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1. Introduction 

 

1.1. Background 

 

The field of transport is undergoing revolutionary change. New means of owning and using 

vehicles continue to emerge and will become more widespread in the next few years (Feigon 

& Murphy 2016; Ministry of Transport and Communications 2016; Tinnilä & Kallio 2015). Car 

sharing, which enables car usage without private ownership, is one example of this trend. 

Another example is the discussion around possibilities to provide travel services and vehicles 

for use in customized packages based on individual demand (e.g. the άaƻōƛƭƛǘȅ ŀǎ ŀ {ŜǊǾƛŎŜέ 

concept described by Karlsson et al. (2016) and Rantasila (2015)). The dichotomy between 

άpublicέ and άprivateέ is morphing into a greater diversity of ownership and collaboration 

formats (Feigon et al. 2016).   

For their part, applications for smartphones and other devices are increasingly shaping travel 

behaviour (Shaheen et al. 2016). Travel applications offer the consumer a wide range of 

transportation services, including vehicle routing, real-time transit arrival predictions, real-

time data on traffic flow status, information about roadworks and incidents, and information 

on parking availability (Shaheen et al. 2016). These services are becoming highly popular: 

according to a recent study conducted in the U.S., 67% of American smartphone owners 

used their phone for navigation while driving, and 25% used it to get public transport 

information (Smith et al. 2015). Smartphone apps can make travelling faster, cheaper and 

smoother (Shaheen et al. 2016); it is hardly surprising, therefore, that people are turning to 

them to meet their mobility needs. Travel apps shape travel behaviour by reducing the 

cognitive or physical effort required and giving users greater perceived control over their 

choices (Shaheen et al. 2016; Korbel et al. 2013). 

At the same time, the development of automated vehicles is taking major steps forward (van 

Arem et al. 2016; Offer 2015). Although it will take some time before fully automated 

vehicles can enter common traffic, cars already have multiple assistance features that lessen 

the ŘǊƛǾŜǊΩǎ ŘǳǘƛŜǎ ŀƴŘ ƳŀƪŜ ŘǊƛǾƛƴƎ ƳƻǊŜ ŜŦŦƻǊǘƭŜǎǎΦ ¢ƘŜǎŜ ƴŜǿ ǾŜƘƛŎƭŜǎ ŀƴŘ ǎŜǊǾƛŎŜǎ 

together are changing the role of the human as driver and traveller.  
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Information and communication technologies have certainly made some travel unnecessary, 

but they also support travelling in various ways. Mobile communications promote a mobile 

lifestyle, where people can move and access information simultaneously (Lyons & Urry 

2005). Besides mobile communication and improved information availability, information 

and communication technology (ICT) services have affected the use of time spent travelling, 

and possibly the value of travel time as well (Lyons & Urry 2005). A widening set of activities 

can be carried out while aboardτnot only entertainment or socialising activities, but often 

working as well. Digitalisation is also fostering the development of new, demand-driven 

transport services, which creates countless possibilities for travellers (Casey & Valovirta 

2016; Ministry of Transport and Communications 2016). 

{ǘǳŘƛŜǎ ǎƘƻǿ ǘƘŀǘ ǘǊŀǾŜƭƭƛƴƎ ŎƻƴǘƛƴǳŜǎ ǘƻ ōŜ ŀƴ ŜǎǎŜƴǘƛŀƭ ǇŀǊǘ ƻŦ ƻǳǊ ŜǾŜǊȅŘŀȅ ƭƛǾŜǎ ƛƴ ǘƻŘŀȅΩǎ 

societies (Flamm & Kaufmann 2006; Urry 2002). An interesting fact is that even though 

vehicles have become faster, the time spent travelling has not diminished (Lyons & Urry 

2005). Thus, people are travelling further; the annual distance travelled per person has 

increased substantially (Lyons & Urry 2005). 

While the transport environment takes new shapes, a significant change has occurred in 

transport research and policy: After decades of infrastructure building, maintenance and 

asset management, the focus has shifted toward management of demand (Carreno & Welsh 

2009; Lyons & Urry 2005; Axhausen et al. 2002). This means embracing a better 

ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǇŜƻǇƭŜΩǎ Ƴƻōƛƭƛǘȅ ƴŜŜŘǎ ŀƴŘ ǘǊŀǾŜƭ behaviour. In transport research, this 

translates as no longer focusing on minimising travel times or representative day- and peak 

hours alone; rather, it means understanding the multiple travel patterns and rhythms of 

daily life more deeply (Lyons & Urry 2005; Axhausen et al. 2002). Demand management-

driven transportation policy aims to affect transport demand by changing travel behaviour 

(Axhausen et al. 2002). Examples of policy tools currently in use include peak pricing, which 

aims at influencing the activity planning of individuals, or information provision to assist 

learning of new temporal travel patterns and paths (Axhausen et al. 2002). 

Because of unpredictable changes in transport and new demand-focused services and 

policies, it is crucial to better understand the main factor in transport: individual human 

beings. Traditional travel research methods that emphasise analysing past trips are no longer 

enough. For example, common travel surveys focus on collecting descriptive data about 

travel patterns. The data is used in modelling and predicting future travel and in decision-

making processes. But inherent in models and predictions based on realised travel is the 
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expectation that travel services and behaviour will remain constant over time. A recent 

report from the Finnish Ministry of Transport and Communications recognises the problem: 

ά.ŜŎŀǳǎŜ ŎǳǊǊŜƴǘ ǘǊŀǾŜƭ ƳƻŘŜƭǎ ŀǊŜ ŜǎǘƛƳŀǘŜŘ ǘƻ maintain the status quo, they fit  well to 

stable circumstances and situations where the status quo is well known. If the future is 

uncertain or major changes occur, models based on the current situation and behaviour will 

not be usable.έ (Free translation, Ministry of Transport and Communications 2016: 3).   

Mobility is a concept that reaches beyond visible travel to consider things like travel 

potential, experience and constraints. Both of the ongoing trendsτemergence of new ways 

to travel and objectives of managing mobility demandτrequire a deeper understanding of 

mobility than travel practices in the past and present. Identifying the most important factors 

and variables of mobility can broaden our understanding of travellers. Focusing on individual 

resources, constraints, preferences and priorities related to travel can increase our 

comprehension of travel through the concept of mobility. Understanding the factors behind 

travel decisions is a fascinating topic that can be profoundly useful in both planning and 

policymaking. 

 

1.2. Objectives and research questions 

 

This work takes a step towards a more comprehensive understanding of individual mobility 

and bringing this understanding closer to practice. This is done in two parts: First, the 

concept of mobility is elaborated from a multidisciplinary approach, and a new mobility 

model is created in which the most essential factors and components of mobility as travel 

potential are identified. Second, individual preferences, resources and constraints related to 

daily travel are surveyed, because they relate closely to mobility but are not commonly 

studied. The focus of this work is on individual mobility in daily life; non-daily mobility 

activities like tourism are not dealt with here.  

Three things are emphasised here: (1) Mobility is a complex issue that is approached from 

multiple perspectives in different research fields. A single viewpoint gives a relatively narrow 

picture of it; thus striving towards a more interdisciplinary discussion is necessary. (2) The 

work does not focus on trips that have already taken place, but rather on the framework in 

which they did or did not happen. This framework includes the most relevant factors 

involved in mobility. It is not restricted to realized travel, because trips that are not made 
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are relevant to know as well, and they are usually ignored in travel studies focusing on 

descriptive travel data. Studying personal travel resources and constraints gives us a better 

idea of the factors that enable and restrict daily travelτin other words make trips happen 

or not. Studying personal preferences gives us a greater sense of what is important for 

people when travelling, and on what premises they make their travel decisions. Thus, the 

perspective is rather from the subjective daily travel experiences of people than from 

observable travel actions.  Understanding individual resources, constraints and preferences 

shaping mobility takes understanding travel behaviour to a level that is less dependent on a 

static transport environment. (3) Rather than looking at travel modes alone, this work aims 

to identify some their most relevant features, such as rapidity or boot space, and to focus 

on these. In other words, it strives to disassemble travel modes into travel features and study 

how important people find them, with the understanding that they may vary from trip to 

trip. I believe that focusing on travel features and their importance to people can increase 

our understanding of why an individual chooses one travel mode or route over another. In 

addition, the impacts of new travel modes and services could thus better be estimated as 

soon as their features are known explicitly enough. Knowing how the features of different 

ǘǊŀǾŜƭ ƳƻŘŜǎ ǊŜǎǇƻƴŘ ǘƻ ǇŜƻǇƭŜΩǎ Ƴƻōƛƭƛǘȅ ƴŜŜŘǎΣ Ǉreferences and resources will raise new 

viewpoints and tools for future travel research, planning and policy.  

To summarise, the aim of this work is to increase our understanding of mobility and travel 

by elaborating the mobility concept. This was done by bringing the travel and mobility 

literature together and interviewing specialists first. The viewpoints of both were then 

applied to constructing a theoretical mobility model that includes the most relevant 

identified factors related to individual daily mobility. The purpose of the model is to 

concretise a complex phenomenon of mobility solidly enough that it can better be 

considered in future travel research, planning and policy. After construction of the model, 

individual travel preferences, resources and constraints were explored with a survey.  These 

factors have garnered little attention earlier, but they have a crucial impact on making or 

not making trips and how they are done in everyday life.  

The research questions are as follows: 

1) What does mobility consist of? 

2) What preferences and priorities do people have in daily travel? 

3) Which constraints restrict daily mobility? 
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These questions were addressed in two phases: The first started with a multidisciplinary 

literature review on different aspects of travel, the meaning of mobility, and the factors 

shaping mobility. Following this, three specialists were interviewed especially in relation to 

more obscure and complex mobility-related issues. Based on the literature review and 

specialist interviews, a personal mobility model was constructed. In the second phase, a 

survey was conducted to gain a better understanding of the research questions and mobility 

as a whole.  
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2. Theoretical framework and literature review 

 

2.1. Travel as a multidisciplinary field of research 

 

The ability of people to move between locations is essential in the operation of social, 

economic and practical everyday activities. Transport is defined as a system or means of 

conveying people or goods from place to place. Travel is defined as the movement of people 

between geographical locations. Mobility is defined as the ease of movement or the 

potential for movement (discussed more specifically in chapter 2.2). A trip is travel to a 

particular place. Transport, travel and mobility link to multiple fields in social, historical, 

political, economic and environmental dimensions. Accordingly, they are multidisciplinary in 

nature and are studied from a wide range of perspectives in different fields of research.  

