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Abstract 
Recent developments such as urbanization, climate change, globalization, digitalization, and 

demographic shifts have influenced the transport of people massively in the last decades. 

Public mobility solutions as a consequence of digitalization have recently emerged in order to 

cope with global challenges concerning the transport of people. One of the most disruptive 

and promising solutions is called mobility as a service (MaaS). It promises to have great 

economic potential while taking environmental considerations into account. For order for 

MaaS to fulfil its potential, insights into consumer perceptions should be gained. The effect of 

motivators as drivers and barriers as obstacles for MaaS adoption by consumers has recently 

gained traction in literature. However, the relative influence of these motivators and barriers 

on the likelihood of adoption of MaaS by consumers is not yet tested. Based on an online 

survey, this research investigates the effect of motivators and barriers on Likelihood of MaaS 

adoption. This research shows via a linear regression analysis that feelings of autonomy and 

competence among individuals increase the likelihood that they will use MaaS services. 

Furthermore, unwillingness to pay and not being able to overcome the tradition of private 

vehicle usage are significant barriers that attenuate the likelihood of MaaS adoption. Contrary 

to earlier findings, this research demonstrates that not all motivators and barriers that were 

deemed to influence the likelihood of MaaS adoption affect MaaS adoption likelihood. 

Finally, important implications in marketing strategy, product and software development and 

policy measures with regard to MaaS practices are discussed.  

Keywords: Mobility as a Service (MaaS), Innovation adoption, functional motivation, 

psychological motivation, hedonic motivation, habit, Self-Determination Theory (SDT), 

Barriers for consumers. 
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1. Introduction 
1.1 Introduction  
Recent megatrends such as urbanization, climate change, globalization, digitalization, and 

demographic shifts, influence the transport of people and goods (Aapaoja et al., 2017). The 

constant growth of the world population and the trend of urbanization are leading to dramatic 

mobility challenges (Hannon et al., 2019). For example, problems such as traffic congestion, 

pollutant emissions, and the increasing mobility requirements of travellers demand more 

attention (Schikofsky et al., 2019).        

 Digitalization has the potential to create opportunities for the use of new systems and 

connectivity-based solutions. Recently, platforms and networks arose in all different kinds of 

sectors, influencing the efficiency of certain sectors in a remarkable fashion (Athanasopoulou 

et al., 2016). This improved efficiency will be very welcome in the future of mobility, 

especially with the growing population in metropoles. If efficiency does not increase, 

problems such as traffic congestion will only rise in the future. Besides, according to the 

United Nations (2019), the world population will have risen to 9.7 billion people. Next to that, 

the percentage of people who live in urban areas will rise from 55 per cent to 68 per cent in 

2050. Besides, the Paris Climate Agreement, adopted by 196 countries that agreed to limit 

global warming by 1.5 degrees Celsius as of 2050, requires global greenhouse gas emissions 

to be reduced (United Nations, 2020). To reach this ambitious goal, sustainable and efficient 

mobility systems are needed (Foley et al., 2017).       

 The idea of Mobility as a Service (hereafter referred to as MaaS) makes use of the 

chances presented by digitalization to combat the above-mentioned challenges humanity is 

facing. Following the new mobility paradigm prescribing “using instead of owning”, the 

concept is receiving increasing attention in public debate (Schikofsky et al., 2019, p. 196). 

MaaS can be defined as a concept that bundles personal mobility services from multiple 

mobility service providers into a joint interface through which the services can be searched, 

booked, and paid (Heikkilä, 2014.) The options are tailor-made for consumers and are offered 

in real-time via a single platform. This offer will then be accessible to everyone for a certain 

fee. In most cases, the user has a subscription to a certain service provider. This service 

provider gives the user the possibility to plan a journey in terms of booking and paying for 

several transport modes (Holmberg et al., 2016). Currently, different actors that provide MaaS 

platforms have already entered the market in various metropolitan areas, demonstrating the 

global relevance that MaaS has already gained. This translates to the booming growth of 
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mobile applications that offer shared mobility services. In 2017, Google Play offered 60.000 

of these travel applications (Li & Voege, 2017).   

1.2 The Shared Economy and MaaS 
Traditionally, exchanges in businesses involved a permanent transfer of ownership. However, 

thanks to digitalization, buyers and sellers are now often exchanging offerings that 

increasingly lender temporary access rather than permanent ownership (Kumar et al., 2018). 

This phenomenon is often referred to as the sharing economy. The upswing of the sharing 

economy is increased by the fact that society attaches decreasing value to ownership. This 

proposition is especially true for the younger generation (Belk, 2014). Examples of the 

sharing economy can be found in all kinds of sectors such as lodging, clothing, financial 

services, food services, and transportation and mobility (Kumar et al., 2018). Business 

research such as Wallenstein and Shelat (2017) already refer to the sharing economy as a 

worldwide transformation.          

 For the mobility sector, the rise of the shared economy has led to the rise of shared 

mobility. This rise of shared mobility offers a lot of new opportunities and possibilities in the 

mobility sector (Cohen & Kietzmann, 2014). Different forms of shared mobility can already 

be observed across the globe. Examples of shared mobility include bike-sharing, carsharing, 

and ridesharing. Recently, the MaaS concept has gained traction in public debate. Firstly, this 

can be attributed to the rise of the shared economy, which goes hand in hand with the 

concepts proposed by MaaS (Novikova, 2017). Secondly, thanks to the advancements in 

technology and ICT, together with the increasing number of transport services offered in 

cities, MaaS has gathered more and more interest in recent years (Jittrapirom et al., 2017).  

1.3 Motivation, Benefits for Users and Barriers 
While the rise of the shared economy and the advancements in technology and ICT are 

stimulating the possibilities MaaS offers, its success undoubtedly relates to the acceptance of 

users (Schikofsky et al., 2019). Schikofsky et al. (2019) state that the success and diffusion of 

MaaS are dependent based on two different sorts of motivations consumers experience. 

Firstly, the so-called functional motivators that arise from functional benefits. These are 

economic and rational advantages derived through the use of the MaaS concept (Sweeney & 

Webb 2007; Schikofsky et al., 2019).  Secondly, the psychological motivators of MaaS are 

important determinants for the market diffusion of MaaS. The psychological motivators are 

the factors that focus on the intrinsic motivational processes that drive the acceptance of 

consumers. Examples of these psychological motivators are the autonomy and competence of 
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the consumers and hedonic motives, which influence the anticipated enjoyment associated 

with the use of MaaS (Schikofsky et al. 2019). When functional and psychological motivators 

and benefits are present in the service that is offered, the firm has a higher chance of receiving 

a competitive advantage. It is important to understand how consumers experience the 

motivators of MaaS to successfully use the beneficiary premises of MaaS. The functional 

motivators of MaaS are often distinguished based on perceived usefulness and perceived ease 

of use of certain services (Schikofsky et al., 2019). Formerly, it was believed that these 

functional motivators exclusively drive the acceptance of MaaS. However, research by 

Schikofsky et al. (2019) found that psychological motivators of MaaS should not be neglected 

and are as important as functional motivators.       

 As opposed to psychological and functional motivators, consumers also experience 

barriers that make them reluctant from adopting MaaS practices. Since the way people 

transport themselves is deeply rooted in the psychological minds of consumers, there is a 

robust nature of the status quo bias in this area. This implies that people have an inherent 

preference for the way things currently are (Kahneman et al., 1991). To let MaaS scale up to 

its full potential, consumers have to abandon the status quo in order to favour MaaS as a 

solution to current mobility-related problems (Mulley, 2017). Furthermore, users tend to be 

risk-averse regarding disruptive innovations such as MaaS (Schikofsky et al., 2019). Barriers 

arising from risk aversion and a status quo preference indicate the necessity of MaaS 

providers to understand the demand side to aid consumers in accepting the usage of MaaS.

 When diving deeper into the factors influencing MaaS adoption, it becomes clear that 

current research was only recently able to provide a decent overview of the barriers present in 

adopting MaaS. On the one hand, research suggests that sociodemographic data is a good 

predictor of the actual adoption of MaaS practices by consumers (Zijlstra et al., 2020). 

However, different research states that demographics alone, might not sufficiently explain the 

relationship between consumer characteristics and the adoption of MaaS (Schikofsky et al., 

2019). To further strengthen this claim, research also identified the different barriers that exist 

from a consumer point of view, in which sociodemographic characteristics are left out of the 

equation (Alonso-González et al., 2020; Butler et al., 2021). These barriers are believed to 

also influence the likelihood that consumers will adopt MaaS practices. As it can be 

concluded that different motivators and barriers are considerably influencing choices 

regarding MaaS, it is important to gain more insights in these influencing factors. This can be 

especially done by analysing motivators and barriers together in one model, to determine the 

relative influence of these antecedents on MaaS adoption.  
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1.4  Research Goal 
As stated, research has discussed functional and psychological motivators that positively 

affect the likelihood of MaaS adoption (Schikofsky et al., 2019). Besides, current literature 

also elaborated upon barriers that can be present in consumers’ minds. These barriers are 

proven to influence the likelihood of MaaS adoption in a negative sense (Alonso-González et 

al., 2020). The most comprehensive overview of these barriers that are currently present in the 

literature can be observed in the meta-analysis of Butler et al. (2021). However, it should be 

noted that these different variables that supposedly influence the likelihood of MaaS adoption 

have only been discussed independently.       

 This research aims to provide better insights into the relationship between the 

functional and psychological motivators with MaaS adoption, as well as the different barriers 

that consumers might experience when deciding upon adopting MaaS. Here, the research uses 

the functional and psychological motivators as presented in Schikofsky et al., (2019) and 

interprets them as drivers that consumers can experience in order to adopt MaaS practices. 

Consequently, the barriers of MaaS as presented in Alonso-González et al. (2020) and  Butler 

et al. (2021) are used to analyse negative influences that can be experienced by consumers, 

and sequentially, hinder the adoption of MaaS. The main research question that this research 

aims to answer is: “To what degree do consumer related motivators and barriers influence 

the likelihood of MaaS adoption by consumers” 

Using this approach, the research aims to achieve a better understanding of the mechanisms 

behind user acceptance of MaaS which is relevant to better understand the demand side of the 

MaaS concept.  

1.5.1. Theoretical Relevance  
Within the existing scientific literature, there is little knowledge of the concept of MaaS 

(Utriainen & Pöllanen, 2018). Concerning the psychological motivators of MaaS, little is 

known about the motivational and psychological drivers that determine the adoption of MaaS. 

These insights are very important to have since MaaS is by nature a service that requires more 

user-need orientation (Schikofsky et al., 2019). Furthermore, understanding the user 

perspective of MaaS is necessary to create consensus in the literature. While Schikofsky et al. 

(2019) present an overview of different psychological motivators that drive MaaS adoption, 

there is no consensus about the influence of the motivators when looking at similar research. 

For example, the findings of the psychological elements that influence the likelihood of MaaS 

adoption presented in Tomaino et al., (2020) differ significantly from the findings observed in 
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Schikofsky et al. (2019). By conducting this research this paper answers the call for research 

on the different major psychological dimensions of MaaS (Tomaino et al., 2020, p. 2). Since 

this study also takes the barriers for consumers into account when addressing the likelihood of 

MaaS adoption, a more comprehensive view of the relative influence of motivators and 

barriers can be achieved when compared to Schikofsky et al. (2019) and Butler et al. (2021). 

This contributes to the knowledge about MaaS adoption and demonstrates what motivators 

and barriers consumers experience when deciding upon MaaS usage.   

1.5.2. Practical relevance  
For businesses, MaaS has the potential to offer a high economic scaling potential. This makes 

MaaS an attractive business model for future providers and players that enter the business 

system (Schikofsky et al., 2019). A key element of MaaS is that it has the potential to 

outperform current public transport (Hensher, 2017). However, research by Schikofsky et al. 

(2019) also states that high economic risk is present for entrants in the MaaS market. This is 

especially the case since the MaaS market environment becomes increasingly competitive. 

Therefore, it becomes important for firms to understand what motivations drive consumers to 

adopt MaaS in practice to increase the firms' capability in the market (Reynolds & Gutman, 

1988). More knowledge about consumers in the MaaS market might help firms in building 

their customer network, generating more income in the process (Schikofsky et al., 2019). 

 Research has stated that innovative mobility systems can have environmental benefits 

(Foley et al., 2017). With mobility services such as MaaS, fewer greenhouse gasses are 

emitted, which helps attain the goals set out by the United Nations in the Paris Climate 

Agreement. When MaaS firms gain more knowledge about their customers, they might gain 

more customers and reduce greenhouse emissions in the process. Finally, MaaS can help 

solve traffic congestion problems and might be a good answer for increasing mobility 

requirements of travellers (Schikofsky et al., 2019).      

 For managers that want to implement MaaS in business practices, this research can be 

valuable in two ways. Firstly, the research demonstrates which motivators for will lead to 

more motivation for MaaS adoption. This may help in increasing the likelihood that 

consumers use MaaS practices in their daily lives. Secondly, this research demonstrates which 

hurdles there are for consumers. When marketeers know these hurdles, MaaS practices can be 

adapted to overcome these barriers. Because of this, MaaS practices can be implemented more 

successfully, and consumers eventually experience better service offerings in the mobility 

sector.  
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1.6 Research Outline  
This research is structured into five different chapters. After the introduction, this research 

continues by providing the theoretical background and existing concepts currently present in 

academic literature. Next, in chapter three, the methodology necessary to answer the research 

question will be discussed. Here, the different scales that are used to measure the functional 

and psychological motivators of MaaS and the scales used to measure the consumer-oriented 

barriers are elaborated as well. After that, the results that the research generated will be 

analysed. Finally, the final chapter provides the conclusion and discussion. 

2. Theoretical Framework 
In the theoretical framework, the research dives deeper into the aspects of MaaS. First, a 

general introduction to MaaS will be provided. Next, it will be explained what MaaS implies 

for consumers. After that, the functional and psychological motivators that may arise when 

consumers use MaaS are discussed. This is followed up by the barriers that consumers can 

experience that hinder them from MaaS adoption. Finally, this research defines the likelihood 

that consumers will adopt MaaS, and it presents the conceptual model that will be used 

throughout the research.    

2.1 Introduction to MaaS  
As described in the introduction, the MaaS concept can be defined as a concept that bundles 

personal mobility services from multiple mobility service providers into a joint interface 

through which the services can be searched, booked, and paid (Heikkilä, 2014). An important 

aspect that is often included in definitions of MaaS is that all the aspects of the travel 

experience are included such as booking and payment information provided both before and 

during a certain trip (Jittrapirom et al., 2017; Hensher, 2017). The idea of combining different 

modes of mobility is not new, but the fact that the whole package is offered and can be paid 

for via one application makes it unique (Hensher, 2017). MaaS is viewed as a user-centric 

approach in which the shift from ownership-based to user-based is inherent to the concept 

itself (Jittrapirom et al., 2017).         

 To offer successful MaaS offerings, the mobility service providers should work 

together and secure cooperation to access their services and related information and an 

agreement on appropriate pricing of services and sharing of revenues (Lyons et al., 2019). The 

business model of MaaS is often compared to that of the mobile phone market thanks to its 

distinction between pay-as-you-go concepts and periodic subscriptions to a package with 

(un)limited usage of service (Li & Voege, 2017).      
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 MaaS is widely regarded as one of the most disruptive developments in the transport 

sector (Wong et al., 2018). Not only is the MaaS concept becoming more and more interesting 

for research, but the emerging service is also much needed in urban settings. Thanks to 

increased congestion and reduced parking space, a robust public transport system should 

consist of MaaS at its core to conquer these problems (Li & Voege, 2017). MaaS can also 

solve the first-mile/last-mile problem which occurs thanks to fixed transit lines and rail 

transportation. The first-mile/last-mile problem is the phenomenon where the first or the last 

part of the trip (for example, from the last train station to home), is taking a disproportionate 

amount of time when compared to the rest of the trip (Djavadian & Chow, 2017). The 

increased popularity of MaaS is also a consequence of the rise of the shared economy. For the 

mobility sector, the rise of the shared economy has led to the rise of shared mobility which 

offers a lot of new opportunities and possibilities in the mobility sector (Cohen & Kietzmann, 

2014). This shift to shared mobility is inherent to the shift from private vehicle ownership to 

mobility access (Jittrapirom et al., 2017). Contextual circumstances such as urbanization and 

digitalization are also leading to more feasibility and practicality for MaaS implementations 

(Lyons et al., 2017).           

 A cautionary note should be made about this new concept of mobility. Full-scale 

implementations of MaaS in practice that demonstrates the promised value of the concept are 

scarce (Smith et al., 2018). Furthermore, at this point, MaaS is still considered a niche 

development (Lyons et al., 2019). This implies that MaaS can either be the beginning of a 

fundamental transition or that the development of the concept jam and the market remains 

niche or disappears (Geels, 2012). To conclude, research about consumer behaviour 

concerning MaaS is not yet developed. Because of this, there are very few insights in terms of 

the behavioural impact of MaaS on consumers or vice-versa, which casts unclarity about its 

future potential (Lyons et al, 2019).       

2.2 MaaS and Consumers 
Research concerning MaaS is becoming more and more popular, and extensive work has 

already been done on defining MaaS and its key elements (Jittrapiron et al., 2017). A different 

stream of research evaluates various studies in which MaaS is implemented in practice 

(Fioreze et al., 2019; Heikkilä, 2014). Recently, there is also a relatively newer research 

stream that takes the demand side of MaaS into account, resulting in more consumer-oriented 

research (Matyas & Kamargianni, 2019).        

 Since the MaaS concept is fundamentally based on a user-centric approach (Jittrapiron 
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et al., 2017), consumers and their preferences and behaviours should be thoroughly 

investigated. Matyas and Kamargianni (2019) state that more in-depth research about the 

preferences and behaviours of consumers regarding MaaS is needed. Research by 

Kamargianni et al., (2016) also highlights the importance of investigating enablers and 

barriers of MaaS from a consumer point of view. A few years later, this call for investigation 

was heard by Schikofsky et al. (2019). Based on a literature review in combination with in-

depth interviews, this research develops a framework that consists of both functional and 

psychological motivators that consumers experience when deciding to adopt MaaS practices. 

