
  

 
 





  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cover photo: Hanacek (2017) 





  

 

 



ii 

  



iii 

 

 

Tämä diplomityö on omistettu Leilalle ja Elmalle. 

This master thesis has been conducted on behalf of SITO Oy and Finnish Transport Agency (FTA) as the 

final part of the Master of Science in Transport, Infrastructure and Logistics at the Delft University of 

Technology. This thesis is based on a stated choice survey for which data has been collected in the 

extended capital region of Finland in the spring of 2017. The aim of this thesis was to gain more 

knowledge on consumer preferences towards monthly mobility subscription packages. Before getting 

to the results, I would like to take this opportunity to thank those who have helped me during this 

process.  

First of all, I would like to express my utmost gratitude to my committee members Prof. Dr. Ir. Caspar 

Chorus, Dr. Sander van Cranenburgh and Dr. Gonçalo Homem de Almeida Correia for their detailed 

feedback and overall guidance throughout the process of this thesis. Thank you for everything you have 

done for me.  

Also, I would also like to thank SITO Oy and Finnish Transport Agency for facilitating this research and 

giving practical feedback together with Helsinki Regional Transport Authority when carrying out the 

survey. I hope you will find use for the results.  

Moreover, I would like to thank everyone who has actively contributed to the content of my thesis. 

Special thanks to the people participating in the interviews and those who took part in the surveys in 

order for me to have data to analyse. Without you, this study would not have been possible.  

Further, I would like to thank my family and friends. Special thanks to my family, Ruben, Liza and the 

fellow students in the Hok. You saw the light at the end of the tunnel miles before I did. I shall be forever 

grateful for your love and support. 

Last but not least, I would like to dedicate this thesis to the late Leila Timola and late Elma Mononen 

for encouraging me to follow my dreams and convincing me that I was capable of achieving them. It is 

a shame that you never got to read the results.  

 

Hanna Ratilainen 

Delft, 2017 

 

 



iv 

  

  



v 

Together with the increase in urbanisation, there is a constant need for more transportation and 

travellers are seeking for ways to improve the journeys they make. Simultaneously, the youth has 

become accustomed to using products instead of owning them and businesses, such as Uber, Netflix 

and Spotify are great examples of this. Similarly, people in developed countries are decreasingly 

interested in owning a car and, therefore, huge potential market exists to replace private cars. This can 

be achieved by providing mobility as a service which is both natural and appealing to its customers as 

it eliminates the need of owning a car and provides a convenient door-to-door mobility service. It is an 

interesting concept also to both profit-seeking mobility providers, health organisations as well as 

governments wishing to address the environmental issues caused by the use of private cars without 

impacting mobility.  Mobility-as-a-Service (MaaS) can be provided in various ways of which monthly 

subscription packages are an example. However, it remains unclear what kind of packages consumers 

are interested in, what those interested consumers are like and how much they are willing to pay for 

the service. If the needs and people’s willingness to pay for the service is not researched, it will not be 

possible to create a design for a user-friendly MaaS-service that attracts customers. Hence, the main 

research question of this thesis is formulated as follows: 

“Which factors, in terms of consumer preferences and willingness to pay, need to be taken into 

consideration in the design of fixed Mobility-as-a-Service subscription packages?” 

MaaS brings the local mobility services onto one shared platform that covers their door-to-door travel 

needs. By using the service, the customer can use it to plan their trips, book the modes, view their route 

and timetable as well as use the mobile platform as an electronic ticket to pay for the journey. The 

schematic overview of the service is shown in Figure 0.1: 

Focus of this research has been set on the fixed monthly subscription packages of Mobility-as-a-Service 

while pay-as-you-go and flexible subscription packages have been left out of the scope. Each mobility 

plan offers a consumer a certain amount of mobility services than can be used by the consumer, or the 

whole household. This study looks into consumers’ preferences on fixed MaaS-packages and will use 

the collected data to estimate a choice model that can be further used to assessing potential future 

demand for the service. The case study area is the wider capital region of Finland, more specifically the 

service area of Helsinki Regional Transport Authority. 

  

Figure 0.1: Schematic overview of how MaaS works from a consumer’s perspective. 
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Firstly, literature review and interviews were conducted in order to derive the definition of MaaS for 

this study. These sources were also used to list the factors that affect consumers’ choices of purchasing 

MaaS packages. The final set of attributes used for the Stated Preference (SP) experiment were selected 

with the use of Multi-Criteria Analysis. The selected attributes can be divided into two main categories: 

modes and features, and they are:  price, public transport (within one travel zone), bike sharing, car 

sharing, taxi, promise of the pick-up speed and sharing the package within the household. Attribute 

linearity was not assumed. 

The chosen SP method for the research was stated choice in order to evaluate which attributes, and to 

which extent, affect travellers’ choice of a mobility package. As MaaS is yet to be widely operational, SP 

data was the only possible solution for data collection. Hence, hypothetical subscription packages were 

created with the use of D-efficient design and they were presented to respondents who chose which 

packages (if any) they would purchase for themselves. For the purposes of this research, the packages 

were created based on the transport supply within the study area. 

A pilot survey was conducted to design the final questionnaire. For this, prior values for parameter 

estimates were drawn from interviews. The main purpose of the pilot survey was to test the clarity and 

length of the survey as well as to find more accurate prior values for the final survey. Additionally, 

respondents were encouraged to give feedback on the survey which was then used, together with the 

results, to create the final survey. The final survey consisted of the following parts: i) introduction to 

MaaS, ii) choice tasks on packages, iii) choices on package add-ons, iv) questions on socio-demographic 

characteristics, and v) travel behaviour. Each choice task consisted of three alternatives: two unlabelled 

packages as well as the option to choose neither of the packages (no-choice meaning they would 

continue to use their current mode instead).  

The survey was sent out to a set of 2,000 people living within the HSL service area in Finland (the 

cities/municipalities of Helsinki, Espoo, Vantaa, Kauniainen, Kerava, Kirkkonummi and Sipoo). In order 

to achieve a random sample, it was possible to reach the sample by mail and phone from which paper 

survey was selected. However, the survey was also made available online in order to speed up the data 

collection process. Respondents got a link to the online version together with the invitation letter. 

Giving feedback was made available for participants via email. 

263 people filled in the survey with 252 responses being valid and possible to use for data analysis. The 

sample was not representative in terms of age, disposable income, gender or municipality of residence 

so the results cannot be automatically generalised to the general population. However, the results give 

a decent impression of the consumers’ attitudes towards the service. In addition, 26 respondents 

provided qualitative data through additional feedback via email. 

Data analysis was done by estimating a Multinomial Logit (MNL) model as this model is a good starting 

point for analysis. MNL model was evaluated both with and without interaction effects and with regard 

to the Likelihood Ratio Test, the model with interactions is significant at 0.01%. The included interaction 

effects were age and income for no-choice, and household size for the importance of sharing. Out of 

sample validation was performed for both models.  

From the respondents, 51% (so-called “Package pessimists”) did not choose any of the packages. 

Majority of those who chose at least one package during the survey (“Package Optimists”) were young 

and had low disposable household income with age being a more important socio-demographic factor. 

However, qualitative data shows that it could be possible to attract elderly customers for the service 
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by providing discounts when travelling outside of peak hours. Moreover, the barrier to adopt MaaS was 

larger to current car users than regular public transport users due to status quo bias.   

From the estimation of the MNL model, public transport, pick-up time, price and interaction effects got 

statistically significant parameter estimates while bike- and car sharing and taxi received insignificant 

estimates. All the parameter estimates were of expected sign and suggest non-linearity. These 

parameter estimates were used further to evaluate the sample’s willingness to pay (WTP) for the 

service attributes as shown in 0.1: 

The table illustrates how much the respondents are willing to pay for a set amount of each attribute, 

what is the increase for WTP from the previous attribute level, and the difference between the WTP 

and current market price of the service when purchased separately. For instance, respondents’ WTP 

for public transport is ~117€ which considerably higher than the current cost of purchasing the service 

(~52€). Also unlimited bike sharing received a higher WTP value in comparison to current market prices 

while bike sharing trips, car sharing and taxi received significantly lower WTP values. Moreover, 

respondents valued having the mode available within 30 minutes more than 15 minutes which is an 

interesting finding. Lastly, members of households were willing to pay for sharing function to be added 

in the packages.  

Furthermore, the MNL model was applied to estimate potential demand for MaaS packages. The 

packages were created based on the varying needs of different traveller groups (students, young 

professionals, middle-aged family members and seniors). The demand results demonstrate that people 

are more sensitive to increase in price and provision of public transport than other modes of features 

included in the plan. Lastly, the demand for MaaS packages by members of households of more than 2 

persons can be increased by providing ‘sharing the package’ as an additional feature for any package 

rather than promoting only family packages.  

Taking consumers’ preferences and willingness to pay for the service into consideration, it is crucial that 

the design of MaaS packages concentrates around public transport. Additionally, it is important that 

the service promise includes an assurance of the pick-up speed in order to increase people’s trust in 

the service. While the main potential for the service is in the youth as well as the users of public 

transport, it might be possible to attract elderly to the service by creating discount schemes for travel 

outside of peak hours. However, regional differences may occur and, therefore, these 

recommendations should not be applied to locations abroad without further study. 

Count WTP WTP for increase Price Difference to WTP

6 trips 1.20 € 1.2 € 5.0 € -3.80 €

Unlimited 6.65 € 5.5 € 4.2 € 2.42 €

4 h -21.71 € 0 € 40.0 € -40.00 €

8 h -24.93 € 0 € 80.0 € -80.00 €

15 trips 56.50 € 56.5 € 32.7 € 23.80 €

Unlimited 117.14 € 60.6 € 52.4 € 64.74 €

3 x 10 km 11.57 € 11.57 € 63.0 € -51.43 €

6 x 10 km 16.00 € 4.4 € 126.0 € -110.00 €

30 min 29.93 € 29.93 € N/A N/A

15 min 28.00 € 0 € N/A N/A

HH: 1 person -25.21 € 0 € N/A N/A

HH: ≥ 2 persons 71.29 € 71.29 € N/A N/A

Pick-up speed

Sharing the 

package

Car sharing

Public Transport 

(HSL)

Taxi

Attribute Model 2 : MNL + interaction effects Current serv ices

Name

Bike sharing

Table 0.1: Respondents' Willingness-to-Pay (WTP) for MaaS-subscription package attributes. 
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Although it is challenging to design fixed MaaS packages that attract large markets, the results of this 

research allow to conclude that the design of packages can be significantly improved by considering the 

following aspects: 

o Consumers are very price sensitive. While public transport users are eager to adapt to MaaS, the 

service needs to be considerably cheaper in comparison to private car in order for car users to buy 

the service. Furthermore, elderly customers can be gained through discount schemes. 

o Public transport as the core. In order to maximise the level of accessibility without private cars, MaaS 

should be built around public transport.  

o Consumers cycle either a lot or not at all. Therefore, the inclusion of bike sharing in the packages 

should be unlimited.  

o Reliability of the service is important. Consumers are willing to pay for reliability and including a 

promise of pick-up speed in the packages will increase their demand. Instead of a set number, it is 

more important to have a promise of a pick-up speed. 

o Taxi trips should not increase the price. Although taxis are appreciated in the packages, people are 

more likely to look for an alternative mode than pay for the price difference.  

o Consumers need experiences from car sharing. Before car sharing should be included in MaaS-

packages, consumers need experiences from using them. Currently, the barrier to using them is too 

high and therefore consumers are not willing to pay for them.  

o Families are interested in sharing the package. To cater for different families’ needs, it is better to 

make sharing with household an additional feature rather than providing only family packages. 

o Long distance travel is well-received. Including them lessens the need for private cars. 

This research has concentrated on looking into people’s preferences and willingness to pay for MaaS 

packages. The next steps in research are to analyse data with more sophisticated choice models, such 

as Mixed Logit and Latent Class. With them, it is possible to get more insight into the different market 

segments and therefore pinpoint the design to meet the needs of the market segments. Additionally, 

research needs to look into the needs and preferences of the youth (15-17-year-olds) in addition to 

consumers living in areas with less dense transport infrastructure. Due to the size of the sample, it is 

difficult to draw conclusions on the attitudes of the future generations and geographical locations’ 

influence on the choice behaviour. Lastly, research on alternative provision methods of MaaS, namely 

flexible and pay-as-you-go packages as well as their effect on the demand of fixed packages is needed. 

As consumers are eager to have more flexibility in their packages, it is important to know how the 

provision of such packages will impact the demand of fixed packages. 
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This glossary includes also abbreviations  

Capital Region 

Area consisting of the cities of Helsinki, Espoo, Kauniainen and Vantaa.  

(in Finnish: “Pääkaupunkiseutu”) 

FPRC 

Finnish Population Register Centre 

Helsinki Region 

The Helsinki metropolitan area that consists of the Capital region and the following surrounding 

municipalities: Hyvinkää, Järvenpää, Kerava, Kirkkonummi, Nurmijärvi, Sipoo, Tuusula, Vihti, Mäntsälä 

and Pornainen.  

(in Finnish: “Helsingin seutu”) 

HSL 

Helsingin Seudun Liikenne (in English: Helsinki Regional Transport Authority - HRT).  

HSL Service Area 

Area consisting of the Capital Region and the following cities and municipalities: Kerava, Kirkkonummi 

and Sipoo. 

LL 

Log-likelihood  

MaaS 

Mobility-as-a-Service 

No-Choice Alternative 

Choosing neither of the provided packages with the assumption that the respondent then continues to 

use their current mode of transport. 

MNL 

Multinomial Logit Model 

Package Optimist 

Person who chooses a MaaS package at least once during the choice experiment 

Package Pessimist 

Person who never chooses a MaaS package during the choice experiment 

Pick-Up Speed 

Promise of how fast the mode is available to consumer from the moment of booking it 

RP 

Revealed Preference 

SP  

Stated Preference 

WTP 

Willingness-to-Pay 
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This study explores the preferences that consumers have towards a new innovative mobility service, 

namely Mobility-as-a-Service, in terms of the monthly subscription packages that it offers. The primary 

research for this study consists of a survey including a series of discrete choice sets to enable the 

evaluation of consumers’ preferences towards the structure of the packages. The main aim of this study 

is to provide valuable information for mobility operators on the elements that need to be taken into 

consideration in the construction of the subscription packages. Having such a tool may guide in turning 

the abstract ideas of Mobility-as-a-Service into reality and, therefore, have an impact on the challenges 

of future mobility. 

 

 

This section will provide background to the research by looking into the enabling factors of Mobility-as-

a-Service (1.1.1), introducing the concept of Mobility-as-a-Service (1.1.2) and its implementation (1.1.3) 

as well as consumers’ willingness to pay for the service (1.1.4). 

 

Due to continuously increasing urbanisation, there is a constant need for more transportation. 

Additionally, travellers are increasingly seeking for improvements to the journeys they make (Transport 

Systems Catapult, 2015). For instance, 75% of journeys made in the UK are subject to negative 

experiences which could have been addressed with the use of intelligent mobility (ibid.). Different 

intelligent solutions to mobility issues are enabled mainly as a result of two things: the era of services 

and the increase of smartphone use.  

We are living in the era of services where the line between ‘ownership’ and ‘access’ is beginning to blur.  

Especially young adults have become accustomed to usership instead of ownership, thanks to 

businesses such as AirBnB, Uber and Netflix (The Economist, 2016). Before establishing new transport 

services, however, it is of importance to consider the differing preferences between age groups as older 

generations may be more hesitant to embrace innovative services with such speed (Spickermann, et 

al., 2014).   

Moreover, the use of smartphones and applications increased tremendously in the past decade. They 

have impacted mobility already by making navigation through a city by public transport considerably 

easier (Holmberg, et al., 2016). They guide their users to make the most informed decisions use live 

information on congestion as well as disruptions due to accidents. This is crucial as people are 

increasingly considering their choice of transport more consciously (Spickermann, et al., 2014).  

With people’s limited budgets, expensive items, such as cars, have started to lose their appeal and 

consumers have started to question whether the convenience provided by cars is really worth it (The 
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Economist, 2016). Hence, consumers have become more willing to consider new ways of mobility. One 

way to address this curiosity is the notion of providing transport as a service which is both natural and 

appealing to its customers as it eliminates the need of owning a car and provides a convenient door-to-

door mobility service. It is an interesting concept to not only its users but also both profit-seeking 

mobility providers as well as governments wishing to address the environmental issues caused by the 

use of private cars without impacting mobility.  

 

Mobility-as-a-Service (subsequently also referred to as MaaS) aims at providing people with an 

alternative to the full ownership of private cars. Kamargianni et al. (2015) argue that customers’ needs 

of flexibility, convenience and ease-of-use can only be met through the integration of separate public 

and private mobility systems. Moreover, Jittrapirom et al. (2017) argue that combining all modes into 

one service will enable the removal of obstacles that discourage people from giving up their private 

vehicles, and create a service that gives its users access to all areas without the use of a private car. 

Literature (Giesecke, et al., 2016; König, 2016) also points out that sustainability is a critical aspect of 

Maas: while it is a user-centred service, it has the potential to meet the consumers’ needs through 

more sustainable means than private modes.  

The service lacks a concrete definition but in this research, MaaS refers to a service that provides 

subscription packages. Users can access the service on an electronic platform (mobile application) 

where one determines their point of departure and destination and they can travel between these two 

points with the use of one electronic ticket. The application provides a choice of mode, route, 

timetables as well as live information on the trip (e.g. disruptions) and an electronic travel ticket.  

Services provided by MaaS are dependent on the local mobility supply which it brings together. MaaS 

unites already existing transport solutions and transport providers, including public transport (trains, 

buses, trams, metros), taxis, carsharing and bikesharing as well as rental cars, and offering them in a 

package to customers through a single subscription service (Sochor, et al., 2015b). The service is 

convenient to its user as it reduces the number of travel cards and subscriptions needed: the service 

provides the use of all the modes with a single subscription. 

 

Research (Transport Systems Catapult, 2015; Giesecke, et al., 2016; Karlsson, et al., 2016) suggests that 

MaaS has potential; during a trial in Gothenburg, the service was popular and its users were pleased 

with it. Moreover, the test users were willing to continue the use of the service later on. Additionally, 

MaaS is currently operational in Helsinki Region, Finland. However, Karlsson et al. (2016) point out that 

the key service attributes (simplicity, improved access, convenience and economy as well as a wide 

range of available modes) have to be carefully considered in order to implement MaaS successfully in 

the future. 

It is important to notice that MaaS is not a ‘better’ solution for everyone; individuals who have no need 

for a car may benefit more from a conventional subscription to a public transport system. Instead, MaaS 

targets the people who need a car regularly and live within a decent distance to the infrastructure of 

large variety of transport modes so that they can benefit from MaaS. Its purpose is to promote current 

car users to shift from full ownership towards shared ownership of cars or even using cars merely as a 

service (Sochor, et al., 2014).  

Although the main obstacles in the implementation process are found between service providing 

companies and organisations, Sochor et al. (2014) emphasise that the service must offer some relative 
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advantage to its users: it has to appeal on a practical (economic and convenience) level as well as 

facilitate their daily travel. Although new innovations are at first adopted due to interest in the 

innovations, such practicalities motivate consumers to continue using the service once curiosity fades. 

Moreover, Mulley (2017) argues that one of the most significant barriers that MaaS faces, especially in 

the US, is the culture of private car ownership:  a cultural shift is needed away from relying on cars.  

Strömberg (2015) states that the design of travel services ought to appear flexible enough in order to 

truly be considered as available options to travellers. Otherwise, the service will not attract users and, 

therefore, affect people’s travel behaviour. This supports prior research (Walsh & Godfrey, 2000) which 

states that in order for a service provider to be successful, it must be able to react to the varying, and 

constantly changing, needs of the customers. The European MaaS Alliance (2016) emphasises that the 

service should be considered from the end-users’ perspective. Consequently, it becomes interesting to 

look into the construction of the travel packages as they will determine the end-users’ travel behaviour. 

 

Generally, customers wish that all their needs are satisfied at once; in this case, it could be explained 

as unlimited travel for free. In reality, however, people make decisions by balancing pros and cons of 

the product/service. In the case of MaaS, customer sacrifices comprise of the monetary costs (price of 

the package) and non-monetary costs (e.g. effort of obtaining the package and using it). 

By assessing consumers’ Willingness to Pay (WTP), it is possible to explore consumers’ willingness to 

pay for different types of services under alternative levels of prices. Kamargianni et al. (2016) state the 

importance of research into the willingness to pay for MaaS packages. Moreover, Holmberg et al. (2016) 

argue that different user groups have different willingness to pay for the service. This information will 

guide the creation of a user-friendly service that has the capability to affect future mobility. 

 

As suggested by Kamargianni et al.  (2015), MaaS packages should be built based upon the concept of 

collaborative customisation in order to facilitate the needs and requirements of the user. Before a MaaS 

package can be offered to a consumer, however, it is crucial to understand which attributes create the 

most value for the customer and to learn how this value can be further improved (Parasuraman, 1997; 

Woodruff, 1997).  

An UK-based study (Transport Systems Catapult, 2015) has looked into the key traveller segments of 

MaaS. This research has shed some light on the travel needs of the people and described their lifestyles. 

Nevertheless, the real issue in the successful formation of any product/service, is the failure of 

understanding the correct customer needs and desires (Kuzmanović, et al., 2011).  

Kamargianni et al. (2016) state the importance of research into stated preference of MaaS purchases 

and the willingness to pay for MaaS packages (either as pay-as-you-go or monthly/annual packages). 

This will guide the creation of a user-friendly service that has the capability to affect future mobility. In 

addition, it is essential to provide more generalisable information on the preferences of multiple, 

different target groups so that it is possible to attract a broad range of users for the service. 

Consequently, the following problem statement can be derived:  

“Without looking into the needs and willingness to pay of people, it is not possible to create a design for 

a user friendly MaaS-service that attracts customers.” 
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Research can provide added value in various ways. This section will explain the relevance of this 

research in terms of science (1.3.1), practice (1.3.2) and society (1.3.3).  

 

Up to now, limited amount of research (Mayas & Kamargianni, 2017) exists on the travellers’ 

preferences of MaaS packages and their contributing attributes. Although it is known that the packages 

need to be an economically viable option for the traveller (Sochor, et al., 2014), this study aims to 

understand the market segments relevant for the development of MaaS and their preferences as well 

as willingness to pay for monthly mobility packages.  

 

This research provides information on whether the potential users of MaaS are interested in the service. 

Consequently, it will guide the aforementioned parties in the creation of MaaS packages in terms of the 

modes that should be included in the packages. It will also provide them with information on the 

consumers’ willingness to pay for the service.  

 

Although MaaS is of interest mainly to private enterprises wishing to develop a product, the topic is an 

interesting concept also to governments as MaaS may enable the reduction of private car use. 

Therefore, MaaS has also potential to affect the air and noise pollution as well as congestion caused by 

traffic (Sochor, et al., 2015a).  

Moreover, health experts have interest in the app as the packages it provides can be modified so that 

healthier life choices can be encouraged for instance, through the use of walking and cycling (The 

Economist, 2016). Therefore, this study is made socially relevant through the potential development 

and implementation of MaaS. 

 

A series of research questions will be adopted to guide the research and to enable deeper 

understanding of the overarching research question: 

 “Which factors, in terms of consumer preferences and willingness to pay, need to be taken into 

consideration in the design of fixed Mobility-as-a-Service subscription packages?” 

The following sub-questions have been set to guide the project and enable answering the main research 

question: 

1. What are the characteristics of Mobility-as-a-Service (MaaS)? 

2. Which factors influence consumer choices of mobility services and how can this be related to MaaS 

subscription packages?  

3. How, and to what extent, do personal characteristics have an influence on preferences towards 

MaaS subscription packages? 

4. What are the most significant reasons for travellers to want to use/ not want to use MaaS packages? 

5. Given that we know consumers’ willingness to pay for MaaS packages, what could MaaS 

subscription packages look like and what is their potential demand? 
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MaaS can be researched in macro (e.g. legislation), meso (infrastructure) and micro (consumers) levels 

as shown by Koglin (2017). While gaps in knowledge exist in all these levels, this research will 

concentrate on the microlevel by looking into the packages from the users’ perspective.  

Section 1.1.2 mentioned that MaaS can be provided, and defined, in various ways. For the purposes of 

this study, however, the only relevant service type is the comprehensive integration of services and 

providing the service in the form of monthly subscription packages. This means that the pay-as-you-go 

–option will not be presented to respondents in the survey. The case study area of this study is the 

wider Capital area of Finland. Additionally, the packages will be built based on short- to mid-distance 

travel needs as 97% of trips originating from the Helsinki region stay within the region as well (HSL, 

2013).  

 

The approach to this research can been visualised in Figure 1.1. Chapter Two provides an overview of 

scientific literature and current provision of MaaS. The chapter will review the relevant concepts with 

regards to MaaS’ consumer segments, designing a service and consumers’ choice between services as 

well as define MaaS for this study based on the different definitions provided for it until now.  

Based on the literature, chapter Three consists of the methodology and methods used to collect and 

analyse the data. It justifies why using quantitative methods was the most appropriate approach to the 

area of study. Additionally, the ethical considerations that had to be taken into account throughout the 

research will be explained. 

Chapter Four will give an introduction to the case study area and the current supply of transport 

infrastructure. Moreover, the chapter will provide a full list of potential factors that affect consumers’ 

choice of fixed MaaS packages. 

Chapters Five and Six will cover the Stated Preference Survey part of this research. Chapter Five will 

explain how the choice experiment was put together and Chapter Six follows from this by presenting 

the findings of the primary data collected by conducting a survey in the service area of Helsinki Regional 

Transport Authority. The results are divided into three parts: descriptive analysis, qualitative analysis 

and choice model estimation. 

Chapter Seven will discuss the practical implications of the findings, including willingness-to-pay analysis 

in addition to the possible demand of the service based on the application of the estimated choice 

model from chapter Six.  

The report will then conclude in Chapter Eight by reviewing what the study has done and summarising 

the important findings. The chapter will also discuss the limitations of the chosen methodology. Based 

on this, the study will recommend what needs to be taken into consideration when creating MaaS 

subscription package and on what could be improved when carrying out future research on the topic.  
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Figure 1.1: Visualisation of the research structure. 
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This chapter will present state of the art with regards to service design (2), the current design of MaaS 

(2.2) and consumers’ behaviour in terms of choosing services to buy (2.3). These sections will be used 

as input for section 2.4 that answers the first subquestion: “What is the preferred definition for MaaS 

in terms of maximising consumer satisfaction?”   

 

 

Roth and Menor (2003) state that the first steps of designing a new service include the consideration 

of all elements of the intended service from the perspective of both the buyer and the seller. Moreover, 

it has been argued by Ortt and Schoormans (2004) that technologies that can be applied within existing 

infrastructure, and can profit from existing procedures and operations, are the ones that will experience 

quicker breakthrough. This section will explore literature on service design by looking into key service 

attributes (2.1.1) and bundling of services (2.1.2),  

 

Key service attributes are the qualities of the service that influence service use and user experience. 