Travel has many characteristics, including at least origin, destination, extent (number and 

length in time or distance), nature (mode, route, timing) and purpose (Rodrique et al. 2017). 

Passengers have transport requirements on travel time, punctuality or reliability, 

convenience, transfers, costs, comfort, security, and so forth.  

Geography has major relevance for transport systems and travel. On the one hand, distances 

restrict transport, but on the other, transport would not exist without distances (Rodrique 

et al 2017). The geography of resources, people and activities is not random but has logic 

and order that is usually called spatial structure (Rodrique et al. 2017; Anas et al. 1998). The 

spatial organisation of cities is tightly related to mobility needs, possibilities and constraints. 

Travelling is something that happens through space, but it happens through time as well. 

Swedish geographer Torsten Hägerstrand (1982, 1992) contributed to mobility research by 

discussing the time-space geographies of everyday life. His work has been continued by 

many (e.g. Thrift 1996) on space, spatial formations and mobility. Mobility research has 

become a new topic of active discussion in the field of geography, thanks to the availability 

of big data. This is used in the study of transport mobility (see e.g. Järv et al. 2014) and 

individual activity spaces that represent areas of potential travel (Li & Tong 2016). 

Travel behaviour studies rooted in psychology and the social sciences have researched the 

indivisible relationship of abstract constructs, such as attitudes, values, perceptions and 

desires, to ƻƴŜΩǎ ǘǊŀǾŜƭ ŎƘƻƛŎŜǎ όtŀǳƭǎǎŜƴ Ŝǘ ŀƭΦ нлмпύΦ vǳŀƭƛǘŀǘƛǾŜ ŘƛƳŜƴǎƛƻƴǎ ƻŦ ǘǊŀǾŜƭ ŀǊŜ 

traditionally difficult to capture completely (Gudmundsson 2005). The significance of 
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identity and attitudes in travelling is, however, well recognised by researchers. Paulssen and 

others (2014) created a travel mode choice model that ǘŀƪŜǎ ƛƴŘƛǾƛŘǳŀƭΩǎ ǾŀƭǳŜǎ ŀƴŘ 

attitudes into account. Besides these, at least the effects of attitudes, personality traits, 

multiple identities, sexuality, and situation-specific aspects on mode choice have been 

studied (Klein & Smart 2016; Murtagh et al. 2012; Klöckner & Friedrichsmeier 2011; Vredin 

Johansson et al. 2006). In addition to personal factors, social position has a significant impact 

on an ƛƴŘƛǾƛŘǳŀƭΩǎ ǘǊŀǾŜƭ possibilities, and not everyone has equal possibilities to move along 

transport systems (Martens 2016).  

Common travel surveys, models and predictions focus mainly on realised travel. Trips made 

by individuals are analysed to define travel patterns of people of different age, sex, 

occupation, income, household type and size, location and type of residential area (e.g. 

National Travel Survey 2011ς2012). The travel patterns are then generalised into the whole 

population using demographic data (e.g. in Finland: Moilanen et al. 2014; Salomaa 2011). 

Geographical information can be used in such a way that taking into account the locations 

of residences, workplaces and other visited places enables the most probable trips and 

routes to be defined for each individual. These models are based on the measured, realised 

movement of individuals in the past, demographic information about people, infrastructure, 

living and land use, and mathematical functions. Calculated future mobility changes in the 

models are mainly due to changes in demographics, transportation planning and land use.  

Clustering people into traveller segments based on demographic information has been done 

to determine the ǎŜƎƳŜƴǘǎΩ ŘƛŦŦŜǊŜƴŎŜǎ ƛƴ Ǉŀǎǘ ǘǊŀǾŜƭΥ ƴǳƳōŜǊ ƻŦ ƧƻǳǊƴŜȅǎΣ ƭŜƴƎǘƘ ƻŦ ǘǊƛǇǎ 

and time used in travel (Tuominen et al. 2007). Traveller segments were created also in an 

EU-based project called SEGMENT, and were based on travel behaviour and attitudes toward 

different travel modes (Frost et al. 2013). The travel mode choice of different demographic 

groups has been studied as well (e.g. Wu et al. 2015), and even predicted by machine 

learning (Omrani 2015). Stermerding (1996) investigated the possibilities of bringing a 

feature-specific decision-making aspect to travel studies already 20 years ago by 

implementing a conjoint method covering travel preferences and mode choice. Similar kinds 

of methods based on the use of logit models are more widely called choice experiments in 

travel studies. These have gained prominence lately in response to the emergence of new 

travel modes (Chen et al. 2016; Mahmoud et al. 2015). 

There are multiple aspects to travel; accordingly, different research areas focus on distinct 

issues. However, communication between the research areas is important to gain as broad 
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a picture of travel as possible. In policymaking and planning, for instance, this is especially 

important. 

 

2.2. Mobility concept and theory 

 

The tŜǊƳ ΨƳobilityΩ is often used in common language to simply describe travel. In many 

cases, mobility is not defined at all. When defined, it has different definitions in different 

contexts (Carlson & Marchi 2014; Metz 2000). Most definitions agree that mobility is related 

to movement that happens in some kind of space. The movement can be of people, goods, 

information, capital or almost anything. It can happen at least in geographical space, social 

space and virtual space.  

In this work, the focus is on human mobility. Human mobility can be divided into two 

categories: spatial mobility and social mobility (Kellerman 2016; Kaufmann & Montulet 

2008). Spatial mobility usually refers to geographical displacement, and social mobility to 

status transitions of an individual or a group (Kellerman 2016; Kaufmann et al. 2004).  

Sometimes, an ambiguous question is whether mobility should be considered as actual 

movement or the potential for movement. Kellerman (2016: 1) leaves both these options 

ƻǇŜƴ ƛƴ Ƙƛǎ ŘŜŦƛƴƛǘƛƻƴΥ άώIϐǳƳŀƴ Ƴƻōƛƭƛǘȅ ƛƴ ƛǘǎ Ƴƻǎǘ ƎŜƴŜǊŀƭ ŀƴŘ ōŀǎƛŎ ǎŜƴǎŜ Ƴŀȅ ōŜ ǊŜŦŜǊǊŜŘ 

to as shifting, or the human ability to shift [either spatially or socially]έΦ The Oxford English 

5ƛŎǘƛƻƴŀǊȅ hƴƭƛƴŜ όнлмсύ ŘŜŦƛƴŜǎ Ƴƻōƛƭƛǘȅ ƎŜƴŜǊŀƭƭȅ ŀǎ άǘƘŜ ŀōƛƭƛǘȅ ǘƻ ƳƻǾŜ ƻǊ ǘƻ ōŜ ƳƻǾŜŘΤ 

ŎŀǇŀŎƛǘȅ ŦƻǊ ƳƻǾŜƳŜƴǘ ƻǊ ŎƘŀƴƎŜ ƻŦ ǇƭŀŎŜΤ ƳƻǾŀōƭŜƴŜǎǎΣ ǇƻǊǘŀōƛƭƛǘȅέ ŀƴŘ ŀǎ άŜŀǎŜ or 

ŦǊŜŜŘƻƳ ƻŦ ƳƻǾŜƳŜƴǘΤ ŎŀǇŀŎƛǘȅ ŦƻǊ ǊŀǇƛŘ ƻǊ ŎƻƳŦƻǊǘŀōƭŜ ƭƻŎƻƳƻǘƛƻƴ ƻǊ ǘǊŀǾŜƭέΦ ¢ƻ Ƴȅ 

knowledge, mobility in travel research is most often defined as the ability to move (Hanson 

1995), the ease of movement (Sager 2006), or the potential for movement (Spinney et al. 

2009; Gudmundsson 2005). It is worth noting (Kellerman 2016; Innamaa et al. 2013) that 

mobility is still often reduced to only transport or confused with accessibility or efficiency.   

However, it is more than revealed movement. According to some definitions, it even 

includes ǇŜƻǇƭŜΩǎ ǇǊŜŦŜǊŜƴŎŜǎ ƻŦ ǘǊŀǾŜƭΣ ǘƘŜƛǊ ŦŜŜƭƛƴƎǎ, and their decisions over time, mode 

and route (Hakonen 2011; Button et al. 2006; Gudmundsson 2005). Thus, άƳƻōƛƭƛǘȅ ƛǎ ƴƻǘ 

just a matter of where one can travel but also entails the ease of travel. In many cases it is 

the quality of travel that is important rather than the simple ability to get somewhere.έ 

(Button et al. 2006: 19).  
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Mobility, defined as the ease of movement or the potential for movement, is conditioned 

based on mobility tools, such as the networks and means of travel one knows about, has 

access to and is willing to use (Kulmala and Rämä 2010; Spinney et al. 2009). Revealed 

movement thus happens within mobility (Spinney et al. 2009). In the transport context, this 

revealed movement is usually denoted as revealed travel (Sager 2006) or as transport 

mobility that as a concept is based on personal benefits derived from travelling (Spinney et 

al. 2009). Benefits derived from travelling can be social, emotional, psychological or physical 

(Metz 2000). The term Ψobservable travelΩ has also been used for revealed movement 

(Kaufmann 2002). Since measuring mobility is a very difficult task, revealed travel or 

transport mobility is often used as an imperfect measure of mobility (Spinney et al. 2009), 

even when mobility is defined as travel potential. Accessibility is another mobility-related 

concept that can be measured. It describes the number of opportunities or activity sites 

available within a particular travel time or distance (Kellerman 2016; Farrington & Farrington 

2005; Sherman et al. 2005). Accessibility thus refers more to places, whereas mobility refers 

to individual people, their personal experiences and choices. However, accessibility is closely 

ǘƛŜŘ ǘƻ ƳƻōƛƭƛǘȅΣ ōŜŎŀǳǎŜ ŀŎŎŜǎǎƛōƛƭƛǘȅ ŜƴŀōƭŜǎ ǇŜƻǇƭŜΩǎ realised and potential mobility.  

The mobility model developed for the TeleFOT project (Innamaa et al. 2013), and used in the 

Drive C2X project as well (Malone et al. 2014), provides a structure for the transport mobility 

concept (Figure 1). The model consists of the amount of travel, travel patterns and journey 

quality. These three elements of transport mobility are further dismantled into more specific 

branches of elements. Amount of travel consists of the number of journeys, length and 

duration. Duration is the same thing as time consumed. In travel patterns, element bundle 

timing, [travel] mode, route and [travelling in] adverse conditions are included. Timing 

measures on what time of the day trips are made, or on which day of the week, etc. Journey 

quality in turn contains subjectively experienced elements including user stress, user 

uncertainty, feeling of safety and feeling of comfort. This model is used as a basis for 

revealed travel in the mobility model built in this work.  
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Figure 1. TeleFOT mobility model (Innamaa et al. 2013). 