According to their research, these functional and psychological motivators of MaaS are the 

factors that influence the likelihood that people will adopt and use MaaS in practice.   

2.3 Likelihood of MaaS Adoption 
Researchers frequently states that MaaS can be viewed as an innovation of some sort. 

Schikofsky et al. (2019, p. 297) refer to MaaS as an “innovative and sustainable mobility 

solution”. An often-used definition of MaaS by Jittrapirom et al. (2017, p. 13) also describes 

MaaS as an “innovative service. Other research contributes to this claim that MaaS can be 

viewed as a hybrid innovation in the smart mobility area (Pangbourne et al., 2018, p. 34). 

 This research does not intend to measure the actual level of MaaS adoption. Rather, it 

aims to measure the likelihood that consumers will adopt MaaS based on the motivations and 

barriers they experience. Therefore, this research chooses to measure the likelihood of MaaS 

adoption, which is a measure of the degree of intention. The key point here is that the 

likelihood of MaaS adoption is not a measure of actual MaaS usage later in the future, but it is 

a measure of the intention consumers have to adopt the service. This approach is chosen since 

it is impossible to determine which consumers will eventually use MaaS in the real world in 

this specific research setting.         

 Since it is stated before in various research that MaaS can be viewed as an innovation, 

it makes sense to use the definition of adoption as proposed in the diffusion of innovation 

theory by Rogers (2010). Based on this theory, the likelihood of MaaS adoption can be 

defined as follows: Likelihood of MaaS adoption is the likelihood that a consumer decides to 

make full use of MaaS as the best cause of action available when planning or making trips 

(Zijlstra et al., 2020, p. 198). Using this definition implies coping with the gap that exists 

between behaviour and intention. According to Venkatesh et al. (2008) three limitations are 

present when using intention rather than behaviour. First, intention is considered the reflection 

of an individual’s internal schema of beliefs and it therefore does not fully capture the 
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influence of external factors that potentially inhibit or facilitate the actual performance of a 

behaviour. Next, “behaviour intention has limited predictive and explanatory ability to deal 

with uncertainty and unforeseen events between the time the intention is formed, and the 

behaviour is performed” (Venkatesh et al., 2008, p. 485). An individual’s beliefs, and 

therefore their intention and behaviour, can change in the face of new information (Ajzen & 

Fishbein, 1974). In this case, behavioural intention is provisional and internal and external 

stimuli change this intention over time (Sheeran & Orbell 1998). This limitation is especially 

relevant in the context of MaaS since it is often viewed as a new mobility solution that is not 

yet used by mainstream population. The third limitation is that intention is limited in its 

ability to predict behaviours that are not completely within an individual’s volitional control 

(Ajzen, 1985). That is, the individual is unable to correctly align actions and outcomes which 

hinders the relation between intention and behaviour. These limitations should be 

acknowledged and kept in mind during the rest of this research.   

2.4 The Functional Motivators of Mobility as a Service  
Functional motivators are a well-defined concept in the world of service offerings. Candi and 

Kahn (2016) provide an extensive overview of a different form of motivation and concludes 

that functional motivators arise from functional benefits. Functional benefits in service-related 

offerings are best defined as “benefits that arise from a given service being able to perform its 

functional, utilitarian, or practical purpose” (Candi & Kahn, 2016, p. 178). In this research, 

functional benefits pertain to the basic service that is offered and relates this to the ability that 

the service has to solve a problem that would not be solved without the help of that specific 

service.            

 The paper of Schikofsky et al. (2019) categorizes two sorts of functional motivators 

that consumers find important when they make decisions about MaaS adoption. Both of these 

motivators arise thanks to external factors. Therefore, these functional motivators are often 

characterized as extrinsic motivational factors (F. D. Davis, 1989). The first functional 

motivator is the perceived usefulness that the MaaS concept can bring to consumers. In the 

context of MaaS, perceived usefulness is the anticipated benefit experienced through a new 

technology-based solution, based on sources of extrinsic motivation (Schikofsky et al., 2019, 

p. 301). Perceived usefulness concerns the efficiency and performance of using MaaS. It 

captures the rational benefits as perceived by customers in combination with the expected 

benefits of the new service. The second functional motivator that is distinguished is perceived 

ease of use. In the context of MaaS, perceived ease of use describes the anticipated burden 
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when using the new product or solution (Venkatesh et al., 2012). This can imply the cognitive 

investment in handling a new application or payment process. In general, perceived ease of 

use concerns the easy access to mobility and the easy operation of the MaaS platform or 

application.           

 Perceived usefulness and perceived ease of use are variables that influence the 

adoption of MaaS as found by a literature review in Schikofsky et al. (2019). Here, these 

variables are expected to influence MaaS adoption via the Technology Acceptance Model 

(TAM) (F. D. Davis, 1989). As this research stated before, MaaS can be regarded as a new 

digital product or technology. TAM is an appropriate model when explaining the adoption of 

products and services, and it is also used in Schikofsky et al. (2019) to explain why perceived 

usefulness and perceived ease of use can influence MaaS adoption. The impact of perceived 

usefulness on adoption intention can be explained via the expectancy model, which states that 

a system that does help people perform their tasks, receives favourability in the context of 

implementation (Robey, 1979). The importance of perceived ease of use is supported by the 

self-efficacy theory of Bandura (1982) which states that judgements of how well one can 

execute courses of action are determinants of behaviour. The basic premise in TAM is that 

perceived usefulness and perceived ease of use influence the intention to use a certain 

technology. TAM is based on the classical economic view and transaction cost theory 

(Williamson, 1979). The core idea is that adoption of a new technology depends on the value 

of new products for the user, while transaction cost theory also focuses on cost and the 

resulting “net value” (Schikofsky et al. 2019, p. 301). It should be noted that these costs can 

be hard to estimate for consumers, especially for disruptive technological mobility 

alternatives (Bongaets et al., 2017). The validity, reliability and robustness of TAM are 

demonstrated extensively by user acceptance research (e.g., Schikofsky et al., 2019; 

Venkatesh et al., 2003). Besides, Schikofsky et al. (2019) demonstrates that the TAM model 

is appropriate to use in this research setting, especially considering their qualitative findings 

concerning TAM.          

 Based on the definitions of perceived usefulness and perceived ease of use in 

combination with the widely accepted and empirically tested TAM model derived from the 

classic economic view and transaction economy, this research hypothesizes:   

 H1a: “Perceived usefulness of MaaS has a positive effect on the likelihood of MaaS 

 adoption”.          

 H1b: “Perceived ease of use has a positive effect on the likelihood of MaaS adoption”. 



17 
 

The two functional motivators of MaaS are treated as two separate independent 

variables, rather than as one independent variable. This approach is chosen because it is 

expected that the two variables do not necessarily correlate with each other, and the effect on 

likelihood of MaaS adoption can vary between the variables. Taking the two variables as 

singular, distinctive variables might therefore yield more insights into the interaction with the 

dependent variable, which is a core element of this research. This approach is also used to test 

psychological motivators and barriers for consumers, which will be elaborated on later in this 

research.            

 As stated, the values and costs of MaaS can be too complex to grasp for consumers 

and the exact costs and values are sometimes not clear, making decisions solely based on 

these functional motivators might feel too risky for potential adopters. Therefore, it is 

important to better understand the cognitive decision process consumers experience before 

deciding to adopt or decline MaaS (Bongaerts et al., 2017). In the following section, the 

psychological motivators of MaaS are explained, which provides a deeper understanding of 

the decision-making process of consumers in the context of MaaS.  

2.5 The Psychological Motivators of Mobility as a Service 
The main result presented in the research of Schikofsky et al. (2019) suggests that 

psychological motivators should not be neglected, since they often drive the adoption of 

technology. Psychological motivation often comes from psychological benefits such as 

increased joy or higher social status achieved when using an innovation. Psychological 

motivation is to a high degree responsible for adoption, and different research already 

demonstrated this (Brown & Venkatesh 2005; Venkatesh 2012). In contrast to functional 

motivators, psychological motivators are often derived from intrinsic motivation (Brown & 

Venkatesh, 2015). In the following section, the psychological motivators that drive MaaS 

adoption are discussed based on the research of Schikofsky et al. (2019).    

 The first psychological motivator that is discussed is hedonic motivation. Hedonic 

motivation describes a motivational factor that captures the emotional benefit derived from 

using a technology, in this case, MaaS (Schikofsky et al., 2019). Hedonic motivation is a key 

predictor in consumer behaviour research (Holbrook & Hirschman, 1982) and it is also an 

appropriate predictor in technology usage context (Brown & Venkatesh, 2005), which is the 

context in which this research operates. From the perspective of effort expectancy, consumers 

that demonstrate hedonic motivation have more intrinsic motivation, which implies that they 

are willing to put more effort into learning how to work with the new technology. Because of 
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this, consumers are then more likely to adopt the new technology (F. D. Davis, 1992). As 

effort is considered a finite resource and effort is directly linked to the intrinsic motivation of 

individuals, hedonic motivation is important regarding technology usage (Schikofsky et al., 

2019; F. D. Davis, 1992).          

 Based on empirical research in consumer behaviour and technology usage, in 

combination with the conclusion stating effort is influenced by hedonic motivation and a 

determent of the adoption of adopting new technologies, this research hypothesizes:  

 H2a: “Hedonic motivation has a positive effect on the likelihood of MaaS

 adoption”. 

The second psychological motivator that can increase the likelihood of MaaS adoption 

is habit related motivation. Here, habits are described as behavioural patterns where 

individuals follow a repeated performance of a behaviour (Aarts et al., 1998). When familiar 

patterns arise in new technologies, consumers are more likely to adopt this particular 

technology. Even though MaaS presents a drastic change in the field of mobility services, 

habit related motivators are still present when the characteristic of a new technology has a fit 

with older technologies. This can be explained via the Reference Schema Theory which 

suggests that individuals are better able to transfer knowledge and learned habits in familiar 

circumstances (Meyers-Levy & Tybout, 1989). Reference Schema Theory states that when 

there is congruity arising from recall, the evaluation of products and services can be enhanced 

in some cases. While Schikofsky et al. (2019) state that Reference Schema Theory leads to a 

behavioural intention to perform a task, Verplanken et al. (1997) concludes that Reference 

Schema Theory might not be appropriate in the context of habit related choices. Habit is seen 

as such a big influence on behaviour that Reference Schema Theory is not suitable 

(Verplanken et al., 1997). Triandis’ theory of attitude-behaviour (1979) is more appropriate in 

the context of mobility choices according to Verplanken et al. (1997). This is because travel 

mode choice is viewed as a setting in which habit is a strong antecedent for behaviour and 

decision making (Verplanken et al., 1997, p. 557).       

 Based on the theory of attitude-behaviour, which suggests that habit is a strong 

determinant of behaviour in a mobility context, and the assumption that individuals follow a 

repeated performance of behaviour in combination with the assumption that MaaS 

demonstrates familiar patterns, this research hypothesizes:      

 H2b “Habit related motivation has a positive effect on the likelihood of MaaS 

 adoption”. 
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Finally, Schikofsky et al. (2019) find that three different perceptions about the self-

belief of a consumer influence their motivation to adopt MaaS, namely autonomy, 

competence, and relatedness. These three perceptions about the self are adopted from the 

basic psychological needs of the Self-Determination Theory (SDT). SDT suggests that people 

are motivated to accept change by three universal psychological needs (Deci & Ryan, 2013). 

Autonomy can be defined as the psychological desire to self-organize one’s behaviour 

according to individual preferences and self-consistency (Deci & Ryan, 2000). Autonomy is 

the freedom of choice and a feeling that the individual could be an initiator of one’s own 

actions (Deci et al., 2001). Competence is the individual’s perceived efficacy and interaction 

with the environment to successfully master challenges and achieve the desired results (Deci 

et al., 2001). Relatedness is the desire of an individual to feel connected to relevant other(s). 

An associated social peer group is important in this concept (Deci & Ryan, 2000). 

 SDT suggests that intrinsic motivation controls the innate tendency to do an activity 

for the inherent satisfaction of the activity itself. Drivers of intrinsic motivation (autonomy, 

competence, and relatedness) influence the level of intrinsic motivation that leads to 

behaviour and thus drive the tendency to perform an activity that can yield satisfaction (Deci 

& Ryan, 2013). Schikofsky et al. (2019) found in their qualitative research that higher-order 

motivational factors (autonomy, competence, and relatedness) influence potential MaaS 

usage. Schikofsky et al. (2019) state that higher-order motivational goals influence hedonic 

motivation, perceived usefulness and perceived ease of use and thus influence the likelihood 

of MaaS adoption. To go further in-depth, Sheldon and Gunz (2009) conclude that autonomy, 

competence, and relatedness form a motivational force that drives human judgement and 

behaviour. Here, it is stated that when these three needs are high, people are more likely to 

desert from the status quo and accept disruptive innovation when people feel that the relative 

advantage of the disruptive innovation is high. Furthermore, Roca and Gagné (2008) found 

that intrinsic motivation to adopt a new technology depends on the satisfaction of three basic 

psychological needs. SDT is often combined with TAM since these two theories are very 

useful to predict the intention of consumers to use certain technologies in different settings 

(for an overview, see Nikou & Economides, 2017).       

 As the psychological motivators in this research are mainly based on Schikofsky et al. 

(2019), the proposition that autonomy and competence must be combined to be effective is 

adopted. This approach has, next to benefits for consistency, also theoretical validation. The 

assumption that autonomy and competence must be combined to be effective is deduced from 

Deci and Ryan (2001), who state that autonomy and competence together are better predictors 
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for intrinsic motivation, and thus better predict choices in task-oriented settings. Underlying 

this premise is that autonomy and competence together can strongly influence motivation via 

psychological need satisfaction. In their research Sweeney et al. (2014) verify this claim by 

discovering that autonomy and competence together lead to increasing motivation in 

behavioural choices and changes. Based on qualitative empirical evidence in Schikofsky et al. 

(2019), Sheldon and Gunz (2009) and Romca and Gagné (2008), combined with the notion 

that SDT is often combined with TAM to predict the intention of technology acceptance 

(Nikou & Economides 2017), this research hypothesizes:     

 H2c “Autonomy/Competence has a positive effect on the likelihood of MaaS 

 adoption”.          

 H2d “Relatedness has a positive effect on the likelihood of MaaS adoption”.  

2.6 The Barriers that Exist for Consumers  
To identify the different barriers that are expected to influence MaaS adoption, this research 

looks into the barriers classified by Butler et al. (2021). This research brings together all 

research on MaaS adoption by consumers in one study. These different barriers are classified 

and empirically tested. The ten barriers with the highest impact on MaaS adoption are then 

discussed and elaborated upon, as these barriers are viewed as the most important. Butler et 

al., (2021) distinguish two categories of barriers. Firstly, their research finds five barriers 

named the supply-side barriers. These refer to impediments affecting the operation and 

distribution of the service offering from the point of view of MaaS suppliers (Butler et al., 

2021, p. 14). The second category of barriers are the demand side barriers. These five barriers 

relate to the factors affecting the consumption of MaaS based on the demand side of MaaS 

services (Butler et al., (2021, p. 15). These are relevant for this research since they comprise 

the relation between barriers and MaaS adoption from a consumer point of view. To increase 

consistency in terminology in this research, these demand side barriers are reframed to 

barriers for consumers The five demand side barriers are (1) lack of appeal to older 

generation, (2) lack of appeal among existing public transport users, (3) lack of attractiveness 

and ease of use of the platform on which MaaS is offered, (4) customer unwillingness-to-pay, 

and, (5) not-overcoming the tradition of private vehicle travel. Note that the terminology of 

these barriers has sometimes been changed to create more consistency in the research. Some 

of the barriers framed in Butler et al. (2021) were framed in positive language, whereas others 

were negatively framed. To increase the consistency of this research and for convenience 

reasons, all the barriers are reframed into a negative-laden variable (Appendix A).  
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 The first demand side barrier relates to the MaaS lack of appeal to the older 

generation (Butler et al., 2021; Caiati et al., 2020). There are different reasons why the appeal 

of MaaS to older generations is low. Firstly, older people tend to have less experience with 

smartphones, online route planners, and ridesharing and sourcing apps, which are important 

elements of MaaS, this inexperience results in a higher reluctance toward MaaS practices 

(Fioreze, et al., 2019). Next, the older generation is more used to private vehicles, and this 

habit is psychologically ingrained (Caiati et al., 2020). According to the theory of attitude-

behaviour, the occurrence of behaviour is determined for a big part by habit (Triandis, 1979). 

Since older people do have a habit of using private vehicles and do not have a habit of using 

elements of MaaS, this research hypothesizes in line with the attitude-behaviour theory that: 

 H3a: “A lack of appeal to the older generation has a negative effect on the likelihood

 of MaaS adoption”.  

 The second demand side barrier relates to the lack of appeal among existing public 

transport users (Butler et al., 2021). Even though public transport is an essential part of 

MaaS’ success, its patrons are not necessarily interested in MaaS (Ho et al., 2018). This is due 

to the possibility that single-mode travellers are less interested in MaaS (Alonso-González et 

al., 2020). This is presumably because public transport users do not require multimodal 

transportation options offered by MaaS or they may already be exposed to many technological 

instruments of MaaS systems such as online journey planners. Research suggests that the 

reluctance for MaaS might be dependent on the satisfaction of consumers on public service 

transport that they use (Ho et al., 2020). This is in line with the theory of bounded rationality 

(Simon, 1990) where people tend not to make a decision that maximizes outcomes but rather 

stick with a satisfactory option. Furthermore, a status quo bias as described by Samuelson and 

Zeckhauser (1988) can underly this reluctance for MaaS usage by existing public transport 

users. Based on these theories, this research hypothesizes:      

 H3b: “The lack of appeal among existing public transport users has a negative effect

 on the likelihood of MaaS adoption”. 