Karlsson et al. (2016) state that the key service attributes for MaaS are simplicity, improved access, 

convenience and economy as well as ‘transportation smorgasbord’ concept1.  

The authors (ibid.) also state these attributes have to be carefully considered in order to implement 

MaaS successfully in the future because they are directly linked to the usage of the service. This study 

will focus on the provision of various modes under the same service.  

 

As stated above, packages are the core service of MaaS. They have the opportunity to redefine current 

passenger transport by ‘arranging the most suitable transport means’ and combining them in a bundle 

of flexible travel service solutions (Kamargianni, et al., 2016). The assumption is that consumer will then 

value the bundle more than the individual items (Bakos & Brynjolfsson, 1999).  

The most common reason for a consumer to choose a specific bundle is its cost (Adams & Yellen, 1976; 

Schmalensee, 1984; McAfee, et al., 1989) while other drivers include variety-seeking needs (McAlister, 

1982) and product interrelatedness in terms of substitutability and complementarity (Venkatesh & 

Mahajan, 2009). These reasons can be also applied in the case of MaaS.  

Additionally, offering transport modes as part of a bundle, customers might be exposed to modes that 

they do not use regularly which, consequently, has the potential to affect their mode choice 

(Kamargianni, et al., 2015). When the packages are built correctly, potential exists for an increased 

                                                           
1 The provision of a wide range of available modes 



8 

promotion and use of sustainable modes (e.g. bike sharing).  

As stated earlier, flexibility is one of the key characteristics of MaaS which can be achieved through 

bundling by considering the modes included in them. For instance, Jittrapirom et al. (2017) state that 

the possibility of using sharing services (i.e. bike and car sharing) for one way trips makes them ideal 

for MaaS due to their flexibility. However, Kamargianni et al. (2015) have proposed that traditional 

bundles do not create enough flexibility that is required to meet the needs of today’s travellers.  

Making sure that the heterogeneity in customers’ needs is met, both users and service providers will 

gain greater overall benefits. Hence Kamargianni et al. (ibid) propose that the service should be 

customised in collaboration with the users.  In ‘collaborative customisation’, the individual customers 

are allowed to articulate their needs based on which services/products will be customised for them. In 

the case of this research, the product refers to a MaaS package. Generally, many sectors avoid such 

approach as it results in the demand for a large variety of products which may lead into difficulties in 

the production process (ibid.). However, as MaaS packages are intangible products, this is not an issue. 

Results by Mayas and Kamargianni (2017) show that the utility of a package increases considerably 

when the provision of each mode is made flexible. Additionally, consumers were willing to pay more 

for flexibility in packages (ibid.). 

In order to create MaaS packages on the basis of collaborative customisation, it is crucial to be able to 

extract as much information as possible from the user of the service in order to tailor the bundles to 

their needs (Kamargianni, et al., 2015). However, consumers have a limited capacity of answering 

questions before they start to get irritated with the process which may lead into discontinuation of 

ordering the service. Although customisation has benefits, collaborative customisation is out of the 

scope of this study. 

Hence, it is vital to understand the target market prior to the creation of questions that will assist 

package creation.  Consequently, research establishing the key market segments and factors that place 

individuals in each of these segments is needed (Kamargianni, et al., 2015).  Additionally, more research 

is needed on taking into account user groups segments as well as their acceptance criteria based on 

user attitudes and behaviour (Giesecke, et al., 2016). When such knowledge is gained, it is possible to 

sketch rough packages that can be customised and, consequently, offered to consumers.   

 

Distinguishing the various services that fall into MaaS is not an easy task. The most important aspect 

and enabler of MaaS, however, is the utilisation of digitalisation of society (Holmberg, et al., 2016). This 

section will map out the services and different levels of integration in MaaS to provide the reader with 

an idea of the complexity of the topic. More complete summaries on the varying levels of MaaS have 

already been accomplished by past work (Kamargianni, et al., 2015; Holmberg, et al., 2016; 

Kamargianni, et al., 2016; Giesecke, et al., 2016; Jittrapirom, et al., 2017) and this report will merely 

provide a summary of the aforementioned pieces of work.   

 

In its narrowest form, MaaS provides its users with simplified car ownership or an alternative to 

occasional car trips. The most problematic aspect of constricted integration is its sustainability aspect: 

although users of such services share a car with other travellers, these cars continue to contribute to 

congestion (Giesecke, et al., 2016).  
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All examples mentioned in this section work separately and create a complex network of operators. 

From end-users’ perspective, they do not provide a true alternative to the use of a private car due to 

the complexity of using transport modes that are unconnected from one another (Kamargianni, et al., 

2015). They all require their own tickets, payments, booking and apps. Hence, many travellers are 

discouraged to use them.  

Simplified car ownership refers to a service in which customers are provided an opportunity to own a 

vehicle together with other users. Such service is generally provided by automobile manufacturers 

(Holmberg, et al., 2016). For instance, Audi Unite calculates and divides the costs involved in owning 

and running a vehicle co-owners based on everyone’s usage (Audi Unite, 2017).  

Peer transport service controls excess capacity on the roads by allocating people to empty car seats 

during trips. The service provider does not own the vehicle but merely provide a platform that enables 

vehicle owners to be matched with travellers. For the end-user, such services do not offer much 

difference from conventional taxi services, except in terms of the hailing process, tipping and lower 

usage costs (Giesecke, et al., 2016). Uber is the most well-known peer transport service today: its 

platform lets users to submit a trip request that will be routed to drivers who use their own cars (Uber, 

2017).  

From the end-user perspective, car sharing can be considered a hybrid between taxi and rental car. 

Within such services (e.g. Car2Go, DriveNow, City Car Club), users pick up and leave cars at any legally 

possible parking spot without worrying about parking fees (Giesecke, et al., 2016). However, a downside 

of such services is their range: in order to prove successful, the service requires a high degree of 

population density. This limits the service to large urban centres but ignores suburbia and the 

countryside. Giesecke et al. (ibid.) argue that the service lacks the versatility to be considered a type of 

mobility as a service but that it qualifies as a good part of MaaS services. 

 

Some cities have realised the importance of cooperation when trying to encourage their inhabitants to 

the use of more sustainable transport modes. Through collaboration between various parties, it is 

possible to create a system that meets the needs of today’s city dwellers: the system must be flexible, 

convenient and easy to use.  

In its most simple form, integration can mean providing discounts for combining subscriptions. For 

instance, in Canadian cities, a car sharing service has partnered up with a bike sharing company, local 

taxi and public transport providers to encourage subscription to various services. The deals include 

saving on the regular public transport and bike sharing passes when subscribed to a certain package 

deal (Kamargianni, et al., 2015).  

A step ahead from the aforementioned integration is taking place in Brussels where a car sharing 

company cooperates with the combined mobility operator for public transport, bike sharing and taxes 

(Hubert, et al., 2008; Loose, 2010). They use a smart card that can be used for all the services which 

has stimulated an increase in the usage of public transport. Although the card can be used for all 

services, the user has to make separate payments from which they can get discount.  
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While section 2.2.2 concentrated merely on the collaboration of various mobility providers, more 

advanced services are available. They are built on a mobility platform that combines, although to a 

varying extent, ticketing, payment and ICT integration. In such a service, one ticket can be used to access 

all the modes part of the service and one account is charged for the use of those services. In addition, 

the service uses merely one online interface that can be used to access information about the modes 

(Kamargianni, et al., 2016). Advanced integration of mobility services exists in cities around the globe 

(for instance, Oyster Card in London and OV-chipkaart in the Netherlands) and they have proven to 

show popularity among their users (Smart Card Alliance, 2003). Blythe (2004) has conducted a survey 

with 160 passengers in Tampere, Finland. The results show the advantages of smart cards: 90% of 

passengers perceived the use of an integrated travel card to make transactions easier and faster as well 

the boarding process smoother.  

Furthermore, Moovel takes its advanced integration a step further. The service operates currently in 8 

countries, including Germany, USA and Madrid. The service operates via a single smartphone platform 

and it brings together public transport, car sharing, national rail, taxi which all provided by separate 

operators. Through the mobile application, users can plan intermodal journeys, book and pay for the 

services (Moovel, 2017). Additionally, the mobile app provides service alerts and deals at nearby 

retailers. Payment has been integrated through NFC technology that enables handsets to be used as 

virtual bank cards (Moovel, 2017).  

Moreover, Tuup (Tuup, 2017) is a MaaS-operator from Finland that brings together public transport, 

taxis, car and bike sharing, parking, etc. into one mobile application. In addition, the application collects 

high-quality mobility data from its user. This can be further used to optimise the mobility services’ 

recommendations and users travel behaviour which may, in long run, benefit not only the travellers but 

also society (Giesecke, et al., 2016).  

 

With mobility packages, consumer pre-purchases usage of modes for a set period of time as one 

product (Kamargianni, et al., 2016). Past research (Kamargianni, et al., 2015; Holmberg, et al., 2016; 

Kamargianni, et al., 2016) suggests that combining mobility packages with the other levels of integration 

is the most comprehensive way of combining mobility services.  

While Moovel operates with a fixed monthly fee for public transport and access to other services, 

accompanied with a pay-as-you-go function for the usage of other modes (e.g. bike), the final level of 

integration provides combined services by constructing packages tailored towards the needs of the 

user. From consumers’ perspective, this is preferred as the higher the level of integration, the more 

convenient the alternatives to car use become.  

Such services are not necessarily organised by the local public transport authority although some 

research discusses this (Kamargianni & Matyas, 2017). Holmberg et al. (2016) refer to these third party, 

commercial companies as ‘extended multimodal planners’. They combine all the available transport 

options and confront them with real-time transport data in order to help users plan the most efficient 

route to their destination.  They provide users with packages that can be used to meet their daily 

transport needs. The service works via an app where the customer can modify their subscription and 

plan for journeys. Currently, two types of subscription packages are provided: packages with points and 

travel plans.  
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Currently operational, Whim in Helsinki, Finland provides an example of providing point plans. 

Introduced by Hietanen (2014), the service claims to truly remove the hassle of planning and one-off 

payments. The packages bring together public transport, taxis, rental cars as well as car and bike sharing 

(Maas Global, 2017). When subscribing to the service, consumer purchases a package with points 

(ibid.).The purchased points can further be used to be spent on any included modes of transportation. 

The cost of each point decreases as the package grows which gives consumers an incentive to purchase 

larger packages as seen in Figure 2.1:  

Similarly to Tuup (Section 2.2.3), the application learns from the consumer’s usage and suggests 

preferred modes for each journey. Interestingly, the service also syncs with one’s calendar and suggests 

ways of getting to the events. As the user receives a monthly bill of all the modes, they do not need to 

worry about payments for each trip. However, that is only as long as they stay within the set number 

of points. 

Travel plans work similarly to abovementioned point plans. Instead of credits to be used, however, the 

packages of travel plans include a set amount of each mode.  

This type was introduced by UbiGo project (Sochor, et al., 2015b) in Gothenburg, Sweden. A pilot study 

was operational for a six month period in 2013-2014 by GO:SMART and its results (Sochor, et al., 2015a)  

show that 93% of the 195 participants were satisfied with the service and wanted to keep using the 

service after the pilot study. UbiGo service combines the same modes as Whim with the difference of 

rewarding the user for the use of sustainable modes and providing the possibility to serve the whole 

household (UbiGo, 2013).  

When subscribing to the service, a household pre-purchases transport with regards to their monthly 

travel needs: each mode is purchased separately either in terms of time or distance (Sochor, et al., 

2014; Sochor, et al., 2015a). For example, public transport is registered in days in a number of zones, 

car sharing as hours, rental vehicles as days and taxis as a distance. Each member of household have 

access to the mobile application to book trips. In case of running out of credit for a specific mode, extra 

hours/hours will be registered and billed afterwards (UbiGo, 2013). Currently, UbiGo is not operational 

but the operator is planning on launching an upgraded version of the service in some Nordic cities.  

Moreover, MaaS has also become a topic of discussion in North America. ITS Canada (Schweiger, 2016) 

introduces a concept in which user purchases minutes for local, regional and international travel that 

Figure 2.1: Example of packages provided by Whim (Maas Global, 2017). 
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is divided over each mode. The concept describes the service as a more versatile than aforementioned 

ones: packages consists of rideshare, car sharing, public transport, bike sharing as well as flights. This 

shows that MaaS can be used to provide both mid- and long-distance mobility services (Giesecke, et al., 

2016). 

Moreover, Holmberg et al. (2016) introduce a concept of ‘Mobility Brokers’ where mobility subscription 

packages are offered as part of one’s rent. Realisation of this concept would require mobility services 

to be included in the planning process of apartment complexes and city areas from the very beginning. 

The goal of this service, though, is to enable densification of cities without having to plan more space 

for private cars as they would not be needed any longer. Currently no such developments have been 

established but Vinnova is planning on realising a working concept in Gothenburg, Sweden in the future 

(ibid.).  

 

Adopters of new innovations can be divided into varying categories based on their innovativeness: while 

the first adopters are nearly obsessed with venturesomeness, the late majority approaches innovations 

with scepticism (Rogers, 1983, p. 247). Therefore, this section will look into the different market 

segments that MaaS can have (2.3.1) together as well as the theories based on which consumers choose 

services (2.3.2 and 2.3.3).  

 

On top of the rate of adoption, companies identify different groups of potential customers with the 

purpose of offering them with the most appropriate product. This is done by market segmentation. The 

most common way to do this is based on demographic data and within the segments, marketers may 

refine the offerings based on the customer’s lifestyle or usage (Wilson-Jeanselme & Reynolds, 2006). 

Segmentation by socio-demographic variables is much-used method in transport research as the socio-

economic status of the traveller will heavily affect the MaaS package that is needed by them.  

While the younger generation may be the main target group of MaaS due to their general usership-

lifestyle, the elderly cannot be ruled out. Research by Schaie and Mollenkopf (2005) points out that the 

older generation is a heterogeneous group in terms of mobility needs. All subgroups have lifestyle 

differences (e.g. stimulation-seeking, intellectually curious and passive) as argued by Rudinger et al. 

(2004). As a result, some of the elderly groups can be a large potential user group of MaaS. In addition, 

the needs of elderly and disabled people can be vastly different. 

Moreover, the difference of genders cannot be forgotten.  Although the travel patterns of men and 

women are converging in Europe, the trips of men tend to have a single purpose whilst women have 

the tendency to create trip chains from all the obligations throughout the day (Schintler, 2005). In 

addition, different genders also experience commuting differently: women in the UK are significantly 

more stressed than men (Roberts, et al., 2011). Hence, Giesecke et al. (2016) point out that gender 

effects have to be taken into consideration in MaaS-related research. This can also have an impact on 

the choice of packages.  

While researchers have explored various aspects of mobility across age groups, genders and 

nationalities, Wilson-Jeanselme & Reynolds (2006) claim that there is a problem with this standard 

method of market segmentation. Their argument is that this method does little to identify buying 

intentions across demographic variables. By using this method, it is not possible to identify the strength 
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of interrelationships between demographic variables and buyer intentions (ibid). Therefore, it is not 

possible to compute utility values which are needed to understand buyer behaviour.  

A study conducted in the UK (Transport Systems Catapult, 2015)  has tried to address this by creating 

market segments based on people’s mobility needs. It identifies 5 main traveller groups (Table 2.1) 

which have been created based on two dimensions related to mobility. Firstly, the mobility lifestyle of 

the person: how much they travel, purpose of the travel (e.g. work/leisure) as well as the scale of the 

travel (local, national, international). Secondly, the travellers’ mobility situation: what transport choices 

do they have available, where they live and work and whether they are restricted by personal or family 

situation.  

 

Based on the study (Transport Systems Catapult, 2015), the first segment, namely Progressive 

Metropolites, is the clear target group for MaaS services as they are ‘technology-savvy’ and keen on 

trying new technologies also in mobility. This is also supported by Dias et al. (2017) who showed that 

the users of car sharing and ride sourcing services tend to be young, well-educated, higher income, 

working individuals residing in higher density areas. However, it has been argued in the Catapult study 

(Transport Systems Catapult, 2015) that all these groups have potential for adopting MaaS. For 

instance, providing MaaS-services to Group 3 could provide them with more independence and enable 

better access to travel.  Additionally, Li and Voege (2017) state that Maas might play an important role 

in meeting the mobility needs of the elderly. 

Although it would be possible to create packages for these pre-defined consumer groups, it may still 

occur that their choice behaviour will be heterogeneous. For example, student and retirees (although 

both under group 4), may have a completely different preferences for packages. Therefore, it would be 

preferable to perform Latent Class Analysis on the output from the discrete choice analysis. Latent Class 

Analysis extracts from the data homogeneous consumer segments that possess similar preferences for 

MaaS package functionalities and allows for comparison on whether these segments’ characteristics 

are similar to the ones of the Catapult Study.  

Moreover, Hinkeldein et al. (2015) point out that there are three groups who are particularly prone to 

adopt integrated mobility services. Hinkeldein et al. (ibid.) have named these groups ecological public 

transport and bike lovers, flexible car-users and innovative technology-loving multioptionals. Study by 

Li and Voege (2017) support this by stating that these groups are often familiar with the various modes 

available in their region as well as their costs, and they are accustomed to use internet to compare their 

options. 

# Group Name Demographics Income
Travel 

Demand
Choice of Mode

Type of 

Journey

1
Progressive 

Metropolites
Young professionals High High

PT, multi-modal 

transport, private

Work and 

leisure

2
Default 

Motorists

Smaller urban centres/suburbs, 26-

65-year-olds
Middle High Private car Work

3
Dependent 

Passengers

Young people, elderly, travellers with 

impairments
Low Medium

Car (passenger), 

bus, walking

Work and 

leisure

4 Urban Riders
Students, home keepers, retirees and 

unemployed
Low Low Walking, bus

Work and 

leisure

5 Local Drivers Suburban/rural, older people Non-working Very low Private car
Leisure and 

personal

Table 2.1: Main traveller segments in the UK based on their travel needs (Transport Systems Catapult, 2015). 
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Furthermore, results by Holmberg et al. (2016) show that travellers who can travel by public transport, 

but also need other modes on a regular basis, will experience MaaS as a price-worthy alternative to 

owning a car. Conversely, families with a high dependency on a private vehicle as well as consumers 

whose mobility needs can be met by public transport might not be able to reap the benefits of the 

service and, therefore, have a low willingness to pay for it (ibid.). 

 

Generally speaking, customers wish that all their needs are satisfied at once; in the case of MaaS an 

extreme case would be gaining access to unlimited travel for free. Nonetheless, it is the company’s 

responsibility to understand which needs are the most important ones for the customer to be fulfilled 

(Kuzmanović, et al., 2011).  

By doing this, the company is able to create the most value for the customer with an optimal use of its 

resources. In the case of MaaS, this means creation of optimal packages in terms of value for the 

customers. Value for the customer is created by certain attributes of the product which ultimately 

motivate the customer to buy the product and enhances their lifestyle (Walters & Lancaster, 1999).  

Literature (Mizik & Jacobson, 2003; Spriteri & Dion, 2004; Kuzmanović, et al., 2011) agrees that taking 

customer value into consideration is one of the most substantial success factors and it is a source of 

competitive advantage. When looking into MaaS, the source of value for the customer can be varied: 

while current public transport passengers might find unlimited public transport the reason to purchase 

a package, for car users the source of value might be in more private modes. For instance, Li and Voege 

(2017) state that including automated vehicles in MaaS would offer a good alternative to personal cars. 

Customer value concept mainly concerns the trade-offs between the benefits the product offers to the 

customer and the sacrifices that the customer has to make in order to obtain it (Kuzmanović, et al., 

2011). In the case of MaaS, the customer sacrifices comprise of the monetary costs (price of the 

package) and non-monetary costs (e.g. effort of obtaining the package and using it). On the other hand, 

the benefits of MaaS can be affected by, for instance, the product quality (does the package offer 

enough of those modes that they need), service quality (is the service promise met) and experience 

based quality (is the service convenient). In general, customer goes for the package that provides them 

with the highest Benefits-Cost ratio. In the case of MaaS, it remains unclear how much customers are 

willing to pay for the service.  

However, Mulley (2017) argues that one of the most significant barriers that MaaS faces, especially in 

the US, is the culture of private car ownership. Moreover, Pankratz et al. (2017) show that customers 

overvalue current benefits and undervalue the gains. When moving from car ownership to MaaS, the 

chance becomes even more difficult as the change is towards an intangible product (Koglin, 2017). 

While the change is difficult for car-owners, Li and Voege (2017) claim that the barrier to accepting 

MaaS is not as large for regular public transport users as they are already familiar with the various 

mobility options as well as their costs. 

 

The objective of the Willingness to Pay (WTP) assessment is to explore the consumer’s willingness to 

pay for different types of services under alternative levels of charges. Literature (Li, et al., 2010) shows 

that people place high value for travel time savings and the reliability of arrival time. Therefore, 

travellers are generally willing to pay more for reliable services.  
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However, in terms of mobility solutions, travellers are very cost-sensitive and they value convenience 

(Giesecke, et al., 2016). Therefore, MaaS packages needs to be an economically viable option: end-

users need a solution that enables them to save costs while keeping the level of convenience equal or 

increase convenience while keeping the cost level equal. Convenience refers to the perceptions of 

comfort as well as accessibility of the service, and a range of further factors that differ between all 

individuals. Although convenience is a fuzzy concept, it helps one to understand how, for example, trip 

costs and trip distance will affect consumers’ behaviour (ibid.). Figures 2.2 and 2.3 give an example of 

convenience for some of the current MaaS offerings on different trip lengths. MaaS packages offering 

higher convenience should have a better business potential than others for the same costs.  

The figures portray MaaS’ strong point. By design, MaaS does provide its user with increased 

convenience in comparison to purchasing single modes: for instance, it can integrate all transport 

means and systems, payment and booking systems as well as trip planning by using real-time data. 

Research on journey planning systems (Zografos, et al., 2012) shows that the system is user friendly 

and it reduces travellers’ uncertainty together with the cognitive effort and time required for journey 

planning. The results also suggest that users are willing to pay more for obtaining real-time travel 

information. Therefore, it is important to make sure that the cost of the service provides a viable 

transport solution to the potential customers.   

Conversely, travel cost sensitivity decreases with higher income (Schmid, et al., 2016). Interestingly, 

though, conservative and car-loving attitude (as with group 2, in Table 2.1) generally leads to a higher 

cost-sensitivity (ibid.). This may be explained by the correlation of average travel cost and mode, as well 

as the disrupted set of habitual travel modes (ibid.). Hence, as an alternative to owning a car, car-lovers 

might see bike and car-sharing as the only relevant options. As car-users are not used to high out-of-

pocket costs related with car-sharing, they will choose bicycle alternative when travel costs increase 

(ibid.).   

 

As Section 2.2. shows, MaaS is a concept that lacks a concrete definition. European MaaS Alliance 

(2016) has given the goals of the service without really providing a concrete description: “the higher 

the level of mobility integration becomes, the more appealing it will become to travellers due to the 

Figure 2.3: End-user perspective on convenience in 
relation to cost when travelling short distances 

(Giesecke, et al., 2016). 

Figure 2.2: End-user perspective on convenience in relation to 
cost when travelling long distances (Giesecke, et al., 2016). 
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easy access to the most appropriate transport modes or services”. In order to guide this research, a 

definition was created based on the concepts introduced in Section 2.2. 

The definition takes into consideration the statement by Maas Alliance and the research will look into 

the highest level of integration. Although Pay-as-you-Go and flexible packages are interesting to look 

at, the majority of research has concentrated on fixed packages and, therefore, it is preferable to 

continue from that. Therefore, this study will look into comprehensively integrated mobility services 

and fixed mobility packages. The service that is introduced in the SP survey, and discussed in the rest 

of the report, can be visualised in Figure 2.4 which shows how the system works from the user’s 

perspective.  

Figure 2.4: Conceptual framework of MaaS for this study. 

By using the service, consumers can cover short- and mid-distance transport needs as the service brings 

together various modes of transportation. The service offers subscription-based monthly travel 

packages that consists of pre-determined amounts of each mode. When using the service, physical 

tickets or travel passes become unnecessary as they can be attained through the mobile platform. The 

mobile application allows the user to search for a route and timetables, choose between the suggested 

modes and book the preferred one, find live information on their trip with regards to delays and gain 

travel tickets. 

 

This chapter has looked into literature concerning service design and bundling of services. It shows that 

people are mostly concerned with the price of the service when choosing a bundle although bundling 

also offers an opportunity to discover new attributes.  

Moreover, the chapter explored how MaaS has currently been designed around the globe. As MaaS 

does not have a solid definition, the service has been broken down and graphed in terms of different 

integration levels of services.  

Based on theories on consumers’ choices of services, the definition of MaaS for the purposes of this 

study was drawn. Because consumers value the most convenient services, the highest level of 

integration was chosen to be used for this study. This means that the service includes trip planning, 

payment, live information on the trip, booking of modes as well as tickets.  Moreover, the type of 

integration is fixed mobility packages. 

In addition, it was explored what different consumer segments for MaaS look like and what their drivers 

for adapting to MaaS were. Literature shows that young people are more likely to accept and start using 

MaaS. 
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In order to analyse which attributes indeed lead consumers’ choice in terms of MaaS packages and how 

much they value these attributes, data was collected. Firstly, this chapter will provide the motivation 

for the use of quantitative research and stated preference data (3.1). This section will also give an 

introduction to the analysis of the data through explanation of discrete choice theory, choice modelling 

and model validation (3.2). This methodology will be applied in the subsequent chapters.  

 

 

This section will first explain the role that interviews played in the research (3.1.1) after which it will 

look into quantitative research (0) and the choice of stated preference survey for data collection (3.1.3). 

This will be followed by explaining the choice of alternatives (3.1.4) and recrutement of participants for 

the SP survey (3.1.5) as well as ethical considerations with regards to data collection (3.1.6).  

 

Interviews had numerous goals in this research. Firstly, they were used to find out which attributes 

were important for Finnish consumers when choosing whether or not to purchase a MaaS-package. 

Together with the literature review, these sessions were used to determine the attributes for the design 

of the SP survey.  

Secondly, the interviews were used to determine prior values for the parameters by asking the 

interviewees to rate the importance of each attribute they mentioned on a scale from 1 to 3. As 

literature review had been conducted prior to the interviews, the interviewees were also asked to rate 

a set of pre-selected attributes. These ratings were used to create prior estimates for the pilot survey. 

Lastly, the interviews served as a way to establish the way in which the packages and the attributes 

should be presented to the survey participants. For instance, taxi trips were preferred in terms of 

distance rather than travel time.  

A group of 10 people were interviewed separately for 45 minutes on the factors that affected their 

choice of choosing a MaaS-package. The participants represented all age groups as well as occupations. 

They came from 4 municipalities within the case study region: Helsinki, Espoo, Vantaa and Kerava. 