Both personal and external factors affect mobility, whether considering potential or 

transport mobility. Skills, competence, resources, background and situation in life could be 

examples of personal factors affecting mobility (Kellerman 2016; Kaufmann 2004). External 

factors cover all kinds of environmental, social and cultural matters that shape mobility. 

Also, the causes of mobility are various. On the one hand, mobility may be considered a 

derived need, since people commonly need to travel in order to participate in activities and 

events, meet people, see places and gain material or information. On the other hand, 

mobility can also be seen as a primary need: a human being is naturally curious to visit new 

places. In addition, people have a biological need related to locomotion, simply to physically 

move their limbs. The motivations for movement have been categorised into push and pull, 

where push relates more to primary reasons for moving, and pull to a derived need to move 

(Kellerman 2016).  

It is important to remember that individuals may have different opinions about what trips 

are feasible (Sager 2006). According to Sager (2006: 483), a distinction could thus be made 

ōŜǘǿŜŜƴ ǎǳōƧŜŎǘƛǾŜ ŀƴŘ ƻōƧŜŎǘƛǾŜ ƳƻōƛƭƛǘȅΥ άSubjective mobility takes us inside mental 
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space.έ Understanding travel behaviour and decisions indeed requires going inside this 

άƳŜƴǘŀƭ ǎǇŀŎŜέΦ When mobility is defined as the potential for travel, it could be argued that 

there is no such thing as objective mobility. My interpretation is that subjective experiences 

are the one crucial factor in the mobility concept, and thus mobility is always subjective. In 

turn, realised travel or transport mobility can be measured objectively.  

In the social sciences, mobility has a different meaning. Social mobility refers to status 

transitions of individuals and groups (Kellerman 2016). It links to differences in social 

achievement according to social background, which relates to theories on social and 

educational opportunities (Boudon 1984). One dictionary definition of social mobility is 

άƳƻǾŜƳŜƴǘ ƻŦ ƛƴŘƛǾƛŘǳŀƭǎΣ ŦŀƳƛƭƛŜǎΣ ƻǊ ƎǊƻǳǇǎ ǘƘǊƻǳƎƘ ŀ ǎȅǎǘŜƳ ƻŦ ǎƻŎƛŀƭ ƘƛŜǊŀǊŎƘȅ ƻǊ 

straǘƛŦƛŎŀǘƛƻƴέ ό9ƴŎȅŎƭƻǇŋŘƛŀ .ǊƛǘŀƴƴƛŎŀ hƴƭƛƴŜ нлмсύΦ  

Mobility is an essential part of late modern societies, enabling a myriad of possibilities that 

make up our well-being, identities, and the life we know (Freudendal-Pedersen 2009). Social 

factors, such as background, resources and situation in life, affect spatial mobility. Also 

personal factors, such as skills and competence shape spatial mobility. Thus, people have 

different abilities to move. Massey (1994: 149) described this social inequality in mobility as 

ŦƻƭƭƻǿǎΥ ά5ƛŦŦŜǊŜƴǘ ǎƻŎƛŀƭ ƎǊƻǳǇǎ ƘŀǾŜ ŘƛǎǘƛƴŎǘ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ǘƻ ǘƘƛǎ ŀƴȅǿŀȅ ŘƛŦŦŜǊŜƴǘƛŀǘŜŘ 

mobility: some people are more in charge of it than others; some initiate flows and 

ƳƻǾŜƳŜƴǘΣ ƻǘƘŜǊǎ ŘƻƴΩǘΤ ǎƻƳŜ ŀǊŜ ƳƻǊŜ ƻƴ ǘƘŜ ǊŜŎŜƛǾƛƴƎ ŜƴŘ ƻŦ ƛǘ ǘƘŀƴ ƻǘƘŜrs; some are 

effectively imprisoned by it.έ  

Social and spatial mobility are interrelated. Spatiality and spatial restructuring are one area 

of analysis that has brought out the significance of spatial mobility also in the social sciences 

(Hannam et al. 2006; Harvey 1989; Soja 1989). All forms of social life involve geographical 

proximity and distance that necessitate spatial mobility (Urry 2002). Therefore, the ability to 

move is essential for social intercourse (Carp 1988; Lawton & Nahemow 1973; Irwin 1970). 

It links people in patterns of desire, obligation and commitment (Urry 2002). Spatial mobility 

is usually required for one to participate in activities and events, meet people and explore 

new places. It is, in many cases, a prerequisite to fulfilling daily needs. According to 

Kellerman (2016), upward social mobility may lead to increased and extended spatial 

mobility, because one might have enhanced ability to purchase and use different means of 

transport. The other way round, increased spatial opportunity can mean a rise in social 

mobility, where one can access more information and the opportunities that stimulate it. It 

is worth noting, however, that increased realised mobility does not automatically imply a 
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better life for the individual or the ǎƻŎƛŜǘȅΦ ¦ǊǊȅ όнллнΥ нтлύ ǎǘŀǘŜǎ ǘƘŀǘ άŀ ƎƻƻŘ ǎƻŎƛŜǘȅ ǿƻǳƭŘ 

ƳƛƴƛƳƛȊŜ ΨŎƻŜǊŎŜŘ ƛƳƳƻōƛƭƛǘȅΩ όŀǎ ǿŜƭƭ ŀǎ ǘƘŜ Ƴŀƴȅ ŦƻǊƳǎ ƻŦ ΨŎƻŜǊŎŜŘ ƳƻōƛƭƛǘȅΩύ ŀƴŘ 

maximize the conditions for copresence.έ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ǎƻƳŜǘƛƳŜǎ ƛǘ ƛǎ ƴƻǘ ǇƻǎǎƛōƭŜ ŦƻǊ 

one to travel, while at other times one is forced to. A discussion on an ideal society is, 

however, an entirely different issue altogether. 

Although virtual services may have reduced the need for spatial mobility in some cases, 

studies show that the time used for travelling has not diminished (Lyons & Urry 2005). There 

are occasions on which a virtual presence simply cannot replace a real one. The interrelation 

of spatial and social mobility is closely related to questions of socio-spatial inequalities and 

social justice.     

Some argue that there is no point separating social from spatial mobility. Kaufmann and 

others (2002) launched a relatively new alternative concept for potential mobility. This 

ŎƻƴŎŜǇǘ ƛǎ ΨƳƻǘƛƭƛǘȅΩΣ ŀƴŘ ƛǘ ƛƴ ŀ ǎŜƴǎŜ ŎƻƳōƛƴŜǎ ǘƘŜ ƳŜŀƴƛƴƎǎ of social and spatial mobility. 

Motility is defined as άǘƘŜ ŎŀǇŀŎƛǘȅ ƻŦ ŜƴǘƛǘƛŜǎ όŜΦƎΦ Ǝƻods, information or persons) to be 

mobile in social and geographic space, or as the way in which entities access and appropriate 

the capacity for socio-ǎǇŀǘƛŀƭ Ƴƻōƛƭƛǘȅ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜƛǊ ŎƛǊŎǳƳǎǘŀƴŎŜǎέ όYŀǳŦƳŀƴƴ Ŝǘ ŀƭΦ 

2004: 750). Motility can be described as potential mobility, or it can be seen as social and 

spatial mobility combined. Another basis for this concept is that potential mobility can be 

considered one form of capital (Kaufmann et al. 2002). This makes sense, if we suppose that 

mobility enables wider opportunities for social, and other, achievement.  

According to Kaufmann and others (2004), motility consists of three main components: First 

is access, which is constrained by time, place and other environmental constraints. Second 

is competence, which refers to skills and ability. Third is appropriation: how individuals or 

groups act upon or interpret their access and competences, whether real or perceived.   

The criticism that they express towards the original mobility concept is justifiable: 

geographical mobility and social mobility, which are closely tied to each other, are often 

inconsistently totally separated without acknowledging the embedded relations. Besides 

them, at least Urry (2002) has criticised particularly geographers for not being concerned 

with the social bases of travel. Traditional mobility research has also been criticised as 

merely describing actual and past fluidity (Kaufmann et al. 2004). However, I argue that the 

latter is not the fault of the mobility concept itself, but rather of insufficient methods. 
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The term mobility is used here, because it is widely used and can be dismantled into 

potential and revealed travel. As an urban geographer, I intend not to ignore the presence 

and significance of the social aspects of mobility. Still, the focus of this work is not on social 

mobility but on geographical mobility, which anyway connects tightly to social aspects. That 

is to say, this work deals with the physical mobility of people in geographical space. Mobility 

is here defined as the potential for physical travel of people through space and time, and 

according to the definition, revealed travel happens within mobility.  

 

2.3. Literature on daily mobility-shaping variables 
 

Multiple factors shape mobility. Both personal variables and the environment affect the way 

one travels and the possibilities for travel. Multidisciplinary literature presents multiple 

aspects to mobility. The literature introduced here, in addition to the mobility literature 

introduced in chapter 2.2, constructs the basis for the mobility model in this work.  

Demographic and socioeconomic factors are related to realised travel (e.g. Wu et al. 2015; 

Tuominen et al. 2007). It has been noticed that demographic factors such as sex and age 

correlate with travel (e.g. National Travel Survey 2010ς2011). Socioeconomic factors like 

income relate to travel also. These factors can create opportunities or restrictions for an 

ƛƴŘƛǾƛŘǳŀƭ ǇŜǊǎƻƴΩǎ travel. Demographic and socioeconomic factors are related to varying 

situations in life, which affect all decisions and travel alike. Thus, travel cannot completely 

be separated from other areas of life, as the mobility concept suggests. The potential for 

travel derives from various factors, including socioeconomic ones. Interrelation of 

geographical and social mobility refers to this notion as well. 