 The third demand side barrier relates to the lack of appeal of the platform on which 

MaaS is offered. This implies that when there is a lack of attractiveness and ease of use of the 

platform, this will lead to a barrier for MaaS adoption. Platforms that support MaaS should 

enhance the trip experience (Liyanage et al., 2019). Additional services such as journey 

planning, payment integration and real-time updates are important to create a better 

experience that can compete with the comfort and convenience of private vehicle travel 
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(Guidon et al., 2020). Personalisation is, thanks to the different needs of different consumers, 

also a must for MaaS platforms (Guidon et al., 2020). Butler et al., (2021) mention more 

requirements for MaaS platforms that enhance the attractiveness and ease of use of the 

platform such as cyber security (Cottrill, 2020) and pricing reviews (Paz & Peeta, 2009). 

Customers have a certain expectation about MaaS in which their needs should be fulfilled. 

Especially considering the premise that MaaS promises to better fulfil traveller needs than 

current modes of transport (Hensher, 2017). Therefore, when customers expect the previously 

mentioned functionalities, but these cannot be fulfilled by the platform, the theory of 

generalized negativity comes into play. Here, the perceptions of the product will always be 

negative when there is a disparity between expectations and actual product performance 

(Anderson, 1973). Because of this, this research hypothesizes:     

 H3c: “A lack of appeal of the platform has a negative effect on the likelihood of MaaS

 adoption”. 

The fourth barrier that Butler (2021) describes refers to the unwillingness to pay for 

MaaS. Research states that potential MaaS users are only willing to pay 64 per cent of their 

current transport budget for MaaS (Liljamo et al., 2020). This is problematic, especially when 

taking into consideration that people underestimate their own transport costs (Fioreze et al., 

2019) and willingness to pay for MaaS is lower than the cost of providing a service (Mulley et 

al., 2018). This leads to a difference in willingness to pay for MaaS users and a willingness to 

accept MaaS service providers. Research in the field of monetary theory on willingness to pay 

and willingness to accept has shown that this discrepancy leads to consumers choosing 

alternative services and products (Shogren et al., 1994). When consumers remain using 

alternatives instead of MaaS, the potential of MaaS will never be fulfilled and discovered by 

users. Therefore, unwillingness to pay is an important barrier to MaaS acceptance. Therefore, 

this research hypothesizes:          

 H3d: “Unwillingness to pay has a negative effect on the likelihood of MaaS 

 adoption”.  

The final barrier that consumers may experience concerning adopting MaaS is related 

to not overcoming the tradition of private vehicle travel (Mulley, 2017). Private vehicle users 

are identified as the group that is least likely to adopt MaaS (Alonso-González et al., 2020). 

This same research states that few private vehicle users are searching for alternatives, which 

increases the barrier. Additionally, many private vehicle users perceive private travel as the 

only transportation option that can satisfy their needs (Matyas, 2020). Besides, even when 
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private vehicle owners are willing to reduce private vehicle travel, they are faced with 

difficulties in changing their behaviour, particularly for leisure trips (Storme, et al., 2020). 

This is mainly due to how society and culture are built around the assumption that people own 

a car (Mulley, 2017). Empirical evidence is found that confirms the presence of this barrier, as 

private vehicle users are continually identified as the least likely social group to adopt MaaS 

(Alonso-González et al., 2020; Hoerler et al., 2020) The theory of Triandis (1979) of attitude-

behaviour, applies to mobility choices according to Verplanken et al. (1997). As it can be 

stated that private vehicle ownership leads to a habit of using a private vehicle, and habit is a 

big determiner in predicting behaviour according to Triandis (1979).    

 Based on the assumption that private vehicle travel is deeply rooted in society and 

culture, and that private vehicle travel is a habit that determines behaviour in the mobility 

sector, this research hypothesizes.         

 H3e: “Not overcoming the tradition of private vehicle travel has a negative effect on 

 likelihood of MaaS adoption”. 

2.7 Conceptual Model  
In line with the hypotheses that have been stated in the theoretical framework, a visual 

representation of the conceptual model can be made (Figure 1.). This model shows the 

suggested positive effect of functional and psychological motivators (H1 and H2). Besides, 

the negative influence of the barriers that can influence consumers is depicted (H3).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Conceptual Model and Hypotheses 
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3. Methodology 
This chapter will elaborate on the methodology of the research. This chapter addresses the 

following. Firstly, the research design will be discussed, and the strategy for answering the 

research question will be addressed. Next, insights about the sample are elaborated. After that, 

the paper explains the operationalization of the variables that are used in this research. A 

description that reports the procedure is provided afterwards. Also, research ethics are 

discussed. To conclude, the reliability and validity aspects of the research are explained, 

together with the data analysis method.  

3.1 Research Design and Data Collection 
This research aims to answer the question: “To what degree do consumer related motivators 

and barriers influence the likelihood of MaaS adoption by consumers”. To answer the 

research question, a deductive approach was taken. This implies that hypotheses derived from 

theory were empirically tested. A quantitative method, specifically a survey, was used to test 

these hypotheses. The choice for an online survey can be justified since it allows for a large 

amount of data while considering time and resource limitations (Wright, 2005). Furthermore, 

a survey can measure information about attitudes that are otherwise difficult to measure 

(McIntyre, 2008, p. 75). Respondents were also able to fill in the questionnaire in their own 

time at their own pace. This research is mainly built around Schikofsky et al. (2019), which 

uses an online survey for data collection. To remain consistent, an online survey is 

appropriate in this research as well. The survey was conducted using the online survey 

programme Qualtrics. The data was collected from 15 April 2022 to 21 April 2022.  

3.2 Sample 

The population of this sample consists of all people who have access to the internet since the 

survey was online based. This is reasonable since MaaS focuses on a target group that has 

access to the internet (Schikofsky et al., 2019, p. 303). Besides, the sample consisted only of 

people who own a driving licence, since important aspects of MaaS require a driving licence. 

To ensure this criterion was met, a selection question was asked which could be answered 

with yes or no: “Are you in possession of a driving license”. Only people who answered 

“yes” to this question were allowed to participate in the survey.     

 For the sample recruitment, the convenience sampling method was chosen. The 

advantages of the convenience sampling method suit this research. Firstly, this research is 

conducted taking time restraints into account. The convenience sampling method counters this 

time restraint (Etikan et al., 2016). The convenience sampling method also allows for an 
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easily available group of people that are willing to fill in the survey. Admittedly, the 

convenience sampling method does not allow for the most representative sample, but when 

the sample size increases, the statistical power of the convenience sample increases anyway 

(Etikan et al., 2016, p. 4). It was decided to distribute the online survey via the most used 

social media platforms which are Facebook, Instagram, and WhatsApp (Kircaburun et al., 

2020). LinkedIn was also used to distribute the survey as it is a more professional social 

networking site (J. Davis et al., 2020), and it was expected that interested professionals would 

share the survey with their peers. Since a wide range of social media sources is used, the 

sample is expected to cover a broad range of people.      

 To determine the necessary minimum sample size in this research, the work of Hair et 

al. (2019) is used. According to this research, the sample size for a linear regression analysis 

is dependent on the number of independent variables that are present in a research. A general 

rule is that the ratio between observations and independent variables should never fall below 

5:1, which implies that five observations should be made for each independent variable in the 

variate (Hair et al., 2019, p. 279). For this research, it means that the required amount of 

respondents is 11*5, as there are 11 independent variables in the research. Thus, the required 

sample size for this research is 55 respondents at minimum.  

3.3 Scales  
3.3.1. Scale for Measuring Functional and Psychological Motivators  
To measure the functional motivators and the psychological motivators, the constructs used in 

Schikofsky et al. (2019) were used. Here, different items used in different research are 

brought together and create a scale that can be used to measure the different functional 

motivators and psychological motivators. The scales are adopted from various papers. Note 

that here, this research used adapted items of the items so that they fit the context of MaaS, as 

presented in Schikofsky et al. (2019).  The functional motivators that are discussed in this 

research are perceived usefulness and perceived ease of use. To operationalize the functional 

motivators, this research used the well approved and validated items from the already existing 

literature (Venkatesh et al., 2003). To measure the psychological motivators, five variables 

were analysed. Firstly, hedonic motivation was measured using the scale of Venkatesh et al. 

(2012), which demonstrated high validity and reliability. To measure habit related motivators, 

the scale that measures habit schema congruence was used. This is the only scale that 

Schikofsky et al., (2019) developed themselves, rather than adopting it from previous 

academic work. Autonomy, competence, and relatedness were measured using the scales as 

presented in consumer behaviour literature (Sweeney et al., 2014). Here, two things are worth 
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noting. Firstly, Sweeney et al. (2014) combine the autonomy and competence constructs into 

one scale. Secondly, this research used the modified scales that fit the context of MaaS, as is 

done in Schikofsky et al. (2019).  

3.3.2 Scale for Measuring Barriers for Consumers 
The most important barriers for consumers are presented in Butler et al. (2021). This literature 

review does not include different scales to measure these barriers. Therefore, scales presented 

in other research should be used. To measure unwillingness to pay, lack of appeal among 

existing public transport users, and not overcoming the tradition of private vehicle travel, the 

research of Alonso-González et al. (2020)  provides three scales to measure these variables. 

To measure the lack of appeal of the platform, this research used a scale as proposed in Fang 

et al. (2017).  Since the appeal to platform entails the attractiveness and ease of use of a 

platform, this research used elements of the scale in Fang et al. (2017) that measure the ease 

of use and attractiveness of mobile travel applications. Note that this scale was slightly 

modified to fit the research context and the research setting. Finally, to measure the lack of 

appeal to older generation, the research asked respondents to fill in their age. This way, data 

gathered about the age of respondents can be compared to the likelihood of MaaS adoption. 

3.3.3 Scale for Measuring Likelihood of MaaS Adoption 
To measure the likelihood of MaaS adoption  ̧this research used a scale that was based on the 

diffusion of innovation theory as the definition used in this research for likelihood of MaaS 

adoption also stems from this same theory as proposed by Rogers (2010). The scale that was 

used is called “timing of adoption” and it is one of the dimensions that determine the diffusion 

of innovations. This scale is used in various research and in different industries to measure the 

propensity that certain innovations are adopted (Franceschinis et al.,2017;Girardi et al., 2005; 

Vandecasteele & Geuens,2010).         

 In Appendix B, the different scales that were used to measure the variables are listed. 

Note that, for consistency reasons and later analysis of the data, the scales are all formatted 

onto a seven-point Likert scale, ranging from strongly disagree to strongly agree.  

3.3.4 Scale for Demographic Information  
As mentioned before, demographics are an important aspect to take into account when 

predicting the likelihood of MaaS adoption of different consumers (Zijlstra et al., 2020). This 

paper combined the demographic variables presented in  Zijlstra et al. (2020) with the scales 

presented in Schikofsky et al. (2019) to create a scale that aimed to find relevant demographic 

data. Age, socio-economic status, education level, self-declared health status and housing 
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density are relevant demographic aspects. Age is important to take into account since older 

people tend to have a lower inclination to adopt MaaS. Note that age was also measured in the 

barriers for consumers section under “lack of appeal to the older generation”. Socio-economic 

status and education level were also important demographic characteristics since people with 

a higher income and a higher educational level are more likely to adopt MaaS (Zijlstra et al., 

2020). Self-declared health status was be taken into consideration, since the healthier people 

say they are, the more likely people are to adopt MaaS (Zijlstra et al., 2020, p. 203). Finally, 

housing density was expected to be positively related to MaaS adoption likelihood (Zijlstra et 

al., 2020, p. 205).  The scales that measure demographic information can be viewed in 

Appendix C.  

3.4 Procedure 
Since this research used an online survey, people from different nationalities were able to fill 

in the survey. The survey was available in both English and Dutch since it was expected that 

the sample would consist of mostly Dutch natives.      

 Firstly, a pilot version of the survey was sent to eight students to check for potential 

errors. Since the pilot users were asked to report the approximate time that was needed to fill 

in the survey, a duration estimation could be made for the eventual survey. When this 

feedback was gathered, the final errors were eliminated, and the survey was ready to be filled 

in by the respondents. Respondents that filled in the survey were firstly welcomed to the 

survey on a page that presented a short description of the survey. Here, a brief explanation of 

the research was given. The approximate time needed to fill out the survey was also provided. 

Respondents were given a brief explanation of the research. Next, the definition of MaaS as 

used in this research was given to inform the respondents. The two selection questions were 

asked and after the respondents were assured that the research was anonymous, the survey 

began. Respondents were informed that the option “I don’t know” was also available in the 

questions. This is appropriate since it can be hard for respondents to consider the sometimes-

complex elements present in MaaS (Bongaerts et al., 2017). The final page of the online 

survey consisted of demographics that can be used to gain other interesting insights for the 

research. Finally, the respondent was thanked for filling in the survey, and they were 

reassured that the data gathered from the research would be handled with care.  

3.5 Research Ethics  
Ethical Research behaviour is a necessity to protect individuals, communities, and 

environment. If done correctly, social science is a method that can be used to make the world 
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a better place (Israel & Hay, 2006). Ethics in social science is, among others, about assuring 

trust, care for research subjects, and being morally right (Israel & Hay, 2006).   

 Since the subjects of this study are human beings, it is extra important to handle them 

with respect. As informed consent is one of the main principles in research ethics, respondents 

were asked at the beginning of the survey to consent to the anonymous processing of data. 

The online survey was also voluntary, and privacy was handled as a core value. Transparency 

was increased as it was explained to respondents how the data would be handled and used. 

The data remained property of the Radboud University (Nijmegen School of Management), 

and respondents were informed about this. The ethics guidelines of Radboud University are 

also taken into account in this research.  Besides, contact details of the researcher were given 

in the research to give respondents the possibility to contact the researcher about the survey. 

From a more scholarly point of view, the research assures that data will not be fabricated or 

manipulated during this research. The data will only be used for this research only and 

respondents were notified about this. Finally, intellectual property is where credit was due. 

3.6 Reliability and Validity  
This section discusses how reliability and validity were assessed and enhanced. Reliability 

and validity demonstrate rigour and trustworthiness of qualitative and quantitative research 

(Roberts & Priest, 2006).          

 In terms of validity, content validity was assured by previous work that demonstrated 

high validity and reliability (Schikofsky et al., 2019; Butler et al., 2021). Nomological validity 

in this research is present since constructs are derived from well-established literature. 

Construct validity was assessed using composite reliability measures, which are expected to 

be high, since these scores were above the thresholds in Schikofsky et al. (2019). Construct 

and content validity of the barriers of MaaS was also expected to be high, since the used 

barriers are based on meta-research about MaaS barriers (Butler et al., 2021).   

 In terms of reliability, the scale used in Schikofsky et al. (2019) uses Cronbach’s alpha 

to determine internal consistency. All items in this scale demonstrated a Cronbach’s alpha 

score of 0.89 or above . This is well above the threshold of 0.70, which is generally 

considered a desirable score (Taber, 2018). Most barriers consumers experience are derived 

from the research by Alonso-González et al. (2020). A factor analysis was used to test 

reliability in their research. . Interrater reliability was also present when measuring likelihood 

of MaaS adoption since this scale was appropriately used in various research settings.  

 To assess validity, various methods were used. A factor analysis was conducted to 
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assure discriminant validity of the dataset. A factor analysis of the separate constructs was 

conducted to ensure convergent validity. External validity was enhanced by using a vast 

amount of social media sources to gather data from, which increased randomization to reduce 

sample bias. Also, a pre-test was sent to Dutch and English speakers to control whether the 

questions were understandable, to filter out mistakes and control for translation failures in the 

questionnaire, thus, assuring internal validity.       

 To assess reliability, Cronbach’s alpha will be reported for all the scales. Also, 

interrater reliability was be assessed by comparing the results to the results present in earlier 

research. Reliability is enhanced by translating to questionnaire into Dutch for Dutch native 

speakers to overcome the language barrier. Finally, social desirability was enlarged, since 

respondents were assured that the research was anonymous, which leads to a lower inclination 

to provide socially desirable answers.    

4. Analyses  
4.1 Data Collection, Preparation, and Sample Descriptive 
Before the final survey was distributed, a pre-test with eight respondents was conducted. 

Based on the feedback of these respondents, the survey was adjusted with regard to certain 

translations, the look and feel of the survey and minor linguistic mistakes. After that, the 

survey was distributed via WhatsApp, Facebook, Instagram and LinkedIn by the researcher. 

 The data collection started on 19 April 2022 and ended on 26 April 2022. This period 

yielded a total of 207 respondents. However, many of these respondents did not complete the 

survey and it was decided to delete these incomplete respondents. It is expected that these 

respondents eventually did not complete the questionnaire because they found the 

questionnaire too long. The remaining sample consisted of 104 respondents, which exceeded 

the established threshold of 55 observations necessary in linear regression (Hair et al., 2019, 

279)  Data was prepared for the analysis using different techniques. Firstly, reversed coding 

was used to deal with the invertedness between the items and the variable unwillingness to 

pay. After that, the variable lack of appeal to the older generation had to be categorized into 

four categories that equally divided the respondents based on their age (Appendix E, table 2 

and table 3). Finally, people who filled in “I don’t know” initially had a score of “8” on the 7-

point Likert scale. Therefore, these answers were recoded as missing data. This missing data 

was eventually recoded using the rounded mean score of the variable in question.  

 The sample consisted of 50 men (48.1%) and 54 women (51.9%), which was relatively 

evenly distributed. The age of respondents varied between 19 and 77 years old, with a fairly 
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low average age of 28. Respondents were generally highly educated, with 67,3% completing 

at least a Higher Professional Education Programme. 42,3% of the respondents lived in cities 

or metropolitan areas, while 57,7% live outside large cities. People generally considered 

themselves healthy, with only 3 people indicating they perceive their own health as moderate 

or lower. The sample consisted of mostly students, workers, and employees, with these 3 

groups making up 80% of the sample. A full overview of the demographic data can be found 

in appendix E.  