Appendix A gives more details on the participants and their socio-demographic characteristics. 

 

Quantitative approach was ideal to the execution of the data collection due to its goal of understanding 

the opinions of large groups of people. Doing quantitative research enables testing whether people are 

fundamentally interested in the use of MaaS and, if so, which segments of the population are willing to 

adapt to the service. 
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So far, MaaS has been studied (Sochor, et al., 2014; Sochor, et al., 2015a; Sochor, et al., 2015b) through 

various qualitative and quantitative methods, such as questionnaires, in-depth interviews, focus 

groups, and travel diaries, as well as workshops and logging of questions to and problems addressed by 

customer service. However, only one discrete choice experiment has been conducted on the topic 

(Mayas & Kamargianni, 2017). This research will provide a way to explore the importance of each 

attribute to the selection of a package and their interdependencies as well as consumers’ willingness 

to pay for the service which is something that has been stated as necessary research by Kamargianni et 

al. (2016).  

 

Typical quantitative research methods include, for instance, survey- and internet questionnaires, 

structured interviews, telephone interviews and systemic observations (Bryman, 2015). For the 

purposes of this survey, the chosen method was a combination of a paper and an internet survey as it 

enables maximising the received responses.  

There are various ways to develop an SP-survey. For example, these include best worst-ranking, 

frequency data, conjoint-analysis as well as stated choice from which the two latter are the most 

commonly used ones (Hess & Rose, 2009). Both conjoint- and stated choice – surveys include profiles 

that are presented to the respondent. In this research, these profiles resemble possible MaaS-packages 

and variance is created by altering the levels of each attribute in the package. For instance, car sharing 

services are 4 and 8 hours for packages 1 and 2, respectively.  

In conjoint-analysis, respondents are asked to tell their opinion on each profile on a certain scale (e.g. 

1-10) from which it is possible to conclude how much each attribute affects respondents’ opinion on 

the profile. This is a commonly used method in the planning phase of products and services (Green & 

Srinivasan, 1990). However, some disadvantages remain. Firstly, it is unclear whether each grade means 

the same to each respondent. Secondly, it is debatable whether the gap between each grade is equal: 

for instance, whether the difference between grades 0 and 2 is as much as between 8 and 10. Thirdly, 

it stays unclear whether the customer would actually purchase the tested product or service.  

Hence, Stated Choice-surveying was chosen for this study. Stated Choice confront respondents with 

profiles from which the respondent needs to choose the one they would be ready to purchase (if any).  

This is the most realistic situation as people are born traders; they make decisions by comparing 

alternatives every day (Hensher, et al., 2005). This also makes responding to the survey less heavy on 

the respondent. Based on the choices, it is possible to draw conclusions on people’s preferences 

towards different attributes as well as the compromises they are willing to make between the costs and 

extent of the service. 

For this study, both literature and semi-structured interviews were used in order to define the 

attributes that were included in the SP surveys. On the other hand, the length and structure of the 

survey was tested with a pilot survey.  

 

After refining the problem of the research (the preference of monthly subscription MaaS packages), 

Hensher et al. (2005, p. 102) mentions refining the list of alternatives as the next step in the creation 

process of an experimental design.  

For the purposes of this stated choice experiment, respondents were asked to choose between three 

alternatives: two MaaS subscription packages and the “no-choice” alternative (opt-out). The choice of 

keeping the packages unlabelled means that none of the attributes are strictly associated with only one 
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of the attributes. Therefore, alternative specific constant (ASC) cannot be estimated for them. However, 

this can be done for the no-choice alternative. 

The base alternative in the SP design is the option for choosing neither of the packages which assumes 

that the respondents would still be using their current mode(s). Including makes the choice decision 

more realistic and gives a better prediction of market penetration (Haaijer, et al., 2001). Whether this 

leads respondents to avoid difficult choice tasks, and thus detracts from the validity of estimated 

market shares, has been argued against by Johnson and Orme (1996). However, Dhar (1997) shows 

that increase in choosing for the opt-out alternative can be caused by two things: either none of the 

alternatives appears attractive or all alternatives are close to each other in preference. This causes a 

conflict as Huber and Zwerina (1996) show that utility-balanced alternatives are more informative and 

efficient in comparison to sets where one of the alternatives is clearly dominant.  

 

A random sample was sought for with this study amongst the 15-70-year-old inhabitants in the HSL 

service area. The age of 15 was set as a limit as people from this age onwards can be regarded as 

‘independent travellers’. Although some of the services provided by Maas require a driving license, and 

thus age over 18, it is interesting to look into the preferences of potential future car users (15-17 years 

old) as well.  

In order to achieve a random sample, the list of potential participants was gathered from the Finnish 

Population Register Centre (FPRC). Although it is possible to get a scalable, random sample from FPRC, 

its downside is that people can only contacted via phone and paper from which paper surveying was 

selected as the preferred option. The survey was made available online via a link in order to speed up 

the data collection process. Link to the online survey (Appendix D) was sent with the paper survey. 

The survey was sent to a group of people that was representative in terms of age, gender, area, income 

and household size with the hope of achieving a representative sample of the study area population. 

The survey was sent to 2,000 people living in the cities and municipalities within the study area in order 

to recruit participants. With the average response rate of 25% for surveys, it was expected that the 

survey would gain approximately 500 responses which was expected to be sufficient for establishing 

reliable parameter estimates. 

 

As generally with survey methods, certain ethical considerations had to be accounted for. Firstly, the 

participants ought to understand that they are not required to take part in the study, and that they are 

allowed to withdraw at any given time.  

Secondly, they were provided with the basic details of the study as well as the identity of the researcher 

in order to gain an informed consent. Any possible questions the responders’ had, were answered. 

Additionally, the respondents were not asked to fill in their names while taking the survey to assure 

that their anonymity was protected.  

 

This Section explains the theory and methodology used for data analysis. The analysis is based on 

discrete choice theory (3.2.1) and modelling choices with multinomial logit model (3.2.2) which 

included interaction terms. Moreover, the estimated model was validated (3.2.3). 

 

As mentioned earlier, in a stated choice experiment, R respondents are presented with a number of 

choice sets each consisting of alternatives. Moreover, the respondents are asked to indicate which 
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alternative they prefer in each choice set (Hensher, et al., 2005). In the case of this research, the 

preference refers to the mobility package they would purchase.  

There are both unobserved and observed influences on the behaviour of people when choosing 

between packages. In other words, there are attributes that are the sources of utility (satisfaction) for 

each alternative (Hensher, et al., 2005). Alternative i (e.g. mobility package) has the following utility U: 

where the utility Ui can be divided into two types of contributions: those observed by the analyst (Vi) 

and those not observed (εi) which is also called the error term. Observed contribution, Vi, represents a 

set of attributes that can be observed and measured. They are accompanied by weights that show how 

much each attribute contributes relatively to the observed relative utility of the alternative (Hensher, 

et al., 2005). This can be expressed as the following: 

 

 

where xim refers to attributes (e.g. included modes and cost) and βm refers to the taste/weight 

associated with their respective attributes. While the observed attributes are mentioned in the utility 

function, unobserved variables (e.g. privacy and flexibility) end up in the error term, mentioned in 

equation 2.1. The average of all unobserved sources of utility ends up in in the Alternative-Specific-

Constant (ASC) βo (Hensher, et al., 2005).  

Each respondent derives an amount of utility for each of the alternatives within the set of alternatives. 

Anas (1983) states that people seek to have the highest utility and, thus, choose the alternative with 

the highest utility. Hence, the probability of the respondent choosing alternative i is equal to the 

probability that the utility of alternative i is greater than (or equal to) the utility associated with 

alternative j after evaluating every alternative in the choice set (Hensher, et al., 2005). Because utilities 

provide the popularity of an alternative in relation to the other alternatives within the same choice task, 

only differences in utilities matter. 

 

Multinomial logit model (MNL) is the most common model to analyse the data from stated choice 

experiments (McFadden, 1974). If the number of alternatives within a choice set is denoted by J, the 

probability P that alternative i is chosen from choice set n is the following:   

 

 

In the case of this research, two of the three alternatives are packages which, ultimately, have the same 

utility functions as there has been no separation of various packages types (e.g. family package). The 

third alternative is opt-out in order to allow for more realistic choice sets (people can choose to not buy 

any of the packages if they wish).  

MNL model form is the result of imposing the I.I.D. condition on the random components of the set of 

utility expressions. This has the assumption that all relevant variation in utility across individuals and 

alternatives is captured in Vi (Chorus, 2016). For years, this has been the only easily estimated model 

 𝑈𝑖 = 𝑉𝑖 +  𝜀𝑖  , (2.1) 

 𝑉𝑖 =  Σ𝑚𝛽𝑚 ∗ 𝑥𝑖𝑚  , (2.2) 

  𝑃𝑖 =  
exp(𝑉𝑖)

∑ exp(𝑉𝑗)
𝐽
𝑗=1

  ; j = 1...,i,…,J . (2.3) 
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in the sense of both available software and ease of interpretation and application (Hensher, et al., 

2005).  

Terms xim from function 2.2 refer to the so-called main effects in the attributes of packages. However, 

it is of importance to also consider if any interaction terms will be included in the model. They are 

estimated in order to deduce how one independent variable depends on the magnitude of another 

independent variable (Corton, et al., 2004).  

Interactions can be assessed by first specifying a parameter estimate and then nominating two 

attributes of the design to generate the interaction for them (Choice Metrics, 2014). Estimating a two-

way interaction can be included in the utility of an alternative as follows: 

 

 

where 𝑖𝑖  refers to the interaction coefficient (weight of the combination) and x1 and x2 refer to the 

variables for which interaction is tested for. This interaction has to also be specified in the utility 

function of the model property. Considering to include interactions is important as the combination of 

the interactions might be more valuable than the coefficients on their own.  

Interaction terms can be divided into two categories: firstly, it can be explored whether the combination 

of two or more attributes in a package create extra value to the consumer and, thus, increase the overall 

utility of the package. For instance, it might be that bike sharing is not perceived valuable on its own 

but when included in the package together with public transport, its value increases. Secondly, it can 

be tested whether interaction exists between coefficients and socio-demographic variables. For the 

purposes of this research, looking into interaction effects is of particular interest because it allows to 

explore the socio-demographic variables that affect the choice of a package.  

 

Model fit, the explanatory power of the model, can be expressed in terms of rho-square value 

(Morrison, et al., 1999). However, because the choice analysis of MNL model is non-linear, it differs 

from the R2 statistic associated with linear regression models. Hence a model fit between the range 0.3 

and 0.4 for a discrete choice model can already be considered a good fit as it equals R2 between 0.6 and 

0.8 for the linear model equivalent (Hensher, et al., 2005).  

Although the rho-square statistics tells something about the model’s capability of explaining the data, 

it is not necessarily the best way to determine a model’s fit.  Therefore, other methods, such as hit-rate 

and log-likelihood tests are used as well. Hit rate, percentage of correctly predicted choices, refers to 

the fit between the actual choice of an alternative (in this case, a MaaS package) and the predicted 

choice, obtained by using the model how well the model predicts the choice (Chen, et al., 2015). 

Moreover, log-likelihood (LL) tells about the model’s capability to determine optimal values for the 

estimated coefficients (β’s). Because these weights constitute towards the utility of the alternative, LL 

tells about the model’s accuracy at estimating choice probabilities. In the case of hit-rates, higher values 

are preferred while in terms of LL, values closer to null mean better model fit. 

Validation of a choice model is often overlooked although it is a crucial step in producing an accurate 

and credible model. Model validation has been defined by Schlesinger et al. (1979, p. 104) as: 

“substantiation that a computerised model within its domain of applicability possesses a satisfactory 

range of accuracy consistent with the intended application of the model”.  

 𝑈 = ⋯ + 𝑖𝑖 ∗ 𝑥1 ∗ 𝑥2  (2.4) 
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For the purposes of this study, out of sample validation was used in which part of the sample data is 

withheld from the model estimation process. The model is then tested by forecasting the systems’ 

behaviour for the hold-out data in order to see whether the model is accurate or merely fitted the 

estimation data (Sargent, 2005). The accuracy of the predictions was tested in two ways: i) hit-rate and 

ii) log-likelihoods. The data were split three times in the following way: 

Table 3.1: Use of data for model estimation and validation. 

 1st 2nd 3rd 

Estimation I + II I + III II + III 
Validation III II I 

 

As can be seen in Table 3.1, for each round of validation, 2/3 of the data were used to estimate the 

model and 1/3 was used to validate the model fit. This validation process was done three times because 

the sample was relatively small and a lot of differences existed between responses.  

 

This chapter has looked into the different ways of gathering data and the choice of stated preference 

survey for data collection was justified. Literature shows that there are varying ways to research 

people’s preference on the mobility packages. However, as no revealed preference data is available, 

stated preference data was left as the method of collecting information. Moreover, stated choice 

experiment was selected as the preferred methodology within SP research. 

MNL model will be used to estimate the choice model as it provides a good starting point for 

quantitative analysis and insights on the importance of the attributes. Moreover, the model will be 

validated with out-of-sample methods.  

Interviews were carried out in order to get an idea for the service and people’s needs for the service. 

Moreover, interviews were used in order to evaluate prior values and to select the attributes. 
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This chapter described the chosen case study area for this research: HSL Service Area in Finland. Data 

on the demand for MaaS packages can be researched in any city in the world. However, the service is 

dependent on the local transport supply and this study will use the transport supply of the greater 

capital region of Finland as the case study area. This chapter will provide an introduction to the study 

area (4.1) and the current transport supply in the region (4.2). This information will be used to list the 

possible attributes to be included in the packages (4.3) that will be used further in Chapter 5 to create 

the SP experiment.  

  

 

The SP experiment was conducted in the HSL Service Area in Finland which includes the Finnish capital 

Helsinki as well as cities of Espoo, Vantaa, Kerava and municipalities of Kauniainen, Kirkkonummi and 

Sipoo. The service area (Figure 4.1) comprises the home of over 1.2 million people with the service area 

counting for 22% of the country’s population (OSF, 2017). Finland and HSL Region provide an interesting 

study area due to number of reasons. 

 

Figure 4.1: Visualisation of the study area in relation to the rest of the Helsinki Region
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Firstly, the service area consists of some of the largest cities in the country and has one public transport 

system covering the whole area, making the cities in the area already interlinked. Secondly, commuting 

occurs within the area on a daily basis and various modes of transportation are available in the area 

with separate fees.  

Moreover, Finland is the first country where the government attempts to bring all transport modes 

under the same regulation. The aim of this is to enable the establishment of new, innovative door-to-

door mobility services, such as MaaS, in the country (Ministry of Transport and Communications, 

2016a). Conducting a research in the region provides a better understanding of the Finnish attitudes 

towards MaaS which may be used to guide the development of the service in other parts of Finland as 

well as abroad.  

As mentioned in Chapter 2, innovative products and services are most likely adopted when they are 

based upon the current infrastructure. Variety of transport options already exist in the greater capital 

region. Together with the governments’ pursue to change the legislation into more accepting of MaaS, 

the region is an ideal ground for exploiting the market opportunities of MaaS. As one MaaS provider 

has already been established in the area, it is evident that the service has opportunities in the region.  

 

Firstly, the supply side of transport will be introduced by identifying the main transport providers in the 

study area. Secondly, the intermodal journey planners will be discussed.   

 

This subsection will provide an overview of transport operators within the study area as well as a 

description of the services they provide. The analysis is based upon three elements: i) geographical 

coverage of the service, ii) available payment methods; and iii) mobile applications available for their 

users. 

As can be seen in Figure 4.2, availability of modes is concentrated to the capital region, especially 

Helsinki. The same trend can also be seen within the provision of public transport throughout the area: 

while all the modes of public transport are available in Helsinki, Sipoo offers only bus transportation. As 

MaaS depends on its supply of modes, it can be expected that demand for MaaS-packages is also 

dependent on the geographical location of the customers.  

 

Figure 4.2: Availability of modes within the study area. 
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Helsinki Region Transport Authority (HSL) is a joint local authority whose member municipalities are 

Helsinki, Espoo, Vantaa, Kauniainen, Kerava, Kirkkonummi and Sipoo. HSL is responsible for planning 

and organising public transport in the region and improving its operating conditions.  The public 

transport system, procured by HSL, includes bus, tram, commuter train, metro and ferry. The operation 

of the system has been divided by HKL (metro, trams and ferry), VR (commuter trains) and various bus 

operators (e.g. Veolia and Pohjolan Liikenne) (HSL, 2017).  

As a body, HSL approves the public transport fare and ticketing system as well as ticket prices. They are 

responsible for public transport marketing and passenger information. Lastly, they organise ticket sales 

and are responsible for ticket inspections (HSL, 2017a). Currently, HSL provides services within the 

seven municipalities that are part of the joint authority. In the future, however, HSL may be planning 

on expanding to all the 14 municipalities in the Helsinki region (HSL, 2017). 

Table 4.1 portrays the current fare system which is based on municipal boundaries. Passengers will pay 

extra if they leave the boundaries of the municipality they start the trip in with two exceptions: 

Kauniainen and Espoo which are part of the same fare zone as well as Kerava and Sipoo. The next level 

fare zone, Region, covers travel within the capital region: traveller pays once for travel within the 

municipalities of Helsinki, Espoo, Vantaa and Kauniainen. This can be expanded to Region 3 where one 

payment covers the whole HSL area whilst Region 2 covers the area but excludes Helsinki. Plans by HSL 

(2017c)  include making the length of the journey affect the price more than at present with the use of 

a zone system which will be introduced by the end of 2017.  

Table 4.1: Fare zones and the municipalities included in them. 

Fare 
Zone 

Helsinki 
Espoo & 

Kauniainen 
Vantaa 

Kerava & 
Sipoo 

Kirkkonummi 

Internal X X X X X 

Region X X X     

Region 2   X X X X 

Region 3 X X X X X 

There are various ways to pay for public transport (HSL, 2017). For single trip and day tickets, four 

methods are offered: purchase on board, from ticket machines, via a mobile application or SMS.  For 

more frequent travel, people can purchase two types of travel cards: seasonal tickets (season ranging 

from 14 to 30 days) and value tickets (with a pay-as-you-go function). Travel cards can be purchased 

for personal use as well as multi-user purposes.   

Whilst the travel cards can be purchased and topped up with cash, debit and credit card, HSL also 

provides a mobile application for ticketing where travellers can purchase single tickets onto their mobile 

phones. From there, the actual payment happens with either debit or credit card, or having the ticket 

charged on your phone bill.  

On top of the mobile tickets, HSL provides a journey planner, Reittiopas2, that takes into consideration 

all the modes managed by HSL as well as bike sharing and a private car. It has not been provided via a 

mobile application but the website has also a mobile-friendly version. The planner is pretty 

customisable as it allows its user to state which HSL provided modes they prefer as well as state how 

much they are willing to walk and what their speed is. Moreover, the choice on the number of transfers 

                                                           
2 www.reittiopas.fi  

http://www.reittiopas.fi/
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as well as minimum transfer margin can be stated together with accessibility needs and points via which 

the traveller wants to travel. The planner provides also information on the cost of the trip.  

The bike sharing system of Helsinki is under the jurisdiction of Helsinki City Transport (HKL) while the 

operation of the scheme has been outsourced to CityBike Finland. Moreover, HSL is reponsible for 

taking care of the bike sharing extension of Reittiopas (HSL, 2017). The bike sharing scheme is a self-

service scheme. 

Helsinki Bike Sharing Scheme (Kaupunkipyörä) is operative for 5 months (from early May to late 

October) annually. The scheme is closed down in winter due to poor weather conditions. The scheme 

was launched in May 2016 with 500 bikes at 50 docking stations within the city of Helsinki. However, 

the cities of Helsinki, Espoo and Vantaa have committed themselves to increase the modal share of 

cycling to 15 per cent by 2024. In 2015, the plans included expanding the system by 1,000 new bikes 

with the network expanding to Espoo and Vantaa by 2017 (HSL, 2015). For upcoming cycling season 

2017, though, HSL is advertising 1400 bikes and 140 docking stations in Helsinki as well as 10 docking 

stations and 100 bikes in Espoo; leaving Vantaa and the rest of the HSL service area without any bikes. 

Because of the limited network, it can be expected that including bike sharing in MaaS-packages will 

not have significant weight in choosing for the package unless if the travellers are from Helsinki or 

Espoo.   

Hiring and payment of bikes both can be done by debit and credit card although HSL travel card can be 

used for identification. The selected bike can be unlocked by entering a pin code and traveller ID on an 

electric screen on the bike’s handlebar. At the end of the trip, the bike can be returned to any docking 

stations. 

The pricing scheme is two-fold, meaning that the price of using the bike consists of price of a pass that 

includes 30 minutes of bike use at a time, and potential charges for extra time. Users can buy 

subscription passes for a day, week or whole seasons which include trips up to 30 minutes of use at a 

time. In case the user wants to use bike for a longer period of time, additional charges apply with five 

hours of use being the maximum time allowed without a fine. This does not compare to the OV-fiets 

system of the Netherlands where the user can hire a bike for as long as needed.  Bike sharing has been 

included in HSL’s journey planner.  

Currently, one needs a permit in order to have their own taxi service. In Finland, there are 

approximately 9,500 taxi entrepreneurs who use approximately 10,000 vehicles (Taksiliitto, 2017b). 

Approximately 55% of the cars operate in cities while 45% cover the rural areas making the network 

cover the whole of the country.  

Moreover, competition is regulated by legislation. However, the Finnish Government has made a 

decision on lifting the legislation in order to allow for free-er competition (Ministry of Transport and 

Communications, 2016b). Once this happens, permits will still be required but the legislation for pricing 

and quantities will dissolve.  

Payment methods for taxis include cash as well as debit and credit cards. The tariffs are complex and 

various estimators exist. Annually, the Finnish Council of State confirms the maximum taxi tariffs. The 

allowed maximum price for a taxi ride consists of four parts: base rate, travel rate and waiting rate as 

well as possible additional costs. The base rate is dependent on the time of the day (i.e. evenings, nights 

and Sundays hold higher base rates) whilst the travel rate is dependent on the number of people that 

have been transported with a higher number of people yielding a higher rate. Lastly, waiting rate is 
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used when waiting for the customer, whilst at traffic lights or congestion, and instead of travel rate 

when the speed is less than 28.5 km/h. Possible additional costs yield from pre-booking the service, 

transporting goods, entering the airport as well as requirement for special aid (Taksiliitto, 2017a).  

Although mobile applications exist for booking taxi trips, they have not been included in trip planners. 

However, Uber and other person-to-person platforms are disruptive for the taxi sector. The service 

connects a free driver with the push of a button. The difference between these two types of services 

is, however, that the service does not own its fleet: it merely serves as a platform connecting people.  

Car sharing services have the potential to contribute to the reduction of private car ownership as they 

complement other modes of transport. In England and Wales, for instance, each car sharing vehicle has 

removed 8.6 privately owned cars from the roads in addition to leading to 19.8 cars not being purchased 

(Gleave, 2015). However, such an impact may be questioned in Finland, where the infrastructure and 

population have spread sparsely. The benefits of joining a car sharing service include the pros of owning 

a car without needing to worry for the costs of parking and repairs, to name a few. Nevertheless, 

research shows that consumers perceive car sharing as a negative thing (Mayas & Kamargianni, 2017). 

The use of car sharing has been steady in the Finnish Capital. In 2010, then the only operator, City Car 

Club, had approximately 3,000 users with an annual growth of approximately 20 % (Voltti, 2010). 

According to Nikula (2015), there are approximately 40 car sharing vehicles in Finland with the most 

important car sharing service providers in the area for this study being City Car Club, GoNow, Weegos, 

Shareit Blox Car, Smart Travel, 24Rent and Ekorent. Research by HSL (2013) shows that the difference 

between these organisations is whether the company rents out their own fleet of vehicles or do they 

work as dealer between privately owned vehicles.  

City Car Club operates within the Capital Region (Helsinki, Espoo, Vantaa, Kauniainen) with a fleet 

comprising of cars, vans and minibuses. In order to use the service, customer joins the membership and 

books a car online or through a mobile app, unlocks the car and drives. They offer various pricing plans 

for different user groups. Also the car type will affect the price of usage.  

GoNow, on the other hand, provides service only within Helsinki. The Service does not have a 

subscription fee and the consumer pays only for the time they use the service (GoNow, 2017). Each 

customer tops up their account that holds usage time for the car. The price includes all fees related to 

car usage: petrol, insurance, parking and maintenance. Cars can be booked via a mobile application. 

Moreover, Smart Travel, operating in Helsinki, provides the sharing service for both privately and 

company owned cars (Smart Travel, 2017).  

While the aforementioned operators serve individuals, Weegos, Ekorent and 24Rent provide car 

sharing services to communities and housing associations.  Ekorent offers electric cars to which the 

‘community’ pays for a monthly subscription fee and users pay based on their individual usage (Ekorent, 

2017). Each car provided for a housing association by 24Rent has the potential to aid the removal of 8-

25 cars (VVO, 2017).  Shareit Blox Car has been excluded in this section as it does not have its own fleet 

of cars but it merely brings together car owners and drivers in the need of a vehicle.  

Table 4.2 shows the different ride sharing platforms available in the study region. As can be seen, not 

all platforms offer an application for use. Ridefy provides a platform connecting people wishing to take 

a ride with drivers who can offer them. During the process, a person finds a driver who will be travelling 

on the same date and route, contacting the driver and agreeing on a price, and finally, travelling 
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together. It also includes the possibility for both the driver and rider to rate their experience so that 

future users can make decisions on who to ride or drive with.  

Furthermore, there are websites (e.g. kimppa.net, and kyydit.net) that offer a ride sharing platform. 

The process is similar to Ridefy but these platforms do not, however, offer a way to evaluate neither 

the driver nor the passenger making the service rely on trust. All the ride sharing services operate 

without professional drivers. 

Table 4.2: Ride sharing platforms. 

Name App Availability Rating of experience 

Ridefy Yes Yes 

Kimppakyyti.fi No No 

Kimppa.net No No 

Kyydit.net No No 

 

Long distance transport can be separated into two main modes: rail and coach. Neither of them are 

included in the Reittiopas nor can be paid for with HSL travel card. Although long distance transport 

does not create a major part of travellers’ daily needs, can its availability be seen as an important part 

in people’s decision to go for a service such as MaaS as they meet travellers’ needs of leaving the area 

by other means than a private car.  

Rail 

The Finnish national rail company, VR oy operates also within the study area. Although the majority of 

rail operations are done by commuter trains, it operates partly within the same infrastructure as the 

national network. Intercity rail is also a convenient way for people living outside of the HSL Service area 

to commute to their workplace within the area. Additionally, people living within the area for this study 

use rail in order to reach the rest of the country. 

Currently, rail travel can be paid for with debit and credit cards as well as cash but HSL travel cards 

cannot be used in the intercity trains. The cost depends on the distance travelled, discounts that are 

applied for specific populations (e.g. students and elderly) as well as how much in advance the tickets 

have been purchased. Additionally, multi-tickets are available that provide a discount for travel in both 

directions between two predefined stations (VR, 2017).  