Needs for mobilƛǘȅ ŀǊŜ ǾŀǊƛƻǳǎ ŀƴŘ ƛƴŘƛǾƛŘǳŀƭΣ ŀƴŘ ǘƘŜȅ ǊŜƭŀǘŜ ǘƻ ƛƴŘƛǾƛŘǳŀƭǎΩ ǎƛǘǳŀǘƛƻƴǎ ƛƴ ƭƛŦŜΦ 

Kellerman (2016) specifies that mobility is both a derived and a primary need. Mobility is 

often necessary for people to participate in activities such as grocery shopping, going to 

work, or meeting other people. In these cases, mobility is a way of meeting other needs in 

life. At the same time, it is said that humans have a need to be mobile just for the sake of 

moving. They have a natural craving to move their limbs. In addition, people are curious by 

nature and eager to seek variety (McAlister & Pessemier 1982), which could be one reason 

for moving from one place to another. People, however, have needs that do not push for 

travel or even constrain it. For example, resting and household work typically require staying 
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at home and possibly take priority over mobility needs. Needs vary by nature and 

importance and are thus a matter of prioritisation. Not all potential travel is realised. 

Demographic and socioeconomic factors are tied to multiple complex social and cultural 

mechanisms that affect behaviour and decision making. Personal attitudes and values play 

a big role in travel behaviour (Paulssen et al. 2014; Beirão & Cabral 2007). People also have 

different lifestyles that define travel behaviour (Salomon & Ben-Akiva 1982). Although 

attitudes and values, like personality in general, differ from person to person, they are 

constructed in a social and cultural environment. The relationship of personality and identity 

to choice of travel mode has been studied specifically in several studies (Klein & Smart 2016; 

Murtagh et al. 2012; Klöckner & Friedrichsmeier 2011; Vredin Johansson et al. 2006).   

Background and situation in life affect the resources one has for travelling. Personal factors 

of course affect how one uses the resources available. It is worth noting that the resources 

required for travelling are both material and immaterial. Material resources may refer to 

e.g. money or transport vehicles. Immaterial resources refer to personal cognitive, physical 

or mental resources that are required of the person in order to travel. As Shaheen and others 

(2016) and Korbel and others (2013) imply, when assessing the impacts of information and 

technology services on travel, cognitive abilities are an important factor in travel behaviour. 

Lehmann and others (2012) name physical and mental health as personal resources in their 

study of the influence of ŜƭŘŜǊƭȅ ǇŜƻǇƭŜΩǎ ǇŜǊǎƻƴŀƭ ǊŜǎƻǳǊŎŜǎ ƻƴ ǿŜƭƭ-being. It can be 

deduced that not only is good health a personal resource, but physical and mental abilities, 

coping, and energy in general are personal resources as well. 

Mobility is indeed affected by skills and competence (Kellerman 2016; Kaufmann 2004). 

While people biologically have different features related to skills and competence, the 

impact of socioeconomic background, such as education, should not be underestimated. 

Socioeconomic factors also affect the possibilities for daily travel. Some transport systems 

offer more equal opportunities for mobility than others (Pereira et al. 2017; Martens 2016). 

This connection between socioeconomic factors and travel demonstrates the interrelation 

of social and spatial mobility.  

There are constraints to travel and mobility. Many of the identified travel constraints relate 

to the regional insufficiency of transport services. The environment interconnects with travel 

behaviour (Saelens et al. 2003; van Wee et al. 2002; Boarnet & Sarmiento 1998). The 

transport environment and transport systems define to what extent different places are 



 

15 
 

accessible and by what means. This directly affects the alternatives people have concerning 

their mobility. Environment design and planning can affect travel decisions by encouraging 

people to engage in a certain travel behaviour (Saelens et al. 2003; Boarnet & Sarmiento 

1998). At the same time, individualsΩ preferences for certain travel modes influence their 

residential choices (Van Wee et al. 2002). At least in the Netherlands, people with a 

preference for public transport have been found to emphasise accessibility to it in their 

residential choice (Van Wee et al. 2002).  

Money and time budgets are perhaps the most discussed personal constraints for travel (e.g. 

Schafer 1998). It is argued, and debated as well, that a travel time budget would be 

somewhat above one hour per day on average (Lyons & Urry 2005; Schafer 1998). A time 

budget might anyway be very different on separate trips, and time constraints experienced 

by individuals can vary widely. The total money budget for travel also varies between 

individuals. Resources in use and constraints to travel are related to socioeconomic factors 

and situation in life. For instance, because full-time employment brings on more temporal 

constraints, Li (2003) argues that reliability and punctuality are valued more highly than cost 

ƻƴ ŎƻƳƳǳǘŜǊǎΩ ǇǊƛƻǊƛǘȅ ƭƛǎǘs. Other constraints besides money and time are, for example, 

disabilities. Age-related disabilities and accessibility problems have been discussed in 

multiple studies (e.g. Hjorthol 2013; Lehmann et al. 2013). Ipingbemi (2010) itemised the 

transport constraints of the elderly in Ibadan, Nigeria. Some of the most important 

constraints listed were poor facilities, long waiting time, long access time, high transport 

fare, design of commercial vehicles and reckless driving by other road users. Social norms 

ŎƻƴǎǘǊŀƛƴ ǿƻƳŜƴΩǎ Ƴƻōƛƭƛǘȅ ƛƴ ǎƻƳŜ cultures (Porter 2011). Fear, for example of crime, or 

among the elderly of falling, is recognised as a constraint for travel as well (Keane 1998; 

Vellas et al. 1997). To my knowledge, there seems to be a lack of research on personal 

physical and mental energy as a resource and constraint. 

A model by Norros (2004, Figure 2) deals with generic environmental constraints on action. 

The model has mostly been employed in different safety-critical work environments, but it 

has also been applied to the traffic environment in analyses of the car-driving task (Rämä & 

Koskinen 2017). In this model, dynamism, complexity and uncertainty are outcome-critical 

constraints of working environments. Dynamism refers to the challenge of the environment 

typically not being stable but in constant change. Complexity relates to the multiple 

elements and interactions within the environment. Uncertainties in the environment are 

varied and create their own challenges with regard to action. Taking these three constraints 
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into account and balancing between them requires skill, knowledge and collaboration 

(Norros 2004). Humans use their resources and capabilities, such as skills, knowledge and 

collaboration, to manage the constraints of their environment (Rämä & Koskinen 2017). The 

idea of resources, capabilities and constraints can be applied to travel beyond the driving 

task. Mobility involves environment-related constraints and constraints related to the 

limited resources and capabilities of an individual.       

 

Figure 2. Model of generic environmental constraints on action (Norros 2004).  Edited. 

People have personal priorities in travel that shape their decisions. These priorities can 

relate to the use of disposable resources, such as time and money. Susilo and Cats (2014) 

listed a set of the most important needs and most determining characteristics associated 

with different groups of travellers by researching the existing literature. These traveller 

groups are based on working situation, family situation, age, sex and income. For example, 

key factors for workers employed full-time include punctuality, reliability and cost. Female 

travellers are concluded to be, at least in London, more conscious and considerate than their 

male counterparts (Transport for London 2009). Parents with small children, in turn, favour 

accessible vehicles and stations and onboard space (Susilo and Cats 2014). Strandling and 

others (2007) studied perceived product performance, quality and customer satisfaction 

with travel modes. They found that non-instrumental variables, like convenience, 

cleanliness, comfortability, easiness and safety are important to travellŜǊǎΩ ǎŀǘƛǎŦŀŎǘƛƻƴ ǿƛǘƘ 

their trip.  
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When deciding between travel modes, people have be found to lean toward those they find 

most attractive, such as a car, bicycle or public transport (Vij et al. 2013; Van Wee et al. 

2002). The attractiveness of travel modes may relate to concrete features such as fast travel 

time or boot space, but also to personal taste and attitudes. Active users of different travel 

modes are going to have different perceptions, preferences and priorities beyond variations 

in environments and situations. However, there seem to be very few studies identifying how 

individuals see and experience travel modes, and what specific features make them more or 

less attractive.     

Travel behaviour varies across trips. Schlich and Axhausen (2003) concluded day-to-day 

travel behaviour to be more variable when trip-based (calculating similarity across all days 

for each person based on trip-based measures) than when time- and budget-based 

(calculating similarity across all days for each person based on time- and budget-based 

measures). This implies that people have either different alternatives for different trips, or 

different preferences for different situations, or both. It is worth noting that situation-

specific aspects not only influence travel decisions (Klöckner & Friedrichsmeier 2011) but 

also vary with different types of trip.       

People build their perception of situations in different ways. For example, they have been 

shown to perceive time differently (Li 2003). Abou-Zeid and others (2012) point out that 

people may compare their current situation to that of others, to their own past situations, 

or to existing ǇƻǎǎƛōƛƭƛǘƛŜǎΦ ¢ƘŜǎŜ ŎƻƳǇŀǊƛǎƻƴǎ ōǳƛƭŘ ƻƴŜΩǎ ǇŜǊŎŜǇǘƛƻƴ of situational 

contentment. In the mobility context, individuals may have different opinions about what 

trips are feasible (Sager 2006). Perceptions on which decisions are based vary by person and 

by situation. Again, it appears that little research has been done on individual perceptions 

of travel opportunities.     

Decision-making by individuals in everyday life is a complex issue. Both personal needs and 

situational affordances define the problem solving in life-task problems (Cantor 1994). A 

series of steps are involved in decision-making processes: The first step is identifying the 

issues; the second involves constructing preferences for the situation at hand; the next one 

is evaluating the available alternatives; and finally the best option or options are 

determined. (Tzeng & Huang 2011; Keeney & Raiffa 1993; Simon 1977.) These steps can 

probably be applied to travel decisions as well.  
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!ƧȊŜƴΩǎ ŀƴŘ CƛǎƘōŜƛƴΩǎ ǘƘŜƻǊȅ ƻŦ ǊŜŀǎƻƴŜŘ ŀŎǘƛƻƴ όмфтрΤ мфттύ ŀƴŘ !ƧȊŜƴΩǎ ǘƘŜƻǊȅ ƻŦ ǇƭŀƴƴŜŘ 

behaviour (1985) are well-known psychological theories of behaviour. The theory of 

reasoned action is based on the premise that humans usually behave in a sensible way. They 

take the available information into account and implicitly or explicitly consider the 

implications of their actions. In theory, the intention to perform or not perform a behaviour 

is a determinant of action. Factors affecting intention are attitude toward the behaviour and 

subjective norm. Attitude is determined by salient beliefs concerning the behaviour, while 

subjective norm is the evaluated opinion of important others on performing that behaviour. 

Additionally, the theory of reasoned action presumes that intention and behaviour are 

operationally defined to correspond in terms of their target, action, context and time 

elements (Ajzen & Fishbein 1977).  

The theory of planned behaviour (Ajzen 1985) derives from the theory of reasoned action. 