4.2 Measurement Model Results 
4.2.1 Discriminant Validity 
Discriminant validity was established using a factor analysis. The assumptions that must be 

met to do a factor analysis were first tested (Appendix F). It was clear that there was a 

difference between the number of extracted components and the number of components that 

this study was supposed to examine (Appendix F, table 3). To establish discriminant validity, 

four different iterations of the model were constructed. Appendices F to J provide a detailed 

overview of this process.         

 Discriminant validity appeared extremely problematic in the first iteration (Appendix 

F). When compared to the first iteration, the model’s final iteration is vastly different. It is 

however critical to establish discriminant validity to derive conclusions based on valid data. 

Therefore, it is decided to combine different constructs into one construct in favour of 

discriminant validity. As a result, two hypotheses are altered.    

 Firstly, it appeared that four items of perceived usefulness and perceived ease of use 

loaded heavily on each other (Appendix G, table 3). As these items together form the 

Functional Motivators as described in the theory (Schikofsky et al., 2019) it was decided to 

merge the items of perceived usefulness and perceived ease of use. As a result, H1a and H1b 

are combined into the following hypothesis. Note that from now on, the following hypothesis 

will be tested and H1a and H1b are discarded.       

 “H1: Functional Motivators have a positive effect on the Likelihood of MaaS 

 adoption”              

Next, it appeared that five items of lack of appeal to public transport users and lack of appeal 

to the platform loaded heavily on each other (Appendix I, table 7). The five items were 

merged into one construct called lack of appeal of MaaS, to enhance discriminant validity. 

This implies that hypotheses H3b and H3c should be merged in order to achieve high 

discriminant validity. This results in the following hypothesis (H3b) that will be used for 

following analysis.          
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 “H3b: Lack of Appeal of MaaS has a negative effect on the Likelihood of MaaS 

  adoption” 

4.2.2 Convergent Validity 
Convergent validity is assessed by performing separate factor analyses of the variables. 

Convergent validity can be defined as the degree to which measures (scales) of the same 

concept are correlated (Hair et al., 2019, p. 112). Controlling for convergent validity 

contributes to the construct validity of the measurement model. Convergent validity is assured 

when certain criteria are met. Firstly, the KMO-test of the constructs should all yield results 

higher than the .500 threshold (Hair et al., 2019). As can be seen in the table below, and in 

Appendix K, this is the case for all the variables. Next, Bartlett’s Test of Sphericity should be 

significant for all the constructs. This criterion is also met, according to Appendix K. 

Furthermore, the eigenvalues of the constructs should be above 1 and the percentage of 

variance explained should be above 50 percent. Appendix K and table 1 demonstrate that this 

is the case for all the constructs. Thus, convergent validity is addressed and present in this 

research.  

 Constructs  
 FM HEM HRM A/C RE LAM UTP OPT LMA 
KMO .763 .694 .830 .896 .754 .738 .500 .500 .749 
Eigenvalue 2.783 2,279 3,268 4,354 2,556 2,130 1,634 1,299 2,500 
% of 
Variance 

69.575 75.976 81.711 72.571 85.21
3 

53.239 81.720 64.676 83.359 

Table 1: Factor Analysis of Separate Constructs Legend: FM: Functional Motivation: HEM: Hedonic 
Motivation. HRM: Habit Related Motivation. AC: Autonomy/Competence. RE: Relatedness. LAM: Lack of 
Appeal of MaaS. UTP: Unwillingness to Pay. OPT: Not Overcoming the Tradition of Private Vehicle Travel. 
LMA: Likelihood of MaaS adoption.  

4.2.3 Internal Reliability   
Internal reliability implies that the indicators of a construct should measure the same thing and thus be 

highly correlated. Cronbach’s alpha is the most widely used reliability coefficient for assessing the 

internal consistency of a scale. The general accepted lower limit for Cronbach’s alpha is .70 (Robinson 

et al., 1991). Appendix L exhibits Cronbach’s alpha score of all the scales that are used within this 

research. The scale used to measure “not overcoming the tradition of private vehicle travel” had 

a Cronbach’s alpha score of below .70. Increasing Cronbach’s alpha of this scale was not 

possible since the scale only consists of 2 items after the factor analysis. It is decided to keep 

the scale in the analysis, since it might be of theoretical relevance, as demonstrated in 

previous research. It should be noted however that the low internal reliability of this scale is a 

limitation in assessing the results that this scale produces. All the other scales used in this 

research had a sufficient Cronbach’s alpha score of .707 or above.   
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 Constructs  
 FM HEM HRM AC RE LAM UTP OPT LMA 
Cronbach’s 
Alpha 

.874 .838 .925 .923 .912 .707 .776 453 .899 

Table 2: Cronbach’s Alpha of the Scales                              
Legend: FM: Functional Motivation: HEM: Hedonic Motivation. HRM: Habit Related Motivation. AC: 
Autonomy/Competence. RE: Relatedness. LAM: Lack of Appeal of MaaS. UTP: Unwillingness to Pay. OPT: Not 
Overcoming the Tradition of Private Vehicle Travel. LMA: Likelihood of MaaS adoption.   
     

4.3 Assumptions of Linear Regression 
To test the hypothesis, linear regression was used. To successfully test the relation between 

the independent and dependent variables, the key assumption of a linear regression was 

checked. These assumptions are normal distribution, linearity, multicollinearity, and 

homoscedasticity (Field, 2013). Appendix M demonstrates the results of these assumptions. It 

was concluded that all the assumptions are met. Thus, the data is suitable for linear regression 

analysis.  

4.4 Hypothesis testing with Linear Regression  
As the reliability and the validity of the scales was assured and the assumptions of multiple 

linear regression were met, the multiple linear regression analysis was be conducted. As 

mentioned, not all the original hypotheses can be tested since the discriminant validity of the 

variables was insufficient in some cases. Because of this, the hypothesis was reframed in a 

way that fits the actual statistical procedure that was conducted upon them. A linear 

regression analysis will now be conducted, in which the independent variables are regressed 

against the likelihood of MaaS adoption. Note that effects are reported as significant at P 

<.05.  

 

 

 

 

 

 

 

 

Figure 2: Conceptual model, hypotheses, and path coefficients  
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Hypothesis 1 which states that functional motivators are positively related to the likelihood of 

MaaS adoption, was not supported. The regression demonstrated that functional motivators 

did not have a significant relationship with likelihood of MaaS adoption (β=.007, P=.949) 

(Appendix N, table 3). Therefore, H1 was not supported.  

Relationship  Beta Coefficient (β) Significance (P) Conclusion  

Functional Motivators  Likelihood 
of MaaS Adoption 

.007 .949 Not Supported 

Table 3: Result hypothesis H1 

Hypothesis 2a tested the expected positive relationship between hedonic motivation and 

likelihood of MaaS adoption. The regression yields an insignificant effect between hedonic 

motivation and the likelihood of MaaS adoption (β=.074, P=.506). Therefore, hypothesis H2a 

was supported. 

Relationship  Beta Coefficient (β) Significance (P) Conclusion  

Hedonic Motivation  Likelihood 
of MaaS Adoption 

.074 .506 Not Supported 

Table 4: Result hypothesis H2a 

Next, Hypothesis 2b expected a positive effect between habit related motivation and 

likelihood of MaaS adoption. Appendix N, table 3 indicates that there is however no 

significant relationship (β=.074, P=.506). Accordingly, H2b was not supported which implies 

that habit related motivation has no positive effect on the likelihood of MaaS adoption.  

Relationship  Beta Coefficient 
(β) 

Significance (P) Conclusion  

Habit Related Motivation  
Likelihood of MaaS Adoption 

.074 .506 Not Supported 

Table 5: Result hypothesis H2b 

Hypothesis 2c expected a positive relationship between autonomy and competence and the 

likelihood of MaaS adoption. The regression indicated that a positive significant relation can 

be disclosed, with a positive beta and a significant p-value (β=.306, P=.003) (Appendix N, 

table 3). Therefore, it was concluded that there is a positive relation between 

autonomy/competence and likelihood of MaaS adoption. Thus, H2c was supported.  

Relationship  Beta Coefficient 
(β) 

Significance (P) Conclusion  

Autonomy/Competence  
Likelihood of MaaS Adoption 

.306 .003 Supported 

Table 6: Result hypothesis H2c 
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Hypothesis 2d refers to the expected positive relationship between Relatedness and the 

likelihood of MaaS adoption. The regression did not indicate a significant result when 

regressing relatedness with likelihood of MaaS adoption (β=.076, P=.298) (Appendix N, table 

3). This means that H2d should be rejected. To conclude, relatedness did not have a positive 

effect on the likelihood of MaaS adoption  

Relationship  Beta Coefficient 
(β) 

Significance (P) Conclusion  

Relatedness  Likelihood of MaaS 
Adoption 

.076 .298 Not Supported 

Table 7: Result hypothesis H2d 

Hypothesis 3a was constructed to test the expected negative relationship between the lack of 

appeal to the older generation and the likelihood of MaaS adoption. No significant effect was 

found in the regression analysis (β=.072 P=.480) (Appendix N, table 3). Therefore, H3a can 

be rejected, which means that a lack of appeal to the older generation did not have a negative 

effect on the likelihood of MaaS adoption.  

Relationship  Beta Coefficient 
(β) 

Significance 
(P) 

Conclusion  

A lack of Appeal to the Older Generation  
Likelihood of MaaS Adoption 

.072 .480 Not Supported 

Table 8: Result hypothesis H3a 

Hypothesis 3b expected a negative relation between the lack of appeal of MaaS and the 

likelihood of MaaS adoption. When looking at the regression results, (Appendix N, table 3) 

no significant negative effect between the lack of appeal of MaaS and the likelihood of MaaS 

adoption was derived(β=-.064 P=.500). Accordingly, H3b should be rejected sins a lack of 

appeal of MaaS did not have a significant effect on the likelihood of MaaS adoption.  

Relationship  Beta Coefficient (β) Significance (P) Conclusion  

Lack of Appeal of MaaS  Likelihood 
of MaaS Adoption 

-.063 .500 Not Supported 

Table 9: Result hypothesis H3b 

Hypothesis 3c intended to test the expected negative relationship between unwillingness to 

pay and the likelihood of MaaS adoption. Appendix N, table 3 indicates a significant negative 

relation between unwillingness to pay and likelihood of MaaS adoption (β=-.192, P=.006). 

Thus, H3c was accepted.  
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Relationship  Beta Coefficient 
(β) 

Significance (P) Conclusion  

Unwillingness to Pay  Likelihood 
of MaaS Adoption 

-.192 .006 Supported 

Table 10: Result hypothesis H3c 

Hypothesis 3d tested an expected negative relation between not overcoming the tradition of 

private vehicle travel and the likelihood of MaaS adoption. The regression showed a strong 

negatively significant relationship between not overcoming the tradition of private vehicle 

travel and likelihood of MaaS adoption (β=-.423, P<.000) (Appendix N, table 3). Therefore, 

H3d was accepted as not overcoming the tradition of private vehicle travel does have a 

negative effect on likelihood of MaaS adoption.  

Relationship  Beta Coefficient (β) Significance (P) Conclusion  

Not overcoming the Tradition of 
Private Vehicle Travel  Likelihood 
of MaaS Adoption 

-.423 .000 Supported 

Table 11: Result hypothesis H3e 

To conclude, this research tested the relative impact of the independent variables on the 

dependent variables. Autonomy/competence has the highest positive effect on likelihood of 

MaaS adoption. Unwillingness to pay has a negative effect on likelihood of MaaS adoption. 

The effect of not overcoming the tradition of private vehicle ownership has the highest 

negative impact on likelihood of MaaS adoption.     

4.5 Interaction Effect of the Independent Variables  
Multiple interaction effects between independent variables were found in this research. A 

visual overview of the correlations is presented in table 12. Notice that only correlations that 

were significant at a p level of .05 are demonstrated in the table. For a complete overview of 

the correlations, see appendix O.  

 FM HEM HRM A/C RE Age LAM UTP OTP 
FM - .472 .390 .478  -.247   -.202 
HEM .472 - .311 .591 .246  -.298 -.230  
HRM .390 .311 - .324     -.342 
A/C .478 .591 .324 - .316   -.221 -.280 
RE  .246  .316 -     
Age -.247     -   .438 
LAM  -.298     -   
UTP  -.230  -.221  .438  - .245 
OTP -.202  -.342 -.280    .245 - 

Table 12: Correlation Matrix Independent Variables                       
Legend: FM: Functional Motivation: HEM: Hedonic Motivation. HRM: Habit Related Motivation. AC: 
Autonomy/Competence. RE: Relatedness. LAM: Lack of Appeal of MaaS. UTP: Unwillingness to Pay. OPT: Not 
Overcoming the Tradition of Private Vehicle Travel.  
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4.6 Demographic Influence on the Variables 
It was expected that demographic characteristics might have an influence on the motivators 

and barriers of MaaS. In the following section, Pearson Correlation analyses are conducted 

between the demographic data that was gathered and the independent variables. This is to gain 

a better understanding of the effect of demographic characteristics and motivators and barriers 

of MaaS. The professional status of people is not taken into account, as this variable is 

considered to be a categorical variable, which cannot be analysed by Pearson Correlations. 

 Firstly, it became apparent that functional motivators had significant relationships with 

two demographic characteristics (Appendix P, table 1). A negative significant relation was 

found with Age r(104)=-.301, p=.002. Besides, there was a significant positive relationship 

with Perceived Self Health Status (r(104)=.282, p=.004). No other significant relations were 

found between functional motivation and the demographics. Second, there were no significant 

relations between any of the demographics and hedonic motivation (Appendix P, table 2). The 

third variable that was checked on correlations with the demographic variables was habit 

related motivation. Based on Appendix P, table 3, it can be concluded that there is a negative 

relation with Gender r(104)=-.226, p=.021, which implies that women generally experience 

less habit related motivation. Besides, there was a positive correlation with Perceived Self 

Health Status (r(104)=.225, p=.022. For the variables autonomy/competence and relatedness  ̧

no significant correlations were found (Appendix P, table 4 and 5).   

 Concerning the barriers, lack of appeal for the older generation was not checked, since 

this barrier is considered a demographic barrier in itself. lack of appeal of MaaS had no 

significant correlation with the demographics (Appendix P, table 6). Regarding unwillingness 

to pay, there was a significant positive relation with gender (r(104)=.220, p=.025, which 

implies that women are generally more willing to pay for MaaS (Appendix P, table 7). Not 

overcoming the tradition of private vehicle travel correlated with three demographic variables 

(Appendix P, table 8). Firstly, a significant positive relation was identified with age 

(r(104)=.386, p<.000. Next, a significant negative relation was found with Highest Finished 

Education Level (r(104)=-.213, p=.030. Finally, a significant positive relation was found with 

Net Household Income (r(104)=.362, p< .000.      

 Finally, the correlation between the demographic data and the dependent variable, 

likelihood of MaaS adoption, was checked (Appendix p, table 9). Here, it became apparent 

that there is a negative relation between gender and likelihood of MaaS adoption (r(104)=-

.203, p=.039). This means that, in general, women are less likely to adopt MaaS than men. 
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5. Discussion   
5.1 Conclusion 

Recent megatrends such as urbanization, climate change, globalization, digitalization, and 

demographic shifts, influence the way that transport of goods and people is shaped (Aapaoja, 

et al., 2017). Problems such as traffic congestions, pollutant emissions and the increasing 

mobility requirements of travellers require more and more attention (Schikofsky et al., 2019). 

The rise of digitalization and with it, the shared economy, has the potential to create 

connectivity-based mobility solutions, such as MaaS to counter these problems. However, the 

success of MaaS is undoubtedly dependent on the acceptance of potential users (Schikofsky et 

al., 2019). Therefore, it is important to gain insights in factors influencing decision making 

with regard to adopting MaaS. To achieve this, the research opted to analyse the effect of 

different motivators and barriers that consumers experience when deciding upon using MaaS. 

This research builds on previous research regarding functional and psychological motivators 

that are deemed to positively influence the likelihood of MaaS adoption (Schikofsky et al., 

2019). Besides that, five different consumer-related barriers that were expected to negatively 

influence the likelihood of MaaS adoption were derived from a meta-study (Butler et al., 

2021). The aim of this research was consequently to identify the effect of these motivators 

and barriers on the likelihood of MaaS adoption. This has resulted in the following research 

question: “To what degree do consumer related motivators and barriers influence the 

likelihood of MaaS adoption by consumers” 

To answer this research question, a total of 11 hypotheses were constructed and grouped into 

3 overarching categories: functional motivators, psychological motivators, and barriers. These 

11 hypotheses where tested using an online based questionnaire. To ensure discriminant 

validity, 9 hypotheses were eventually tested in a regression analysis.   

 First, in line with TAM theory (F. D. Davis, 1989), and empirical evidence regarding 

MaaS adoption likelihood (Schikofsky et al., 2019) it was expected that perceived ease of use 

and perceived usefulness would positively influence the likelihood that consumers would 

adopt MaaS. It was decided to combine perceived ease of use and perceived usefulness as 

functional motivators. No significant relation was found between these functional motivators 

and the likelihood of MaaS adoption.        

 Next, four different psychological motivators where expected to positively affect the 

likelihood that consumers would adopt MaaS. Hedonic motivation was likely to have a 

positive effect on the likelihood of MaaS adoption as studies found that it was an important 
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determinant regarding technology usage (F. D. Davis, 1992: Schikofsky et al., 2019). In this 

research however, hedonic motivation did not have a significant positive effect on likelihood 

of MaaS adoption. Habit related motivation was expected to positively effect MaaS adoption 

via the theory of attitude and behaviour (Verplanken et al., 1997). However, in this study, no 

such effect was found. Self-Determination Theory (Deci & Ryan 2001) in combination with 

TAM (Nikou & Economides, 2017) was used to predict the positive effect of autonomy, 

competence, and relatedness on Likelihood of MaaS adoption. It can be concluded that only 

autonomy and competence together positively influence the likelihood of MaaS adoption. 

Relatedness was not found to have a significant effect on the likelihood that consumers would 

adopt MaaS.            