Coach 

Currently, another method of reaching the regions outside of HSL service area is by coaches. Different 

coach operators include both regular and budget operators, for instance, ExpressBus and OnniBus 

respectively. The difference between these companies lays mainly in the ticketing. While regular coach 

tickets can also be bought on board, budget coaches accept only pre-booked online tickets. Regular 

coaches also accept a wider variety of paying methods: tickets can be purchased on board with debit 

and credit card or cash whilst online tickets can be purchased via online banking or a credit card. The 

only mobile application available for coaches is the one by OnniBus, called Onni Rider. However, the 

application is available for only limited routes and therefore will not be discussed further.  

Similarly to long distance transport, rental cars are not required on a daily, or not even a monthly, basis 

by most people. Taken into consideration the culture and geography of Finland, rental cars are an 

important factor to be included in MaaS in order to provide a real alternative to one owning their own 

car.  
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There are various companies providing car rental services within the study area (Table 4.3). All the 

companies require a deposit and the price of the rental will depend on the type of the car, length of 

rental, additional features (e.g. child seat), distance traveller, age of the driver and so on.  

Table 4.3:  Car Rental Services within HSL service area. 

Name App Availability 

Auto Alex No 
Avis No 
Budget Yes 
Europcar Yes 
FiRent No 
Hertz Yes 
Lacara No 
Scandia Rent No 
Sixt Yes 
24Rent Yes 

 

 

Intermodal journey planners refer to IT systems that propose to its user a set of one or more transport 

services to get a person from point A to point B. It is able to optimise the trip taking into account arrival 

and departure times, dates and other factors (Kamargianni, et al., 2016). 

The most popular journey planner for HSL service area, besides HSL’s own Reittiopas, is Google Maps. 

However, Reittiopas will not be discussed further in this section as it covers only modes managed by 

HSL, and it does not have a mobile application.  

Google maps can be accessed both on computer as well as a mobile app for free of charge. It provides 

route options which combine public transport, rail, coach, driving, cycling and walking as well as the 

locations for public transport stops and stations. Additionally, on-demand services, such as Uber are 

given as an option. It is possible to optimise the route in terms of travel time, number of transfers or 

distance that needs to be walked. Additionally, in case of travelling by public transport, the user can 

state which mode they prefer.  The results can be further explored based on the main mode: walking, 

driving, cycling or public transport. Google maps also shows the cost of the trip.  

 

The aim of this section is to list all the factors that might influence consumers’ choices of fixed MaaS 

packages. This list is based on literature (Chapter 2) as well as current supply of transport in the HSL 

region (Section 4.2.1). Moreover, interviews (4.3.2) were conducted with potential consumers in order 

to identify more factors. An overview of these attributes is shown in Table 4.4 together with the 

expected influence of the attribute. Positive influence means that consumer is more likely to choose a 

package while negative influence has the opposite effect. Moreover, neutral influence refers to the 

attribute having neither a positive nor negative impact. 

 

Based on Chapter 2 and Section 4.2, there are various attributes that have an influence on consumers’ 

choice fixed MaaS packages. It can be seen that all the modes are expected to have a positive impact 

while price is expected to have a negative impact on the choice of a package.  This is logical as whatever 

is provided to the consumer in a package would have a positive impact as they are getting value for 
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their money. Moreover, literature mentions that socio-demographic characteristics might have an 

impact on the choice of the package. 

 

Generally, the participants were unfamiliar yet portrayed a positive attitude towards the service. 

However, some of the interviewees were emphasising that they would not be interested in being part 

of the first wave of users. They wanted to first see it running and have it proved that the system indeed 

works. 

With regards to the attributes affecting their package choices, a full list of the attributes mentioned 

during the interviews as well as their scores are shown in Table A.2 in Appendix A. The attributes that 

were considered most influential (receiving total of 10 points or more) in the decision-making process 

are listed below in the order of importance:  

1. Public transport (HSL) 

2. i) Price 

ii) Pick-up time guaranteed 

3. Sanction for a failed promise 

4. Car Sharing 

5. i) Ride Sharing 

ii) Transferring unused credit for the next month  

Numbers 2 and 5 contain multiple attributes because they scored similarly by the participants. It is 

surprising to notice that only 3 out of the 7 attributes were related to modes while the others (excluding 

price) were rather concerns relating to the reliability of the service.  

Public transport organised by HSL (bus, tram, metro, commuter train and ferry) were perceived to be 

the most important due to the systems existing infrastructure. As the participants were willing to give 

up (and in some case not to buy) their car in order to use the service, they needed a transport mode 

that could make up for the accessibility of places by private car. Car sharing was seen as the mode that 

would replace public transport in case of having to transport bulky or heavy objects while taxi trips were 

seen as a mean of emergency transportation. Car sharing was also preferred over car rental to cover 

short distances. 

With regards to the package price, the interviewees were not willing to pay for the novelty of a package. 

To them, the convenience of the service was appreciated but not perceived as worth anything else than 

a “good marketing strategy”. Choice of attributes and their levels for the SP experiment will be 

discussed in Chapter 5.  
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Table 4.4: Attributes found in literature and interviews that could have an influence on the choice of buying a MaaS package. 

 Attributes Expected Influence Source (e.g.) 

Modes Taxi Positive Maas Global, 2017 
 Ride Sharing Positive Maas Global, 2017 
 Public Transport Positive Maas Global, 2017 
 Rental Car Positive Maas Global, 2017 
 Bike Sharing Positive Maas Global, 2017 
 Car Sharing Negative Mayas & Kamargianni, 2017 
 Airplane Positive Schweiger, 2016 
 Long distance train Positive Interviews 
 Automated vehicles Positive Li & Voege, 2017 
 Coach Positive Maas Global, 2017 

Features Price Negative Maas Global, 2017 
 Sharing the package with household Positive/Neutral Sochor, et al., 2015a 
 Reward for the use of sustainable modes Neutral Sochor, et al., 2014 
 Promise of pick-up speed Positive Hietanen, 2014 
 Pay-as-you-Go function Positive/Neutral Maas Global, 2017 
 Operator sanction for failed promise Positive Interview 
 Package included in rent Positive/Neutral Holmberg, et al., 2016 
 Unused saldo transferred to next month Positive Interview 
 Extra bill for overrunning package Positive Interview 
 Choice of car size Positive/Neutral Interview 
 Luxurious car Positive/Neutral Interview 
 Child seats Positive/Neutral Interview 
 Shorter billing periods Positive Interview 
 Monthly customisation Positive Interview 
 Hybrid packages Positive Interview 
 Sharing the package with non-household 

members 
Positive Interview 

 

 

This chapter has discussed the chosen case study area of this research: HSL Region in Finland. Due to 

the positive legislative attitude towards MaaS and an already-established MaaS operator in the region, 

it is evident that MaaS has potential in the area. Therefore, it is beneficial for not only potential MaaS-

providers but also government to study the effects of this service.  

Although it is possible to examine people’s preferences towards MaaS packages, the service is at the 

end of the day dependent on the local supply. Therefore, this chapter has looked into the current supply 

of transportation in the study area and listed the possible modes that can be included in the packages.  

Moreover, the chapter discussed interviews that were carried out with local consumers in order to 

expand the list on the factors that impact consumers’ choice on mobility packages. The qualitative 

results suggest that people are not as concerned on the included modes as they are on the reliability 

of the service.  
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This chapter will discuss the creation of the stated preference survey. The aim of the SP survey was to 

investigate the factors of influence on travellers’ choices of mobility packages. This was done through 

a discrete choice experiment that asked people to choose their preferred package from choice tasks. 

Firstly, the chapter will explain the selection of factors for the choice experiment (5.1) followed by the 

creation of the pilot study (1.1). Based on the pilot survey, a more efficient discrete choice experiment 

was designed and carried out. Creation of the final SP survey will be explained in Section 5.3.  

 

 

The selection process of features that have the most impact in the choice of MaaS packages is explained 

in this section. These factors can be divided into two categories: package attributes (5.1.1), and socio-

demographic factors (5.1.2).  

 

In Arentze and Molin (2013), the issue of task complexity and manageability is pointed out: while some 

studies show that respondents can handle relatively complex choice tasks, it is only possible when the 

alternatives are “meaningful and can be easily imagined”. Considering that MaaS packages are a 

relatively new concept and not known by the majority of consumers, a selection of attributes presented 

in the experiment had to be made. In order to establish the attributes with most importance for the 

choice of a mobility package, Multi Criteria Analysis (MCA) was used. Attributes were selected based 

on the following three criteria:  

1. Is it currently realistic to include this attribute in the package?  

2. How many points did the attribute receive during the interview?  

As this study looks into mid-range travel, third criterion was selected for the modes:  

3. Does the mode contribute to everyday mobility?  

Appendix B provides the entire MCA table and the points given for each attribute. Finally, the following 

seven attributes were selected to be included in the stated choice experiment and they can be divided 

further in two categories: modes and features. 

Features 

o Price  

o Pick-up speed 

o Sharing with the family 

 

Modes 

o Public Transport 

o Car Sharing 

o Taxi 

o Bike Sharing 
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In order to carry out the SP experiment, the selected attributes had to also be quantified which will be 

explained below. The attribute levels are a result of the quantification and are shown in Table 5.1. All 

of the seven attributes have been varied in three levels in order to test for non-linear effects.  

Table 5.1: Attributes and levels used for the SP pilot survey. 

 

o Price. Price refers to the monthly subscription cost to the service. With the payment of the 

price, it is possible to obtain the modes and features included in the package. On average, one 

Finnish adult spends approximately 230 euros on monthly transportation (Tilastokeskus, 

2012a) while the count for a Helsinki region households is 565 euros (Tilastokeskus, 2012b). 

During the interviews, however, the willingness to pay for MaaS varied between 100 and 300 

euros which affected the chosen levels. 

o Pick-up speed. This attribute refers to the time it takes for the mode to become available for 

one’s use after placing a booking for a trip. During the interviews, respondents were repetitively 

mentioning the speed of 15 and 30 minutes when asked ‘how should the mode be available for 

you to use’. When the package does not include a pick-up speed, there is no promise of how 

fast the mode is ready to use.  

o Sharing with the family-feature refers to being able to share the content of the package with 

your household. This means that everyone has the possibility to benefit from the package. For 

instance, when the package includes an unlimited amount of public transport, everyone in the 

family can travel by public transport unlimitedly. As the service available on a mobile platform, 

multiple family members can be travelling with the same subscription at the same time.  

The attribute levels for modes are based on the data from travel behaviour within Helsinki Region so 

that the mid-level in attributes refers to an average amount of travel per passenger in the region.  

# Attribute

1. 105 €

1 Price 2. 210 €

3. 315 €

1. Not included in the package

2 2. 15 trips within one zone

3. Unlimited trips within one zone

1. Not included in the package

3 Car sharing 2. 4h

3. 8h

1. Not included in the package

4 2. 4h

3. 8h

1. Not included in the package

5 Taxi 2. 3 x 10 km

3. 6 x 10 km

1. Not included in the package

2. Included in the package

1. No promise of pick-up speed

7 2. 30 min

3. 15 min

Public 

Transport 

(HSL)

Bike sharing

Sharing within 

household

Pick-up speed

Levels

6
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o Public Transport. To account for the varying needs of travellers, public transport offered in the 

choice experiment included travelling within 1 zone (≈one municipality), and the respondents 

were offered an extra option to expand the travel area.  

Within Helsinki region, each inhabitant makes approximately 0.8 trips per day equalling an 

average of 16 trips per month (HSL, 2013). The interviewees thought that making the count 

dividable by 5 was preferred and, hence, the chosen count was 15.  

o Bike Sharing.  Bike sharing has been provided so that consumers can choose a number of days 

that they can use the service on. On those days, they can use the bikes an unlimited number of 

times as long as the trip length is less than 30 minutes or less. Users pay extra for time past 

those 30 minutes but so that each bike can be taken out for a maximum of 5 hours. Hence the 

chosen levels were determined in terms of time going over 30 minutes. Hence, they were given 

unlimited travel and 4/8 hours saldo for trips exceeding 30 minutes. 

o Car Sharing. Based on the interviews, interviewees stated that they would want it on average 

for 4 hours per month.  

o Taxi. As stated by interviewees, taxi in the packages is for emergency trips (=trips that cannot 

be covered by public transport or car sharing due to their hasty nature). Therefore it was 

assumed that not many trips were needed on a monthly basis. Additionally, the count was kept 

low due to the high cost of taxi trips in the region.  

 

Socio-demographic factors cannot be included in the packages yet they have a significant impact on 

consumers’ preferences and, therefore, whether one chooses any of the MaaS packages. Moreover, 

current behaviour has an impact on the willingness to adapt to MaaS. Therefore, the following 

characteristics variables were selected to be tested in the SP survey:  

o Gender 

o Age 

o Municipality of Residence 

o Current travel behaviour 

o Current mobility subscriptions 

o Disposable Household Income 

o Occupation 

o Household size 

o Number of children in the household 

 

 

This section will describe the process of creating the pilot SP survey by looking at the design (5.2.1), 

sample (5.2.2), results of the pilot survey (5.2.3), including the parameter estimates.  

 

The following three steps have to be taken in order to create a stated choice experiment (Choice 

Metrics, 2014): i) specifying a model, ii) generating the design, and ii) constructing a questionnaire. This 

section will explain these steps.  

Model specification is the first step when creating a stated choice experiment.  This includes choosing 

the alternatives for the experiment as well as the attributes that need to be included for each 

alternative (Choice Metrics, 2014). As explained in Chapter 3, three alternatives were chosen for the 

experiment: two MaaS-packages and no-choice (aka “opt-out”). As the purpose of a stated choice 

experiment is to estimate a specific model, the complete specification of the utility functions for each 

alternative needed to be stated.  

As the goal of this study was to find a general preference for attributes within packages rather than 

preference between specific packages, the alternatives were unlabelled and had the same utility 
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functions with generic attributes. At the beginning of the experiment, no interaction effects were 

included in the utility functions. Finally, nonlinear effects were tested for the modes and pick-up time. 

This was done by using dummy-coded variables which introduced extra parameters to be estimated. 

Equations 5.1. and 5.2. introduce the specified utility functions for the packages and opt-out:  

UPackage  = 𝛽𝑃𝑟𝑖𝑐𝑒 ∗ 𝑃𝑟𝑖𝑐𝑒 + 𝛽𝑃𝑇𝑇
∗ 𝑃𝑇𝑇 + 𝛽𝑃𝑇𝑈

∗ 𝑃𝑇𝑈 + 𝛽𝐵𝑖𝑘𝑒𝑆4
∗ 𝐵𝑖𝑘𝑒𝑆4 +  𝛽𝐵𝑖𝑘𝑒𝑆8

∗

𝐵𝑖𝑘𝑒𝑆8 +  𝛽𝐶𝑎𝑟𝑆4
∗ 𝐶𝑎𝑟𝑆4 + 𝛽𝐶𝑎𝑟𝑆8

∗ 𝐶𝑎𝑟𝑆8 + 𝛽𝑆ℎ𝑎𝑟𝑖𝑛𝑔 ∗ 𝑆ℎ𝑎𝑟𝑖𝑛𝑔 + 𝛽𝑃𝑖𝑐𝑘𝑈𝑝30
∗

𝑃𝑖𝑐𝑘𝑈𝑝30 + 𝛽𝑃𝑖𝑐𝑘𝑈𝑝15
∗ 𝑃𝑖𝑐𝑘𝑈𝑝15 +  𝜀𝑃𝑎𝑐𝑘𝑎𝑔𝑒   

(5.1) 

UOptOut    = 𝐴𝑆𝐶𝑂𝑝𝑡𝑂𝑢𝑡 +   𝜀𝑂𝑝𝑡𝑂𝑢𝑡  (5.2) 

where: 

UPackage = utility of alternative: package (1 and 2) 

UOptOut = utility of alternative: opt-out 

βPrice = general parameter for price 

βPT_T = generic parameter for the first component of alternative “public transport” 

βPT_U = generic parameter for the second component of alternative “public transport” 

βBikeS_4 = generic parameter for the first component of alternative “bike sharing” 

βBikeS_8 = generic parameter for the second component of alternative “bike sharing” 

βCarS_4 = generic parameter for the first component of alternative “car sharing” 

βCarS_8 = generic parameter for the second component of alternative “car sharing” 

βTaxi_3 = generic parameter for the first component of alternative “taxi” 

βTaxi_6 = generic parameter for the second component of alternative “taxi” 

βSharing = generic parameter for sharing 

βPickUp_15 = generic parameter for the first component of alternative “pick-up speed” 

βPickUp_30 = generic parameter for the second component of alternative “pick-up speed” 

ASCOptOut = alternative specific constant for opt-out 

εPackage = random error component for package 

εOptOut = random error component for opt-out 

Next, the model type was chosen. As discussed in Section 3.2.2, MNL model was chosen for the study. 

The next section will explain the next step in the process: generation of the experimental design. 

Experimental design is used to describe the hypothetical choice situations that will be presented to the 

respondents (Choice Metrics, 2014). Two types of experimental designs exist: orthogonal and efficient 

designs. While an orthogonal design minimises the correlation between attributes, an efficient design 

aims to result in data that generates parameter estimates with as small standard errors as possible 

(ibid.). The use of efficient designs is preferred as they are able to outperform orthogonal designs by 

maximising the information gathered from each choice task. Efficient design is also preferred for this 

study as it allows including constraints to the design. This way, the packages can be made more realistic: 

for instance, sharing should not be included in the cheapest package and the most expensive packages 

should always provide unlimited public transport. However, efficient designs require prior parameter 

estimates. Hence, the design efficiency relies on the accuracy of the prior parameter estimates (ibid.). 

The estimation of prior values for the purposes of efficient design is described in Appendix C.1. The 

prior estimates are presented in Table 5.2: 
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Table 5.2: Parameters and prior estimates for the pilot survey. 

# Attribute Parameter Prior estimate 

1 Price βPrice -2.5 

2 Public Transport βPT_T  2 

3  βPT_U 2.4 

4 Car Sharing βCarS_4 0.8 

5  βCarS_8 1 

6 Bike Sharing βBikeS_4 0.2 

7  βBikeS_8 0.3 

8 Taxi βTaxi_3 0.5 

9  βTaxi_6 0.6 

10 Sharing βSharing 0.2 

11 Pick-up speed βPickUp_30 0.8 

12  βPickUp_15 1 

After having the prior estimates, software package Ngene was used to create hypothetical choice tasks 

for the SP survey. Because efficient designs do not need to be orthogonal, small number of choice 

situations are required in comparison to orthogonal designs. This is preferable also from the respondent 

fatigue perspective. The number of required choice situations can be determined with Equation 5.3. 

(Choice Metrics, 2014): 

# 𝑐ℎ𝑜𝑖𝑐𝑒 𝑠𝑖𝑡𝑢𝑎𝑡𝑖𝑜𝑛𝑠 =  
#𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟𝑠

(#𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒𝑠 𝑝𝑒𝑟 𝑐ℎ𝑜𝑖𝑐𝑒 𝑡𝑎𝑠𝑘𝑠 − 1)
=

13

(3 − 1)
≈ 7 (5.3) 

When linearity is assumed for parameters, the number of parameters equals the number of attributes. 

However, that was not the case for all the attributes in this study and some attributes had two 

parameter values. Hence, the number of parameters is 13: 2 attributes have 1 parameter, 5 attributes 

have 2 parameters and opt-out has ASC as a parameter. 

Due to the unreliable prior values, it was preferable to increase the number of choice tasks for the pilot 

survey to 14. This enabled gaining more information on the respondents’ decision making process and, 

hence, better prior estimates for the final SP survey. The syntax used to generate the 14 choice 

situations together with the final choice tasks results from running the software is presented in 

Appendices C.2 and C.3, respectively. 

Each row refers to a choice task which needed to be transformed into a question understandable by 

respondents. The pilot SP survey was conducted online and it was created with Google Forms. The 

survey was created in Finnish and it had four sections. The first section provided participants with an 

introduction to MaaS. They were told how the service worked and which modes were included in it. 

The second part comprised 14 on-screen choice tasks to provide mobility packages from which the 

respondents were asked to choose.  

Section three collected information on underlying socio-demographic features as well as information 

on current travel behaviour (e.g. household size, disposable income, frequency of usage of transport 

modes). Finally, section four was used to gather opinions on the structure of the survey that could be 

used to improve the design of the final survey. Additionally, open ended questions were asked on the 

service.  
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The pilot study sample was gathered through the snowball method in which the survey was first 

distributed to a couple key persons who then distributed the survey further to people they knew 

(Goodman, 1961).  It was distributed via social media to family and friends of the author after which 

they were encouraged to pass the survey link forward to their acquaintances. It was explicitly stated 

that the survey is meant for people living within the HSL service area. People were asked to continue 

the distribution of the survey until a sufficient sample size was gained. Based on the feedback from the 

pilot survey, it was possible to form the main survey.  

 

In total, 46 respondents completed the pilot survey. Socio-demographic characteristics of the pilot 

survey respondents are presented in Table C.2 in Appendix C. The majority of respondents understood 

the concept of MaaS and some were familiar with it already. In the feedback section with regards to 

the structure of the survey, respondents indicated that the introduction was too long and that they 

would prefer a short film that explained the concept instead of text. Additionally, they stated that the 

order of presenting additional features and choice tasks should be changed so that “one can get the 

choice situations out of the way”.  

With regards to the choice tasks, majority of respondents stated that 14 choice situations was too much 

and 33% of the respondents never chose a package. The majority of these non-traders reasoned this 

by stating that the packages were too expensive. Additionally, the task of choosing between packages 

was not clear to everyone. Many perceived it difficult to choose between packages and the 

presentation of the attributes was difficult to understand. Some respondents specified that this was 

due to the table presentation of the alternatives. Especially bike sharing was perceived to have a 

confusing explanation and its provision was seen as excessive.   

MNL model was estimated by using an open source freeware BioGeme for which data and model files 

were needed. Appendix C.45 shows the BioGeme files used for the model estimation and the results of 

the model estimation are presented in Table 5.3. These parameter values were then used as priors in 

the creation of the main survey.  

Table 5.3: Parameter estimates for the pilot SP survey with an MNL model.  

# Attribute Parameter Parameter value Robust Std error Robust t-test 

1 Price βPrice -1.26 0.188 -6.85 

2 

3 

Public Transport βPT_T  
βPT_U 

0.833 

1.97 

0.361 

0.343 

2.32 

5.75 

4 Car Sharing βCarS_4 0.318 0.245 1.23 

5  βCarS_8 0.589 0.224 2.6 

6 Bike Sharing βBikeS_4 0.03 0.236 0.1 

7  βBikeS_8 0.287 0.221 1.1 

8 Taxi βTaxi_3 0.35 0.236 1.78 

9  βTaxi_6 0.711 0.228 3.27 

10 Sharing βSharing 0.527 0.22 2.48 

11 

12 

Pick-up speed βPickUp_30 

βPickUp_15 

0.381 

-0.129 

0.234 

0.218 

-0.55 

1.72 

13 Opt-out ASCOptOut 1.87 0.443 4.01 

Significant parameter estimates (at 5%) have been marked with bold. 
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Negative values have a deterring influence on the choice of a package and positive values have an 

encouraging influence on the overall utility of the package. The attributes’ influence is of expected sign 

for every attribute except car sharing which was predicted to be negative. However, the extent of the 

influence was expected for the parameters: while unlimited public transport has the largest positive 

influence on the choice of the package, the price of the package is a major deterrent. This seems logical 

for a MaaS-package.   

Although not all parameters were found to have significant values (CarS_4, bike sharing, Taxi_3 and 

pick-up speed), they are not dropped from the design of the final survey as this would mean dropping 

majority of the modes out of the packages. Moreover, although the estimates are not statistically 

significant, they provide better estimates for the weight of each attribute than making them zero. It 

may also be that the insignificance of some of the parameters can be caused by the low number of 

respondents or because the choice tasks were too complex for the participants in which case not all 

the attributes are taken into consideration when making a decision between the packages. Hence all 

the values gained from the pilot study will be used for the final survey.  

No significant interactions were found between the attributes and, therefore, interaction effects are 

not included in the design process of the final survey. 

 

As explained earlier, the final SP survey was designed based on the results of the pilot survey. This 

section will describe the changes made to the pilot survey (5.3.1) and the design of the final survey 

(5.3.2). 

 

Design of the main survey was updated with accordance to the given feedback from the pilot SP 

survey with the following main categories: 

A short introduction film was added to the beginning of the survey for those who responded to the 

survey online. This was used to replace the written explanations of MaaS. For the paper survey, the 

written introduction kept but it was made shorter. Also, the order of sections was changed so that the 

choice tasks were presented to the respondents first in order to have the most demanding part of the 

survey first. Its purpose was to ensure that respondent fatigue was minimised during the choice tasks 

and, therefore, to have as good quality data as possible.  

In order to attract more respondents to choose for packages, the package prices were reduced to 

79,158 and 237 euros. Additionally, bike sharing attributes was changed to be simpler so that the mid-

level for bike sharing was 6 monthly trips of 30 minutes (the average number of bike sharing trips 

performed by each user) and highest level was unlimited number of trips of 30 minutes or less. 

However, the priors received from the pilot survey were kept for the new bike sharing variables as no 

prior values were known.  

In order to limit respondents’ fatigue, the number of choice tasks was reduced to 10. Although it would 

be doable to collect data with 7 choice situations, 10 choice tasks provide more information on the 

preferences and was thus favoured. Moreover, the presentation of packages was made more visually 

appealing. 
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Table 5.4 shows the attributes and attribute levels which were used in the final SP experiment. More 

detail on the coding of parameters for Ngene can be found in Appendix D.1. As mentioned earlier, the 

number of choice situations was reduced to 10 and D-efficient design was used. To deal with the 

uncertainty about prior estimates, the choice tasks were created using a Bayesian efficient design. This 

efficiency type optimises the expected efficiency of the design by making use of random priors that 

have been described by random distributions (Choice Metrics, 2014). This was accounted by 

introducing also the standard deviations to Ngene. 

Moreover, with every choice task, question “Why did you not choose either of the packages?” was 

added that the respondent was required to answer in case of opting for no-choice. This question was 

included to gather preliminary information on the potential reasons why respondents did not want to 

buy any of the packages. 

The resulting design was checked for dominant packages and MNL utilities were calculated by hand. 

Table 5.5 shows the resulting 10 choice situations. The design does not have attribute level balance 

which means that not all attribute levels are shown an equal number of times to the participants. 