It differs from the latter in taking nonvolitional factors into account. In this theory, the 

ǎǘǊŜƴƎǘƘ ƻŦ ŀ ǇŜǊǎƻƴΩǎ ŀǘǘŜƳǇǘ ǘƻ ǇŜǊŦƻǊƳ ŀ ōŜƘŀǾƛƻur interacts with the degree of his or 

her control (Ajzen 1985). In other words, it is acknowledged that not all attempted actions 

can be put into practice because of various constraints. This theory links to the different 

kinds of travel constraints, which shape mobility.  

Fishbein & Ajzen (2011) discuss a set of eight variables that could be used in any behavioural 

analysis. They were formed by five theoristsτAlbert Bandura, Marshall Becker, Martin 

Fishbein, Frederick Kanfer and Harry Triandisτin a workshop to clarify the similarities and 

differences among their theories (Fishbein & Ajzen 2011: 18ς19). The theorists agreed that 

for a person to perform a behaviour, one or more of the following needs to be true: 

1. The person has formed a strong positive intention (or made a commitment) to perform the 

behaviour. 

2. There are no environmental constrains that make it impossible for the behaviour to occur. 

3. The person has the skills necessary to perform the behaviour. 

4. The person believes that the advantages (benefits, anticipates positive outcomes) of 

performing the behaviour outweigh the disadvantages (costs, anticipated negative 

outcomes); in other words, the person has a positive attitude toward performing the 

behaviour.  

5. The person perceives more social (normative) pressure to perform the behaviour than not to 

perform the behaviour. 

6. The person perceives that performance of the behaviour is more consistent than inconsistent 

with his or her self-image or that its performance does not violate personal standards that 

activate negative self-sanctions. 

7. ¢ƘŜ ǇŜǊǎƻƴΩǎ ŜƳƻǘƛƻƴŀƭ ǊŜŀŎǘƛƻƴ ǘƻ ǇŜǊŦƻǊƳƛƴƎ ǘƘŜ ōŜƘŀǾƛƻur is more positive than negative. 
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8. The person perceives that he or she has the capabilities to perform the behaviour under a 

number of different circumstances; in other words, the person has perceived self-efficacy to 

execute the behaviour in question.    

                     (Fishbein & Ajzen 2011: 19) 

 

These variables have links to multiple mobility-shaping variables discussed in this chapter. 

Because these variables on behaviour are applicable in understanding travel behaviour and 

thus mobility, they are examined more closely in the context of travel. How can these 

variables be applied to travel?  

The first variable concerning intention or commitment to perform a behaviour relates to 

individual needs. Different kinds of needs motivate to either travel or not to travel. The 

second variable implies that environmental constraints restrict travel. The environment 

could refer to physical, social, cultural, and other environments alike. The third variable 

states that the person needs to have the necessary skills to travel. These could include 

physical, cognitive and mental skills as well as basic capabilities and health. The skills 

required in travelling could also be thought of as personal travel resources among other 

kinds of resources such as time and money. Lack of such skills creates constraints. Thus, the 

second and third variable both relate to possibilities and constraints. 

The fourth variable relates to weighing the costs and benefits of different travel options 

(including the option of not travelling at all). This is done subjectively and is dependent on 

personal perceptions of the situation. The theorists denote this cost-benefit evaluation as 

attitude toward performing the behaviour. The approach and terminology are similar in the 

theory of reasoned behaviour (Ajzen & Fishbein 1975; 1977).  

The fifth variable on the influence of social or normative pressure relates to the social and 

cultural environment. The social pressure could relate widely to societal or communal norms 

which have been shown to have impact on travel behaviour (Porter 2011), or to the opinion 

of specific individuals or groups, such as those belonging to the ƛƴŘƛǾƛŘǳŀƭΩǎ ŎƛǊŎƭŜ ƻŦ 

acquaintances (Ajzen 1985). 

The sixth variable of behaviouǊΩǎ impacts on self-image is tied to identity. It has been shown 

that identity, values, personal attitudes and personality affect travel behaviour (Klein & 

Smart 2016; Paulssen et al. 2014; Murtagh et al. 2012; Klöckner & Friedrichsmeier 2011; 

Vredin Johansson et al. 2006). Self-image and identity are closely linked to actions including 

travel behaviour. The seventh variable states that a behaviour can take place if a ǇŜǊǎƻƴΩǎ 
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emotional reaction to performing it is more positive than negative. It is worth noting that 

this seventh variable does not point to emotional reactions that result from performing the 

behaviour, but to emotional reactions to the behaviour itself. Emotions, however, also relate 

to attitudes and beliefs towards performing a certain behaviour. The attitude towards the 

behaviour, and the beliefs that underlie the attitude, are discussed in the theory of reasoned 

action (Ajzen & Fishbein 1975; 1977).  

The last variable states that perceived capabilities to perform the behaviour shape our 

actions. This relates to the concept of mobility potential, which I argue is a subjective 

construct by nature. Because travel decisions are made based on subjective perceptions of 

situations, a perceived lack of personal capabilities, like any other necessary prerequisite, 

constricts travel.    

One thing to keep in mind is that habits have a remarkable impact on behavioural patterns 

in general and on travel behaviour itself (Carreno & Welsh 2009; Oullette & Wood 1998). 

This means that each behavioural choice is not considered separately but depends on our 

past behaviour. Triandis (1977) presented the relation of habits to intentions as reciprocal: 

the stronger the determinant habit is, the weaker the determinant intention, and vice versa. 

In other words, the stronger the habit one has over something, the less probable are changes 

in that behaviour. Thaler and Sunstein (2008) call this phenomenon a cauǎŜ ƻŦ Ψǎǘŀǘǳǎ ǉǳƻ 

ōƛŀǎΩΣ ǿhich leads people to continue a course of action even when this traditional action is 

not in their best interest. The reasons for this phenomenon are understandable. Searching 

for new alternatives and constructing new habits cause psychological stress, and often the 

expected gains are too uncertain. This makes people stick to their routines rather than 

change behaviour easily (Gärling & Axhausen 2003). When a new behaviour becomes 

habitual, conscious intention stops working actively and information processing becomes 

more automatic (Silva et al. 2016; Ouellette & Wood 1998). Rational arguments do not easily 

influence non-deliberate choices, and one might make inconsistent travel decisions (Gärling 

& Axhausen 2003). Some people are more susceptible than others and change their travel 

behaviour more easily (Carreno & Welsh 2009).   

Finally, as noted in the discussion on the seventh variable, emotional reactions shape our 

actions, because humans are not merely rational actors. Thaler and Sunstein (2008) remind 

us that people are ƴƻǘ ΨHomo ŜŎƻƴƻƳƛŎǳǎΩ ōǳǘ ΨHomo ǎŀǇƛŜƴǎΩ. They are subject to 

emotional impulses and temptations when making decisions. In addition, they make biased 

forecasts of upcoming circumstances and of the implications of their actions. Varying 
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perceptions and emotional impulses always create uncertainty in human behaviour 

research, which is important to acknowledge.  
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3. Method 

 

3.1. Research approach 

 

In this work, daily mobility was approached from a mixed methods perspective, which means 

combining different methods to better understand the research problem. The methods in 

this work include a literature review, specialist interviews, a survey, and statistical analysis 

(Figure 3). These are explained in greater detail in the following chapters. First, however, a 

few words need to be said about the research approach. While combining different methods 

is not exceptional, it is worth underlining how this approach and philosophy undergird a 

comprehensive understanding of mobility. 

 

Figure 3. Process, methods and results of the present work. 

Mixed methods research has become an increasingly used and commonly recognised 

approach, along with quantitative and qualitative research (Creswell 2014; Johnson et al. 

нллтύΦ Lǘ Ŏŀƴ ōŜ ǎŀƛŘ ǘƘŀǘ ǿŜ ŀǊŜ ŎǳǊǊŜƴǘƭȅ ƛƴ άŀ ǘƘǊŜŜ ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ƻǊ ǊŜǎŜŀǊŎƘ ǇŀǊŀŘƛƎƳ 

world, with quantitative, qualitative, and mixed methods research all thriving and 

ŎƻŜȄƛǎǘƛƴƎΦέ όWƻƘƴǎƻƴ Ŝǘ ŀƭΦ нллтΥ ммтύΦ 9ǾŜƴ ǘƘƻǳƎƘ mixed methods research has become 

more general quite recently, and major work developing it stems from the late 1980s, its 

origins go back further (Creswell 2014). Some early thoughts related to mixed methods 
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research grew from the idea that all research methods have weaknesses and bias, and that 

combining both qualitative and quantitative data could compensate for these weaknesses 

to some extent (Creswell 2014).  

One way of describing mixed methods is to underline its focus on the synthesis of 

quantitative and qualitative research. Although it involves combining or integrating 

quantitative and qualitative research and data (Creswell 2014), it is not limited to the 

synthesis of these alone; it extends further in combining different approaches, methods, 

Řŀǘŀ ƻǊ ŀƴŀƭȅǎƛǎ όWƻƘƴǎƻƴ Ŝǘ ŀƭΦ нллтΤ .ŀȊŜƭŜȅ нллсύΦ .ǊƻŀŘŜǊ ǘŜǊƳǎΣ ǎǳŎƘ ŀǎ ΨƳƛȄŜŘ ǊŜǎŜŀǊŎƘΩ 

ƻǊ ΨƛƴǘŜƎǊŀǘƛǾŜ ǊŜǎŜŀǊŎƘΩΣ ƘŀǾŜ been suggested for this reason, but mixed methods research 

has become the most popular name for this movement (Johnson et al. 2007).  

Mixed methods research is closely tied to a pragmatic worldview (Creswell 2014). 

άtǊŀƎƳŀǘƛǎƳ ƛǎ ƴƻǘ ŎƻƳƳƛǘǘŜŘ ǘƻ ŀƴȅ ƻƴŜ ǎystem of philosophy and reality;έ ǘƘǳǎ 

researchers can apply the methods, procedures and assumptions that are most suitable for 

their research needs and purposes (Creswell 2014: 11). In pragmatism, as well as in mixed 

methods research, the world is not seen as an absolute unity. Nor is it seen as being based 

on άŀ Řǳŀƭƛǘȅ ōŜǘǿŜŜƴ ǊŜŀƭƛǘȅ ƛƴŘŜǇŜƴŘŜƴǘ ƻŦ ǘƘŜ ƳƛƴŘ ƻǊ ǿƛǘƘƛƴ ǘƘŜ ƳƛƴŘέ ǎƛƴŎŜ άǘǊǳǘƘ ƛǎ 

ǿƘŀǘ ǿƻǊƪǎ ŀǘ ǘƘŜ ǘƛƳŜέ ό/ǊŜǎǿŜƭƭ нлмпΥ ммύΦ This is relevant in the case of mobility, since it 

comprehends both realised movement and subjective experience. Pragmatists agree that 

research invariably occurs in social, political, historical, and other contexts (Creswell 2014). 