 Finally, it was assumed that consumers would expect certain barriers that withhold 

them from adopting MaaS. Firstly, the older generation was not expected to be less likely to 

adopt MaaS (Butler et al., 2021). However this study did not find a negative relationship 

between age and the Likelihood of MaaS adoption. A negative effect of the lack of appeal 

among existing transport users (Butler et al., 2021) in combination with the lack of appeal of 

the platform (Liyanage et al., 2019) on the likelihood of MaaS adoption was expected. 

However, no such relation was found in this study. Unwillingness to pay, as derived from 

monetary theory (Shogren et al., 1994), was found to have a negative relationship with 

likelihood of MaaS adoption. Additionally, people tend to find it hard to overcome the 

tradition of private vehicle travel (Mulley, 2017), as this had a negative effect on the 

likelihood of MaaS adoption.         

 In conclusion: motivators and barriers do influence the likelihood of MaaS adoption, 

but not to a great extent. Only autonomy and competence lead to a higher likelihood of MaaS 

adoption. Unwillingness to pay and not overcoming traditional private vehicle travel are 

forming a significant barrier and lower the chance of MaaS adoption by consumers when 

present.  

5.2 Discussion  
This research yielded mixed results, with some hypotheses being supported and others not. 

First, the motivators and barriers that did have a significant effect on the likelihood of MaaS 

adoption are discussed. Next, more elaboration will be provided concerning the variables that, 

against the expectation, did not have a significant effect on likelihood of MaaS adoption. 

After that, other findings are discussed.        

 In line with earlier findings, this study found that autonomy and competence did 
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positively influence MaaS adoption likelihood. This not only confirms the empirical findings 

by Schikofsky et al. (2019), but also indicates that these elements of SDT are indeed 

facilitators of intrinsic human motivation, which in turn affects intended behaviour (Deci & 

Ryan, 1985; Sheldon & Gunz, 2009). This study confirms that this is also the case in the 

context of MaaS. It was also confirmed that unwillingness to pay negatively influenced MaaS 

adoption likelihood. As Butler et al. (2021) stated, this finding is present in many different 

studies regarding MaaS adoption and is often explained by an underestimation of one’s 

transportation costs (Fioreze et al., 2019). In turn, this can lead to a discrepancy between 

willingness to pay and the actual cost of a product or service, which drives people towards 

alternatives (Shogren et al., 1994).  Finally, it seemed a negative relation exists between 

people not being able to overcome the tradition of private vehicle travel and likelihood of 

MaaS adoption, confirming findings in earlier studies (Butler et al, 2021; Mulley, 2017). 

Reasons for this phenomenon in literature are a lack of alternative seeking (Alonso-Gonzalez 

et al., 2020), and the perception that private vehicle travel is the only transportation option 

that satisfies needs according to private vehicle owners (Matyas, 2020).    

 Contrary to earlier findings, perceived usefulness and perceived ease of use do not 

lead to a higher likelihood of MaaS adoption, as no effect was found. The general theory 

underlying these functional motivators is derived from the Technology Acceptance Model 

(TAM; F.D. Davis, 1989). This theory states that adoption of a disruptive product or service 

depends on the value it bears for the user. It is plausible that there is no significant relation 

found between the functional motivators and likelihood of MaaS adoption because the TAM 

model does rely heavily on the perceived value of the innovation. That is, as Bongaerts et al. 

(2017) state, consumers might not be aware of the costs and net values among different and 

sometimes complex mobility alternatives. Furthermore, based on the context of the research, 

some moderating effects may be present when using the TAM model to determine the 

usefulness and ease of use of MaaS (Chen, 2016). For example, in the bike sharing context, 

perceived environmental value effect the core constructs of TAM (Chen, 2016). Although this 

research has no specific context, it might be able that respondents assume a certain context 

subconsciously when answering the questionnaire.       

 As opposed to earlier findings, hedonic motivation does not positively influence the 

likelihood of MaaS adoption, as no significant effect was found. This can again be a result of 

respondents finding it difficult to interpret the concept of MaaS. Besides, some studies 

suggest that hedonic motivation is moderated by price. Venkatesh et al. (2012) suggest that 

hedonic motivation and the monetary value of consumers are closely liked. As it is established 
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that consumers find it hard to estimate a reasonable price for MaaS (Bongaerts et al., 2017), 

together with the notion that people generally underestimate their transportation costs (Fioreze 

et al., 2019), it might be the case that hedonic motivation is not present as price is 

overshadowing hedonic motivation.        

 While, based on Schikfosky et al., (2019), it was expected that habit related motivation 

would lead to a higher probability of MaaS adoption. This was however not the case, as no 

significant effect was found. The most reasonable explanation for this is presented in 

Limayem et al. (2007), where it is stated that habit related motivation is often not present in 

disruptive innovations as it is harder to find habitudinal patterns in these disruptive 

innovations. This is especially viable since MaaS is considered one of the most disruptive 

innovations in the mobility sector (Wong et al., 2018)      

 In this study, no significant relation between relatedness and the lack of MaaS 

adoption, as opposed to expectation. Schikofsky et al. (2019) speculate that this can be 

explained by connectivity with a peer group that has affinity with status quo mobility 

methods. Additionally, when an individual believes that MaaS will change connectivity with 

people who are part of their social life, this could directly affect benefit expectations.  

 No significant negative effect was found between the lack of appeal of MaaS and the 

likelihood of MaaS adoption. This can have several reasons. Firstly, when evaluating the lack 

of appeal of the MaaS platform, big differences between individual preferences may arise. 

This implies that the platform should be personalized to appeal to all potential users at once 

(Kamarianni et al., 2016). Next, as mentioned before, Schikofsky et al. (2019) state that MaaS 

currently has a high level of abstraction and intangibility, which can suggest that potential 

users do not know what they desire from a MaaS platform. Furthermore, the absence of a lack 

of appeal among public transport users can be because existing public transport systems are 

already leading to satisfaction for the users (Ho et al., 2020).     

 This research did not find a lack of appeal of MaaS for the older generation, as no 

effect was found between age and likelihood of MaaS adoption. Here, it should be noted that 

the use of technology among older groups is rising significantly (Caiati et al., 2020). Keeping 

this premise in mind in relation to the fact that the study of Butler et al. (2021) studied papers 

between 2015 and the first eight months of 2020, one could argue that the use of technology 

by the older generation has risen to a degree that MaaS practices have become useful and 

usable to them.           

 Additionally, this study showed affects between motivators and barriers. It appeared 

that functional motivation, hedonic motivation, habit related motivation and autonomy and 



41 
 

competence strengthen each other. These findings are in line with Schikofsky et al. (2019, p. 

303). Relatedness influenced autonomy and competence, which is somewhat expected as 

these motivational factors together determine intrinsic motivation (Deci et al., 2001). Older 

people and people who are not likely to overcome the tradition of private vehicle travel in the 

future perceive MaaS as less useful and harder to use. Thus, while age does not have a direct 

effect on the likelihood of MaaS adoption, there is an effect on how people perceive the 

functional value of MaaS. People who felt no appeal for MaaS or had an unwillingness to pay 

also demonstrated lower hedonic motivation for MaaS. Unwillingness to pay also leads to 

lower autonomy and competence feelings for individuals. Finally, not overcoming the 

tradition of private vehicle travel is negatively related to the functional motivators, habit 

related motivation and autonomy and competence. It also influences the unwillingness to pay. 

 To conclude, not all barriers and motivators influenced the likelihood of MaaS 

adoption which is against the expectations. The research presents different possible 

explanations why this can be the case. The effects of autonomy and competence, 

unwillingness to pay, and not overcoming the tradition of private vehicle travel on likelihood 

of MaaS adoption are expected by the theory used to build the hypotheses in this research.  

5.3 Theoretical Implications 
This research demonstrated that not all motivators and barriers influence the likelihood of 

MaaS adoption when testing the relative influence of the antecedents. The study contributes to 

a better understanding of antecedents that determine the likelihood of MaaS adoption. 

Furthermore, it indicates that one should be careful in distinguishing between absolute and 

direct effects of motivators and barriers, as this study produced different results when 

compared to Schikofsky et al, (2019) and Butler et al., (2021).     

 After testing the hypotheses, it can be concluded that autonomy and competence 

positively influenced the likelihood of MaaS adoption. This indicates the relevance of Self-

Determination Theory (SDT) in determining user motivation when adopting MaaS. Previous 

research already described the importance of SDT in relation to some mobility choices 

(Moller et al., 2006). This research concludes that SDT can also be a psychological motivator 

for adopting MaaS. On the other hand, it should also be noted that relatedness, another 

element of SDT, is not a significant motivator in this context. Therefore, research should be 

careful to clearly distinguish between autonomy and competence, and relatedness when 

determining the influence of psychological motivators on MaaS adoption. Future research 

should further investigate why the other motivators did not have a significant relative effect 
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on likelihood of MaaS adoption.         

 The demand side barriers, as presented in Butler et al. (2021) are tested in this 

research, appealing to their call for further analysis of consumer attitudes to better understand 

attitudes towards MaaS. This resulted in mixed outcomes, as unwillingness to pay and not 

overcoming the tradition of private vehicle travel were found to have a significant negative 

effect on likelihood of MaaS adoption, as opposed to the other barriers that were tested. 

Insights in this research can help in building a conceptual framework for understanding MaaS 

implementation, but further understanding of the mechanisms that cause consumers to 

experience these barriers should be gained.  

5.4 Practical Implications 
Understanding motivators and barriers behind MaaS adoption is important for designing 

affected market measures. For marketeers, the relevance of autonomy and competence as 

demonstrated in this research should be taken into account when directions for campaigns are 

established. For example, the freedom of mobility choice that MaaS enables should be 

highlighted to address feelings of competence and autonomy. To make this recommendation 

more clear-cut and practical, Schikofsky et al., (2019) suggest “Your Mobility, Your Choice” 

as a possible campaign slogan. Advertisers should avoid price advertisement, as unwillingness 

to pay was found to be a significant barrier. Additionally, studies have shown that reducing 

costs alone is not going to create a behaviour shift (Ho et al., 2020).    

 Software developers and finance departments should be able to combat the 

unwillingness to pay barrier. Earlier studies already demonstrated that customers are more 

likely to pay for MaaS services when it is offered via an application that bundles services into 

a single package that suits their needs and manages payments through a fixed weekly or 

monthly subscription (Feneri et al., 2020; Kamargianni et al., 2016).    

 Product developers and spatial planners in the context of MaaS should recognize that 

people are often not able to overcome the tradition of private car usage. Butler et al., (2021) 

suggest that an increase in transportation options and accessibility in the context of MaaS can 

combat this barrier since people are then less reliant on private transport modes. Spatial 

planners should also continue to plan cities around active and shared transport nodes (Sjöman 

et al., 2020). Marketeers should assist in overcoming this barrier by organizing pilot programs 

to disrupt the psychologistic habits of private vehicle travel for consumers (Cottrill, 2020). 

For marketeers, three suggestions are made to overcome this barrier. Firstly, this research 

found a positive relation between age and not being able to overcome the tradition of private 
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vehicle ownership. Also, Casey et al. (2017), state that private vehicle ownership is less 

prevalent among the younger generation. Therefore, marketeers should focus on advertising to 

younger people. Second, to overcome the tradition of private vehicle ownership, marketeers 

should promote MaaS as an alternative for a household’s second vehicle. This can help users 

get familiar with the technology and in the long term, abandon private vehicle ownership 

completely (Alonso-Gonzáles et al., 2020). Finally, Butler et al. (2021) state that replacing 

private vehicle travel with MaaS is achievable in bigger European and Asian cities first, since 

the private vehicle is represented in less than 25% of all trips taken (Yigitcanlar et al., 2007). 

Therefore, marketeers should first address residents of big cities by organising pilots for 

example. If this turns out to be a success, MaaS providers can focus on the more rural areas, 

that presumably have more reluctance on abandoning private vehicle travel (Butler et al., 

2021, p. 16).  

5.5 Limitations and Directions for Future Research  
This research investigated motivation factors and barriers that affect the likelihood of MaaS 

adoption. Likelihood of MaaS adoption can be assumed as a major determinant of actual 

adoption behaviour (F.D. Davis et al., 1989). However, current potential adopters are only 

able to focus on the approximate benefits or deficits that MaaS might offer. The actual 

benefits and deficits that arise because of MaaS are not clear to the current respondents in this 

research. For that reason, it was chosen to measure the likelihood of MaaS adoption rather 

than actual adoption behaviour. For further research, the approximation of actual MaaS usage 

should be analysed more thoroughly. This can be done by firstly, analysing the behaviour that 

is actually demonstrated when an individual encounters MaaS practices. Secondly, it is 

important to analyse long-term usage behaviour of MaaS users, as an addition to this cross-

sectional study. This is important as long-term evaluation of MaaS practices can be strongly 

affected by later experience with MaaS (Schikofsky et al., 2019, p. 309).   

 As this research only measured functional and psychological motivators in 

combination with demand side barriers, it can be concluded that a social-psychological 

perspective is used (Schikofsky et al., 2019). Further investigations of “hard” external factors 

could enrich the framework of factors that positively and negatively influence MaaS adoption. 

In terms of hard motivation, economic benefits might be a great influence for using MaaS. In 

terms of barriers, a deeper look at supply side barriers such as a lack of business interest and a 

lack of service coverage are also relevant to provide a better framework that is more closely 

related to the real world (Butler et al., 2021). Furthermore, future cross-cultural studies should 
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be conducted to establish cultural preferences in the MaaS context. Future research should 

also take into account the effect of different MaaS offerings on the motivators and barriers, by 

for example distinguishing between subscriptions or pay-as-you-go services.   

 Some methodological limitations are also present in this research. The relations that 

are found in this study are based on a sample of 104 respondents, which is considerably less 

than the 1067 respondents found in the related study by Schikofsky et al. (2019). Also, the 

sample is relatively young and highly educated (Appendix E). This can be problematic as 

younger and higher educated people are more likely to adopt MaaS (Zijstra et al., 2020). 

Therefore, this sample might perceive motivators and barriers differently when compared to a 

truly representative sample. Future research might be able to gain insights into the matter with 

a more representative and bigger sample.        

 Finally, interaction effects between motivations and barriers in relation to likelihood of 

MaaS adoption are not taken into account in this research. Further research can examine the 

relation between motivators and likelihood of MaaS adoption with barriers as a moderation, 

or vice versa, to get a deeper understanding of the relation between motivation and barriers in 

the context of MaaS.       
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Appendix A: Variables  
Motivators 

Motivators  Definition  
Perceived usefulness  The anticipated benefit experienced by means of a 

new technology-based solution, based on sources of 
extrinsic motivation. 

Perceived ease of use The easy access to mobility, easy operation of MaaS, 
and the cognitive investment necessary to use the 
new product. 

Hedonic motivation  Captures the emotional benefit derived from using a 
technology. 

Habit related motivators  Level of familiar behavioural patterns that are 
present, that lead to a higher likelihood of adopting a 
new technology.  

Autonomy The psychological desire to self-organize one’s 
behaviour according to individual preferences and 
self-consistency.  

Competence The perceived efficacy and interaction with the 
environment to successfully master challenges and 
achieve a desired result.  

Relatedness The desire of an individual to feel connected to 
relevant other(s). 

 

Barriers 

Original Variable Explanation Original 
Variable 

Reframed Variable Explanation Reframed 
Variable 

Appeal to older 
generations 

The appeal to older 
generations is low 
because of experience 
and habitudinal reasons. 

Lack of appeal to the 
older generation 

There is a high lack of 
appeal to the older 
generation because of 
experience and 
habitudinal reasons.  

Appeal to public 
transport users 

There is a low appeal 
among existing public 
transport users.   

Lack of appeal among 
existing public transport 
users 

There is a high lack of 
appeal among existing 
public transport users. 

Appeal of platform When attractiveness and 
ease of use of the 
platform is low, this will 
form a barrier.  

Lack of attractiveness 
and ease of use of the 
platform 

There is a lack of 
attractiveness and ease of 
use of the platform.  

Willingness-to-pay Barriers arise when 
consumers are not 
willing to pay certain 
fees for using MaaS. 

Unwillingness to pay The higher the 
unwillingness to pay for 
MaaS, the higher this 
barrier becomes. 

Tradition of private 
vehicle 

Private vehicle users are 
least likely to adopt 
MaaS thanks to the 
tradition of private 
vehicle travel.  

Not overcoming the 
tradition of private 
vehicle travel 

The tradition of private 
vehicle travel becomes a 
barrier when consumers 
are not able to overcome 
this.  
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Dependent Variable  

Dependent Variable Definition 

Likelihood of MaaS Adoption The likelihood that a consumer makes the decision to 
make full use of MaaS as the best cause of action 
available when planning or making trips. 

Appendix B: Variable Scales 
Variable Research Items 
Motivators     
Perceived usefulness Schikofsky et 

al. (2019) 
PU1: I would find the MaaS offering useful for 
my daily mobility. 
PU2: Using the MaaS offering would enable 
me to accomplish my daily mobility more 
quickly. 
PU3: Using the MaaS offering would enhance 
my effectiveness regarding my mobility.  

Perceived ease of  use Schikofsky et 
al. (2019) 

PE1: Learning to operate the MaaS offering 
would be easy for me.  
PE2:  It would be easy for me to become 
skilful at using the MaaS offering.  
PE3: I would find the MaaS offering easy to 
use. 

Hedonic motivation  Schikofsky et 
al. (2019) 

HEM1: Using the MaaS offering would be 
fun.  
HEM2 Using the MaaS offering would be 
enjoyable.  
HEM3 Using the MaaS offering would be 
entertaining. 

Habit related motivators  Schikofsky et 
al. (2019) 

HRM1: In the abstract, the MaaS offering 
reminds me of other things or products that I 
habitually use.  
HRM2: Regarding the type of use, I associate 
the MaaS offering with other things or 
products that are typical for me.  
HRM3: I can easily draw parallels between 
MaaS usage and some usage habits in my daily 
life.  
HRM4: Regarding the type of use, I can easily 
find some similarities between the MaaS 
offering and other things or products in my 
daily life. 