Therefore, the standard errors of some parameters might be higher or lower. No interaction effects 

were included in the design beforehand. This is because no interactions between different attributes 

were found during the pilot study.  
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1 3 3 3 3 2 1 2 1 1 2 2 3 1 1

2 1 1 3 3 3 1 3 3 3 2 2 2 2 2

3 2 3 3 2 2 2 3 1 2 3 1 1 1 3

4 2 3 2 3 1 2 1 2 3 2 1 2 1 1

5 2 3 2 2 3 1 3 2 3 3 1 1 2 2

6 3 3 2 1 2 2 2 1 3 2 3 2 1 2

7 3 3 2 3 3 2 2 3 3 3 2 3 1 3

8 1 2 3 1 3 1 2 3 3 1 3 3 2 3

9 1 2 2 2 2 1 3 2 3 2 1 3 2 3

10 1 3 1 2 3 1 1 1 2 3 3 3 1 1

Package 1 Package 2

Table 5.5: Experimental design of the final SP survey. 

# Name Low Middle High

1 Price 79 € 158 € 237 €

2 Public transport (HSL) Not included in the package 15 trips within one zone Unlimited trips within one zone

3 Car sharing Not included in the package 4h 8h

4 Bike sharing Not included in the package 6 trips of 30 minutes Unlimited trips of 30 minutes

5 Taxi Not included in the package 3 x 10 km 6 x 10 km

6 Sharing within household Not included in the package Included -

7 Pick-up speed No promise of the speed 30 min 15 min

Attribute Levels

Table 5.4: Attributes and attribute levels included for the final SP survey. 
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Appendix E shows the full final survey presented to respondents. The approximated time to complete 

the survey was 15 minutes. The survey consisted of five parts: i) introduction to MaaS, iia) 10 choice 

tasks between packages (example choice situation in Figure 5.1) and no-choice, iib) corresponding 

questions in the case of opt-out, iii) 3 questions with regards to interest on additional features, iv) 

questions on socio-demographic characteristics, and v) questions on current travel behaviour. 

Additionally, a raffle was organised in order to attract a larger number of respondents: the respondents 

had a chance of winning one of three travel gifts cards for HSL when fully completing the survey.  

 

This chapter has explained the design of the D-efficient pilot and final surveys. Seven attributes were 

selected for the designs of the discrete choice surveys based on interviews, literature, current supply 

in the study area, and the attributes’ importance in terms of daily mobility. Because linearity could not 

be assumed for all the attributes, the attributes were divided into total of 13 parameters that were 

used to design the choice tasks. Another set of interviews were conducted in order to generate priors 

for the pilot study.  

The results of the pilot survey show that 7 out of 13 parameters were significant: price, public transport 

(both trips and unlimited), car sharing (highest amount), having a package, the sharing function and taxi 

(the highest amount). These make sense as public transport is in the heart of the service and the more 

of each mode has been added, the more people value them.  

The pilot study’s parameter estimates were used as priors for the final survey design. It is expected that 

the final survey will provide more reliable estimates to each parameter and, therefore, can give better 

insight to the influence of each attribute as the number of respondents will be higher. Chapter 6 will 

discuss the results of the final survey.  

 

Figure 5.1: Example choice task from the final SP survey. 



42 

  



 

43 

 
In this chapter, analysis of the data from the final survey will be discussed together with the estimation 

of a MNL model. This information will be used to answer the following sub-research questions: “How, 

and to what extent, do personal characteristics have an influence on preferences towards MaaS 

subscription packages?” and “What are the most significant reasons for travellers to want to use / not 

want to use MaaS packages?” The chapter begins with a descriptive analysis of the results (6.1) which 

is followed by a discussion of the participants’ attitudes towards the service (6.2). Lastly, section 6.3 will 

describe the choice model estimation and validation process. 

 

 

The final SP survey gained 263 respondents. However, 11 of the respondents did not complete all the 

choice tasks and, therefore, their responses were disregarded. Hence, the responses of 252 individuals 

will be used for analysis. SPSS software was used to conduct a statistical analysis of the characteristics 

of respondents. A differentiation is made between the socio-demographic characteristics (6.1.1) and 

the answers on the mobility–related characteristics (6.1.2). Lastly, the section will discuss the 

correlations between characteristics (6.1.3). 

 

Various questions were asked on the socio-demographics of the respondents and they will be explained 

below. Figure 6.1. shows the respondents’ home municipalities. It can be seen that all respondents 

were residents of the study area as intended. Additionally, majority of the respondents are from 

Helsinki which makes sense as it is the biggest municipality in the region in terms of population. Though 

the proportions of the municipalities are rather representative, the number of respondents from small 

municipalities (Kerava, Kirkkonummi, Sipoo) is so small that no sound conclusions can be drawn for the 

residents’ attitudes from these municipalities. 

57.4%

19.4%
14.8%

1.1%

2.3%

3.4%

0.8%

Helsinki

Espoo

Vantaa

Kauniainen

Kerava

Kirkkonummi

Sipoo

Figure 6.1: Distribution of the final survey respondents' home municipalities (N=252). 
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Although all age groups are represented in the sample, the over 65’s have been overrepresented as can 

be seen in Figure 6.2. The high count of elderly people causes the sample’s average age to be 

considerably higher than the general population of the study area: 49 and 41 years respectively. In 

addition, the sample was unrepresentative in terms of gender as males were unrepresented. Whilst the 

survey gained 42% male and 58% female respondents, in reality, the study areas population comprises 

of 49% male and 51% female. 

Figure 6.3 shows the disposable household income and occupations of the respondents. Average 

household income of the sample is 34,000 € while in reality, the mean disposable income for 

households in the capital region in 2013 was 44,000 € (OSF, 2014). Although the study area was larger 

than the capital region, majority of the respondents were from those municipalities which makes the 

sample to have considerably lower income than the general population. This can be explained by the 

large number of elderly and student respondents who generally have lower incomes. However, the 

stated income might be faulty as the participants were asked to state the whole household’s disposable 

income which they may not have known accurately. Lastly, the average household size of the sample is 

slightly smaller than the one of the actual study region at 1.88 while the mean is 1.96 (OSF, 2016).  

Therefore, the sample is not representative of the inhabitants of the study area in terms of gender, age 

and disposable household income. The general population has lower average age (OSF, 2017) and the 

average annual disposable household income is higher on average. However, the sample is 

representative in terms of municipality sizes, household sizes.  

Although the sample does not represent the general population on average, each age, municipality and 

income group has been presented within the sample. Therefore, the results are not automatically 

generalizable to the population but they do provide a decent picture of the Finnish capital area’s 

attitudes towards MaaS. 
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Figure 6.2: Age and gender distribution of the 252 survey respondents (42% male, 58% female). 
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In this section, mobility characteristics will be explored from three perspectives: i) the ownership of 

existing subscriptions, ii) current travel behaviour, and iii) interest in add-ons for the packages.  

Figure 6.4 shows some MaaS-related items and subscriptions, including travel subscriptions, driving 

licences and smart phones.  

Majority of the respondents own a licence for the operation of a motorised vehicle with 7% owning a 

moped licence and 78% owning a driving licence. However, none of the respondents in age group 15-

17 owned a licence of any kind. Although the sample of the youth was too small to draw concrete 

conclusions, this may be an indication of the generational shift in terms of acquiring a driving licence.  

Moreover, HSL travel cards were popular amongst the participants with only 12% of the respondents 

owning neither the season nor value travel cards while 15% of the respondents owned both. In terms 

of having only one subscription, it is more common to own a travel card with Value than a Seasonal 

ticket. Besides, every other respondent owned a HSL Value ticket but no Season pass while the opposite 

count was 23 per cent. Meanwhile, other travel subscriptions did not appear popular with a total of 3 

per cent of the participants owning a bike sharing, car sharing or VR season ticket. 

Following this, a smart phone might be argued to be the most important item in terms of MaaS taken 

into consideration that the whole platform is designed to be used on a mobile phone. Nevertheless, 

85% of the respondents owned a smart phone which is a good indicator of the people having using the 

service.  
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Figure 6.3: Frequencies of annual disposable household income and occupation of respondents. (N=252). 
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Figure 6.4: Frequency of subscriptions amongst the respondents (N=252). 

Figure 6.5 shows the respondents’ stated travel behaviour currently. Approximately ⅔ of the 

respondents used public transport at least once a week. This goes hand-in-hand with the findings above 

with regards to the majority of people owning at least one type of a subscription to HSL services. 

Additionally, respondents were regularly driving a car or travelling as a passenger at 52 and 35 percent, 

respectively. 

The usage of bicycle shows interesting yet expected results for MaaS. During summer, every fifth person 

travels by bike on a daily basis and every other at least once a week. During winter months, however, 

the counts fall to 4 and 9 percent during winter months. This is expected with heavy snow fall and icy 

roads during the winter months. However, this may have an implication on the demand for bicycle 

sharing within MaaS packages making it desirable only in summer. On the other, this has already been 

taken into consideration by HSL that provides the city bikes only between May and October each year.  

Furthermore, respondents’ usage of public transport and rental cars support the decision of omitting 

these modes from the packages presented in the survey. While 65% used long distance transport rarely 

(16% never), the numbers were 22 and 77 percent for rental car.   

 

Figure 6.5: Travel behaviour of the respondents (N=252). 
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The number of attributes had to be limited for the choice tasks in order to reduce respondent fatigue. 

Therefore, the modes mentioned in the packages were modes that can be used to meet people’s daily 

mobility needs. Subsequently, respondents were confronted with questions on possible extensions to 

the mobility packages. The questions on additional modes and their responses are shown in Figure 6.6.  

Generally, people were interested in the add-ons. The most popular one was for public transport. It 

needs to be noted that the question with regards to public transport was the only one of the three 

questions where respondents were given a cost for the add-on. Therefore, the negative responses to 

this question can be interpreted in more than one way: either the respondents are not interested in 

travelling within more than one zone or they are not willing to pay for the extension the amount set in 

the survey.  

What is more, train was the most important factor in purchasing long distance travel. From the 

extension options, 9% of the respondents wanted the combination for train and bus, 8% were 

interested in purchasing only train travel and merely 4% wanted to purchase only bus trips in addition 

to their mobility package.  

Rental cars were the least wanted extension out of the three with 20% stating that they were interested 

in purchasing the add-on. This behaviour can have multiple explanations: either people can cover their 

long trips with other modes or they do not have interest in renting a car for longer trips.  

 

 

This paragraph will discuss the correlations that were found in the survey and it is divided into 

correlations between characteristics, and correlations between characteristics and interest in MaaS 

packages. The used correlation measured is the bivariate Pearson correlation.  

21) Are you interested in 

purchasing an extension to the 

package for the HSL coverage 

area? 

 

No
Yes
Missing

No
Train
Bus
Train and bus
Missing

No
Region
Region 2
Region 3
Missing

23) Are you interested in 

purchasing an extension to the 

package for rental car? 

 

22) Are you interested in 
purchasing an extension to the 

package for long distance 

transport? 

 
Figure 6.6: Responses to questions 21, 22 and 23 on mobility package add-ons (N=252). 
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Firstly, Table 6.1 shows the most important correlations between socio-demographic characteristics 

and mobility subscriptions of the respondent. Characteristics that did not have any significant 

correlations with any of the variables, were omitted from the table. Significant correlations have been 

marked bold in two different levels, namely 1 and 5 per cent. Consequently, it can be observed that 

some significant correlations can be found between characteristics. The most significant correlations 

(at 1%) have been explained below and Appendix D.3 will provide their cross-tables.  

As Table D.2 shows, gender has a significant correlation with people’s travel subscriptions. While 46% 

percent of the female respondents hold a HSL Season ticket, only 27% of the males have one. On the 

other hand, both gender and the choice of a HSL Travel card are correlated with the ownership of a 

driving licence. Those respondents with a driving licence have mainly purchased a value ticket while 

those with no driving licence have mainly chosen for a season ticket. This is logical considering that 

without a driving licence, one cannot drive and, therefore, need to rely on other modes of 

transportation.  

Moreover, family’s disposable income is correlated with the purchase of a seasonal ticket (Table D.3). 

55% percent of the participants with a HSL Season Pass earned less than 40,000€ which is less than the 

study area’s average. Nonetheless, this can partly be explained by the fact that 21 percent of the Season 

pass owners are either 15-24 –year-olds or above 65. Generally, these age groups have lower income. 

Additionally, 91% of the respondents from age groups 15-24 and 65-70 were from households of 

maximum 2 people while 45% of 18-24 and over 65-year-old respondents were living alone.  

As discussed earlier, smart phone is one of the most crucial aspects of MaaS. The service has a mobile 

platform and therefore requires the ownership of one. However, the ownership of a smart phone is 

correlated with age (Table D.4). While 98% of the respondents younger than 44 owned a smart phone, 

the count was 77% for the older respondents while only 29% of the over 65-year-olds owning a smart 

phone. This can have an implication on the attractiveness of the service to the older generation.  

Strangely, the results show a substantial correlation between the respondent’s home municipality and 

the size of the household they live in. Although it is accurate that Helsinki has the highest portion of 

single person households within the study area, the rest of the municipalities have somewhat a crooked 

distribution of households. This might be explained by the small sample size from other municipalities 

than Helsinki.  

Respondents were also asked to answer 10 multiple choice questions on preferred MaaS monthly 

subscription packages. Chapter 5 explains how the packages were created and provides the full list of 

choice tasks presented to the participants. Moreover, results of the choice tasks will be examined in 

more detail in Section 6.3. For now, Table 6.1 presents the correlations between the socio-demographic 

and mobility-related characteristics of the respondents in relation to trading behaviour.  

For the purposes of this study, trading behaviour relates to people’s attitudes towards MaaS packages. 

Respondent has been identified as a package optimist if they chose a mobility package at least during 

the SP experiment. Contrariwise, a participant has been labelled a package-pessimist in case they 

always opted for the no-choice alternative. As can be seen in Table 6.2, significant correlations exist 

between characteristics of the participants and their trading behaviour. Such significant correlations 

have been marked bold in the table.  
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From respondent characteristics, interest in MaaS packages is significantly correlated with age, HSL 

season ticket ownership and income. As shown in Table 6.1, season ticket ownership is correlated with 

age and income and, therefore, they can be seen as an explanatory variable of the public transport use. 

Hence, this section will only look into age and disposable income from now on. 

The older the respondent is, the less likely they are to be a package-pessimist and instead choose to 

use their current mode (Table D.5). However, there is a dip in choice for the packages amongst the age 

group 15-17. This may be explained by the lack of funds for purchasing a package rather than a lack of 

interest towards the service. Although package optimists exist in all income groups, interest towards 

MaaS-packages decreases when the household’s disposable income increases (Table D.6). While 69% 

of respondents with disposable income of less than 10,000€ were interested in using the service, the 

same count for household income of more than 100,000€ was 44%. Moreover, age and income do not 

correlate together significantly. Therefore, the young people’s interest in MaaS-packages cannot 

merely be explained through their low income rates but with genuine interest in the service.    

Although Sochor et al. (2015a) state that MaaS is meant for consumers who live within a sufficient 

proximity to the infrastructure of various transport modes, no significant correlation was found 

between respondents’ municipality of residence and their interest towards the packages. This could 

suggest that although accessibility varies throughout the study area, the level of service is enough to 

cover the needs of travellers. However, more plausible reason for not finding a significant correlation 

is the small number of respondents from the municipalities furthest away from Helsinki.  

Significant correlations are marked bold.  
*Correlation is significant at the 5% level (2-tailed).  
**Correlation is significant at the 1% level (2-tailed). 

Gender Age

Munic

ipal ity

Occup

ation

House

hold

Incom

e

Smart 

phone

Moped 

l icence

Driv ing 

l icence

HSL 

season

HSL 

value

Pearson Correlation 1 0.024 0.051 0.059 0.052 -0.037 -0.109 -0.111 -.127 * .193** -0.112

Sig. (2-tailed) 0.703 0.424 0.349 0.414 0.565 0.086 0.080 0.044 0.002 0.076

Pearson Correlation 0.024 1 0.038 -0.093 0.034 0.081 -.277 ** -.196 ** 0.025 -.270 ** -0.055

0.703 0.547 0.142 0.591 0.203 0.000 0.002 0.691 0.000 0.384

Pearson Correlation 0.051 0.038 1 0.026 1.00 ** 0.018 -.152* -0.015 0.032 0.075 -0.087

0.424 0.547 0.683 0.000 0.782 0.016 0.815 0.608 0.234 0.166

Pearson Correlation 0.059 -0.093 0.026 1 0.032 .238 ** 0.039 0.038 .159 * 0.032 0.013

0.349 0.142 0.683 0.615 0.000 0.537 0.550 0.011 0.612 0.839

Pearson Correlation 0.052 0.034 1.00 ** 0.032 1 0.021 -.147 * -0.016 0.035 0.079 -0.084

0.414 0.591 0.000 0.615 0.742 0.019 0.804 0.577 0.212 0.182

Pearson Correlation -0.037 0.081 0.018 .238 ** 0.021 1 .141 * -0.014 .129 * -.164 ** 0.038

0.565 0.203 0.782 0.000 0.742 0.027 0.831 0.042 0.009 0.551

Pearson Correlation -0.109 -.277 ** -.152 * 0.039 -.147 * .141 * 1 0.069 .266 ** -0.031 .157 *

0.086 0.000 0.016 0.537 0.019 0.027 0.274 0.000 0.621 0.013

Pearson Correlation -0.111 -.196 ** -0.015 0.038 -0.016 -0.014 0.069 1 .140 * 0.015 0.064

0.080 0.002 0.815 0.550 0.804 0.831 0.274 0.026 0.815 0.310

Pearson Correlation -.127 * 0.025 0.032 .159 * 0.035 .129 * .266 ** .140 * 1 -.223 ** .287 **

0.044 0.691 0.608 0.011 0.577 0.042 0.000 0.026 0.000 0.000

Pearson Correlation .193 ** -.270 ** 0.075 0.032 0.079 -.164 ** -0.031 0.015 -.223 ** 1 -.430 **

0.002 0.000 0.234 0.612 0.212 0.009 0.621 0.815 0.000 0.000

Pearson Correlation -0.112 -0.055 -0.087 0.013 -0.084 0.038 .157 * 0.064 .287 ** -.430 ** 1

0.076 0.384 0.166 0.839 0.182 0.551 0.013 0.310 0.000 0.000

HSL 

value

Househ

old size

Income

Smart 

phone

Moped 

l icence

Driv ing 

l icence

HSL 

season

Gender

Age

Munic ip

al ity

Occupa

tion

Table 6.1: Correlations of the socio-demographic- and mobility-related characteristics of the respondents. 



 

50 

Respondents’ interest towards the packages has been visualised in Figure 6.7 which shows that the 

majority of Helsinki residents were interested in the packages while the demand decreases when 

moving outwards from the capital. Although Espoo and Vantaa show lower levels of interest for the 

packages, still every third person in those cities expressed interest towards the service. As was seen in 

Chapter 4, these cities have relatively high service levels together with Helsinki.  

Add-ons 

Not surprisingly, trading behaviour is heavily correlated with interest in the add-ons. This is only logical 

seeing that respondents who did not choose for a package, are not likely to choose for an add-on either.  

In addition, those interested in the long distance add-on were also interested in the additional rental 

car with 39% choosing for both options. This is an interesting finding as people are interested in various 

modes to get out of the region. This has the potential in being a solution for whole trip chains in terms 

of, for example, summer trips out of the capital region. 

Similarly, the correlation between a participant’s home municipalities and additional travel zones is a 

logical one. While 81 percent of respondents in Helsinki chose for travel only within one municipality, 

the number of additional travel zones grows the further away from Helsinki the respondent lives. In 

Vantaa, for instance, only 45 percent of the respondents chose for internal travel. This is reasonable 

taking into consideration that Helsinki is the centre of the region and has the highest concentration of 

employment opportunities and therefore having the pull for people to possess tickets that they can use 

to travel to the city.  

It is also rational that those respondents who travel by long distance trains or busses on a frequent 

basis are likely to purchase the complementing add-on to their package. Nearly ⅔ of respondents who 

travel by long distance transport on a weekly basis were interested in purchasing the comparable 

addition while only 19 per cent of those who rarely travel by long distance transport would choose for 

the add-on.   

  

Figure 6.7: Demand for packages within each municipality. 
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This section will explain the findings from the qualitative data gained from the respondents’ via 

voluntary emails. In total 26 participants gave feedback through email. This section is divided into 

respondents’ general feedback with regards to the packages (6.2.1) and their main deterrents towards 

adopting the service (6.2.2).  

 

While some respondents found mobility packages an excellent idea, they still perceived them to be 

expensive. Interestingly, a respondent (also a regular car driver) stated it, it is not enough for the 

packages to be the same price as the use of a private car in order to attract them to change: they 

wanted a service that was considerably cheaper in order to make up for the lack of convenience which 

supports the argument by Li and Voege (2017). However, for those respondents who used public 

transport frequently, the packages seemed to be a more convenient alternative:  

“Some of the packages were too expensive but I liked the idea of them! I have never 

heard of car sharing but it seems also like an interesting concept: I could definitely see 

myself using it rather than buying a car.”     

– Female, 25-34 years 

While some of the package optimists were not concerned about the price, their concerns were related 

to the type of cars that were included in the car sharing services. If vans and minivans were included in 

the service, they would gladly buy the package.  

Furthermore, an overlapping theme between package pessimists and optimists was the fixed nature of 

the packages. Package optimists stated that they would have wanted to propose their own ideal fixed 

Significant correlations are marked bold.  
*Correlation is significant at the 5% level (2-tailed).  
**Correlation is significant at the 1% level (2-tailed). 

Gender Age

Munic ip

al ity

Disposa

ble 

Income

Smart 

phone

Moped 

l icense

Driv ing 

l icense

HSL 

season HSL value

Interest in  

MaaS 

packages

Extended 

zones

Additional 

long 

distance 

transport

Additional 

rental  car

Pearson 

Correlation

1 0.024 0.051 -0.037 -0.109 -0.111 -.127 * .193 ** -0.112 -0.095 -0.108 -0.010 -.223**

Sig. (2-

tailed)

0.703 0.424 0.565 0.086 0.080 0.044 0.002 0.076 0.136 0.091 0.879 0.000

0.024 1 0.038 0.081 -.277 ** -.196 ** 0.025 -.270 ** -0.055 -.241** -0.100 -0.066 -0.106

0.703 0.547 0.203 0.000 0.002 0.691 0.000 0.384 0.000 0.115 0.305 0.094

0.051 0.038 1 0.018 -.152 * -0.015 0.032 0.075 -0.087 -0.066 .232** -0.045 -0.034

0.424 0.547 0.782 0.016 0.815 0.608 0.234 0.166 0.296 0.000 0.481 0.591

-0.037 0.081 0.018 1 .141 * -0.014 .129 * -.164 ** 0.038 -.159 * 0.021 -.158 * -0.013

0.565 0.203 0.782 0.027 0.831 0.042 0.009 0.551 0.012 0.747 0.014 0.844

-0.109 -.277 ** -.152* .141 * 1 0.069 .266 ** -0.031 .157 * 0.057 -0.014 0.015 0.069

0.086 0.000 0.016 0.027 0.274 0.000 0.621 0.013 0.372 0.829 0.813 0.279

-0.111 -.196 ** -0.015 -0.014 0.069 1 .140 * 0.015 0.064 0.022 .183** 0.101 0.027

0.080 0.002 0.815 0.831 0.274 0.026 0.815 0.310 0.725 0.004 0.115 0.674

-.127 * 0.025 0.032 .129 * .266 ** .140 * 1 -.223 ** .287 ** 0.026 -0.019 0.051 .157 *

0.044 0.691 0.608 0.042 0.000 0.026 0.000 0.000 0.678 0.766 0.423 0.013

.193** -.270 ** 0.075 -.164 ** -0.031 0.015 -.223 ** 1 -.430 ** .239** -0.036 0.080 0.004

0.002 0.000 0.234 0.009 0.621 0.815 0.000 0.000 0.000 0.568 0.212 0.952

-0.112 -0.055 -0.087 0.038 .157 * 0.064 .287 ** -.430 ** 1 0.049 0.018 0.031 .191**

0.076 0.384 0.166 0.551 0.013 0.310 0.000 0.000 0.437 0.774 0.629 0.002

-0.095 -.241 ** -0.066 -.159 * 0.057 0.022 0.026 .239 ** 0.049 1 .199** .205** .248**

0.136 0.000 0.296 0.012 0.372 0.725 0.678 0.000 0.437 0.002 0.001 0.000

-0.108 -0.100 .232 ** 0.021 -0.014 .183 ** -0.019 -0.036 0.018 .199 ** 1 .128 * 0.027

0.091 0.115 0.000 0.747 0.829 0.004 0.766 0.568 0.774 0.0015378 0.045 0.668

-0.010 -0.066 -0.045 -.158 * 0.015 0.101 0.051 0.080 0.031 .205 ** .128 * 1 .245**

0.879 0.305 0.481 0.014 0.813 0.115 0.423 0.212 0.629 0.001238 0.045 0.000

-.223 ** -0.106 -0.034 -0.013 0.069 0.027 .157 * 0.004 .191 ** .248 ** 0.027 .245 ** 1

0.000 0.094 0.591 0.844 0.279 0.674 0.013 0.952 0.002 0.000 0.668 0.000

Pearson 

Correlation

Pearson 

Correlation

Pearson 

Correlation

Pearson 

Correlation

Pearson 

Correlation

Pearson 

Correlation

Pearson 

Correlation

Pearson 

Correlation

Pearson 

Correlation

Pearson 

Correlation

Gender

Age

Munic ipal ity

Pearson 

Correlation

Pearson 

Correlation

HSL season

HSL value

Disposable Income

Smart phone

Moped l icense

Driv ing l icense

Interest in  MaaS 

packages

Extended zones

Additional long 

distance transport

Additional rental  

car

Table 6.2: Correlations of the socio-demographic- and mobility-related characteristics, and trading behaviour of the 
respondents. 
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package. This shows that they are in the use of various modes but indeed want flexibility and 

collaborative customisation as stated by Kamargianni et al. (2015). On the other hand, package 

pessimists saw fixed packages merely as an impediment: they did not want to pay for modes that they 

were not going to use.  

This suggests that people are not interested in purchasing MaaS to try out new modes but to make 

their travel cheaper overall. Therefore, it is logical that frequent users of public transport were the most 

optimistic about MaaS packages: they have already found a way to navigate through the city without a 

car as also stated by Li and Voege (2017). Hence, it is possible that the importance of taxi trips and car 

sharing included in the packages would be different for those who were not as accustomed to travelling 

by public transport.  Indeed, some respondents stated that the amount of car sharing and taxi was too 

low to cover monthly needs and wished to see more of them in the packages:  

 “The idea is good but the number of taxi trip is as good as nothing! Visiting a couple 

stores or friends can easily make the total journey 50 kilometres even within the capital 

region.”     

– Female, Helsinki 

 

It comes as no surprise that the most popular reasons for package pessimism were those provided for 

the respondents (i. “The packages do not fit my needs” and ii. “The packages are too expensive”) as 

well as the combination of these two.  