That is why mobility is understood differently in different research contexts.  

In this work, the aim of using the mixed methods approach was to construct a creative 

combination of methods to gain a deeper understanding of personal mobility in both theory 

and practice. Because the focus in mixed methods research is more on questions than 

methods (Creswell 2014), the aim was to emphasise the problem and employ various 

methodological means to understand it more profoundly and comprehensively. I see this 

method as one way to bring studies on mobility closer to each other. The philosophy of 

pragmatism and the mixed methods approach are well suited to the case of mobility, since 

it recognises the different contexts and multiple realities to which mobility research is tied. 

This work is divided methodologically into two parts. The first part deals with the creation 

of a mobility model based on multidisciplinary literature and specialist interviews. The 

second part involves a survey on individual daily mobility, with focus on individual 

preferences, resources and constraints in daily travel. The research design adapts something 
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ŎŀƭƭŜŘ Ψŀ ƳǳƭǘƛǇƘŀǎŜ ƳƛȄŜŘ ƳŜǘƘƻŘǎ ŘŜǎƛƎƴΩ ό/ǊŜǎǿŜƭƭ нлмпύ, where άŎƻƴŎǳǊǊŜƴǘ ƻǊ 

sequential strategies are used in tandem over time to best understand a long-term program 

Ǝƻŀƭέ ό/ǊŜǎǿŜƭƭ нлмпΥ мсύΦ L ǳǎŜd a set of methods consecutively and experimentally to study 

mobility and bring something new and useful to the discussion on defining, measuring and 

surveying mobility. 

 

3.2. Procedure and methods 

 

3.2.1. Creation of the mobility model 

 

To begin with, the mobility model was drawn up in schematic format highlighting the most 

relevant factors for the daily mobility of individuals. The literature on mobility (chapter 2.2) 

and the factors shaping it (chapter 2.3.) was searched and reviewed using three search 

engines: the ¦ƴƛǾŜǊǎƛǘȅ ƻŦ IŜƭǎƛƴƪƛΩǎ ƭƛōǊŀǊȅ ǎŜŀǊŎƘ ŜƴƎƛƴŜΣ ±¢¢Ωǎ own search engine, and 

Google Scholar. Only articles that were available free of additional charge were included. 

Some material was also received from teachers, colleagues and the interviewed specialists.  

The model of transport mobility by Innamaa and others (2013, Figure 1) was used as a basis 

for the mobility model. It was expanded from transport mobility factors to include potential 

mobility factors as well. The purpose of the mobility model is to identify different areas of 

mobility, including those factors that are not typically included in empirical mobility studies.  

A tentative mobility model was then discussed in unstructured interviews with three 

specialists experienced in mobility issues who had previously worked with travel surveys. 

The specialists were Pekka Räty from the Helsinki Regional Transport Authority HSL, who is 

responsible for ǘƘŜ ŀǳǘƘƻǊƛǘȅΩǎ travel surveys; Virpi Pastinen from WSP Finland, who is 

experienced in conducting and analysing national travel surveys; and Pirkko Rämä from VTT 

¢ŜŎƘƴƛŎŀƭ wŜǎŜŀǊŎƘ /ŜƴǘǊŜΩǎ ǘǊŀƴǎǇƻǊǘ ǊŜǎŜŀǊŎƘ ǳƴƛǘΣ ǿƘƻ is well versed in travel surveys and 

travel psychology. In addition to the mobility model, questions and challenges related to 

studying specifically personal travel preferences, resources, constraints and priorities were 

discussed.   

The purpose of the interviews was to glean from the ǎǇŜŎƛŀƭƛǎǘǎΩ ŜȄǇŜǊƛŜƴŎŜ ƴŜǿ 

sophisticated viewpoints and aspects to be included in the mobility model and considered 

when conducting the survey. The aim was to uncover factors that had either gone unnoticed 
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or had not surfaced during the mobility literature review. The interviews were unstructured 

because of their purpose; it would not have been helpful to stick too closely to questions 

that restricted the discussion to my own viewpoint. The unstructured interview as a method 

involves asking somewhat open-ended questions to discover the ƛƴǘŜǊǾƛŜǿŜŜΩǎ ǇŜǊŎŜǇǘions 

of the topic of interest (Firmin 2008)τin this case personal mobility. The advantages of an 

unstructured interview include a greater likelihood of getting more meaningful and 

complete answers, at the expense of technical comparisons and generalisability (Coolican 

1999). However, because the latter were not sought in this case, these weaknesses do not 

matter. 

The interviews lasted roughly one hour each and were recorded with ǘƘŜ ƛƴǘŜǊǾƛŜǿŜŜΩǎ 

permission. The resulting material was used to test the credibility of the mobility model, 

identify deficiencies or incongruities, and later to formulate suitable survey questions. Direct 

quotations are not cited here, but the ideas generated from the discussions are presented 

somewhat generally to further build the personal mobility model and develop the survey 

method.  

The tentative personal mobility model was shown to the specialists for their comments and 

ideas. The main themes discussed were as follows: 

¶ Socioeconomic factors or life situation shaping travel 

¶ Situation-related aspects affecting travel decisions 

¶ Features of travel modes that people find attractive or unattractive 

¶ Things required for a person to travel in accordance with their wishes (resources, 

features or tools) 

¶ Mental or physical energy (i.e. the opposite of stress or tiredness) required when 

travelling  

¶ Designing a travel survey that motivates respondents and generates realistic 

answers 

¶ Deficiencies or contradictions in the tentative personal mobility model. 

 

 

3.2.2. Survey on daily mobility 

 

Some aspects of daily mobility were covered by the survey, which focused specifically on 

individual mobility resources and constraints, and travel preferences and priorities. These 

elements form part of the mobility model that was later constructed (chapter 4.1.3.) Due to 
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the limited research resources, the study is restricted to urban areas for two reasons. First, 

urban areas are interesting in terms of travel behaviour, as they offer most citizens multiple 

options for daily travel. Second, new travel modes and services generally originate in, and 

spread from, urban areas; thus changes in the travel choices of people are more likely to 

emerge in these areas.    

The survey was conducted in December 2016 in five Finnish cities: Helsinki, Espoo, Vantaa, 

Tampere and Turku. The target sample size was 1 000 responses. The target sample size was 

stratified to provide enough responses from each city as follows: 500 respondents from the 

Helsinki capital region (Helsinki, Espoo and Vantaa), 250 from Tampere and 250 from Turku. 

The survey was limited to daily mobility, leaving out non-daily travel like tourism. Only 

citizens over 18 years of age were surveyed. The survey was designed and constructed by 

the author. The answers were collected by the market research company Taloustutkimus 

Oy. 

The respondents belonged to the Internet panel of Taloustutkimus Oy. Online consumer 

panels are regularly used in social and market research, άparticularly where the survey needs 

to include a wide geographical coverageέ (May 2011: 121). These panels are voluntary and 

their members sign in themselves, which is important to remember. May points out (2011: 

121) that these panels άŀǊŜ ǘŜŎƘƴƛŎŀƭƭȅ ŦƻǊ ǊŜǎŜŀǊŎƘ ǇǳǊǇƻǎŜǎ ƴƻ ŘƛŦŦŜǊŜƴǘ ǘƻ ŎƻƴǾŜƴƛŜƴŎŜ 

ǎŀƳǇƭŜǎ ƻŦǘŜƴ ōŀǎŜŘ ƻƴ ǉǳƻǘŀǎ ŜǎǘŀōƭƛǎƘŜŘ ŦǊƻƳ ǇƻǇǳƭŀǘƛƻƴ ǇǊƻŦƛƭŜ ǎǘŀǘƛǎǘƛŎǎέΦ Since most of 

the respondents have Finnish as their native tongue, the survey was conducted in Finnish to 

minimise misunderstandings. Given that the aim of the survey was not to give a 

representative picture of any particular group but rather to find new viewpoints to 

researching mobility, the representativeness of the sample is not that crucial.   

The purpose of the survey was to gain information on areas of mobility not typically included 

in mobility studies, in order to increase our understanding of mobility and ways of studying 

it. Also, the focus was not on realised travel but on individual experiences that bear upon 

travel decisions. The survey was experimental in that different types of questions were asked 

to see how they work. Questions on preferences, priorities, resources and constraints 

related to daily travel were included, as well as scales and multiple-choice questions, and 

open questions to get unexpected viewpoints. Other questions required the respondent to 

prioritize factors in terms of practical significance for them. The survey questions are shown 

in Appendix 1. 
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3.3. Survey study areas 
 

The survey covered the five cities of Helsinki, Espoo, Vantaa (Capital Region), Tampere and 

Turku. The Finnish capital, Helsinki, is the ŎƻǳƴǘǊȅΩǎ Ƴƻǎǘ ǇƻǇǳƭŀǘŜŘ centre with around 

635 000 residents (Tilastokeskus 2017a). The neighbouring cities of Espoo and Vantaa 

together have roughly half a million inhabitants (Tilastokeskus 2017a), bringing the 

population of the Capital Region to over one million. The population of Tampere is about 

228 000 and that of Turku around 188 000 (Tilastokekus 2017a). 

Helsinki is located on the ŎƻǳƴǘǊȅΩǎ south coast. Espoo and Turku are also coastal cities, 

whereas Tampere and Vantaa are inland. Helsinki is the most densely populated city, with 

almost 3 000 residents per square kilometre. This is high compared to the other cities in the 

study: the density in Espoo and Vantaa is around 900, in Turku around 750 and in Tampere 

around 450 residents per square kilometre (Tilastokeskus 2017b). The low population 

density in Finnish cities is a challenge for public transport (Lahti 2000).  

Public transport in Helsinki consists of bus, tram, metro, train and ferry traffic. These are 

operated by Helsinki Region Transport HSL, which is also responsible for Espoo and Vantaa 

(HSL Helsingin seudun liikenne 2017). Currently, ferries, trams and the metro operate only 

in the Helsinki area. A new metro line, the opening date of which remains unclear at the time 

of writing, is expected to operate soon in Espoo as well (HSL 2017). In Helsinki, it is estimated 

that slightly more than half of the car or public transport trips are made with public transport 

(HSL Helsingin seudun liikenne 2015), whereas in Espoo and Vantaa it is less than a third (HSL 

2015). In late 2016, the number of registered cars was 410 per 1 000 residents and the 

number of commissioned cars (cars in use) 330 per 1 000 residents (Helsingin kaupunki 

2017). The number averaged 440 per 1 000 residents in Espoo and Vantaa (Helsingin 

kaupunki 2017). 