Autonomy/competence Schikofsky et 
al. (2019) 

AC1: I would have a better say in choosing 
how I shape my daily mobility. 
AC2 I could better decide what I do to shape 
my daily mobility.  
AC3 I would have more freedom to choose 
what I do to shape my daily mobility.  
AC4 I would feel more confident in my ability 
to shape my daily mobility.  
AC5 I would be more capable of controlling 
my daily mobility.  
AC6 I would feel more able to meet the 
challenges of shaping my daily mobility. 

Relatedness Schikofsky et 
al. (2019) 

RE1 I would feel more connected with a group 
of likeminded people.  
RE2 I would feel more bonded with a group of 
likeminded people.  
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RE3 I would feel a stronger sense of 
camaraderie with a group of likeminded 
people.  

Barriers   
Lack of appeal to older 
generation  

Schikofsky et 
al. (2019);
 
 
 
 
 
 
 
  

LAO1: What is your age? 

Lack of appeal to public 
transport users 

Alonso-
González et al., 
(2020) 

LOA1: MaaS seems to me less reliable than 
current public transport. 
LOA2: I would feel less safe using MaaS than 
during regular public transport.  
LOA3: I  would find MaaS less flexible in the 
departure time than traditional transit.  
LOA4: The proximity of an unknown driver 
would make me feel less safe in MaaS  
LOA5: MaaS would not give me the freedom 
to travel where I need to be when needed  
LOA6: I do not like that MaaS does not have a 
fixed schedule or route 

Lack of appeal of 
platform 

Fang et al. 
(2017).   

LPL1: Travel apps are generally difficult to 
use 
LPL2: Learning how to use travel applications 
is hard to me.  
LPL3: I would imagine most people find it 
hard to use MaaS related applications. 
LPL4: MaaS applications generally do not 
seem attractive to use. 

Unwillingness to pay  Alonso-
González et al., 
(2020) 

UTP1: I would not mind paying extra for 
precise and reliable travel information.  
UTP2: I would not mind paying more to have 
a more predictable travel time for my journey. 

Not overcoming the 
tradition of private 
vehicle travel 

Alonso-
González et al., 
(2020) 

OTP1: I am not willing to try new ways to 
travel 
OPT2: People like me often use their own 
mode of transportation  
OPT3: I like the privacy of my own car/bike 
OPT4: I never compare different travel modes 
and options before I choose how to travel.  
 

Dependent Variable   
Likelihood of MaaS 
adoption  

Schikofsky et 
al., 2017 

LMA1: Assuming I would have access to the 
MaaS offering, I intend to use it.  
LMA2: Given that I would have access to the 
MaaS offering, I predict using it.  
LMA3: I expect to use the MaaS offering 
when it becomes available 
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Appendix C: Demographic Scales 
 

Demographic 
Variable 

 Based on 
Research 

Answer Options  

Gender  Schikofsky et al. 
(2019) 
Zijlstra et al. 
(2020) 

Female 
Male 
Prefer not to Say 

Highest level of 
education? 

  Primary education / 
primary school 
Pre-vocational secondary 
education 
Higher Secondary 
Education 
Secondary Vocational 
Education (MBO) 
Higher Professional 
Education (HBO) 
Scientific Education 
(University) 
Prefer not to say 
 

Net Household 
Income (Euro) 

 Schikofsky et al. 
(2019)  
Zijlstra et al. 
(2020) 

Less than 1500  
1500 to below 2600 
2600 to below 5000 
More than 5000 
 

Occupational 
Status 

 Schikofsky et al. 
(2019) 

Students/apprentices  
(Skilled) workers 
Employees/officials (not 
higher civil service) 
Executive 
employees/officials (higher 
civil service)  
Self-employed (craft 
professions) 
Self-employed (academic 
professions) 
Pensioners 
Housewife/househusband 
Currently unemployed 
Others (e.g., currently 
volunteers or military 
service) 

Residential Area  Schikofsky et al. 
(2019) 
Zijlstra et al. 
(2020) 

City/Metropolises  
Outside large cities  

Perceived Self 
Health Status 

 Zijlstra et al. 
(2020) 

Poor 
Low 
Moderate 
High 
Excellent 
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Appendix D1: Survey  
Dear participant, 

Thank you for your time and effort in participating in this survey. My name is Vincenzo 
Meijer, master student in Business Administration at the Radboud University Nijmegen. For 
my master's thesis, I am researching a new mobility service called MaaS (Mobility as a 
Service). The questions in this online survey are about different motivations and barriers that 
consumers may experience in relation to MaaS. The questions can sometimes be similar. Yet 
these questions all measure information relevant to the study. 

Filling out this survey will take approximately 10 minutes of your time. Your participation in 
this study is completely voluntary. You can stop completing the questionnaire at any time. 
Your answers will also be processed anonymously and stored safely according to the general 
data protection regulations of the Radboud University. The data will only be used for 
purposes concerning the master thesis project. 

If you have any questions about the survey or the research, do not hesitate to send an email to 
vincenzo.meijer@.ru.nl. 

By selecting the option “Yes, I agree to participate in the study as described above" you 
indicate that: 

- You have read and understood this information. 

- You voluntarily consent to participate. 

- You are at least 18 years or older. 

- You are in possession of a valid driver"s license. 

If you do not wish to participate in this study, you may decline to participate by selecting "No, 
I do not agree to participate in the study" below. 

● Yes, I agree to participate in the study as described above. 

● No, I do not agree to participate in the study. 

Vincenzo Meijer. 

Questions Regarding Motivators 

The first part of the survey will now begin. Here, you will be presented with statements about 
your motivation to use MaaS (Mobility as a Service). To give you a better understanding of 
MaaS, the definition below is provided. This definition was retrieved from the website of the 
national government of the Netherlands. If you feel that you are unable to answer a question, 
do not hesitate to fill in "I don't know" in the answer options. 

"MaaS is about planning, booking and paying for all possible transport via apps. For 
example, the shared bicycle, car, scooter, train, tram, or (water) taxi, and even your own car 
or bicycle. But especially combinations of all these types of transport, so that tailor-made 
door-to-door travel is possible in line with the wishes of the traveler, but also to improve the 
mobility system." In other words, MaaS is the the integration of different forms of transport 
and smart mobility services in one single smartphone app. 
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Now, the survey begins:  

Questions regarding Perceived Usefulness 

1. I would find the MaaS offering useful for my daily mobility. (1 = strongly disagree, 7 
= strongly agree, 8 = don’t know). 
 

2. Using the MaaS offering would enable me to accomplish my daily mobility more 
quickly. (1 = strongly disagree, 7 = strongly agree, 8 = don’t know). 
 

3. Using the MaaS offering would enhance my effectiveness regarding my mobility. (1 = 
strongly disagree, 7 = strongly agree, 8 = don’t know). 

Questions regarding Perceived Ease of Use  

1. Learning to operate the MaaS offering would be easy for me. (1 = strongly disagree, 7 
= strongly agree, 8 = don’t know). 
 

2. It would be easy for me to become skilful at using the MaaS offering. (1 = strongly 
disagree, 7 = strongly agree, 8 = don’t know). 
 

3. I would find the MaaS offering easy to use. (1 = strongly disagree, 7 = strongly agree, 
8 = don’t know). 

Questions regarding Hedonic Motivation  

1. Using the MaaS offering would be fun. (1 = strongly disagree, 7 = strongly agree, 8 = 
don’t know). 
 

2. Using the MaaS offering would be enjoyable. (1 = strongly disagree, 7 = strongly 
agree, 8 = don’t know). 
 

3. Using the MaaS offering would be entertaining. (1 = strongly disagree, 7 = strongly 
agree, 8 = don’t know). 

Questions regarding Habit Related Motivators  

1. In the abstract, the MaaS offering reminds me of other things or products that I 
habitually use. (1 = strongly disagree, 7 = strongly agree, 8 = don’t know). 
 

2. Regarding the type of use, I associate the MaaS offering with other things or products 
that are typical for me. (1 = strongly disagree, 7 = strongly agree, 8 = don’t know). 
 

3. I can easily draw parallels between MaaS usage and some usage habits in my daily 
life. (1 = strongly disagree, 7 = strongly agree, 8 = don’t know). 
 

4. Regarding the type of use, I can easily find some similarities between the MaaS 
offering and other things or products in my daily life. (1 = strongly disagree, 7 = 
strongly agree, 8 = don’t know). 

Questions regarding Autonomy/Competence  
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1. I would have a better say in choosing how I shape my daily mobility. (1 = strongly 
disagree, 7 = strongly agree, 8 = don’t know). 
 

2. I could better decide what I do to shape my daily mobility. (1 = strongly disagree, 7 = 
strongly agree, 8 = don’t know). 
 

3. I would have more freedom to choose what I do to shape my daily mobility. (1 = 
strongly disagree, 7 = strongly agree, 8 = don’t know). 
 

4. I would feel more confident in my ability to shape my daily mobility. (1 = strongly 
disagree, 7 = strongly agree, 8 = don’t know). 
 

5. I would be more capable of controlling my daily mobility. (1 = strongly disagree, 7 = 
strongly agree, 8 = don’t know). 
 

6. I would feel more able to meet the challenges of shaping my daily mobility. (1 = 
strongly disagree, 7 = strongly agree, 8 = don’t know). 

Questions regarding Relatedness  

1. I would feel more connected with a group of likeminded people. (1 = strongly 
disagree, 7 = strongly agree, 8 = don’t know). 
 

2. I would feel more bonded with a group of likeminded people. (1 = strongly disagree, 7 
= strongly agree, 8 = don’t know). 
 

3. I would feel a stronger sense of camaraderie with a group of likeminded people. (1 = 
strongly disagree, 7 = strongly agree, 8 = don’t know). 

 

Questions regarding Barriers  

The following statements are about certain aspects that may prevent you from using MaaS. 

MaaS Definition 

"MaaS is about planning, booking and paying for all possible transport via apps. For 
example, the shared bicycle, car, scooter, train, tram, or (water) taxi, and even your own car 
or bicycle. But especially combinations of all these types of transport, so that tailor-made 
door-to-door travel is possible in line with the wishes of the traveler, but also to improve the 
mobility system." In other words, MaaS is the the integration of different forms of transport 
and smart mobility services in one single smartphone app. 

Questions regarding Lack of Appeal among Public Transport Users 

1. MaaS seems to me less reliable than current public transport. (1 = strongly disagree, 7 
= strongly agree, 8 = don’t know). 
 

2. I would feel less safe using MaaS than during regular public transport. (1 = strongly 
disagree, 7 = strongly agree, 8 = don’t know). 
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3. I would find MaaS less flexible in the departure time than traditional transit. (1 = 

strongly disagree, 7 = strongly agree, 8 = don’t know). 
 

4. The proximity of an unknown driver (e.g., in car sharing) would make me feel less 
safe in MaaS. (1 = strongly disagree, 7 = strongly agree, 8 = don’t know). 
 

5. MaaS would not give me the freedom to travel where I need to be when needed. (1 = 
strongly disagree, 7 = strongly agree, 8 = don’t know). 
 

6. I do not like that MaaS does not have a fixed schedule or route. (1 = strongly disagree, 
7 = strongly agree, 8 = don’t know). 

Questions regarding Lack of Appeal of Platform  

1. Travel apps are generally difficult to use. (1 = strongly disagree, 7 = strongly agree, 8 
= don’t know). 
 

2. Learning how to use travel applications is hard to me. (1 = strongly disagree, 7 = 
strongly agree, 8 = don’t know). 
 

3. I would imagine most people find it hard to use MaaS related applications. (1 = 
strongly disagree, 7 = strongly agree, 8 = don’t know). 
 

4. MaaS applications generally do not seem attractive to use. (1 = strongly disagree, 7 = 
strongly agree, 8 = don’t know). 

Questions regarding Unwillingness to Pay 

1. I would not mind paying extra for precise and reliable travel information. (1 = strongly 
disagree, 7 = strongly agree, 8 = don’t know). 
 

2. I would not mind paying more to have a more predictable travel time for my journey. 
(1 = strongly disagree, 7 = strongly agree, 8 = don’t know). 

Questions regarding  Not overcoming the Tradition of Private Vehicle Travel 

1. I am not willing to try new ways to travel. (1 = strongly disagree, 7 = strongly agree, 8 
= don’t know). 
 

2. People like me often use their own mode of transportation. (1 = strongly disagree, 7 = 
strongly agree, 8 = don’t know). 

 

3. I like the privacy of my own car/bike. (1 = strongly disagree, 7 = strongly agree, 8 = 
don’t know). 
 

4. I never compare different travel modes and options before I choose how to travel. (1 = 
strongly disagree, 7 = strongly agree, 8 = don’t know). 
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Questions regarding Likelihood of MaaS adoption  

The final three statements concern your attitude with regard to using MaaS.  

MaaS Definition: 

"MaaS is about planning, booking and paying for all possible transport via apps. For 
example, the shared bicycle, car, scooter, train, tram, or (water) taxi, and even your own car 
or bicycle. But especially combinations of all these types of transport, so that tailor-made 
door-to-door travel is possible in line with the wishes of the traveler, but also to improve the 
mobility system." In other words, MaaS is the the integration of different forms of transport 
and smart mobility services in one single smartphone app. 

1. Assuming I would have access to the MaaS offering, I intend to use it. 
 

2. Given that I would have access to the MaaS offering, I predict using it. 
 

3. I expect to use the MaaS offering when it becomes available. 

Questions regarding Demographic Data 

Finally, in order to draw conclusions from this survey, some demographic data is asked.  

1. Gender 
• Male 
• Female 
• Other 

 
2. Age (open question)  

 
3. What is your highest level of education? 

• Primary education / primary school 
• Pre-vocational secondary education 
• Higher Secondary Education 
• Secondary Vocational Education (MBO) 
• Higher Professional Education (HBO) 
• Scientific Education (University) 
• Prefer not to say 

 
4. What is your net household income? 

• Less than 1500 Euro 
• 1500 to 2600 Euro 
• 2600 to 5000 Euro 
• More than 5000 Euro 
• Prefer not to say 

 
5. How would you describe your residential area? 

• City/Metropolises 
• Outside large cities 
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6. How would you characterize your health status? 

• Poor 
• Low 
• Moderate 
• High 
• Excellent 
• Prefer not to say 

 
7. Which category best describes your professional status? 

• Student/Apprentices 
• Student/apprentices 
• Employee/Official (not higher civil service) 
• Executive/Official (higher civil service) 
• Self-employed 
• Retired 
• Housewife/Househusband 
• Currently Unemployed 
• Other (Military Service, Community Service, etc.) 

End of Survey                                
Thank you for taking the time to complete this survey. Your answers and personal data will be 
handled with care. If you have any questions or comments, feel free to send an email to 
vincenzo.meijer@ru.nl. You can also contact me via this email address if you are interested in 
the results of the study. You can now close this window. 

Appendix D2: Dutch Translation of the Survey 
Beste deelnemer, 

Bedankt voor uw tijd en moeite om deel te nemen aan dit onderzoek. Mijn naam is Vincenzo 
Meijer, master student Business Administration aan de Radboud Universiteit Nijmegen. Voor 
mijn masterscriptie doe ik onderzoek naar een nieuwe mobiliteitsdienst genaamd MaaS 
(Mobility as a Service). De vragen in deze online enquête gaan over verschillende motivaties 
en barrières die consumenten kunnen ervaren in relatie tot MaaS. De vragen kunnen soms op 
elkaar lijken. Toch meten deze vragen allemaal informatie die relevant is voor het 
onderzoek.     

Het invullen van deze enquête zal ongeveer 10 minuten van uw tijd in beslag nemen. Uw 
deelname aan dit onderzoek is geheel vrijwillig. U kunt op elk gewenst moment stoppen met 
het invullen van de vragenlijst. Ook worden de onderzoeksgegevens anoniem vastgelegd en 
veilig opgeslagen volgens de richtlijnen voor het beheer van onderzoeksgegevens van de 
Radboud Universiteit conform de Algemene Verordening Gegevensbescherming (AVG). 
Gegevens worden enkel en alleen gebruikt voor doeleinden die bijdragen aan het voltooien 
van de masterscriptie.   

Mocht u vragen hebben over de enquête of over het onderzoek, twijfel dan niet om een e-mail 
te sturen naar vincenzo.meijer@ru.nl. 
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Door hieronder "ja, ik ga akkoord met de deelname aan het onderzoek zoals hierboven 
beschreven" te selecteren geeft u aan dat: 

- U deze informatie hebt gelezen en begrepen. 

- U vrijwillig instemt met deelname. 

- U beseft dat u op elk moment kunt stoppen met dit onderzoek. 

- U ten minste 18 jaar oud bent.  

- U in bezit bent van een geldig autorijbewijs (rijbewijs B). 

Als u niet wilt deelnemen aan dit onderzoek, kunt u de deelname weigeren door hieronder 
"Nee, ik ga niet akkoord met deelname aan het onderzoek" te selecteren. 

● Ja ik ga akkoord met deelname aan het onderzoek zoals hierboven beschreven.  

● Nee, ik ga niet akkoord met deelname aan het onderzoek.  

Vincenzo Meijer. 

Vragen over Motivators  

Het eerste deel van de enquête zal nu beginnen. Hier zullen stellingen aan u worden 
voorgelegd die gaan over uw motivatie om de mobiliteitsservice MaaS te gebruiken. Om u 
een beter beeld te geven over MaaS volgt hieronder een definitie van MaaS zoals gegeven op 
de site van de rijksoverheid. Deze definitie zal op elke pagina van deze enquête te vinden zijn. 
Mocht u het idee hebben dat u bij sommige vragen geen antwoord kan geven, dan is het altijd 
een optie om "weet ik niet" in te vullen. 