Although many of the elderly respondents were labelled as package pessimists, there is potential for 

them to be drawn into the service through adjustments in pricing. This could, for instance, be done by 

altering package prices based on travel times which has potential to increase demand substantially: 

Cervero (1990) found the introduction of off-peak discount to increase travel demand by 10%. This is 

further supported by Paulley et al. (2006) who state that personal business and leisure trips, common 

for the elderly, tend to have greater flexibility in terms of travel time. However off-peak discounts can 

be seen to benefit all those whose schedules are not tied to the regular ‘office hours’: 

“Many of us pensioners are still working part time and even more of us are involved in 

voluntary work which requires moving between different locations during the day. 

However, the packages seemed surprisingly expensive. For example, it would be good 

if travelling outside of peak hours was made cheaper.”     

– Female, 65-70 years 

Moreover, some of the participants did not see any reason for buying the service. While some cycled 

everywhere, others perceived the combination of a car and a HSL-travel card to be enough for them. 

However, those who chose none of the packages because of access to a company car are still potential 

customers. This can be achieved in a couple ways: for instance, companies refunding their employees’ 

MaaS-travel instead of company cars or government providing a tax benefit for the use of MaaS. 

Nevertheless, there are people who would never be interested in the service as shown by the Transport 

Systems Catapult study (2015). Although some of the pessimists have a true need for a car (for instance 

working in service jobs in which long distances are travelled), for others it was the case of status quo 

bias as stated by Pankratz et al. (2017). These so-called “Car lovers” are generally from higher income 

groups and have generally a negative attitude towards public transport: 
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“I would never choose any of the packages. I would not travel by bus even if it was free! 

I do not want to use car sharing as I believe a car is a personal thing and I want it to 

be my own. Bike sharing? I see no reason to cycle.” 

– Male, 35-44 years 

While the cost of a package is a rather clear reason for disregarding a package, the reasons behind 

package being unsuitable are manifold. For instance, for optimists, unsuitability meant a lack of a 

specific package attribute, or an excess thereof. While the provision of public transport and a time 

promise were important to the potential customers, they were not interested in taxi trips. One of the 

respondents explained the lack of interest in taxi trips as follows: 

“Although it is nice to have available taxi trips, they are useless if they raise the price 

of the packages considerably. Most of the time, you can replace the taxi with public 

transport anyway.”  

– Female, 35-44 years 

This shows that those who are used to travelling by public transport might perceive MaaS as a price-

worthy alternative to owning a car as showed by Holmberg et al. (2016). Being accustomed to using 

public transport, however, seems to make travellers also more aware of the cost of the alternative 

modes as stated by Li and Voege (2017) and, hence, they seem to be more aware of what the price of 

MaaS packages consists of.  

 

Section 6.1.3 has shown that socio-demographics and travel subscriptions have an influence on the 

interest of the ten choice tasks on MaaS packages. However, they cannot explain the participants’ 

choices between packages. Hence, this section will focus on elaborating on the choice tasks.  The 

section is divided into discussions of the choice task results (6.3.1), MNL model estimation (6.3.2), 

linearity of attributes (6.3.3), and model validation (6.3.4).  

 

In each choice tasks, the respondent had to make a choice based on pictures of packages, each of a 

potential mobility subscription package (see Chapter 5). The answers of these decisions were analysed 

with BioGeme-software. The goal of the performed analysis was to find the level of influence for each 

attribute in the decision making process. In the case of MaaS-packages, the model aims to explain as 

accurately as possible the factors based on which respondents choose a package. As shows in the 

previous section, certain socio-demographic characteristics (e.g. age) affect the response pattern to the 

choice tasks. Hence, some of these were also included in the choice model as interaction effects.  

Table 6.3 shows the answer distribution of all 252 respondents. The response frequencies show a high 

popularity of opting out amongst the respondents. Although MaaS is not a new technology, it is a new 

kind of service and therefore, such rates can be expected. Additionally, the fact that not everyone wants 

a set package is a factor to be taken into consideration together with the limitations of the study.  

It can be seen that the percentage of opting out reduces as the respondents go through the survey. 

This can have two possible explanations: either the packages became more appealing along the survey 

or respondents started to get exhausted from thinking of reasons why they are not interested in the 

packages and therefore opting to choose a package. The first explanation seems plausible as choice 

sets 6 and 10 hold the highest shares for individual packages. In these packages, the mostly chosen 
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packages were such that they had the lowest price yet they offered the most for the respondent. 

Choosing such a package goes hand in hand with the hypothesis that people want unlimited travel for 

as cheap as possible. Therefore, the survey results seem valid.  

Table 6.3: Distribution of all respondents’ answers on the 10 choice tasks (N=252). Darker green refers to higher portion of 
respondents. 

 All (N=252) 

Choice task Package 1 Package 2 Neither 

1 5% 5% 90% 

2 8% 7% 85% 

3 15% 13% 72% 

4 11% 8% 81% 

5 11% 10% 79% 

6 3% 30% 67% 

7 8% 4% 88% 

8 16% 7% 77% 

9 12% 15% 73% 

10 27% 8% 65% 

The least sought-after packages were those that cost 237 euros. Moreover, the most expensive 

packages always lost to the cheaper alternative. This can be seen as people perceiving the packages of 

237 euros to not offer enough content with regards to their price. However, when the choice questions 

paired packages of 79 and 158 euros, the more expensive package was always chosen. This shows that 

respondents were in general willing to trade with regard to price.  

Figure 6.8 presents the packages presented in choice task 10 which is the most popular pairing in terms 

of respondents choosing for one of the packages. Package 1 (left photo) shows unlimited public 

transport within one zone, 6 bike sharing and 6 taxi trips.  On the right side, Package 2 offers 15 public 

transport trips, 8 hours of car sharing, unlimited bike sharing and 6 taxi trips. Both of the packages are 

meant for personal use and do not offer a time promise for car and bike sharing, and taxi).  

Firstly, the popularity of choosing either one of the packages can be explained by the low price in 
relation to the rather substantial offerings of the packages. Even so, what is interesting is the high 
popularity of Package 1 although package 2 can be considered to offer more with an additional mode 
(car sharing). However, this can also be interpreted in the way that unlimited public transport has been 
valued considerably more than car sharing. The choice model estimations will quantify this claim.  
 

 

Table 6.4 shows the results of the two estimated MNL models: model 1 is with main effects only and 

model 2 represents the best fit model with included interaction effects. Both of the models have a high 

Figure 6.8: Choice task 10. 
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explanatory power with an adjusted rho-square statistics of 40.9% and 42.2%. Moreover, both models 

are overall significant at 0.1%. However, when comparing the models, including interaction effects in 

the model improves the goodness-of-fit of the choice model. Hence, from now, on the discussion will 

focus on the second model. 

Table 6.4:  Final SP experiment MNL model estimation results. 

As expected, the cost parameter is found to be negative and its standard error is small. Small standard 

error tells that the estimate for the mean parameter value is certain. In order to draw conclusions with 

regards to heterogeneity amongst respondents, Mixed Logit analysis is needed. The estimated 

parameter value for price is rather small due to the actual price of the package being used in the 

estimation process to allow for WTP-estimations. However, this suggests that higher prices lead to 

considerably lower utilities for the respondents.  

Similarly to the findings by Mayas and Kamargianni (2017), public transport was found to have highly 

positive values. Not only can this be linked to the high public transport usage by the respondents but 

also to further support the claim by Koglin (2017) that public transport is the backbone in mobility 

packages.  

Furthermore, car sharing was the only attribute for which the sign of the attributes changed between 

the pilot and final surveys. While it received a positive estimate (0.319-0.589) from the pilot SP, during 

the final SP experiment, it was found to have a negative value which could be expected based on Mayas 

and Kamargianni (2017). Moreover, the standard error is fairly high in comparison to the parameter 

value indicating large heterogeneity within the sample.  As the average age from pilot to final SP survey 

grows by 13 years (from 36 to 49 years), it might be possible that the attitude towards car sharing is 

dependent on the respondent’s age.  

    Model 1: MNL without interactions Model 2: MNL with interactions 

Attribute Parameter Value 
Robust 
Std err 

Robust 
 t-test Value 

Robust 
 Std err 

Robust 
 t-test 

Price βPrice -0.0138 0.00121 -11.35 -0.014 0.00122 -11.46 

Public  βPT_T 0.766 0.221 3.47 0.791 0.224 3.53 
 Transport βPT_U 1.6 0.236 6.76 1.64 0.24 6.81 

Car Sharing βCarS_4 -0.305 0.176 -1.74 -0.304 0.177 -1.72 
  βCarS_8 -0.356 0.198 -1.8 -0.349 0.199 -1.75 

Bike  βBikeS_4 0.0199 0.146 0.14 0.0168 0.147 0.11 

 Sharing βBikeS_8 0.0916 0.123 0.74 0.0931 0.124 0.75 

Taxi βTaxi_3 0.152 0.177 0.86 0.162 0.178 0.91 
  βTaxi_6 0.213 0.162 1.32 0.224 0.163 1.38 

Sharing βSharing 0.315 0.145 2.18 -0.353 0.202 -1.75 

Pick-up  βPickUp_30 0.391 0.14 2.8 0.392 0.141 2.78 
 speed βPickUp_15 0.424 0.159 2.66 0.419 0.16 2.61 

Opt-out ASCOptOut 1.63 0.328 4.97 0.445 0.36 1.23 

Interaction  iage       0.186 0.0293 6.33 
effects iincome       0.0476 0.0185 2.57 
  isharing       0.998 0.184 5.44 

  Number of observations 2520 2520 
  Final Log-Likelihood -1623.258 -1584.37 
  Rho-square 0.414 0.428 
  Adjusted rho-square 0.409 0.422 

Values marked with blue and bold were found to be statistically significant. 
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As Mayas and Kamargianni found (ibid.), the coefficient for car sharing is negative when it has been 

fixed to the package while making it flexible, car sharing receives a positive value.  This is logical seeing 

that some of the respondents had a very negative opinion towards the individual service while others 

were interested in testing it out.  

Also the results for estimations on bike sharing and taxi trips were found to be similar to the findings of 

Mayas and Kamargianni (2017). Although it has small values, bike sharing is perceived to be a positive 

addition. While both of the estimates are small, an unlimited number of bike sharing trips has a 

significantly higher value. This can be explained by the fact that those who cycle, do it regularly and, 

therefore, only some bike trips do not make much of a difference for the respondents. This is supported 

by Mayas and Kamargianni (ibid.) who found that fixed bike sharing counts have a negative value while 

flexibility has a considerably positive count. 

Promise of a pick-up speed received a significant parameter estimate. Interestingly, though, the option 

of 30 minutes received a larger value than 15 minutes. This suggests that having a promise of some sort 

is the most important factor to the respondents instead of the speed. On the other hand, this may be 

related to the fact that 15 minutes is not active waiting while in 30 minutes, people can still do things 

while waiting for their mode. Moreover, this may be caused by respondents knowing that public 

transport is frequent enough to arrive within 15 minutes and, therefore, they related pick-up speeds to 

be relatable to the other modes. As travellers tend to think about trips with other modes further ahead 

than 15 minutes, the pick up speed was not perceived as vital. 

Lastly, the results with regards to sharing are not surprising. In the first model, possibility to transform 

the plan to cover the whole household was found to have a significant value. However, when adding 

an interaction effect to the model between household size and the sharing function, the generic sharing 

parameter becomes negative and the interaction considerably significant. This shows that sharing is 

significantly important to those whose households consisted of more than 1 person while those from 

single-person households have no interest in purchasing such a package: this is rational as they have 

no need for such a plan. 

 

When looking into the parameter estimates for each attribute, it can be concluded that none of the 

parameters are linear. This make sense as the two levels were not always equidistance from each other. 

Therefore, it is difficult to draw conclusions on the generic parameter values. The changes in utilities 

between different attribute levels are shown in Table 6.5. The lowest level of each attribute (“not 

included/no promise”) is assumed to have the value of zero.  

For car sharing and taxi, it is possible to evaluate part-worth utilities as they have an equal change in 

terms of dummy-coding and real attribute levels. However, this is not possible for bike sharing, public 

transport and pick-up speed as it is not clear what is meant by unlimited trips. 

As a conclusion, it can be shown that changes in utilities for car sharing and taxi trips does not suggest 

linearity and thus it is not preferable to replace these two parameter values with single parameter for 

the attribute. Moreover, for public transport and bike sharing it is not possible to evaluate linearity as 

it is naive to assume that ‘unlimited number of trips’ has an equidistance with the other attribute levels. 

However, it is possible to evaluate willingness-to-pay for these different levels. Similarly, evaluating 

linearity of pick-up speed is disturbed by the lowest level: no promise of pick-up speed refers to 

unreliable times which can theoretically be infinite 
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Throughout the model validation process, no difference could be observed between the hit rates of the 

two models as shown in Table 6.6. The equal hit rate average of 78% can be explained by the high 

amount of respondents choosing for opt-out rather than one of the packages.  This means that the 

models are equally good at predicting respondents’ choices which is logical due to the high percentage 

of participants opting for the no-choice alternative.   

Also the accuracy in predicting choice probabilities, log likelihoods, were computed for both of the 

models.  Based on the mean-likelihood, it can be stated that the model with interaction effects is more 

accurate in terms of estimating the parameter values and, therefore, choice probabilities. Furthermore, 

likelihood ratio test (LRT) shows that the model fit of MNL model with interactions is significant at 0.1%.  

  

Model 1 Model 2 Model 1 Model 2

1 + 2 3 77% 77% -1109.498 -1084.333

1 + 3 2 79% 79% -1063.829 -1041.836

2 + 3 1 77% 77% -1116.26 -1089.79

78% 78% -1096.53 -1071.98

Estimation 

data set

Validation 

data set

HIT RATE LLB

Average

* When the attribute includes an ‘unlimited’ level, the graphs are only suggestive of the curve shape. 

Parameter 

value

Amount

0 trips 0

6 trips 0.0168 0.017

Unlimited trips 0.0931 0.076

0 h 0

4 h -0.304 -0.304

8 h -0.349 -0.045

0 trips 0

15 trips 0.791 0.791

Unlimited trips 1.64 0.849

0 trips 0

3 x 10 km 0.162 0.162

6 x 10 km 0.224 0.224

No promise 0

<30 min 0.419 0.419

<15 min 0.392 -0.027

Pick-up speed

Car sharing

Public 

Transport (HSL)

Taxi

Attribute Change from 

previous 

level

Change in  

uti l ity

Name

Bike sharing

Table 6.5: Linearity of attributes. 

Table 6.6: Model validation - multinomial logit model with (Model 2) and without (Model 1) interactions. 
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This chapter has gone into detail on the results of the final discrete choice survey, wherein questions 

were asked about the choices between mobility packages, the personal characteristics of the 

respondents as well as their current travel behaviour. Although the survey was sent to a representative 

group of the people living within the study area, it was found that the sample is (not) very 

representative of the study area’s inhabitants: the average age of this sample is higher while the 

disposable household income is lower.   

Moreover, half of the people portrayed MaaS-optimism and were interested at least in some of the 

packages. This is a sufficient result taken into consideration that the MaaS is a relatively new concept 

and, regularly, people are not keen on changing their mode choice.  

The correlations tables showed that there age, income and household size were personal 

characteristics that influenced their choice of a mobility package the most. Hence, they were included 

in the MNL model estimation as interaction effects.  

Next chapter will apply the estimated MNL model by calculating respondents’ willingness to pay for 
the separate package attributes. Moreover, the model was used to predict potential demand for a 
new set of packages.  
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This chapter will concentrate on applying the estimated MNL model and by doing so, it will answer the 

last sub-question: “Given that we know consumers’ willingness to pay for MaaS packages, what could 

MaaS subscription packages look like and what is their potential demand?”. Firstly, the chapter will 

examine respondents’ Willingness-to-Pay for the service in section 7.1. Section 7.2 will explain the 

creation of potential packages based on the willingness-to-pay as well as knowledge on different 

travellers’ needs for the service. Lastly, the chapter will look into the potential demand for such 

packages (7.3). 

 

 

In order to give business advice with regards to MaaS plans, it is useful to illustrate the choice model 

(see Section 6.3.) by expressing it as respondents’ willingness to pay (WTP) for each attribute within the 

package. As Bakos and Brynjolfsson (1999) state, people value bundles more than individual items. 

Therefore, it cannot be assumed that when WTP is higher than current market price that consumers 

would be accepting of considerable rises to the individual prices. Results from the willingness-to-pay 

analysis are shown below:  

 

As can be seen in the table, people are most willing to pay for public transport with the amount being 

considerably higher than the current price for obtaining the same service. As stated above, however, 

this cannot be interpreted in the way that public transport could be made more expensive because the 

amount refers to the perceived value when public transport is included in the package. 

Count WTP WTP for increase Price Difference to WTP

6 trips 1.20 € 1.2 € 5.0 € -3.80 €

Unlimited 6.65 € 5.5 € 4.2 € 2.42 €

4 h -21.71 € 0 € 40.0 € -40.00 €

8 h -24.93 € 0 € 80.0 € -80.00 €

15 trips 56.50 € 56.5 € 32.7 € 23.80 €

Unlimited 117.14 € 60.6 € 52.4 € 64.74 €

3 x 10 km 11.57 € 11.57 € 63.0 € -51.43 €

6 x 10 km 16.00 € 4.4 € 126.0 € -110.00 €

30 min 29.93 € 29.93 € N/A N/A

15 min 28.00 € 0 € N/A N/A

HH: 1 person -25.21 € 0 € N/A N/A

HH: ≥ 2 persons 71.29 € 71.29 € N/A N/A

Pick-up speed

Sharing the 

package

Car sharing

Public Transport 

(HSL)

Taxi

Attribute Model 2 : MNL + interaction effects Current serv ices

Name

Bike sharing

Table 7.1: Respondents' Willingness-to-Pay (WTP) for MaaS-subscription package attributes. 
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Moreover, the table shows average WTP which may differ within user groups. For example, it can be 

assumed that those with private cars are willing to pay for public transport considerably less than those 

who use it frequently. However, results suggest that public transport should be the basis of MaaS plans 

as people perceive it to have the most value within the packages.  

In comparison to the current market prices of bike sharing, survey respondents’ WTP is only a fraction 

for a handful of bike sharing trips while they are willing to pay over the market price for unlimited 

monthly bike sharing. This supports the assumption that either people cycle frequently (and, hence, 

choose for unlimited bike sharing) or they do not want to cycle at all.  

On the other hand, participants’ unwillingness to pay for car sharing is linked to the dislike of the service 

yet the pilot SP experiment results suggest that younger people might be interested, and willing to pay, 

for car sharing. The dislike for car sharing might also be explainable through consumers’ lack of 

experiences using the service and status quo bias’ making people less willing to embrace new services. 

Additionally, the WTP for taxi has only a marginal value in comparison to its real market price. This can 

be explained with the feedback received from participants: taxis are a nice addition to the packages but 

only if they do not increase the price of the package as people will otherwise look for alternative modes. 

Interestingly, people are not willing to pay for the increase in the speed of pick-up time: while they are 

willing to pay for both pick-up speeds, the respondents’ perceived value for 30 minute pick up time was 

higher by nearly 2 euros. This is surprising as it directly affects the total travel time and is contradictory 

to the theory (e.g. Li et al., 2010) that people are willing to pay for travel time savings. Maybe the 

respondents do not care for pick-up times faster than 30 minutes as they are accustomed to plan their 

travel more than 15 minutes in advance. However, the cause may also be that the survey participants 

were confused about the meaning of pick-up time and, therefore, did not take into consideration or 

the respondents assuming that pick-up time referred only other modes than public transport. 

As explained earlier, the survey participants were given 3 levels for pick-up speed:  15 and 30 minutes 

and no promise of the pick-up time. Therefore, the WTP curve is dependent on the assumption made 

about the meaning of ‘no promise’ as it can be anything between 0 minutes and infinity. In reality, 

however, it can be assumed that the traveller can have a mode available within a couple of hours. Figure 

7.1 illustrates the change in WTP when the value of infinity is made more realistic. The figure shows the 

change when infinity is replaced by 60, 90, 120 and 150 minutes. With these different assumptions, the 

peak for respondents’ WTP curve varies between 25 and 45 minutes. 

0 €

5 €

10 €

15 €

20 €

25 €

30 €

35 €

0 50 100 150 200

W
TP

 [
€

]

Time [min]

60 min 90 min 120 min 150 minFigure 7.1: WTP curves with 4 different assumptions of the meaning of 'no promise'. 
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In order to visualise the change in people’s interest for MaaS packages, different exemplary MaaS plans 

were created. This section will explain the design by looking into the traveller groups (7.2.1) that 

affected the packages, the actual design of the packages (0) as well as how the add-ons were dealt with 

(7.2.3).  

 

As the Catapult Study (2015) explained, there are different traveller groups and, therefore, varying 

needs for mobility solutions. However, as the results of this study show, heterogeneity exists within the 

Catapult Study traveller groups in terms of interest for mobility packages. Therefore, slightly modified 

traveller groups were generated as shown in the table below: 

Table 7.2: Characteristics of the artificial consumers within their traveller group for Mobility-as-a-Service. 

Traveller Group Age 
Disposable Income 

[€] Household size Travel Purpose 

Student 18-24 15-20K Single Work and Leisure 

Young Professional 25-34 30-40K Single Work and Leisure 

Middle-Aged 45-54 40-60K 2 or more Work and Leisure 

Pensioner 65-70 20-25K Single Leisure 

As can be seen, four traveller groups, namely students, young professionals, pensioners and families, 

were selected for the analysis. The characteristics (age, disposable income and household size) of these 

groups were based on the population averages in the study area. As can be seen, all traveller groups 

but families live in single person households.  

Due to the low number of responses from the outer regions of the study area (municipalities of Kerava, 

Kirkkonummi and Sipoo yielded total of 17 responses), it is not possible to draw robust conclusions on 

the choice process of the people based on their geographical location. Hence, geographical location 

has been left out of the choice model and the traveller segments are averages of the whole region. 

However, including the municipalities could be an interesting addition to the analysis that would, 

potentially, yield different results.  

 

Based on the traveller groups’ reasons to travel, different subscription packages were created to meet 

these varying travel needs. Packages were created in such a manner that the travel needs of the 

traveller groups were met by at least one the packages. Subsequently, the created packages are 

introduced in Figure 7.2. Car sharing has been left out of the packages as the analysis above shows that 

people were not willing to pay for it. Moreover, the price of all packages was varied between 79 and 

237 euros as in the choice experiment.  

 

Similarly to the choice experiment, it has been assumed that the public transport is applicable to one 

zone. As the survey results show, the package add-ons (extension to the travel zone, rental car, coach 

and long distance train) have demand and could therefore increase the demand for the packages. 

However, they have not been included in the demand analysis as they were not included in the 

experiment and it would endanger the robustness of the analysis. 
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This section explains different estimates for the MaaS packages demand across different traveller 

groups. Firstly, relative package demand will be calculated when the packages have equal pricing 

(7.3).Secondly, the demand was calculated in a more realistic way so that a more extensive package 

had also a higher price (7.3.2).  

 

The potential demand for the subscription packages was calculated for the four traveller groups 

mentioned above. The packages were given the same price and the relative demand was evaluated for 

each package based on that. Moreover, the price increased evenly amongst all packages throughout. 

Results of the demand analysis are presented in Figure 7.3: 

Figure 7.3: Consumer segments' demand for packages with respect to each other in three different price points. 

In the first case, understandably, the demand of the packages grows as the content increases. However, 

an increase in the pricing brings the overall demand down. As can be seen in Figure 7.3, students appear 

Figure 7.2: Created example packages. 
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to have the highest demand for packages while families have the lowest demand with the exception of 

the family package.  

Although it is indisputable that the differences in demand are great between the old and the young, it 

is questionable whether the demand would indeed be the highest for students rather than the young 

professionals. Such high demand can be explained with this group meeting the two main characteristics 

that are likely to choose for a package: low income and young age.  

However, in reality, it may be that students have interest for the packages but no capability to pay high 

prices for them. Additionally, students currently receive a subsidised public transport card within the 

region which decreases the price of travelling by public transport significantly. As this restriction has 

not been taken into consideration in the model, the demand for packages by students might be lower 

in reality. Hence, high subsidies may be required from the government in order to provide packages 

that would truly attract students.  

When exploring the package demand further, it is interesting to look into the generally most popular 

package, “Large”. The demand graph of this package is shown in Figure 7.4. The graph also includes a 

second demand line for a middle-aged traveller with a family; this line represents the demand for the 

‘family’ package. The only difference between these two packages is that the family package includes 

an option to share the content of the package with everyone within the same household.  

Figure 7.4: Predicted demand for plan “Large” over different traveller segments. 

The graph demonstrates the importance of the package sharing function to members of households. 

While 9% of middle-aged travellers are predicted to have interest in the Large packages at 183€, the 

corresponding count for a family package is 35%. Therefore, it is an important factor to include in a 

package when the aim is to attract families to the service.   

 

The demand analysis above has been based on equal prices for all packages. However, this is not 

realistic as packages that provide more to their users tend to also have higher prices. Because of lack 

of knowledge on the supply costs for the services, it was not possible to create comparisons based on 

true prices. Hence, two alternative methods were used: the use of pricing schemes from the experiment 

(79e, 158e, 237e) as well as the current prices of purchasing each part of the package separately as 

shown in Table 7.3.  
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When comparing the experimental and more realistic prices, it can be noticed that the experimental 

pricing is higher for all the packages apart from the ‘Small’ plan. Visualisation of the analysis with these 

two pricing schemes is shown in Figure 7.5. 

 

Figure 7.5: Difference in demand for packages between the two pricing schemes. 

When comparing the demand between the pricing schemes, it can be noticed that in terms of the same 

package, the cheaper scheme is always more popular – this, however, was already expected. Thus, it is 

more interesting to look into the variance of demand within each pricing scheme separately. For both 

schemes, the Medium package has the most demand but its demand becomes increasingly popular 

when the prices are more realistic. 

On the other hand, the considerably higher demand for Small-package over the Large-package within 

Experimental pricing shows how sensitive the consumers are to pricing in comparison to an increase of 

provided modes. The graphs shows a difference of nearly 20 percent between these two packages 

amongst the students. However, the difference evens out as the price difference halves.  

Nevertheless, it is not surprising that the Family-package remains most attractive amongst middle-ages 

travellers with families although its share remains lower than expected. With the current pricing, family 

package has the expected demand of 8% while the Medium-package has the demand of 18%. This 

would suggest that although it is possible to design packages for families, it might still not become the 

most popular options amongst families due to varying reasons such as not meeting the needs of the 

family or it being cheaper to purchase multiple cheaper packages.  
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Table 7.3: Two differing pricing Schemes for the experimental packages. 
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Therefore, it might be interesting to look into the change in demand for families when sharing becomes 

an add-on to any of the packages. For the calculations, it has been assumed that having a sharing ‘add-

on’ costs 52 euros. The results of this are visible in Figure 7.6:  

 

Figure 7.6: Difference in families' demand for packages between the exemplary packages and packages with sharing as an 
add-on. 