The city of Helsinki and its surrounding areas are expected to grow rapidly in the near future. 

The population of Helsinki is predicted to reach 860 000 by the year 2050 (Helsingin 

kaupunki 2015). The population of the entire Capital Region is expected to rise to 2 million 

(Helsingin kaupunki 2015). The Helsinki Master Plan includes a vision of Helsinki being a 

multi-centred network city by 2050 (Helsingin kaupunki 2015). The Helsinki City Strategy 

states that a growing and successful city cannot rely on responding to growing vehicle traffic 
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demand by providing more infrastructure alone, because increasing supply will increase 

demand as well (Helsingin kaupunki 2015). The aim is to develop sustainable transport by 

providing competitive alternatives to private cars on everyday trips and ensuring good 

accessibility by sustainable travel modes (Helsingin kaupunki 2015). 

In Turku, public transport is operated jointly with six neighbouring municipalities by Turku 

Region Public Transport, known as Föli (Föli 2017). The Turku Region Public Transport 

Committee makes all the decisions on matters related to public transport (Föli 2017). The 

public transport routes are operated by buses, and a new ferry line was launched in the 

summer of 2017 (Föli 2017). There are three railway stations in Turku: Central Station, 

Kupittaa, and one in the harbour. Railway traffic is operated by the national VR Group, which 

in Turku focuses primarily on long-distance transport. The Turku Urban Strategy states that 

the planning and implementation of new residential areas near the city centre will be 

enhanced with intelligent digital services and innovative energy and transport solutions 

(Turun kaupunki 2014). The urban structure in this vision is streamlined. It embraces the 

walkability of central areas, and ease of travel by different transport modes and their 

connectivity (Turun kaupunki 2017).            

Public transport in Tampere is operated by the Tampere Regional Transport, or Nysse (Nysse 

2014). As in Turku and Helsinki, public transport in Tampere is operated jointly with the 

neighbouring municipalities. The routes are operated by buses. There is one railway station 

in the city centre. The Tampere tramway is under construction and is set to be completed in 

2021 (Raitiotieallianssi 2017). It is the key public transport project in Tampere (Tampereen 

kaupunki 2013). Walking, cycling and public transport are being developed (Tampereen 

kaupunki 2013). As to urban planning and structure, Tampere is aiming toward a dynamic 

city centre. This includes the development of walking, cycling and public transport facilities, 

complementary construction and underground parking (Tampereen kaupunki 2013). It is 

stated in the strategy that land use, housing, transport and services are to be reviewed as a 

whole. The city centre and district centres with good public transport connections are being 

developed as versatile service clusters (Tampereen kaupunki 2013).  

In all the survey areas (Helsinki, Espoo, Vantaa, Turku and Tampere), on average 78% of 18-

year-olds had a valid car driving licence in 2015 (driving licence statistics: Trafi 2015, 

population statistics: Tilastokeskus 2015).   
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4. Results 

 

4.1. Mobility model 

 

4.1.1. Literature 

 

The mobility model is based on the literature reviewed in chapters 2.1ς2.3 and on the 

specialist interviews. The main points concerning mobility that were found in the literature 

are presented here. The next chapter specifies the main points from the specialist 

interviews. Based on the literature, at least the following seem to be relevant for mobility:  

1) Demographic and socioeconomic factors are related to realised travel.  

(e.g. Wu et al. 2015; National Travel Survey 2010ς2011; Tuominen et al. 2007.) 

 

2) Personal attitudes, values, identity, personality and self-image affect travel decisions. 

(Klein & Smart 2016; Paulssen et al. 2014; Murtagh et al. 2012; Fishbein & Ajzen 2011; Klöckner & 

Friedrichsmeier 2011; Vredin Johansson et al. 2006.) 

 

3) Personal resources affect mobility. Resources can, for instance, be money or time. Also 

physical, mental and cognitive abilities, skills and competence can count as resources. 

Lack of resources or other personal or environmental constraints can restrict mobility. 

(Kellerman 2016; Fishbein & Ajzen 2011; Kaufmann 2004.) 

 

4) Socioeconomic factors, background and life situation affect mobility by shaping the 

needs, resources and constraints related to travel.  

(Pereira et al. 2017; Kellerman 2016; Martens 2016; Kaufmann 2004.) 

 

5) Habits and their intensity influence behavioural patterns in general but also travel 

behaviour and mobility.  

(Silva et al. 2016; Carreno & Welsh 2009; Thaler and Sunstein 2008; Gärling & Axhausen 2003; 

Ouellette & Wood 1998; Triandis 1977.) 

 

6) People are not rational beings; emotions and impulses affect travel behaviour.  

(Abou-Zeid et al. 2012; Thaler and Sunstein 2008.) 

 

7) LƴŘƛǾƛŘǳŀƭǎΩ ŘŜŎƛǎƛƻƴ-making mechanisms are different, and people make comparisons 

between multiple options based on different kinds of premises. IƴŘƛǾƛŘǳŀƭǎΩ ǇŜǊŎŜǇǘƛƻƴǎ 

of situations, opportunities and barriers differ and affect mobility.  

(Abou-Zeid and others 2012; Thaler and Sunstein 2008; Sager 2006.) 
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8) In a decision-making situation, problems are identified, preferences are constructed, 

alternatives are evaluated, and the best options are determined.  

(Tzeng & Huang 2011; Keeney & Raiffa 1993; Simon 1977.)  

 

9) Needs related to mobility are individual and varied. Travel is required to satisfy other 

needs, but people also have a primary need to move (Kellerman 2016.)  

Also other needs, such as resting, shape mobility. Prioritisation between needs and in 

the use of resources to fulfil them is needed, and not all trips are realised. 

 

10) People have different preferences and priorities related to travel.  

(Susilo and Cats 2014; Vij et al. 2013; Strandling et al. 2007; Van Wee et al. 2002.) 

 

11) Environment- and situation-specific aspects affect mobility. In addition, travel behaviour 

varies with different trip types.  

(Klöckner & Friedrichsmeier 2011; Saelens et al. 2003; Schlich and Axhausen 2003; Van Wee et al. 

2002; Boarnet & Sarmiento 1998.) 

 

4.1.2. Specialist interviews  

 

Factors related to mobility were the focus of the interviews. Multiple viewpoints came up, 

and the discussions also led to the discovery of some of the literature in chapters 2.1ς2.3, 

such as the theories by Ajzen and Fishbein. The main conclusions from the interviews overlap 

in some parts with the results of the literature review and are as follows: 

Age and gender correlate with travel behaviour, but a ǇŜǊǎƻƴΩǎ ƭƛŦŜ situation is closely linked 

to mobility. Education, occupation and income influence personal prerequisites for travel. A 

ǇŜǊǎƻƴΩǎ life situation shapes the needs that necessitate travel or prevent it. It affects daily 

schedules and use of time, which substantially relate to travel decisions. It also relates to 

personal responsibilities; many people are addressing not only their own needs but those of 

their loved ones or others as well. Besides working situation and family, the specialists 

confirmed that lifestyle is also an important factor in travel decisions.  

Socioeconomic factors and life situation affect decisions on where an individual or family 

lives. Different kinds of families move to different residential areas. Land use and its 

efficiency differs from one residential area to another, and affects which travel modes are 

available and best to use. Place of residence typically relates to car use and ownership, but 

the causality of this is more complex. 
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People seem to value different things in travelling and they experience situations differently. 

This emerges in travel studies, where different demographic groups make dissimilar travel 

decisions. Some people may appreciate their freedom when having a car in use, while others 

may feel that public transport is the most effortless way to go. Others yet again have fears 

related to travel that affect their decisions. Some may find a travel mode pleasant while 

others find it unpleasant. Social connotations and personal values can shape travel 

behaviour as well. The appreciated features of different travel modes include rapidity, 

freedom, privacy, physical exercise, nice views, reliability and punctuality.   

People have different preferences for travel when it comes to deciding between available 

travel modes. It is not clear, however, why some find public transport or a car more 

attractive than others. The features that people appreciate in different travel modes are 

somewhat unclear. In the case of a car, someone might enjoy the act of driving, the 

autonomy and freedom, or the privacy. Someone else might consider it work. In public 

transport, some attractive features can be meeting other people, environmental impacts or 

release from the stressful driving task or car maintenance. Walking and cycling may be 

considered attractive alternatives because of the physical exercise, enjoyment of the 

outdoors, health or environmental impacts, freedom from schedules, and the low or non-

existent costs. On the other hand, these or travel with any other mode can be mentally 

draining. It is possible that pure desire to use some mode is the determining factor in travel 

decisions. Some people find reliability and punctuality more important than other factors, 

but situations can affect their importance. Different individuals can tolerate more 

uncertainty, for example, related to transport vehicle changes, while others find it stressful. 

Risk taking and -toleration also relate to personality and to physical and mental skills.     

Trips and the circumstances under which they are made differ from each other. Situation-

specific factors affect travel decisions. Weather, time in use, availability of alternatives, 

purpose of trip, luggage, and parking availability and cost are examples of situation-specific 

factors. It is hard to define all of them. Requirements and expectations are dissimilar on 

different trips, for example to work, the grocery store or a leisure activity. The need for 

reliability and punctuality of travel may also differ between trips.  

One matter of relevance is that trips are not completely separate from each other. A travel 

decision in the morning affects the alternatives available later in the day. People also plan 

trips depending on what they will be doing later. Traditionally, trip-chains made with a car 

or bicycle need to start from home and end at ƘƻƳŜΦ ¢ƘŜ ǿƘƻƭŜ ŘŀȅΩǎ ǘǊŀǾŜƭ ŎƻǳƭŘ ōŜ ǎŜŜƴ 
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as an entity. Trip-chaining is, indeed, a very relevant factor in travel models and has been 

discussed in many studies (e.g. Primerano et al. 2008; Adler & Ben-Akiva 1979). Although 

not covered specifically here, it is important to acknowledge as a factor affecting travel 

behaviour.        