"MaaS gaat om het plannen, boeken en betalen van al het mogelijke vervoer via apps. 
Bijvoorbeeld de deelfiets, -auto, -scooter, trein, tram, of (water)taxi. En zelfs de eigen auto of 
fiets. Maar vooral ook combinaties van al deze soorten vervoer. Zodat reizen van-deur-tot-
deur op maat en volgens de wensen van de reiziger mogelijk is. Maar ook om het 
mobiliteitssysteem te verbeteren." In andere woorden: MaaS is het integreren van 
verschillende vormen van transport en mobiliteit-services in één smartphone app.  

Dan volgen nu de vragen. 

Vragen over Perceived Usefulness  

1. Het MaaS concept lijkt mij een nuttig middel om te gebruiken in mijn dagelijks 
vervoer (1 = helemaal oneens, 7 = helemaal eens). 
 

2. Door MaaS te gebruiken kan ik makkelijk van A naar B komen (1 = helemaal oneens, 
7 = helemaal eens, 8 = weet ik niet). 
 

3. Het gebruik van het MaaS-aanbod zou mijn effectiviteit met betrekking tot mijn 
mobiliteit vergroten (1 = helemaal oneens, 7 = helemaal eens, 8 = weet ik niet). 

Vragen over Perceived Ease of Use  
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1. Het zou voor mij gemakkelijk zijn om te leren werken met MaaS (1 = helemaal 
oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

2. Het zou voor mij gemakkelijk zijn om vaardig te worden in het gebruik van MaaS (1 = 
helemaal oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

3. Ik zou MaaS gemakkelijk in gebruik vinden (1 = helemaal oneens, 7 = helemaal eens, 
8 = weet ik niet).  

Vragen over Hedonic Motivation 

1. Het gebruik van MaaS lijkt mij leuk (1 = helemaal oneens, 7 = helemaal eens, 8 = 
weet ik niet). 
 

2. Het gebruik van MaaS lijkt mij plezierig (1 = helemaal oneens, 7 = helemaal eens, 8 = 
weet ik niet). 
 

3. Het gebruik van MaaS lijkt mij vermakelijk (1 = helemaal oneens, 7 = helemaal eens, 
8 = weet ik niet). 

Vragen over Habit Related Motivators 

1. Abstract gezien doet MaaS me denken aan andere dingen of producten die ik 
gewoonlijk gebruik (1 = helemaal oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

2. Ik associeer MaaS met andere dingen of producten die ik vaak gebruik (1 = helemaal 
oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

3. Ik zie verbanden tussen MaaS en andere producten die ik in mijn dagelijks leven 
gebruik (1 = helemaal oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

4. Ik kan gemakkelijk overeenkomsten vinden tussen MaaS en andere producten die ik in 
mijn dagelijks leven gebruik (1 = helemaal oneens, 7 = helemaal eens, 8 = weet ik 
niet). 

Vragen over Autonomy/Competence 

1. Met MaaS zou ik meer zeggenschap hebben over hoe ik mijn dagelijks vervoer 
inricht. (1 = helemaal oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

2. Met Maas zou ik beter kunnen beslissen hoe ik mijn dagelijks vervoer inricht (1 = 
helemaal oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

3. Met MaaS heb ik meer vrijheid om mijn dagelijks vervoer in te richten (1 = helemaal 
oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

4. Met MaaS zou ik meer vertrouwen hebben om mijn dagelijks vervoer in te richten (1 
= helemaal oneens, 7 = helemaal eens, 8 = weet ik niet). 
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5. Met MaaS zou ik meer controle hebben over mijn dagelijkse vervoer (1 = helemaal 
oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

6. Met MaaS zou ik beter in staat zijn dagelijkse uitdagingen binnen het vervoer aan te 
gaan(1 = helemaal oneens, 7 = helemaal eens, 8 = weet ik niet). 

Vragen over Relatedness  

1. Ik zou me meer verbonden voelen met een groep gelijkgestemde mensen (1 = 
helemaal oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

2. Ik zou sneller een band op kunnen bouwen met een groep gelijkgestemde mensen (1 = 
helemaal oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

3. Ik zou een sterker gevoel van kameraadschap voelen met een groep gelijkgestemde 
mensen (1 = helemaal oneens, 7 = helemaal eens, 8 = weet ik niet). 

Vragen over Barriers  

Er volgen nu stellingen die gaan over bepaalde aspecten die u wellicht weerhouden van het 
gebruik van MaaS. 

Definitie MaaS: 

"MaaS gaat om het plannen, boeken en betalen van al het mogelijke vervoer via apps. 
Bijvoorbeeld de deelfiets, -auto, -scooter, trein, tram, of (water)taxi. En zelfs de eigen auto of 
fiets. Maar vooral ook combinaties van al deze soorten vervoer. Zodat reizen van-deur-tot-
deur op maat en volgens de wensen van de reiziger mogelijk is. Maar ook om het 
mobiliteitssysteem te verbeteren." In andere woorden: MaaS is het integreren van 
verschillende vormen van transport en mobiliteit-services in één smartphone app. 

Vragen over Lack of Appeal among Public Transport Users 

1. MaaS lijkt mij minder betrouwbaar dan het huidige openbaar vervoer (1 = helemaal 
oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

2. Ik zou mij minder veilig voelen tijdens het gebruik van MaaS dan in het openbaar 
vervoer (1 = helemaal oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

3. MaaS lijkt mij minder flexibel (qua vertrektijden) in vergelijking tot het openbaar 
vervoer (1 = helemaal oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

4. Reizen met een onbekende chauffeur (bijv. in car-sharing) zou me een minder veilig 
gevoel geven tijdens het MaaS-gebruik (1 = helemaal oneens, 7 = helemaal eens, 8 = 
weet ik niet). 
 

5. MaaS zou me niet de vrijheid geven om te reizen naar allerlei verschillende 
bestemmingen wanneer dat nodig is (1 = helemaal oneens, 7 = helemaal eens, 8 = 
weet ik niet). 
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6. Het feit dat MaaS geen vaste dienstregeling of routeplanning heeft spreekt mij niet aan 
(1 = helemaal oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

Vragen over Lack of Appeal of Platform 

1. Reisapps zijn over het algemeen moeilijk in gebruik. (1 = helemaal oneens, 7 = 
helemaal eens, 8 = weet ik niet). 
 

2. Ik vind het moeilijk om reisapps te leren gebruiken (1 = helemaal oneens, 7 = 
helemaal eens, 8 = weet ik niet). 
 

3. Ik kan me voorstellen dat mensen het ingewikkeld kunnen vinden om MaaS 
gerelateerde applicaties te gebruiken (1 = helemaal oneens, 7 = helemaal eens, 8 = 
weet ik niet). 
 

4. MaaS applicaties lijken mij over het algemeen niet aantrekkelijk om te gebruiken (1 = 
helemaal oneens, 7 = helemaal eens, 8 = weet ik niet). 

Vragen over Unwillingness to Pay  

1. Ik zou extra willen betalen voor nauwkeurige en betrouwbare reisinformatie (1 = 
helemaal oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

2. Ik zou extra willen betalen voor een voorspelbaardere reistijd (1 = helemaal oneens, 7 
= helemaal eens, 8 = weet ik niet). 

Vragen over Not overcoming the Tradition of Private Vehicle Travel  

1. Ik ben niet bereid om nieuwe manieren van reizen te proberen (1 = helemaal oneens, 7 
= helemaal eens, 8 = weet ik niet). 
 

2. Mensen zoals ik gebruiken vaak hun eigen vervoersmiddel (1 = helemaal oneens, 7 = 
helemaal eens, 8 = weet ik niet). 
 

3. Ik waardeer de privacy die ik heb tijdens het gebruik van mijn eigen auto/fiets (1 = 
helemaal oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

4. Ik vergelijk nooit verschillende manieren van reizen voordat ik kies hoe ik wil reizen 
(1 = helemaal oneens, 7 = helemaal eens, 8 = weet ik niet). 

Vragen over Likelihood of MaaS adoption  

Nu volgen de laatste 3 stellingen die gaan over uw houding ten opzichte van het gebruik van 
MaaS. 

Definitie MaaS: 

"MaaS gaat om het plannen, boeken en betalen van al het mogelijke vervoer via apps. 
Bijvoorbeeld de deelfiets, -auto, -scooter, trein, tram, of (water)taxi. En zelfs de eigen auto of 
fiets. Maar vooral ook combinaties van al deze soorten vervoer. Zodat reizen van-deur-tot-
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deur op maat en volgens de wensen van de reiziger mogelijk is. Maar ook om het 
mobiliteitssysteem te verbeteren." In andere woorden: MaaS is het integreren van 
verschillende vormen van transport en mobiliteit-services in één smartphone app. 

1. Als ik toegang zou hebben tot MaaS, ben ik van plan het te gebruiken (1 = helemaal 
oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

2. Als ik toegang zou hebben tot MaaS, voorspel ik het te gebruiken (1 = helemaal 
oneens, 7 = helemaal eens, 8 = weet ik niet). 
 

3. Ik verwacht het MaaS-aanbod te gebruiken zodra het beschikbaar is (1 = helemaal 
oneens, 7 = helemaal eens, 8 = weet ik niet). 

Vragen over demografische gegevens  

Om uiteindelijk interessante conclusies te kunnen trekken naar aanleiding van deze enquête 
zou ik u tenslotte naar enkele persoonlijke gegevens willen vragen. 

1. Geslacht  
• Man 
• Vrouw 
• Anders 

 
2. Leeftijd (open vraag). 

 
3. Wat is uw hoogst genoten opleiding?  

• Basisonderwijs/lage school 
• VMBO 
• Hoger Voortgezet Onderwijs (Havo of VWO) 
• Middelbaar Beroepsonderwijs (MBO) 
• Hoger Beroepsonderwijs (HBO) 
• Wetenschappelijk Onderwijs (Universiteit) 
• Zeg ik liever niet 

 
4. Wat is uw huishoudelijk inkomen?  

• Minder dan 1500 Euro 
• 1500 tot 2600 Euro 
• 2600 tot 5000 Euro 
• Meer dan 5000 Euro 
• Zeg ik liever niet 

 
5. Hoe zou u uw woongebied omschrijven?  

• Stad 
• Buitengebied  

 
6. Hoe zou u uw gezondheidsstatus typeren?  

• Slecht 
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• Onder gemiddeld  
• Gemiddeld  
• Boven gemiddeld 
• Uitstekend 
• Zeg ik liever niet 

 
7. Welke categorie typeert uw beroepsstatus het beste? 

• Arbeider 
• Werknemer/Ambtenaar 
• Leidinggevende/Hoge Ambtenarij 
• Zelfstandige 
• Gepensioneerd 
• Huisvrouw/Huisman 
• Momenteel Werkloos 
• Anders (Militaire dienst, Vrijwilligerswerk enzovoorts).  

Einde Survey                    
Bedankt dat u de tijd heeft genomen om deze enquête in te vullen. Zoals gezegd zal er met uw 
gegevens en antwoorden vertrouwelijk worden gehandeld. Indien u vragen of opmerkingen 
heeft, kunt u altijd een mail sturen naar vincenzo.meijer@ru.nl. Ook kunt u mij via dit 
mailadres bereiken indien u geïnteresseerd bent in de resultaten. U kunt nu dit venster sluiten. 

Appendix E: Sample Descriptives  
Table 1 Gender 

Gender Frequency Percent  Cummulative Percent 
Male 50 48.1 48.1 
Female 54 51.9 100 
Other 0 0 100 
Total 104 100 100 

Table 2 Age 

Age Frequency Percent Cummulative 
Percentage 

Age Group 

19 4 3,8 3,8 1 
20 2 1,9 5,8 1 
21 8 7,7 13,5 1 
22 14 13,5 26,9 1 
23 9 8,7 35,5 2 
24 6 5,8 41,3 2 
25 3 2,9 44,2 2 
26 1 1,0 45,2 2 
27 3 2,9 48,1 2 
29 2 1,9 50,0 2 
33 1 1,0 51,0 3 
34 2 1,9 52,9 3 
35 4 3,8 56,7 3 
37 2 1,9 58,7 3 
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38 4 3,8 62.5 3 
39 1 1,0 63.5 3 
40 1 1,0 64.4 3 
42 2 1,9 66,3 3 
43 1 1,0 67,3 3 
44 1 1,0 68,3 3 
45 1 1,0 69,2 3 
46 3 2,9 72,1 3 
47 4 3,8 76,0 4 
48 2 1,9 77,9 4 
49 2 1,9 79,8 4 
50 2 1,9 81,7 4 
52 2 1,9 83,7 4 
54 2 1,9 85,6 4 
55 3 2,9 88,5 4 
57 4 3,8 92,3 4 
58 1 1,0 93,3 4 
59 1 1,0 94,2 4 
60 1 1,0 95,2 4 
61 1 1,0 96,2 4 
62 1 1,0 97,1 4 
68 1 1,0 98,1 4 
72 1 1,0 99,0  
77 1 1,0 100  
Total 104 100,0 100,0  

 

Table 3: Age per Group  

Age Group Frequency Percent Cummulative Percent 
Under 25 46 44,2 44,2 
26-35 12 11,5 55,8 
36-45 14 13,5 69,2 
46-55 20 19,2 88,5 
56 and Older 12 11,5 100,0 
Total 104 100,0 100,0 

Table 4: Highest Completed Education  

Education Frequency Percent Cummulative Percent 
Primary education/ 
Primary school 

0 0,0 0,0 

Pre-vocational 
secondary education 

7 6,7 6,7 

Higher Secondary 
Education 

4 3,8 10,6 

Secondary Vocational 
Education 

24 23,1 33,7 

Higher Professional 
Education (HBO) 

32 30,8 64,4 

Scientific Education 
(University) 

36 34,6 99,0 
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Prefer not to Say 1 1,0 100,0 
Total 104 100,0 100,0 

Table 5: Net Household Income 

 

Income Frequency Percent Cummulative 
Percent 

Less than 1500 
Euro 

31 29,8 29,8 

1500 to 2600 
Euro 

18 17,3 47,1 

2600 to 5000 
Euro 

21 20,2 67,3 

More than 5000 
Euro 

17 16,3 83,7 

Prefer not to say 17 16,3 100,0 
Total 104 100,0 100,0 

 

Table 6: Residential  Area  

Residential Area  Frequency Percent Cummulative Percent 
City/Metropolises 44 42,3 42,3 
Ouside large cities 60 57,7 100,0 
Total 104 100,0 100,04 

 

Table 7: Perceived Self Health Status 

Perceived Self Health 
Status 

Frequency  Percentage Cummulative  

Poor 0 0,0 0,0 
Low 0 0,0 0,0 
Moderate 3 2,9 2,9 
High 40 38,5 41,3 
Excellent  29 27,8 69,2 
Prefer not to say 32 30,8 100,0 
Total 104 100,0 100,0 

 

Table 8: Professional Status 

Professional Status Frequency Percentage Cummulative 
Student/apprentices 39 37,5 37,5 
(Skilled) Worker 10 9,6 47,1 
Employee/Official (not 
higher civil service) 

35 33,7 80,8 

Executive/Official (higher 
civil service 

0 0,0 80,8 

Self-employed 3 2,9 83,7 
Retired 13 12,5 96,2 
Housewife/Househusband 4 3,8 100,0 
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Currently Unemployed 0 0,0 100,0 
Other (Military Service, 
Community Service, etc.) 

0 0,0 100,0 

Total 104 100,0 100,0 
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Appendix F: Factor Analysis Iteration 1 
Table 1: KMO and Bartlett’s Test  

 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,779 

Bartlett's Test of Sphericity Approx. Chi-Square 2984,672 

df 861 

Sig. ,000 

 

Table 2: Communalities  
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Table 3: Total Variance Explained 
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Table 4: Pattern Matrix 
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Appendix G: Factor Analysis Motivators 
Table 1: KMO and Bartletts Test 

 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,868 

Bartlett's Test of Sphericity Approx. Chi-Square 1776,963 

df 231 

Sig. ,000 

 

Table 2: Total Variance Explained  

 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Rotation Sums of 

Squared 

Loadingsa 

Total % of Variance Cumulative % Total % of Variance Cumulative % Total 

1 8,812 40,055 40,055 8,812 40,055 40,055 7,072 

2 3,256 14,799 54,855 3,256 14,799 54,855 3,244 

3 1,915 8,703 63,558 1,915 8,703 63,558 5,016 

4 1,689 7,679 71,236 1,689 7,679 71,236 4,520 

5 1,291 5,866 77,103 1,291 5,866 77,103 4,636 

6 ,674 3,063 80,166     
7 ,588 2,673 82,839     
8 ,548 2,491 85,330     
9 ,430 1,955 87,285     
10 ,405 1,840 89,124     
11 ,355 1,614 90,738     
12 ,287 1,306 92,044     
13 ,277 1,260 93,304     
14 ,233 1,058 94,362     
15 ,217 ,988 95,350     
16 ,204 ,928 96,279     
17 ,181 ,823 97,101     
18 ,156 ,708 97,809     
19 ,148 ,675 98,484     
20 ,136 ,617 99,100     
21 ,109 ,493 99,594     
22 ,089 ,406 100,000     
Extraction Method: Principal Component Analysis. 

a. When components are correlated, sums of squared loadings cannot be added to obtain a total variance. 
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Table 3: Pattern Matrix  

Pattern Matrixa 

 

Component 

1 2 3 4 5 

PU1      

PU2    ,574  

PU3 ,537     

PE1    ,952  

PE2    ,903  

PE3    ,614  

HEM1     ,827 

HEM2     ,786 

HEM3     ,711 

HRM1   ,929   

HRM2   ,941   

HRM3   ,873   

HRM4   ,865   

AC1 ,855     

AC2 ,889     

AC3 ,854     

AC4 ,805     

AC5 ,795     

AC6 ,656     

RE1  ,897    

RE2  ,923    

RE3  ,917    

Extraction Method: Principal Component Analysis.  