Making sharing an add-on increases the total demand of MaaS-packages amongst families from 42 to 

44% which does not provide a large increase in demand. However, change in the pricing for the sharing 

function can affect the demand significantly: when the price of sharing lowers to 30 euros, the demand 

of the packages increases to 48%.  

Moreover, the analysis shows that the medium package remains clearly as the most popular package. 

This can be explained by its high provision of public transport and promise of pick-up speed in relation 

to a relatively low price. It is interesting to note, however, that the removal of family package has only 

a slight impact on the demand for Large package.  

Instead, the demand from sharing is transferred onto the small and medium packages. This would 

suggest that it is recommendable to make the sharing function an add-on instead of a form of a 

package. Moreover, it supports the call from Kamargianni et al. (2015) to create packages that are as 

customisable as possible. However, including too many add-ons may cause the service to become too 

confusing to its user and, therefore, end up losing customers.  

 

This chapter has applied the choice model in order to evaluate consumers’ willingness-to-pay for 

Mobility as a Service packages. Results show that consumers’ are willing to pay for public transport 

considerably more as part of the packages in comparison to the current prices of obtaining the same 

amount of services on the market.  

Additionally, the model has been used to evaluate potential demand for mobility packages for different 

user groups. The results show that young people are more likely to buy the packages than senior 

citizens. While 29% of students are predicted to show demand for the Medium package, demand by 

seniors for the same package is 17%. Furthermore, travellers are most sensitive to the rise in pricing 

and public transport than an increase of other features included in the packages. Increase in the amount 

of public transport balances out the negative influence of price increase. However, other modes do not 

have similar effect. 
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Moreover, it has been shown that an increase for demand by middle-aged family members can be 

expected when the sharing function is offered as an additional feature to the packages instead of 

offering family packages. This also meets better the needs of families with different mobility needs.  
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In conclusion, this study has looked into literature concerning people’s choice behaviour and new 

mobility services, and carried out a stated preference survey on consumers’ preferences on MaaS-

subscription packages in the Helsinki Regional Transport Authority Finland. This chapter will finalise the 

research by first discussing the main findings of the research (8.1). Afterwards, section 8.2 will discuss 

the limitations of the used methodology which will be followed by the practical and theoretical 

recommendations in section 8.3.  

 

 

The following research question was formulated at the beginning of the research:  

“Which factors, in terms of consumer preferences and willingness to pay, need to be taken into 

consideration in the design of fixed Mobility-as-a-Service subscription packages?” 

Taking consumers’ preferences and willingness to pay for the service into consideration, it is crucial that 

the design of MaaS packages concentrates around public transport. Additionally, it is important that 

the service promise includes an assurance of the pick-up speed in order to increase people’s trust in 

the service. While the main potential for the service is in the youth as well as the users of public 

transport, it might be possible to attract elderly to the service by creating discount schemes for travel 

outside of peak hours. However, regional differences might occur and, therefore, these 

recommendations should not be applied to locations abroad without further study. 

The rest of this section will concentrate on explaining and discussing the main findings of the research 

in more detail. The factors that influence consumers’ choice of MaaS packages (through choice 

modelling) was in the centre of this research (8.1.2) but it is important to look into the preferred design 

of the service itself as well as the qualitative data on the attitudes towards MaaS (8.1.1.) as they lay the 

foundations for the service.  

 

For this research, qualitative analysis consisted of interviews as well as voluntary feedback provided by 

the SP survey respondents. While others were ready to adopt MaaS, others were more hesitant towards 

it.  

Based on the interviews, people wanted a service that comprises the highest level of integration. 

Nonetheless, they were not necessarily willing to pay extra for its convenience. This was also stated by 

Giesecke et al. (2016) who showed that people perceive a high level of service and convenience as a 

standard rather than a novelty.
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Additionally, the perceived convenience of fixed packages differed based on whether the respondents 

were frequent public transport or private car users. While public transport users see MaaS as a highly 

convenient extension to public transport which enables them to better access the study area, car users 

see it as a downgrade in comparison to private car use. This can be explained by status quo bias as 

described by Pankratz et al. (2017). These respondents perceived that the packages should include 

more taxi and other ‘private’ modes in order to become an attractive alternative to owning a car 

whereas public transport users would rather use MaaS than purchase their own car. 

Overall, it was perceived important that the packages were cheaper than current mobility solutions. 

Users compare the price of the package to their current travel budget: the novelty of the packages is 

assumed as also stated by Giesecke et al. (2016).  However, for private car users the step to transfer 

from using private car is higher: this suggests that for them, the packages need to be considerably 

cheaper than their current expenses. Also, when comparing the prices between using a car and the 

packages, car users were also ignoring many of the hidden costs of car use: for example, parking and 

maintenance cost were often overseen. 

When establishing consumers’ interest for MaaS packages through interviews and SP surveys, it 

became evident that the service does not work for everyone. Especially those, who lived far from an 

extensive transport infrastructure, did not see the benefits of abandoning a private car in order to adapt 

to MaaS. This supports the arguments set by Sochor et al. (2014) and Holmberg et al. (2016) who 

demonstrate that MaaS benefits the most those who live in urban centres.   

Indeed, people from the municipalities with a denser network and supply of varying modes of transport 

were more interested in buying the packages: 61% of the respondents from Helsinki were package-

optimists (willing to buy at least one of the packages during the SP experiment) while the rate for Sipoo, 

the municipality with the most sparse transport network, was zero. Due to the lack of data from Sipoo, 

however, there is need for more research before drawing conclusions. 

Although interviewees, regardless of age, were genuinely interested in the service, the SP survey results 

show that the youth is most keen on the packages and, therefore, the biggest target group for the 

service as argued also by the Transport Systems Catapult study (2015). As age is the biggest influencing 

personal characteristic in terms of choosing for MaaS packages, the adaptation rate of MaaS cannot be 

expected to be fast. However, it does not mean that MaaS does not have potential. It might be possible 

to attract more elderly users for the service through discounts when travelling outside of peak hours as 

shown also by Cervero (1990).  

Low income is another characteristic that was found to correlate with positive attitudes towards MaaS-

packages. This is in contrary to the findings by Dias et al. (2017) who state that mainly young and high 

income individuals are interested in sharing services. As the levels of disposable income rose, 

respondents were keener to stick to their current mode which 60% of the time was a private car3. 

However, still 55% of households with annual income of over 60K euros were interested in the 

packages. These households consisted mainly of 2 persons and they had no children.  

Furthermore, there were also consumers who did not see themselves using any other mode than their 

private car. These, “car lovers” cannot easily be convinced towards MaaS as they are not positive about 

car sharing services as also argues by Transport Systems Catapult study (2015). For package-pessimists 

(those who never chose any of the packages), the biggest barrier to adapting to the service was the 

                                                           
3 60% of the respondents with an annual household income of 60K € or more used a car at least 3 times a week 
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issues surrounding public transport. They did perceive it to be impossible to travel within the studied 

area without a car, with concerns surrounding trips chains especially amongst families with children. 

 

This section can be divided into two parts: factors and their influence on the choice of MaaS-packages, 

and potential demand for MaaS packages based on the application of the estimated MNL model. MNL 

model with the best model fit included the following interaction effects: age and income (interaction 

with opt-out) and sharing the package (interacting with household size). After validating the model, it 

can be said that the model fit is rather good (R-squared value 0.424).  

Based on literature, local transport supply and interviews, the chosen attributes for the SP survey were 

price, local public transport, bike sharing, car sharing, taxi, pick-up speed and sharing the package. From 

these attributes, public transport, pick-up speed, price and package sharing received significant 

parameter estimates. However, the estimated weights for the other attributes are kept in the model as 

they provide an educated guess on the real values of the attributes.  

Moreover, the results on the attributes’ influence on the choice were consistent and of expected sign. 

Price and sharing for people living alone have negative weights while bike sharing, public transport, taxi, 

pick-up speed and sharing when having a household have positive weights. Nevertheless, the results 

for car sharing were incoherent. The results of the final SP survey are along the lines of Mayas and 

Kamargianni (2017) by showing a negative value for car sharing. During the pilot survey, however, both 

parameters for car sharing received positive values which was supported by qualitative data showing 

that people were enthusiastic about car sharing. It might be possible to explain these findings with the 

low number and average age of pilot study respondents yet this raises a question on whether attitudes 

towards car sharing are changing amongst younger generations. 

What is more, linearity was not assumed for the mode attributes and thus two parameters were 

estimated for them. Although linearity is difficult to test for due to many of the attributes having 

‘unlimited’ as the third attribute level, results suggest that none of the attributes had linear 

relationships. However, calculating part worth utilities and testing for linearity was not done to support 

the claims further. Additionally, variables for car and bike sharing as well as taxi did not have significant 

values and therefore they were not tested for linearity.  

Information on parameter values was used to estimate participants’ willingness-to-pay for the separate 

package attributes. The results show that in comparison to the prices of currently acquiring the modes 

separately, respondents were willing to pay more for both unlimited public transport and public 

transport trips along with unlimited bike sharing. However, it needs to be pointed out that although 

WTP estimates may suggest that people are willing to pay double prices for public transport, it does not 

mean that the conventional pricing of public transport passes can be doubled as this value refers to the 

perceived value of public transport when included as part of a package. 

In addition, willingness to pay for taxi is only marginal in comparison to current prices. This was 

supported by qualitative data that states taxis to be a nice addition to the packages, however they do 

not want them when their inclusion increases the price considerably. Additionally, SP experiment 

participants were are not willing to pay for car sharing. This might be explained by a lack of experiences 

using the service or from great dislike for car sharing in general. 

The results suggest that MaaS will not make public transport obsolete. Actually, the results suggest that 

public transport needs to be in the heart of the service. Study by Kamargianni and Matyas (2017) even 

discusses whether the organising body of MaaS should be a public transport authority or a private firm.  
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However, Hensher (2017) argues that MaaS plans might replace some of the public transport services 

and, therefore, shape the way in which public transport will be offered to end-users. 

Furthermore, the results on willingness to pay for pick-up speed were surprising: respondents seemed 

to be willing to pay more for a promise of pick-up within 30 minutes than15 minutes. This might be due 

to people trusting the public transport system to be already accessible within 15 minutes and therefore 

the pick-up speed is related to the remaining modes: bike sharing, car sharing and taxis. However, this 

is only a speculation. Lastly, families were willing to pay for sharing as part of a package. 

Although WTP already gives an indication of people’s interest in separate modes, it is not possible to 

draw conclusions from it for the potential demand of MaaS packages. Therefore, four experimental 

packages were created by combining the 7 attributes in different ways. These packages were created 

to cover different kind of travel needs while pricing was based on estimates of purchasing the packages 

separately. Consequently, demand for these packages was estimated in relation to other packages.  

Demand for the packages was estimated for the following traveller groups: student, young professional, 

middle-aged family member and senior. Results from this analysis visualise that the young and low 

income user classes have the highest interest for the packages. Additionally, it visualises that people 

are sensitive to pricing and inclusion of unlimited public transport. Lastly, demand from family members 

is higher when sharing the package is turned into an additional feature of a package rather than a 

package on its own.  

 

This section elaborates on the uncertainties and limitations for data collection methods (8.2.1), 

collected data (8.2.2) and data analysis methods (8.2.3).  

 

MaaS is still unknown for majority of people living in the study area. As explained earlier, the using SP 

survey as a data collection method has the limitation that people are asked to make choices from 

hypothetical MaaS subscription packages. Consequently, the findings of consumers’ preferences are 

also hypothetical. Although the no-choice alternative was included in the choice sets to make the choice 

sets more realistic, it might still be questioned whether respondents would indeed choose any of the 

plans in reality. 

For example, it is uncertain if the interested in the packages was the same had the other alternatives 

to the fixed packages (pay-as-you-go and flexible packages) been included in the choice sets. As some 

of the respondents are unfamiliar with the different options, in reality, it might be that respondents 

would have chosen for one of these alternatives rather than a fixed plan. 

Moreover, the length of the survey should be considered. Although including 10 choice sets provides 

better estimates for the parameters, it may be that this decreased the respondents’ level of attention 

to the choice tasks at hand. Also, there is always potential for hypothetical bias: it might be that 

respondents misunderstood the concept of MaaS and the choice situations. The risk of this was reduced 

by including an introduction film in the final SP survey in which MaaS and its packages were introduced 

to the participants. In addition, the information from the film was also presented in text as the survey 

was also provided in paper and it could not be assumed that everyone wanted to watch a film.  

Furthermore, respondents may have made assumptions of how the service works. This could have been 

avoided, for instance, by conducting a second pilot survey. Moreover, the risk was reduced by providing 
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contact details of the author where respondents could email and tell their opinions as well as voice 

questions. 

Additionally, the status quo bias together with respondents’ difficulties to objectively estimate how 

much they spend on transportation in a month, may have caused a higher portion people choosing for 

opt-out. This is the case especially for car-users who did not seem to include all the hidden costs when 

comparing the price of using their cars vs. MaaS packages. Transforming the no-choice alternative into 

a base-case where the respondent sees constantly how much they spend currently on transportation, 

could help with this. However, it must be noted that it directly affects the length of the survey and, 

therefore, respondent fatigue.  

Likewise, when including an additional question with regards no-choice, one of the alternatives should 

not be “does not fit my needs” as this is adds to the length of the survey without providing much 

information to the researcher.  

As stated earlier, approximately 51% of the respondents chose always to travel with their current mode 

instead of choosing a package. In reality, however, this count may be lower due to the survey structure. 

Based on the received respondent feedback, it is evident that the survey was not clear to all 

respondents; it was intended that people first choose the packages and then expand them to fit their 

travel needs. Taking the misunderstanding into account, it is understandable that without extensive 

enough public transport network, people are not keen on buying the service. In the future, it should be 

emphasised that especially the public transport travel area can be expanded.   

Additionally, the use of efficient design to come up with realistic survey design has its limitations. As 

the definition of efficient designs, the method is not intended to be used to create realistic alternatives 

but alternatives with enough variation for the attribute levels instead. Therefore, set of constraints had 

to be set in the syntax which caused the survey design creation process to take much longer while the 

efficiency of the design stayed rather low.  

Lastly, it may have been that unobserved factors and constraints were left out. Although the model fit 

was rather good for estimating the factors that influence consumers’ choice of MaaS packages, the list 

of factors and attributes was by no means complete. Had more literature been read or more 

consumers interviewed, maybe other factors could have been included in the framework.  Moreover, 

a selection had to be made with the listed factors in order to avoid respondent fatigue. 

 

In order to attract more respondents for the survey, all participants who filled in the survey took part 

in the lottery of 3 travel gift cards. However, this might have caused some of the respondents to 

complete the questionnaire only to participate in the lottery and did not fill in the questionnaire in a 

serious manner. This may have affected the quality of the data. Similarly, those people who filled in the 

survey just to be nice may have affected the quality of the data as well because maybe they did not 

care for the service. 

Regardless of the efforts of attracting participants, many of the parameter estimates were statistically 

insignificant. Due to the small sample size, only some of the parameter estimates are significant and, 

therefore, somewhat reliable. With the estimated model, car sharing, bike sharing and taxi do not have 

significant results to draw reliable conclusions. In the future, this could be addressed by collecting more 

extensive samples by, for example, making the sample non-random or by sending the survey out 

multiple times.  



72 

It has been assumed beforehand that the pilot study, its prior values and the design with Ngene could 

yield an efficient design and create realistic choice sets. However, this was more difficult than 

anticipated and although Ngene was let to iterate over 200,000 times, not all choice sets were still 

realistic. Therefore, it can also be questioned how realistic the results are as well.  

Finally, it must be remembered that the parameter estimates are based on data from Finland. As 

regional differences exist, results on consumers’ preferences on set attributes cover only the 

population of the Finnish capital region. Although findings by Mayas and Kamargianni (2017) suggest 

similar preferences, the results might differ significantly if a survey was to be carried out in another 

country. 

 

Multinomial Logit Model is a great starting point for analysis thanks to its simplicity and quickness. 

However, it does have disadvantages. Firstly, the model does not take into consideration panel effects; 

instead, it treats each observation as an individual respondent. As such, it can therefore be assumed 

that each observation is equally important for parameter estimation (Chorus, 2016). However, this is 

not the case as all consumers’ have preferences and once you know them, getting information from 

another consumer is more valuable.  

For instance, because some respondents have a strong preference for a private car, they are likely to 

choose opt for no-choice in all choice tasks and, hence, information on 10 choice tasks from the same 

individual is not as valuable as from various individuals. Consequently, ignoring panel effects leads to 

too much certainty on the estimated parameters and their t-values may indicate that the estimates are 

significant while they are not (ibid.). This could be accounted for by estimating a more advanced choice 

model, such as Mixed Logit model. 

Moreover, choosing an MNL model assumes that unobserved attributes are uncorrelated over the 

alternatives. However, this is not the case as two of the alternatives were unlabelled packages for the 

same service. It is also extremely difficult to prove that unobserved attributes are all uncorrelated over 

the alternatives. Using Mixed Logit analysis, however, the correlation in unobserved factors can be 

accounted for by introducing an additional error component (Train, 2009).   

Although it was possible to estimate a model that is rather good at predicting consumers’ choice of 

MaaS packages, more interaction effects could have been added to model. There is a link between 

travel behaviour and the location within the built environment as well as season. However, due to the 

small sample size and very unreliable parameter estimates, these interaction effects were not included 

in the model.  

 

Based on the findings of this study, several recommendations can be given. This section will address 

the recommendations to MaaS providers (8.3.1) and future research (8.3.2).  

 

The results of this research suggest that the following factors should be taken into consideration when 

designing MaaS packages.  

Logically, each MaaS package needs to have a price. However, MaaS providers should take the following 

factors into consideration when deciding upon pricing schemes: 



 

73 

o People are sensitive to pricing. Consumers compare their current modes with the pricing of MaaS-

packages and they are not willing to pay extra for the novelty of packages. The results also 

suggest that for regular-car users, the packages need to be considerably cheaper in order to 

persuade them to change. Therefore, the package pricing should be cheaper in comparison to 

using the included modes separately.  

o Discounted packages may attract new users. If the packages were given a discounted price when 

travelling outside of peak hours, the service might attract a larger variety of users, for instance 

seniors, who are not strictly tied to timetables.   

This research focused on determining the factors that affect consumers’ choices of fixed MaaS 

packages. The results of this research allow to conclude that the design of packages can be significantly 

improved by considering the following aspects:  

o Public transport at the heart of the service. Within MaaS packages, consumers value public 

transport services the most and, therefore, the packages should be designed around public 

transport. Also, inclusion of public transport ensures maximised accessibility without the need 

of a private car. Moreover, from the consumer’s point of view, it is important that the public 

transport service area (i.e. number of zones included) can be modified.  

o Promise of pick-up speed is important. Consumers are willing to pay for reliability of the service 

and including it in the packages increases the demand of the service. 

o Consumers cycle either a lot or never. Therefore, when bike sharing is to be included in the 

packages, its provision should be unlimited. This may also encourage consumers to try cycling.  

o Taxi trips should not increase the price. Taxi trips provide only a marginal utility to consumers 

due to its currently high costs. Although the idea of ‘emergency taxis’ to be included in the 

packages is appreciated, people would rather skip them if they increase the total price of the 

package too much.  

o Consumers need experiences from car sharing. For now, inclusion of car sharing services to the 

packages cannot be recommended as consumers are currently not willing to pay for it. This 

may be caused by the fact that majority of consumers lack experiences of using the service. 

Therefore, it is recommended that the car sharing service needs to be developed further and 

gain a wider usership. Once people have positive experiences from using the service, their 

inclusion in the packages could be reconsidered. 

o Families are willing to pay for the possibility of sharing the package. While household members 

are willing to pay extra for the possibility to share the packages with their families, it is 

recommended that this feature is offered as an extra add-on rather than as a package. This 

way, the mobility needs of different kinds of families can be met.   

o Long-distance travel is well-received. While majority of journeys are made in day-to-day travel, 

the addition of long distance modes has the potential to offer a real alternative to owning a 

car. This enables consumers to carry out, for instance, business and holiday trips. Therefore, 

the inclusion of long distance trains and coaches as well as car rental services should also be 

offered to the consumers.   

Although other research has yielded similar results in terms of consumers’ preferences for the package 

attributes, it must not be forgotten that MaaS is dependent on the local supply and, therefore, the 

application of these recommendations outside of Finland should be done after careful consideration. 

Largest potential for MaaS is in young travellers, travellers with disposable income and users of public 

transport. If it is possible to get current youth to use MaaS, will they potentially stick to MaaS also when 
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their income grows. Currently, the youth receive public transport services with a discount and, hence, 

the package pricing needs to be competitive. Additionally, travellers with low disposable incomes as 

well as frequent public transport users are more likely to become customers of MaaS. Hence, the 

service should be aimed at them. 

 

This research has concentrated on looking into people’s preferences and willingness to pay for MaaS 

subscription packages. However, there are ways to be more comprehensive and improve the 

knowledge. Firstly, it is recommended to find and estimate other variables for the choice model that 

would increase the model fit. This includes looking into the interaction effects of socio-demographic 

characteristics and their influence on the choice of packages as well as the influence of combinations 

of attributes within packages (e.g. taxi and public transport). Moreover, linearity of the attributes needs 

to be tested for. 

More research is also required into the needs of people living in the periphery of the study area (Kerava, 

Kirkkonummi and Sipoo). As the survey gained only 17 responses from those municipalities, it is not 

possible to draw robust conclusions on the effects of geographical locations on the choice behaviour.  

Another recommendation for improvement concerns further data collection on the attitudes of the 

youth (15-17-year-olds). Due to the limited sample size, it is difficult to draw conclusions on the 

attitudes of the future generations. However, in general young respondents were optimistic about the 

service and, this way, it would be possible to better estimate the impacts of MaaS on private car use in 

the longer term.  

This research concentrated on daily transport modes as they cover 95% of consumers’ mobility needs. 

However, when MaaS is expanded to cover also long distance travel, it has higher potential to replace 

private cars. Hence, it is important to look estimate parameters, and people’s willingness to pay, for 

long-distance transport modes such as rail, coach and rental cars. 

For this research, no-choice assumed that people will continue using their current mode. Because it is 

difficult for people to estimate how much they spend on transportation in a month, it would be 

preferred in the future if respondents were first asked to fill in their current mobility expenditure so 

that they can make more informed decision on their choice of package/no package.  

Furthermore, the next steps include analysing the data with more sophisticated choice models, such as 

Mixed Logit and Latent Class. With such models, it is possible to get more insight into the different 

market segments and therefore pinpoint the design to meet the needs of the market segments.  

As there already exists a MaaS operator in Finland, it would be desirable to gather revealed preference 

data on their choices and compare these results with the built models. Additionally, carrying out case 

studies in different regions across the globe is recommended in order to draw conclusions on 

international differences towards MaaS and its packages. 

Moreover, it is recommended to look into the potential, and consumers’ willingness to pay, for the Pay-

as-you-Go and flexible MaaS plans as past research shows that people are indeed willing to pay more 

for flexibility in their packages. When such services are provided, they can have a significant impact on 

the demand of fixed mobility packages and, potentially, make them out-dated. 

Lastly, research into how people would use the service (especially pay-as-you-go). By implementing the 

utility functions in a transport model, it is possible to look into the impacts of MaaS on infrastructure. 

For instance, to see how the results of this research would affect the current road network in the study 

area. This can provide insights on the traffic volumes and congestion. 
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10 semi-structured one-on-one interviews were conducted in order to guide the selection of attributes 

for the survey. This appendix will introduce the results from those interviews. Firstly, the idea of 

Mobility-as-a-Service was introduced to the participants who are described in section A.1. Secondly, 

they were asked to score a list of attributes (A.2). Finally, they were asked to mention additional 

features that have importance to their choice of packages (A.3).  

 

All the participants live in the HSL Service area.  

Table A.1: Interviewee Characteristics 

# Gender Age 
Household size 

(adults+children) 
Willingness to spend on a 

mobility package 
Preferred Pick-up Time 

Guarantee 

1 Male 25-34 1+0 303 € 15 min 
2 Female 35-44 2+2 200 € 120 min 
3 Male 65-74 1+0 150-200 € 15 min 
4 Male 25-34 1+0 250-300 € 20 min 
5 Female 25-34 2+0 60 € 15 min 
6 Female 25-34 1+0 50 € 30 min 
7 Male 25-34 1+0 100 € 60 min 
8 Female 25-34 1+0 100 € 10 min 
9 Female 18-24 2+0 120 € 30 min 

10 Female 35-44 2+2 200 € 60 min 

 

 

Each participant was asked to give a score from 0 to 2 for the attributes mentioned below based on 

how much they affect their willingness to purchase a mobility package. The scores translate to the 

following terms: 

0 = Does not affect at all 

1 = Attribute has some impact 

2 = Attribute has a great impact 
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Table A.2: Attribute scores 

Attributes Score per respondent 
Total 
Score Ranking 

Price 2 2 2 2 2 1 2 2 2 1 18 #2 

Modes 
 
 

 
 

 
 

Public Transport (HSL) 1 2 2 2 2 2 2 2 2 2 19 #1 
Bike Sharing 2 2 0 0 1 0 0 2 0 2 9 #9 
Car Sharing 2 2 1 2 0 1 1 0 0 2 11 #5 
Taxi 1 1 1 1 0 0 1 2 0 2 9 #10 
Intercity Train 2 0 1 0 1 2 1 2 2 1 12 #4 
Coach 0 0 1 0 1 0 1 0 0 0 3 #13 
Rental Car 1 2 0 1 0 1 2 0 0 0 7 #12 
Ride Sharing 0 1 2 2 2 1 1 0 0 1 10 #7 

Other Features 
 
 

 
 

 
 

Possible to share with family 2 1 0 0 0 0 1 1 2 2 9 #11 
Sanction for failed promise 1 2 2 2 2 1 1 0 2 2 15 #3 
Unused saldo transferred to next month 2 1 2 1 2 1 1 0 0 0 10 #8 
Pick-up time guarantee 2 1 2 2 2 2 1 2 2 2 18 #2 

 

 

Secondly, people were asked to identify what kind of sanction should be given to the operator for a 

failed service promise. Generally, all sanctions were seen as compensations to the respondents. 

Table A.3: Proposed sanctions for failed service promise 

# Sanction Explanation x Times Mentioned 

1 Discount in the future Getting a discount from next month’s bill 
based on how many times the promise has 
been failed 

3 

2 Level-up Getting a free level-up to the bigger 
package for  month 

2 

3 Immediate 
replacement 

Having an alternative mode to replace the 
failed mode immediately (within 15 
minutes) 

9 

4 Money back Getting back the money/credit for the 
failed trip 

3 

5 Compensation for 
alternative 

Compensation for the extra costs of taking 
an alternative mode, e.g. taxi 

2 
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After ranking the aforementioned attributes, respondents were asked to list other attributes that had 

not been mentioned and that would affect their choice to get a mobility package. They are shown in 

Table A.4. 

