymous, while Schmitt (1996) proposes 

that internal consistency refers to the interrelatedness of the items, and 

homogeneity to the unidimensionality of the items. Cronbach’s alpha, 

however, says very little about unidimensionality and multiple-factor item 

structures (Sijtsma, 2009), and is affected by the number of items on the scale 

(Cortina, 1993). 

In Study III and IV, Cronbach’s alpha is reported as a measure of inter-

relatedness of the items within each latent variable (Cronbach, 1951), and the 

lower bound of the reliability of the scales is reported by the λ2 (Guttman, 

1945). In this study, there were no significant differences between the 

Cronbach’s alpha and λ2, and they were all within the acceptable range (see 

Appendix, Study III, Table 2 and Study IV, Table 4). This is the case because 

all latent variables were unidimensional and in these cases alpha performs well 

(Cortina, 1993).  

However, these comparisons between Cronbach’s alpha and λ2 were not 

raised in Study I and II. Moreover, in Study II, ordinal alpha was used due to 

its ability to better estimate for ordinal response scales than Cronbach’s alpha 

(Gadermann, Guhn, Zumbo, & Columbia, 2012). 

 

Future directions 
The motives of choices (for private car or carsharing) were explored in Study 

I, II and IV. However, there is still room for further investigation. For instance, 

the participants were explicitly asked to evaluate the statements of the items in 

the questionnaire. Still, it could be a case in which the participants were 

influenced by how the statements were formulated. The study conducted by 

Steg, Vlek and Slotegraaf (2001) identified that when the evaluation task was 

explicit, the participants tended to report more instrumental motives for 

choosing a transport mode, while in the circumstances in which the task was 

not explicit, they reported more symbolic-affective aspects of the vehicle.  

In a broader evaluation of the theoretical base of travel behaviour, I think 

that the future direction for the psychological research in transportation is to 

work based not only on the classical models but also to look at possible 

contributions of theoretical models from other areas that have been dealing 

with technology acceptance. Besides, I would like to advocate for alternative 

ways of assessing information to complement the use of scales, due to the 

limitations discussed in this thesis as well as to lead the research field to more 

robust and creative research methods.  

Current and future trends in transportation have to do with technological 

solutions (Goldman & Gorham, 2006) and their implementation in urban 

planning. Topics such as personal information security, artificial intelligence 

and moral dilemmas underlying machine learning are increasing, and they will 
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become more and more relevant. Carsharing is an example of the shift from 

seeing transportation as ownership mobility to service-based mobility.  

In practical terms, I think that policymakers and practitioners should 

strengthen their bonds with social scientists in transport research to better 

understand the knowledge produced thus far by researchers and to understand 

the key underpinnings of travel behaviour and behavioural change. A real 

partnership between researchers and policymakers could contribute to 

developing technologies that would most benefit society and the natural 

environment (Strömberg et al., 2021). As proposed in Study III of this thesis, 

communicating simple models to the non-academic community is a first step 

to advocate for more evidence-based decision making in the transport sector.  

 

Conclusions 
The implications from behavioural and psychological analyses of 

transportation are clear: psychology research accommodates the complexity of 

the individual behaviour of the transport system, and it can be a cost-effective 

alternative for policy formation (Allcott & Mullainathan, 2010; Dietz, 

Gardner, Gilligan, Stern, & Vandenbergh, 2009).  

In Study I, the motivations and the impact of habits on driving frequency 

were identified as being differentiated between regular-based trips compared 

to leisure trips and child-related trips. Based on the results of Study I, leisure 

trips could be a target for the implementation of interventions that promote 

more sustainable travel, since driving habits do not impact this travel. For 

instance, carsharing services could target leisure trips as an opportunity to 

break the habit, to communicate a pro-environmental message based on 

mobility styles and also offer specific instrumental services based on the 

mobility styles of consumers. In Study IV, it became clear that the most 

appealing carsharing business model for recreational trips is the round-trip 

station-based (RTSB) model. 

Another alternative could be the offer of combined trips with car and 

bicycle rentals for consumers with higher levels of environmental awareness 

for leisure trips. Those are examples of alternative solutions, instead of 

targeting only frequent drivers for regular-based trips, carsharing services 

should focus on leisure trips and consumers with a flexible demand for 

transport modes. 

Research on shared mobility, such as carsharing services, is important for 

producing knowledge that can be used for governance that aims for equity and 

sustainability. The multifaceted nature and uncertainty linked to smart mobility 

make it difficult for practitioners and urban planners to foresee the 

consequences of future mobility systems (Wallsten, Henriksson, & Isaksson, 
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2021). Users who are more oriented to public transport tend to choose B2C 

services and include them in their routines as an alternative. Therefore they 

tend to use carsharing more frequently than those who only use P2P carsharing, 

primarily for special trip purposes (Münzel, Piscicelli, Boon, & Frenken, 

2019). 

The theoretical implications of Study I shed light on Study II by evidencing 

the complexity of factors that may influence the choice of using carsharing 

services. The five identified segments of users and non-users of carsharing 

presented different profiles of mobility styles regarding carsharing attitudes, 

habits, environmental concerns, personal norms and political orientation. The 

extent to which each of those variables influence the use of carsharing services 

is the main objective of Study III and IV, with further analysis of the variations 

given the different business models in the last study.  

This thesis has a theoretical and practical orientation towards the topic of 

shared mobility. New services and technologies in transportation are 

constantly being implemented. It is therefore very important to investigate the 

impact of the changes inherent in transport development on people’s 

behaviour. Above all, the scientific community and practitioners should always 

strive for social well-being, and this thesis is a piece of knowledge aiming for 

that.
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