 Rotation Method: Oblimin with Kaiser Normalization. 

a. Rotation converged in 7 iterations. 
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Table 4: Cronbach’s Alpha if Items deleted Functional Motivators 

 

Reliability Statistics 

Cronbach's 
Alpha N of Items 

,868 6 

 

 

 

 
Scale Mean if 
Item Deleted 

Scale Variance 
if Item Deleted 

Corrected Item-
Total 
Correlation 

Cronbach's 
Alpha if Item 
Deleted 

PU1 26,40 34,316 ,738 ,833 

PU2 26,31 34,154 ,730 ,834 

PU3 26,92 36,366 ,558 ,868 

PE1 25,88 37,133 ,654 ,848 

PE2 25,78 36,788 ,733 ,836 

PE3 26,18 39,197 ,619 ,855 

 

Table 5: Cronbach’s Alpha 4 item Functional Motivators Scale 

 

Cronbach's 
Alpha N of Items 

,847 4 
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Appendix H: Factor Analysis Motivators Iteration 2 
Table 1: KMO and Bartlett’s test of Sphericity  

 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,841 

Bartlett's Test of Sphericity Approx. Chi-Square 1565,388 

df 190 

Sig. ,000 

 

Table 2: Total Variance Explained  

 
Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Rotation Sums of 

Squared 

Loadingsa 

Total % of Variance Cumulative % Total % of Variance Cumulative % Total 

1 7,601 38,006 38,006 7,601 38,006 38,006 6,086 

2 3,208 16,042 54,048 3,208 16,042 54,048 3,179 

3 1,912 9,558 63,605 1,912 9,558 63,605 4,372 

4 1,669 8,346 71,951 1,669 8,346 71,951 3,918 

5 1,290 6,449 78,400 1,290 6,449 78,400 4,076 

6 ,585 2,925 81,326     
7 ,550 2,749 84,075     
8 ,545 2,727 86,801     
9 ,391 1,956 88,757     
10 ,377 1,887 90,645     
11 ,279 1,397 92,042     
12 ,258 1,289 93,330     
13 ,228 1,139 94,469     
14 ,218 1,088 95,557     
15 ,216 1,079 96,636     
16 ,185 ,923 97,559     
17 ,151 ,756 98,315     
18 ,136 ,682 98,997     
19 ,109 ,547 99,543     
20 ,091 ,457 100,000     
Extraction Method: Principal Component Analysis. 

a. When components are correlated, sums of squared loadings cannot be added to obtain a total variance. 
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Table 3: Pattern Matrix 
 

 
Component 

1 2 3 4 5 

PU2    ,565  

PE1    ,950  

PE2    ,897  

PE3    ,613  

HEM1     ,828 

HEM2     ,790 

HEM3     ,709 

HRM1   ,921   

HRM2   ,935   

HRM3   ,870   

HRM4   ,864   

AC1 ,853     

AC2 ,886     

AC3 ,838     

AC4 ,792     

AC5 ,781     

AC6 ,655     

RE1  ,896    

RE2  ,920    

RE3  ,916    

Extraction Method: Principal Component Analysis.  

 Rotation Method: Oblimin with Kaiser Normalization. 

a. Rotation converged in 7 iterations. 
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Appendix I: Factor Analysis Barriers Iteration 1 
Table 1: KMO and Bartlett’s Test 

 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,707 

Bartlett's Test of Sphericity Approx. Chi-Square 463,053 

df 120 

Sig. ,000 

 

Table 2: Communalities  

 

 Initial Extraction 

LOA1 1,000 ,492 

LOA2 1,000 ,540 

LOA3 1,000 ,530 

LOA4 1,000 ,553 

LOA5 1,000 ,444 

LOA6 1,000 ,441 

LPL1 1,000 ,636 

LPL2 1,000 ,684 

LPL3 1,000 ,720 

LPL4 1,000 ,572 

UTP1 1,000 ,707 

UTP2 1,000 ,597 

OPT1 1,000 ,537 

OPT2 1,000 ,613 

OPT3 1,000 ,579 

OTP4 1,000 ,486 

Extraction Method: Principal 
Component Analysis. 
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Table 3: Total Variance Explained  

 

 

 

 

 

 

Componen
t 

Initial Eigenvalues 
Extraction Sums of Squared 
Loadings 

Rotation 
Sums of 
Squared 
Loadingsa 

Total 
% of 
Variance 

Cumulative 
% Total 

% of 
Variance 

Cumulative 
% Total 

1 3,731 23,316 23,316 3,731 23,316 23,316 3,548 

2 2,512 15,702 39,018 2,512 15,702 39,018 2,419 

3 1,743 10,892 49,910 1,743 10,892 49,910 2,183 

4 1,145 7,159 57,069 1,145 7,159 57,069 1,259 

5 1,097 6,854 63,923     

6 ,774 4,837 68,761     

7 ,729 4,554 73,314     

8 ,708 4,427 77,742     

9 ,654 4,085 81,827     

10 ,598 3,738 85,565     

11 ,511 3,194 88,759     

12 ,494 3,085 91,844     

13 ,416 2,603 94,447     

14 ,368 2,300 96,746     

15 ,270 1,685 98,431     

16 ,251 1,569 100,000     

Extraction Method: Principal Component Analysis. 

a. When components are correlated, sums of squared loadings cannot be added to obtain a 
total variance. 
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Table 4: Pattern Matrix Iteration 1 

 

Component 

1 2 3 4 5 

LOA1   -,425   

LOA2      

LOA3   -,413  -,613 

LOA4    ,658 -,404 

LOA5     -,824 

LOA6    ,464 -,463 

LPL1 ,754     

LPL2 ,820     

LPL3    ,841  

LPL4 ,589     

UTP1  ,841    

UTP2  ,854    

OPT1 ,694     

OPT2   ,787   

OPT3  ,418 ,593   

OPT4 ,418  ,563   

Extraction Method: Principal Component Analysis.  

 Rotation Method: Oblimin with Kaiser Normalization. 

a. Rotation converged in 15 iterations. 
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Table 5: Pattern Matrix Iteration 2 

 

Component 

1 2 3 4 5 

LOA1   -,428   

LOA2   -,404   

LOA3   -,421  -,619 

LOA4    -,740  

LOA5     -,842 

LOA6    -,507 -,407 

LPL1 ,756     

LPL2 ,817     

LPL3    -,819  

LPL4 ,594     

UTP1  ,862    

UTP2  ,860    

OPT1 ,700     

OPT2   ,815   

OTP4 ,420  ,590   

Extraction Method: Principal Component Analysis.  

 Rotation Method: Oblimin with Kaiser Normalization. 

a. Rotation converged in 16 iterations. 
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Table 6: Pattern Matrix Iteration 3:  

 

Component 

1 2 3 

LOA1 ,757   

LOA2 ,769   

LOA3 ,633   

LPL1  -,457 ,416 

LPL2  -,516  

LPL3 ,420   

LPL4 ,690   

UTP1  ,880  

UTP2  ,836  

OPT1 ,461  ,544 

OPT2   ,696 

OTP4   ,742 

Extraction Method: Principal Component 
Analysis.  

 Rotation Method: Oblimin with Kaiser 
Normalization. 

a. Rotation converged in 12 
iterations. 
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Table 7: Pattern Matrix iteration 4 

 

 

Component 

1 2 3 

LOA1 ,737   

LOA2 ,772   

LOA3 ,598   

LPL3 ,540   

LPL4 ,722   

UTP1  ,882  

UTP2  ,880  

OPT2   ,781 

OTP4   ,768 

Extraction Method: Principal Component 
Analysis.  

 Rotation Method: Oblimin with Kaiser 
Normalization. 

a. Rotation converged in 5 iterations. 

 

Table 8: KMO and Bartlett’s Test Iteration 4 

 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,649 

Bartlett's Test of Sphericity Approx. Chi-Square 166,387 

df 36 

Sig. ,000 
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Table 9: Communalities 
Iteration 4 

 Initial Extraction 

LOA1 1,000 ,563 

LOA2 1,000 ,605 

LOA3 1,000 ,393 

LPL3 1,000 ,482 

LPL4 1,000 ,543 

UTP1 1,000 ,793 

UTP2 1,000 ,780 

OPT2 1,000 ,670 

OTP4 1,000 ,605 

Extraction Method: Principal 
Component Analysis. 

 

Table 10: Lack of Appeal Public Transport Users 

 

Cronbach's 
Alpha N of Items 

,693 6 

 

Table 11: Lack of Appeal of Platform  

 

Cronbach's 
Alpha N of Items 

,692 4 

 

Table 12: Lack of Appeal of MaaS 

Cronbach's 
Alpha N of Items 

,708 5 
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Appendix J: Factor Analysis Dependent Variable  
Table 1: Complete Pattern Matrix 

 
Component 

1 2 3 4 5 6 7 8 9 

PU2      ,534    

PE1      ,940    

PE2      ,906    

PE3      ,600    

HEM1        ,754  

HEM2        ,750  

HEM3        ,668  

HRM1  ,907        

HRM2  ,883        

HRM3  ,883        

HRM4  ,884        

AC1 ,800         

AC2 ,862         

AC3 ,805         

AC4 ,790         

AC5 ,747         

AC6 ,626         

RE1     ,898     

RE2     ,901     

RE3     ,921     

LOA1    ,771      

LOA2    ,882      

LOA3   ,410 ,483      

LPL4    ,590      

UTP1       ,889   

UTP2       ,833   

OPT2         ,642 

OTP4         ,779 

LMA1   ,713       

LMA2   ,695       

LMA3   ,668       

Extraction Method: Principal Component Analysis.  

 Rotation Method: Oblimin with Kaiser Normalization. 

a. Rotation converged in 13 iterations. 

b.  
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Table 2: Final Pattern Matrix  

Pattern Matrixa 

 
Component 

1 2 3 4 5 6 7 8 9 

PU2      ,541    

PE1      ,944    

PE2      ,917    

PE3      ,588    

HEM1        ,750  

HEM2        ,749  

HEM3        ,667  

HRM1  ,897        

HRM2  ,877        

HRM3  ,882        

HRM4  ,884        

AC1 ,785         

AC2 ,865         

AC3 ,835         

AC4 ,798         

AC5 ,755         

AC6 ,601         

RE1     ,891     

RE2     ,899     

RE3     ,916     

LOA1    ,770      

LOA2    ,894      

LPL4    ,618      

UTP1       ,899   

UTP2       ,785   

OPT2         ,650 

OTP4         ,785 

LMA1   ,830       

LMA2   ,793       

LMA3   ,713       

Extraction Method: Principal Component Analysis.  

 Rotation Method: Oblimin with Kaiser Normalization. 

a. Rotation converged in 11 iterations. 
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Appendix K: Convergent Validity  
Table 1: Functional Motivators  

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,763 

Bartlett's Test of Sphericity Approx. Chi-Square 202,966 

df 6 

Sig. ,000 

 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 2,783 69,575 69,575 2,783 69,575 69,575 

2 ,578 14,450 84,025    

3 ,457 11,436 95,461    

4 ,182 4,539 100,000    

Extraction Method: Principal Component Analysis. 

Table 2: Hedonic Motivation  

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,694 

Bartlett's Test of Sphericity Approx. Chi-Square 135,498 

df 3 

Sig. ,000 

 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 2,279 75,976 75,976 2,279 75,976 75,976 

2 ,482 16,081 92,057    

3 ,238 7,943 100,000    

Extraction Method: Principal Component Analysis. 
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Table 3: Habit Related Motivators  

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,830 

Bartlett's Test of Sphericity Approx. Chi-Square 319,534 

df 6 

Sig. ,000 

 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 3,268 81,711 81,711 3,268 81,711 81,711 

2 ,343 8,564 90,276    

3 ,211 5,273 95,549    

4 ,178 4,451 100,000    

Extraction Method: Principal Component Analysis. 

Table 4: Autonomy / Competence 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,896 

Bartlett's Test of Sphericity Approx. Chi-Square 450,411 

df 15 

Sig. ,000 
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Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 4,354 72,571 72,571 4,354 72,571 72,571 

2 ,492 8,208 80,779    

3 ,465 7,750 88,529    

4 ,288 4,796 93,325    

5 ,236 3,928 97,253    

6 ,165 2,747 100,000    

Extraction Method: Principal Component Analysis. 

Table 5: Relatedness  

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,754 

Bartlett's Test of Sphericity Approx. Chi-Square 212,315 

df 3 

Sig. ,000 

 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 2,556 85,213 85,213 2,556 85,213 85,213 

2 ,257 8,563 93,776    

3 ,187 6,224 100,000    

Extraction Method: Principal Component Analysis. 

Table 6: Lack of Appeal of MaaS 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,738 

Bartlett's Test of Sphericity Approx. Chi-Square 70,305 

df 6 

Sig. ,000 
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Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 2,130 53,239 53,239 2,130 53,239 53,239 

2 ,734 18,354 71,593    

3 ,634 15,839 87,432    

4 ,503 12,568 100,000    

Extraction Method: Principal Component Analysis. 

Table 7: Unwillingness to Pay 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,500 

Bartlett's Test of Sphericity Approx. Chi-Square 52,264 

df 1 

Sig. ,000 

 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 1,634 81,720 81,720 1,634 81,720 81,720 

2 ,366 18,280 100,000    

Extraction Method: Principal Component Analysis. 

Table 8: Not Overcoming the Tradition of Private Vehicle Travel  

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,500 

Bartlett's Test of Sphericity Approx. Chi-Square 9,145 

df 1 

Sig. ,002 
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Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 1,294 64,676 64,676 1,294 64,676 64,676 

2 ,706 35,324 100,000    

Extraction Method: Principal Component Analysis. 

  

Table 9: Likelihood of MaaS adoption   

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,749 

Bartlett's Test of Sphericity Approx. Chi-Square 189,457 

df 3 

Sig. ,000 

 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 2,500 83,349 83,349 2,500 83,349 83,349 

2 ,280 9,330 92,680    

3 ,220 7,320 100,000    

Extraction Method: Principal Component Analysis. 
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Appendix L: Reliability Analysis 
Table 1: Functional Motivators  

Cronbach's 
Alpha N of Items 

,847 4 

 

Table 2: Hedonic Motivation  

 

Cronbach's 
Alpha N of Items 

,838 3 

 

 

Table 3: Habit Related Motivation  

 

Cronbach's 
Alpha N of Items 

,925 4 

 

Table 4: Autonomy / Competence 

 

Cronbach's 
Alpha N of Items 

,923 6 

 

Table 5: Relatedness 

Cronbach's 
Alpha N of Items 

,913 3 
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Table 6: Lack of Appeal to MaaS 

Cronbach's 
Alpha N of Items 

,707 3 

 

Table 7: Unwillingness to Pay  

 

Cronbach's 
Alpha N of Items 

,776 2 

 

Table 8: Not Overcoming the Tradition of Private Vehicle Travel  

 

Cronbach's 
Alpha N of Items 

,453 2 

 

Table 9: Likelihood of MaaS Adoption  

Cronbach's 
Alpha N of Items 

,899 3 
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Appendix M: Assumption Testing for Linear Regression 
Table 1: Descriptive Statistic 

 
Figure 1: Scatterplot 

  

 

 

 

 

 

 

 

 

 

 

 

 

Descriptive Statistics 

 

N 

Minimu

m 

Maximu

m Sum Mean 

SDT. 

Deviation Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic 

SDT. 

Error Statistic Statistic 

SDT. 

Error Statistic 

SDT. 

Error 

FunctionalMotivators

FA 

104 1,50 7,00 567,32 5,4550 ,11816 1,20502 -1,396 ,237 2,104 ,469 

HedonicMotivation 104 1,67 7,00 468,50 4,5048 ,12275 1,25180 -,439 ,237 -,542 ,469 

HabitRelatedMotivati

on 

104 1,00 7,00 448,58 4,3133 ,14928 1,52239 -,307 ,237 -,868 ,469 

AutonomyCompeten

ce 

104 1,00 7,00 449,97 4,3267 ,13804 1,40778 -,525 ,237 -,501 ,469 

Relatedness 104 1,00 7,00 380,26 3,6564 ,14767 1,50589 -,031 ,237 -,958 ,469 

LOAMFA 104 1,67 6,33 351,55 3,3803 ,11192 1,14136 ,672 ,237 -,189 ,469 

OTPFA 104 1,00 7,00 486,00 4,6731 ,14489 1,47761 -,249 ,237 -,827 ,469 

LOAGrouped 104 1,00 4,00 257,00 2,4712 ,11097 1,13169 ,011 ,237 -1,389 ,469 

LikelihoodMaaSAdo

ption 

104 1,00 7,00 484,62 4,6598 ,13596 1,38651 -,640 ,237 ,006 ,469 

Valid N (listwise) 104           
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Table 2: Residual Statistics 

 Minimum Maximum Mean SDT. Deviation N 

Predicted Value 2,1987 6,5079 4,6598 ,90970 104 

Residual -1,94648 2,15210 ,00000 1,04636 104 

SDT. Predicted Value -2,705 2,032 ,000 1,000 104 

SDT. Residual -1,787 1,975 ,000 ,960 104 

a. Dependent Variable: LikelihoodMaaSAdoption 
 

Table 3: Coefficients  

 
 

 

 

 

 

 

 

 

Figure 2: Histogram  
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Figure 3: Normal Probability Plot 

 

Appendix N: Multiple Linear Regression Analysis  
Table 1: Model Summary Multiple Linear Regression 

 

Table 2: ANOVA Multiple Linear Regression  
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Table 3: Coefficients Multiple Linear Regression  

 

Appendix O: Additional Analysis Interrelations 
Table 1: Correlation Between Antecedents 
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Appendix P: Additional Analysis Demographics 
Table 1: Correlations Demographics on Functional Motivators  

  

 

 

Table 2: Correlations Demographics on Hedonic Motivation 
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Table 3: Correlations Demographics on Habit Related Motivation  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4: Correlations Demographics on Autonomy/Competence  
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Table 5: Correlations Demographics on Relatedness 

  

 

 

 

 

 

 

 

 

 

 

 

 

Table 6: Correlation Demographics on Lack of Appeal of MaaS.  
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Table 7: Correlations demographics and Unwillingness to Pay 

  

 

 

 

 

 

 

 

 

 

Table 8: Correlations Demographics and Not Overcoming the Tradition of Private Vehicle Travel 
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Table 9: Correlation Demographics and Likelihood of MaaS Adoption  
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