  

Table A.4: Additional features mentioned during interviews 

# Attribute Explanation x Times Mentioned 

1 Choice of car size Possibility to choose the car type 3 
2 Luxurious car Possibility to choose the car brand 1 

3 Child seats Does the service provide a child seat 2 

4 Dividing payments Paying multiple months with one bill/paying 
every 2 weeks 

3 

5 Monthly customisation The package can be changed every month 
based on travel needs 

5 

6 Hybrid packages Being able to travel for cheap between A 
and B and on top of that, having saldo that 
can be used for other travel 

1 

7 Sharing Sharing the package with people that do 
not belong to your household (e.g. taxi) 

2 
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This appendix shows how the final attributes were selected for the survey. The method used was Multi 

Criteria Analysis (MCA). Attributes from both literature and the semi-structured interviews are brought 

together and graded on the following three criteria: 1. is it realistic to include this feature in the package 

(0=no, 1=yes); 2. points given during the interview; and 3. does it affect everyday mobility (0=no, 1=yes). 

After weighing the attributes, the top 7 were chosen for the survey in order to avoid making the survey 

too exhausting to the respondents. 

 

Table B.1: Complete list of attributes that affect potential users’ choice of a package 

# Attributes from Literature Attributes from Interviews 
Criteria  
1.  2.  3. 

Score 
1*2*3 Chosen 

 Modes     
1 Taxi  1 - 9 - 1 9 x 
2 Ride Sharing  0 - 10 - 1 0  
3 Public Transport  1 - 19 - 1 19 x 
4 Rental Car  1 - 7 - 0 0  
5 Bike Sharing  1 - 9 - 1 9 x 
6 Car Sharing  1  - 11 - 1 11 x 
7 Airplane  0 - 0 - 0 0  
8 Long distance train  1 - 12 - 0 0  
9 Automated vehicles  0 - 0 - 0 0  

10 Coach  1 - 12 - 0 0  
 Features     
15 Price  1 - 18 - 1 18 x 
16 Sharing package with household  1 - 9 - 1 9 x 
17 Reward for the use of 

sustainable modes  
1 - 3 3 

 
18 Promise of pick-up speed  1 - 18 - 1 18 x 
19 Pay-as-you-Go function  0* - 11 0  
20 Package included in rent  0 - 0 0  
21  Operator sanction for failed promise 0 - 15 0  
22  Unused saldo transferred to next month 0 - 10 0  
23  Extra bill for overrunning package 0* - 15 0  
24  Choice of car size 1 - 6 6  
25  Luxurious car 0 - 1 0  
26  Child seats 1 - 2 2  
27  Monthly customisation 1 - 6 6  
28  Hybrid packages 0 - 1 0  
29 

 
Sharing the package with non-household 
members 

0 - 2 0 
 

30  Dividing payments 0 - 3 0  
* Not included in the scope of the research 
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This appendix provides an overview of both the design and results of the pilot survey. Firstly, The 

process of creating prior values for the pilot survey is presented in Section C.1. Ngene was used to 

create a design for the discrete choice survey (C.2) and the resulting 10 choice tasks are presented in 

Section C.3. Socio-demographic characteristics of pilot survey respondents are shown in Section C.4. 

Finally, the respondents’ answers were estimated in a choice model with BioGeme for which a .mod 

(C.5) and a .dat files were created to estimate the choice models.  

 

In order to use an efficient design, prior estimates were derived the following way:  

1. The list of chosen attributes and their parameters were presented to 10 people  

2. They were asked to rank them based on how important they were for them when choosing a 

MaaS package.  

3. The most important parameter was set to have a value of |2.5| and the rest of the parameters’ 

prior decreased based on their ranking so that the larger the difference to the next parameter, 

the larger the decrease in the value. 

 

For the pilot, an efficient MNL,D-design was used. This Section provides the Ngene syntax that was used 

in order to device the choice sets for the survey. 

Design 
;alts=Package1, Package2, Opt-out 
;rows=14 
;eff=(mnl,d) 
;cond: 
if(package1.PT_T=1, package1.PT_U=0), 
if(package1.PT_U=1, package1.PT_T=0), 
if(package2.PT_T=1, package2.PT_U=0), 
if(package2.PT_U=1, package2.PT_T=0), 
if(package1.PU_15=1, package1.PU_30=0), 
if(package1.PU_30=1, package1.PU_15=0), 
if(package2.PU_15=1, package2.PU_30=0), 
if(package2.PU_30=1, package2.PU_15=0), 
if(package1.CS_4=1, package1.CS_8=0), 
if(package1.CS_8=1, package1.CS_4=0), 
if(package2.CS_4=1, package2.CS_8=0), 
if(package2.CS_8=1, package2.CS_4=0), 
if(package1.BS_4=1, package1.BS_8=0), 
if(package1.BS_8=1, package1.BS_4=0), 
if(package2.BS_4=1, package2.BS_8=0), 
if(package2.BS_8=1, package2.BS_4=0), 
if(package1.Taxi_3=1, package1.Taxi_6=0), 
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if(package1.Taxi_6=1, package1.Taxi_3=0), 
if(package2.Taxi_3=1, package2.Taxi_6=0), 
if(package2.Taxi_6=1, package2.Taxi_3=0), 
if(package1.Taxi_6=0 and package1.Taxi_3=0 and package1.BS_4=0 and package1.BS_8=0 and 
package1.CS_8=0 and package1.CS_4=0,package1.PU_15=0 and package1.PU_30=0), 
if(package2.Taxi_6=0 and package2.Taxi_3=0 and package2.BS_4=0 and package2.BS_8=0 and 
package2.CS_8=0 and package2.CS_4=0,package2.PU_15=0 and package2.PU_30=0), 
if(package1.PU_15=1 or package1.PU_30=1, package1.Taxi_6=1 or package1.Taxi_3=1 or 
package1.BS_4=1 or package1.BS_8=1 or package1.CS_8=1 or package1.CS_4=1), 
if(package2.PU_15=1 or package2.PU_30=1, package2.Taxi_6=1 or package2.Taxi_3=1 or 
package2.BS_4=1 or package2.BS_8=1 or package2.CS_8=1 or package2.CS_4=1), 
if(package1.Price=1, package1.Sharing=0), 
if(package2.Price=1, package2.Sharing=0), 
if(package1.Price=2 or package1.Price=3, package1.PT_U=1), 
if(package2.Price=2 or package2.Price=3, package2.PT_U=1) 
;model: 
U(package1)=b0+b1[3]*Price[1,2,3]+b2.dummy[2]*PT_T[1,0]+b3.dummy[2.8]*PT_U[1,0]+b4.dummy[
0.8]*CS_4[1,0]+b5.dummy[1]*CS_8[1,0]+b6.dummy[0.2]*BS_4[1,0]+b7.dummy[0.3]*BS_8[1,0]+b8.d
ummy[0.5]*Taxi_3[1,0]+b9.dummy[0.6]*Taxi_6[1,0]+b10.dummy[0.2]*Sharing[1,0]+B11.dummy[1]*
PU_15[1,0]+b12.dummy[0.8]*PU_30[1,0]/ 
U(package2)= b0+b1*Price+ b2*PT_T + b3*PT_U + b4*CS_4 + b5*CS_8 + b6*BS_4 + b7*BS_8 + 
b8*Taxi_3 + b9*Taxi_6 + b10*Sharing + b11*PU_15 + b12*PU_30 
$ 

 

The following table shows the choice task design that was yielded from Ngene after 241,158 
evaluations. Together with the responses from the 46 pilot participants, they were turned into a data 
(.dat) file for BioGeme.  
 

Table C.1: The 14 choice tasks generated for the SP pilot survey. 
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Opt-

out

1 1 0 1 0 0 0 0 0 1 0 0 1 1 0 0 0 1 0 1 1 0 0 1 0

2 1 0 0 0 1 0 1 0 1 0 0 0 3 0 1 0 0 1 0 1 0 1 1 0

3 2 0 1 1 0 1 0 1 0 0 0 0 2 0 1 0 1 0 0 0 1 0 1 0

4 3 0 1 0 1 1 0 0 1 1 1 0 1 0 0 1 0 0 0 0 0 0 0 1

5 1 1 0 0 0 0 1 1 0 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0

6 2 0 1 0 1 0 0 1 0 1 0 1 1 1 0 0 0 0 1 0 0 0 0 0

7 1 0 0 0 0 1 0 0 1 0 1 0 2 0 1 1 0 0 1 1 0 1 0 0

8 2 0 1 0 1 1 0 1 0 0 1 0 2 0 1 1 0 0 1 0 1 1 0 1

9 2 0 1 1 0 1 0 0 0 1 1 0 3 0 1 0 0 0 0 0 1 1 1 0

10 3 0 1 0 1 0 1 1 0 0 0 1 3 0 1 1 0 1 0 1 0 0 1 0

11 1 0 1 1 0 0 0 1 0 0 1 0 1 1 0 0 1 1 0 0 0 0 0 1

12 3 0 1 1 0 0 1 0 0 0 0 0 3 0 1 0 1 0 1 0 1 0 0 1

13 3 0 1 0 1 0 0 0 0 1 0 1 2 0 1 1 0 1 0 0 1 0 0 1

14 1 1 0 0 1 0 0 0 1 0 0 0 1 0 1 0 0 0 1 0 0 0 1 0

Choice 1 Choice 2
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Socio-demographic characteristics of respondents for the pilot survey.

Table C.2: Information on the respondents of the pilot survey. 

Number of respondents 46 

Age  

Mean = 36 years 

15-17 4% 18-24 11% 25-34 46% 35-44 15% 45-54 9% 55-64 9% 65-74 

7%                                                           

Municipality Helsinki 63% Espoo 24% Vantaa 7% Kerava 2% Other 4% 

Gender Female 59% Male 41% 

Disposable household 

income (annual) 

<10 000 € 9%  10 000–24 999 € 27%   25 000–34 999 €   18%   

35 000–44 999 € 9%  45 000–55 000 € 11%  >55 000 € 25% 

Household size (persons) 1  26% 2 50% 3 11% 4 13%  
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Below is the model (.mod) file used to estimate the MNL model from the pilot SP survey results.  

[ModelDescription] 

"Estimation of an MNL model for Mobility-as-a-Service Packages based on 3 alternatives:" 

"- Package1" 

"- Package2" 

"- Opt-out" 

 

[Choice]  

//Where the chosen alternative can be found in the file 

CHOICE  

 

[Beta] 

//Name   Value  LowerBound UpperBound  Status (0=variable, 1=fixed) 

B_Package  0  -10000  10000  0  

B_Price   -2.5  -10000  10000  0 

B_PT_Trips  2  -10000  10000  0 

B_PT_Unlim  2.4 -10000  10000  0  

B_CarS_4 0.8 -10000  10000  0  

B_CarS_8  1 -10000  10000  0  

B_BikeS_4  0.2  -10000  10000  0  

B_BikeS_8  0.3  -10000  10000  0  

B_Taxi_3  0.5  -10000  10000  0  

B_Taxi_6  0.6  -10000  10000  0  

B_Sharing  0.2  -10000  10000  0  

B_PickUp_15  1 -10000  10000  0  

B_PickUp_30  0.8  -10000  10000  0  

 

[Utilities] 

// Id  Name   Availability cond Linear-in-parameter expression 

1 Package1 Package1 B_Package * one + B_Price * PA_Price + B_PT_Trips * PA_PT_Trips + B_PT_Unlim 

* PA_PT_Unlim + B_CarS_4 * PA_CarS_4 + B_CarS_8 * PA_CarS_8 + B_BikeS_4 * PA_BikeS_4 +  B_BikeS_8 

* PA_BikeS_8 + B_Taxi_3 * PA_Taxi_3 + B_Taxi_6 * PA_Taxi_6 + B_Sharing * PA_Sharing + B_PickUp_15 

* PA_PickUp_15 + B_PickUp_30 * PA_PickUp_30 

2 Package2 Package2 B_Package * one + B_Price * PB_Price + B_PT_Trips * PB_PT_Trips + B_PT_Unlim 

* PB_PT_Unlim + B_CarS_4 * PB_CarS_4 + B_CarS_8 * PB_CarS_8 + B_BikeS_4 * PB_BikeS_4 +  B_BikeS_8 

* PB_BikeS_8 + B_Taxi_3 * PB_Taxi_3 + B_Taxi_6 * PB_Taxi_6 + B_Sharing * PB_Sharing + B_PickUp_15 

* PB_PickUp_15 + B_PickUp_30 * PB_PickUp_30 

3 Opt-Out OO $NONE 

 

[Expressions] 

//To define arithmetic expressions for names that are not directly available from the data 

one = 1  

Package1 = 1  

Package2 = 1  

OO = 1  

 

[Model] 

//$MNL stands for Multinomial Logit Model 

$MNL 
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This appendix provides an overview of the design and results of the final SP survey. Firstly, Ngene syntax 

used to create a design for the discrete choice survey in presented in Section D.1. The resulting choice 

task design is shown in Section D.2. The most important correlations between socio-demographic 

variables and MaaS-related characteristics are shown in Section D.3. Lastly, the Biogeme .mod-file used 

to estimate the MNL model is presented in Section D.4. 

 

For the final survey, an efficient MNL,D-design with Bayesian estimations was used. This Section 

provides the Ngene syntax that was used in order to device the choice sets for the survey. 

?Main MaaS-survey 
Design 
;alts=Package1, Package2, Opt-out 
;rows=10 
;eff=(mnl,d,mean) 
;cond: 
if(Package1.PT_Trips=1, Package1.PT_Unlim =0), 
if(Package1.PT_Unlim=1, Package1.PT_Trips=0), 
if(Package2.PT_Trips=1, Package2.PT_Unlim =0), 
if(Package2.PT_Unlim =1, Package2.PT_Trips=0), 
if(Package1.PickUp_15=1, Package1.PickUp_30=0), 
if(Package1.PickUp_30=1, Package1.PickUp_15=0), 
if(Package2.PickUp_15=1, Package2.PickUp_30=0), 
if(Package2.PickUp_30=1, Package2.PickUp_15=0), 
if(Package1.CarS_4=1, Package1.CarS_8=0), 
if(Package1.CarS_8=1, Package1.CarS_4=0), 
if(Package2.CarS_4=1, Package2.CarS_8=0), 
if(Package2.CarS_8=1, Package2.CarS_4=0), 
if(Package1.BikeS_Trips=1, Package1.BikeS_Unlim=0), 
if(Package1.BikeS_Unlim=1, Package1.BikeS_Trips=0), 
if(Package2.BikeS_Trips=1, Package2.BikeS_Unlim=0), 
if(Package2.BikeS_Unlim=1, Package2.BikeS_Trips=0), 
if(Package1.Taxi_3=1, Package1.Taxi_6=0), 
if(Package1.Taxi_6=1, Package1.Taxi_3=0), 
if(Package2.Taxi_3=1, Package2.Taxi_6=0), 
if(Package2.Taxi_6=1, Package2.Taxi_3=0), 
if(Package1.Taxi_6=0 and Package1.Taxi_3=0 and Package1.BikeS_Trips=0 and 
Package1.BikeS_Unlim=0 and Package1.CarS_8=0 and Package1.CarS_4=0,Package1.PickUp_15=0 
and Package1.PickUp_30=0), 
if(Package2.Taxi_6=0 and Package2.Taxi_3=0 and Package2.BikeS_Trips=0 and 
Package2.BikeS_Unlim=0 and Package2.CarS_8=0 and Package2.CarS_4=0,Package2.PickUp_15=0 
and Package2.PickUp_30=0), 
if(Package1.PickUp_15=1 or Package1.PickUp_30=1, Package1.Taxi_6=1 or Package1.Taxi_3=1 or 
Package1.BikeS_Trips=1 or Package1.BikeS_Unlim=1 or Package1.CarS_8=1 or 
Package1.CarS_4=1), 
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if(Package2.PickUp_15=1 or Package2.PickUp_30=1, Package2.Taxi_6=1 or Package2.Taxi_3=1 or 
Package2.BikeS_Trips=1 or Package2.BikeS_Unlim=1 or Package2.CarS_8=1 or 
Package2.CarS_4=1), 
if(Package1.Price=1, Package1.Sharing=0), 
if(Package2.Price=1, Package2.Sharing=0), 
if(Package1.Price=2 or Package1.Price=3, Package1.PT_Unlim=1), 
if(Package2.Price=2 or Package2.Price=3, Package2.PT_Unlim=1) 
;model: 
U(Package1)= b0[-1.87] + b1[(n,-1.26,0.183)]*Price[1,2,3] + 
b2.dummy[(n,0.833,0.361)]*PT_Trips[1,0] + b3.dummy[(n,1.99,0.345)]*PT_Unlim[1,0] + 
b4.dummy[(n,0.318, 0.245)]*CarS_4[1,0] + b5.dummy[(n,0.589,0.227)]*CarS_8[1,0] + 
b6.dummy[n,0.03,0.234]*BikeS_Trips[1,0] + b7.dummy[(n,0.287,0.213)]*BikeS_Unlim[1,0] + 
b8.dummy[n,0.35,0.215]*Taxi_3[1,0] + b9.dummy[(n,0.711,0.22)]*Taxi_6[1,0] + 
b10.dummy[(n,0.527,0.217)]*Sharing[1,0] + B11.dummy[(n,0.381,0.218)]*PickUp_15[1,0] + 
b12.dummy[(n,-0.129,0.235)]*PickUp_30[1,0]/ 
U(Package2)= b0+b1*Price + b2*PT_Trips + b3*PT_Unlim + b4*CarS_4 + b5*CarS_8 + 
b6*BikeS_Trips + b7*BikeS_Unlim + b8*Taxi_3 + b9*Taxi_6 + b10*Sharing + b11*PickUp_15 + 
b12*PickUp_30 
$ 

 

This Section provides the Experiment design for the final SP survey as well as the visualisation of the 

choice tasks that was presented to the respondents.  

 

Table D.1: Final Choice Task Design. 

 

 

This section provides cross tables of the most significant correlations between socio-demographic and 

mobility related characteristics as well as interest towards Mobility-as-a-Service packages. The tables 

are explained in more detail in Section 6.1.3. 
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Opt-

Out

1 2 0 1 0 1 0 1 1 0 0 0 1 0 0 0 1 0 1 0 0 1 0 0 0

2 0 0 0 0 1 0 1 0 1 0 1 0 2 0 1 1 0 1 0 1 0 1 0 1

3 1 0 1 0 1 1 0 1 0 1 1 0 0 1 0 0 1 0 0 0 0 0 1 0

4 1 0 1 1 0 0 1 0 0 1 0 0 1 0 1 1 0 0 0 1 0 0 0 0

5 1 0 1 1 0 1 0 0 1 0 1 0 1 0 1 0 1 0 0 0 0 1 0 1

6 2 0 1 1 0 0 0 1 0 1 0 1 0 0 1 1 0 0 1 1 0 0 0 1

7 2 0 1 1 0 0 1 0 1 1 0 1 2 0 1 0 1 1 0 0 1 0 1 0

8 0 1 0 0 1 0 0 0 1 0 0 1 2 0 1 0 0 0 1 0 1 1 1 0

9 0 1 0 1 0 1 0 1 0 0 1 0 1 0 1 1 0 0 0 0 1 1 1 0

10 0 0 1 0 0 1 0 0 1 0 0 0 0 1 0 0 1 0 1 0 1 0 0 0

Choice 1 Choice 2

Male Female Total

HSL season No 76 79 155

Yes 28 67 95

Total 104 146 250

Gender

Table D.2: Cross table of Gender and HSL Season pass ownership. It can be seen that women are more likely to own a 
Seasonal public transport pass. 
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Table D.3: Cross table of household's disposable income and ownership of seasonal travel pass. It can be seen that majority 
of seasonal pass owners have below average income. 

 

 

 

Table D.4: Cross table of age and smart phone ownership. The table shows that smart phone ownership decreases as the 
respondents' age increases. 

 

 

 

Table D.5: Cross table of age and interest in MaaS packages. It shows that interest in packages decreases when age 
increases. 

 

 

 

Table D.6: Cross table of household disposable income and interest in MaaS packages. It can be seen that interest in 
packages decreases with higher income. 

 

< 10 000 €

10 000 - 

14 999 €

15 000 - 

19 999 €

20 000 - 

24 999 €

25 000 - 

29 999 €

30 000 - 

39 999 €

40 000 - 

59 999 €

60 000 - 

79 999 €

80 000 - 

99 999 €

> 100 000  

€

Rather 

not say Total

HSL season No 5 6 9 14 12 18 38 16 5 10 19 152

Yes 11 7 7 9 5 14 18 12 2 6 6 97

Total 16 13 16 23 17 32 56 28 7 16 25 249

Disposable Income

15-17 18 - 24 25 - 34 35 - 44 45 - 54 55 - 64 65-70 Total

No 0 1 0 1 7 12 17 38

Yes 5 11 41 33 33 48 42 213

Total 5 12 41 34 40 60 59 251

Age

Smart 

phone

< 18 18 - 24 25 - 34 35 - 44 45 - 54 55 - 64 ≥ 65 Total

No 3 2 14 15 23 30 42 129

Yes 2 10 27 19 17 30 17 122

Total 5 12 41 34 40 60 59 251

Interest in 

MaaS 

packages

Age

< 10 000 €

10 000 - 

14 999 €

15 000 - 

19 999 €

20 000 - 

24 999 €

25 000 - 

29 999 €

30 000 - 

39 999 €

40 000 - 

59 999 €

60 000 - 

79 999 €

80 000 - 

99 999 €

> 100 000  

€

Rather not 

say Total

No 5 6 6 14 7 16 31 11 3 9 20 128

Yes 11 7 10 9 10 16 25 17 4 7 5 121

Total 16 13 16 23 17 32 56 28 7 16 25 249

Interest in 

MaaS 

packages

Disposable Income



96 

 

The model (.mod) file for BioGeme estimations was constructed as follows:  

[ModelDescription] 

"Estimation of an MNL model for Mobility-as-a-Service Packages based on 3 alternatives:" 

"- Package1" 

"- Package2" 

"- Opt-out" 

 

[Choice]  

//Where the chosen alternative can be found in the file 

CHOICE  

 

[Beta] 

//Name  Value  LowerBound UpperBound  Status (0=variable, 1=fixed) 

ASC_OptOut 0 -10000 10000 0  

B_Price -1.26 -10000 10000 0 

B_PTTrips 0.833 -10000 10000 0 

B_PTUnlim 1.99 -10000 10000 0 

B_CarS4 0.318 -10000 10000 0 

B_CarS8 0.589 -10000 10000 0 

B_BikeSTrips 0.03 -10000 10000 0 

B_BikeSUnlim 0.287 -10000 10000 0 

B_Taxi3 0.35 -10000 10000 0 

B_Taxi6 0.711 -10000 10000 0 

B_Sharing 0.527 -10000 10000 0 

B_PickUp15 0.381 -10000 10000 0 

B_PickUp30 -0.129 -10000 10000 0 

i_Age 0 -10000 10000 0 

i_Income 0 -10000 10000 0 

i_Sharing 0 -10000 10000 0 

 

[Utilities] 

// Id  Name   Availability cond Linear-in-parameter expression 

1 Package1 Package1 B_Price * PA_Price + B_PTTrips * PA_PT_Trips + B_PTUnlim * PA_PT_Unlim + 

B_CarS4 * PA_CarS_4 + B_CarS8 * PA_CarS_8 + B_BikeSTrips * PA_BikeS_Trips +  B_BikeSUnlim * 

PA_BikeS_Unlim + B_Taxi3 * PA_Taxi_3 + B_Taxi6 * PA_Taxi_6 + B_Sharing * PA_Sharing + i_Sharing 

* HH_PA_Sharing + B_PickUp15 * PA_PickUp_15 + B_PickUp30 * PA_PickUp_30 

2 Package2 Package2 B_Price * PB_Price + B_PTTrips * PB_PT_Trips + B_PTUnlim * PB_PT_Unlim + 

B_CarS4 * PB_CarS_4 + B_CarS8 * PB_CarS_8 + B_BikeSTrips * PB_BikeS_Trips +  B_BikeSUnlim * 

PB_BikeS_Unlim + B_Taxi3 * PB_Taxi_3 + B_Taxi6 * PB_Taxi_6 + B_Sharing * PB_Sharing + i_Sharing 

* HH_PB_Sharing + B_PickUp15 * PB_PickUp_15 + B_PickUp30 * PB_PickUp_30 

3 Opt-Out one ASC_OptOut * one + i_Age * Age + i_Income * Income 

 

 

[Expressions] 

//To define arithmetic expressions for names that are not directly available from the data 

one = 1  

Package1 = 1   

Package2 = 2  

HH_PA_Sharing = HH * PA_Sharing 

HH_PB_Sharing = HH * PB_Sharing 

 

[Model] 

//$MNL stands for MultiNomial Logit Model 

$MNL  
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This Section provides the whole final paper survey sent to respondents. Because the survey was 

distributed in Finnish, a translation to English will be provided on the right side of the paper 
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This appendix will end the report with a personal reflection upon the graduation process.  

 

This master thesis was hosted by two Finnish organisations, Sito Oy and the Finnish Transport Agency, 

while majority of the work was carried out in the Netherlands. I am grateful I was given this opportunity 

and that so many people in both countries wanted to provide me with support whenever needed. I was 

not familiar with the concept of MaaS until it was proposed to me as a topic 18 months ago. Over the 

duration of this project, however, I have come to see it emerge in the transport sector discussions, 

especially in Finland, and I am glad I could be part of the start in research.  

During the first phase, I held discussions with the organising bodies as well as interviews with potential 

customers of MaaS. I was happy to notice that so many people were interested, and even enthusiastic, 

about the topic. Conducting the interviews helped me not only with listing the factors that could be of 

influence on travellers’ choice of mobility packages but also getting ideas of how to present this 

unfamiliar concept to consumers without prior knowledge on the matter.  

Second part of the research consisted of a Stated Preference experiment. Originally, I approached the 

topic of MaaS in order to apply my knowledge on Stated Preference research. Nevertheless, I have 

come to recognise how limited my expertise on the methodology actually is and how much there is to 

be improved upon. Especially constructing the experimental design proved a challenge. For instance, 

constructing an experimental design with realistic enough plans is not easy. It required plenty of 

restrictions to the syntax which, regardless of the amount of trying, yielded some interesting choice 

sets. I am certain it could have been done in a much simpler way.  

I was pleasantly surprised by the amount of feedback I received during both the pilot and final SP 

surveys. I got plenty of positive feedback on the topic stating that they deemed the research valuable 

and how they wanted to try out the service. However, it is the critical comments by participants that 

provoke most discussion and provide a starting point to improving the service.   

During this thesis, I was able to combine my interest in choice modelling, transport and smart mobility. 

Despite the challenges I faced, I am proud of the process and the results. I may not have been familiar 

with MaaS at first but I have come to appreciate its innovativeness and I am eager to follow its 

development in the future. I hope these insights will inspire others and are found to be useful for further 

research and possible applications of Mobility-as-a-Service.   

 