There are multiple prerequisites for an individual to move. People have different abilities 

and skills that are required for travelling. First, travelling needs the simple physical ability to 

move, either independently or with assistance. Driving a car or other motorised vehicle 

requires ownership or other access to the vehicle, a driving licence, driving skills and 

economic prerequisites. Using public transport requires its own set of skills; for example, the 

traveller must process information about routes, timetables and ticket purchases. Economic 

resources are also needed for travelling on public transport. People with physical disabilities 

face another set of challenges; to travel, there must be trust ƛƴ ƻƴŜΩǎ ƻǿƴ ability to cope in 

different situations and environments related to trips. Some people may start to fear 

travelling because of a physical condition that caused inconvenience. Not having these 

prerequisites creates travel constraints. One specialist suggested that personal economic 

constraints could be surveyed by asking whether the respondent needs to think actively 

about the cost of daily travel.  

Travel cannot be too hard, otherwise trips that are not absolutely necessary will not be 

made. With public transport, there need to be suitable connections and a stop or station 

sufficiently close. Travelling has to be clear and simple, without a lot of waiting or changes 

between vehicles. The timing of trips dictates viable alternatives, since transport conditions 

and services differ during the day or week. The place of residence also has an effect. 

Travelling not being too hard seems to relate to some kind of mental resources, such as 

mental energy, coping or effort required, but no studies appear to discuss it.  

Mental resources, such as energy or effort, certainly relate to the life situation and how 

challenging it is. For example, a person working long, hard days will probably desire the 

easiest possible option in the afternoon. When an individual becomes mentally tired, the 

effort they are willing and able to make to travel probably drops. Physical tiredness only 

adds to the challenge.   

Needs related to travel also vary. Without taking a stand on whether travel arises from 

specific primary or derived needs, people seem to have a universal motivation to move. As 

an example, when people retire from work and are not obliged to commute, they use more 
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time on other trips, and the total time spent travelling is not dramatically reduced. It is not 

really known why this happens. Perhaps it derives from a desire to maintain a certain rhythm 

in daily life or a need to see other people and participate in activities. It could also relate to 

a need for variety, walking or exercise. Perhaps the time released from working life now 

allows retirees to meet those mobility needs that work used to take priority over. Important 

to note is that mobility is not only shaped by travel needs, but by other needs as well. For 

example, the need to rest may take priority over the need to leave home.   

When people are asked if they would have had an alternative to the chosen travel mode on 

a certain trip, they commonly answer yes. It is not, however, clear what they consider as 

actual alternatives. A person might understand that walking for an hour-and-a-half would 

have be an alternative to using a car, but they would never have chosen it. Some alternatives 

never become realised. It is hard to know what people consider as realistic and potential 

alternatives when travelling. It is worth keeping in mind that even if one has alternative 

modes for one trip, on another trip there might be just one option. This may be the case for 

some car owners: they need the car for specific trips, and since they already bought the car 

they use it for other trips as well. Decisions about distinct trips are not always made 

separately but are weighted by larger decisions and investments.   

Compromising between different needs relates to utility functions that can be individual. 

Travelling is realised ǿƘŜǊŜ ǇŜƻǇƭŜΩǎ ƛƴŘƛǾƛŘǳŀƭ ǇǊŜŦŜǊŜƴŎŜǎΣ ƴŜŜŘǎΣ ŀƴŘ other factors meet 

the circumstances. This should be taken into account in the mobility model. 

The specialists also gave practical advice for the survey. A questionnaire needs to be built as 

neutrally as possible without favouring certain values. Then, the respondents must be 

motivated to answer. The specialists emphasised that when asking people about attitudes, 

personal perceptions, intentions or experiences, the situations need to be described clearly. 

Best is if the respondents can easily link the situations to their own life. Asking about 

priorities and the importance of certain features may require some introduction to the 

respondent. Interviews could give a deeper understanding of experiences, but they are more 

resource-expensive than surveys, and fewer responses are often gathered.       
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4.1.3. Introduction to the mobility model 

 

The mobility model is a comprehensive framework of mobility (Figure 4). It is pictured from 

the individualΩǎ point of view because of the nature of mobility as travel potential. In the 

model, personal variables generate prerequisites for mobility. When personal variables of 

mobility meet the environment-related and situation-specific factors, an individual creates 

the perceptions of opportunities and constraints along with the estimates of costs and 

benefits of different alternatives. Willingness and the ability to use personal resources in 

order to fulfil personal needs within the limits of the given environment affect the travel 

decisions an individual makes. Personal variables and decision-making can lead to realised 

mobility.    

The mobility model is built on the multidisciplinary literature introduced in chapters 2.1ς 2.3 

and specialist interviews (chapter 4.1.2). The model is divided into three sections. The first, 

on the left side of the model, covers personal variables of mobility. The second, in the middle 

of the model, is the decision-making part. The third section of the model, travel 

characteristics of realised mobility, is on the right and is derived from the mobility model by 

Innamaa and others (2013). The variables in the mobility model are introduced next, section 

by section.    

Section one: Personal variables 

An individual person has a set of needs and resources. The personal needs and resources are 

closely linked to the individual demographic and socioeconomic background and life 

situation. An individual has a personality, identity and preferences that underlie mobility. 

Individual also has routines that shape mobility.    

Background and life situation include the following variables:  

¶ Demographic variables, such as sex and age.  

¶ Socioeconomic variables, such as income and education.  

¶ Life situation, including at least work, family and health variables. It is 

interconnected and partly overlapping with socioeconomic variables. Work denotes 

not only occupation but also variables such as working times, remote working 

practices and the stressfulness or heaviness of work. Family refers to family 

members and children, or alternatively to the household members of the individual.  
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Figure 4. Mobility model based on the literature and specialist interviews. Travel characteristics are 
based on the model by Innamaa et al. 2013. 
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¶ Place of residence, referring to residence location and environment. 

¶ Ownership of transport vehicles and access to transport services. Ownership of 

transport vehicles refers to ownership of a car or bicycle, for example. Access to 

transport services means access to public transportation vehicles or to the 

information required to use it. 

Personality, identity and preferences include the following variables: 

¶ Personality, attitudes, values and identity have an effect on mobility. They influence 

how an individual perceives situations and is willing to act. Personality, attitudes, 

values and identity are shaped in the social environment, and thus social norms 

affect them. 

¶ Preferences for travel refers to individual taste and experience when it comes to 

travel. 

¶ Prioritisation of travelling features refers to the relative importance of travelling 

features, such as rapidity, reliability or affordability, to the individual. 

¶ Prioritisation of resources for different trips means how an individual is willing to use 

disposable personal resources to fulfil their mobility needs. 

Needs include the following variables: 

¶ More important mobility needs refer to those mobility-related needs of an individual 

that are not easily compromised. For example, going to work is typically an 

important need for mobility. 

¶ Less important mobility needs refer to those mobility-related needs of an individual 

that are more easily compromised than the more important ones. Other needs may 

quite easily take priority over the less important mobility ones. 

¶ Other needs are needs that are not directly linked to travel but still shape mobility. 

For example, the need to rest can take priority over the need to visit a friend. 

Individual needs for mobility vary. They can relate to meeting other needs, such as going to 

work, participating in activities or taking care of essential chores like grocery shopping. 

Individual needs for mobility can also originate from social needs, the need for variety, 

curiosity seeking or craving for exercise. Mobility relates to many human needs.  

In this three-variable classification, mobility needs are divided into more important mobility 

needs and less important ones.    
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Resources include the following variables: 

¶ Time means the time an individual has available. 

¶ Money refers to the monetary resources an individual has available. 

¶ Physical abilities refers to the physical capability, skills, competence and energy 

required from an individual to travel. 

¶ Mental resources refers to the mental and cognitive capability, skills and 

competence, as well as mental energy, required from an individual to travel. 

Routines include the following variables: 

¶ Openness to change refers to an ƛƴŘƛǾƛŘǳŀƭΩǎ ŀōƛƭƛǘȅΣ ǿƛƭƭƛƴƎƴŜǎǎ ŀƴŘ ǘŜƴŘŜƴŎȅ ǘƻ 

search for new alternatives and construct new habits. Mental resources affect 

openness to change, since searching for new alternatives and constructing new 

habits causes psychological stress and requires capability, skills and energy. 

¶ Intensity of routines refers to the strength of travel-related habits. Stronger habits 

indicate lower probability of changes in behaviour.   

Section two: Decision-making 

Individuals perceive, estimate and prioritise things differently. Consideration in the decision-

making process is based on the ƛƴŘƛǾƛŘǳŀƭΩs needs and resources. Environment and time 

affect the circumstances under which the decision-making is done. Routines affect decision-

making without conscious consideration.  

Situation-specific and environment-related factors refer to external factors affecting travel 

behaviour, such as available travel services in a given time and place, weather, traffic 

situation, design of the environment or social order in that particular place.  

Consideration includes the following variables: 

¶ Willingness and ability to compromise refers to the use of finite resources to fulfil 

these needs of different importance.  

¶ Estimation of costs and benefits refers to the subjective perception of the costs and 

benefits of the travel behaviour.  

¶ Perception of opportunities and constraints ǊŜŦŜǊǎ ǘƻ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭΩǎ ǎǳōƧŜŎǘƛǾŜƭȅ 

perceived opportunity to act in a given environment with given premises. 
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The personality, identity and preferences of an individual affect the variables of 

consideration.  

Section three: Travel characteristics 

The third section is realised mobility and its characteristics. Realised mobility consists of 

amount of travel, travel patterns and journey quality. Amount of travel and travel patterns 

are subjects of objective measures. Trip quality is a more complex matter. While many 

concrete factors play a role in the quality of trips, an ƛƴŘƛǾƛŘǳŀƭΩǎ ƻǿƴ ǎǳōƧŜŎǘƛǾŜ ŜȄǇŜǊƛŜƴŎŜ 

is a relevant part of the trip quality. 

Amount of travel includes the following variables: 

¶ Number of trips made by an individual. 

¶ Length of trips in distance made by an individual. 

¶ Duration of trips made by an individual. Duration and length of a trip in distance are 

often related but they are not parallel. Travel mode, route and speed, for instance, 

affect the duration of trips. So does destination, which may be selected based on 

the travel possibilities. 

Travel patterns includes the following variables: 

¶ Timing and conditions means the time of the day or week when the trips are made 

and under what situational conditions, such as congestion or weather. 

¶ Travel mode with which the trip is made. 

¶ Route along which the trip is made. 

¶ Spending on travelling means the ƛƴŘƛǾƛŘǳŀƭΩǎ monetary spending on travelling. 

Trip quality includes the following variables: 

¶ User stress experienced by an individual caused by travelling. 

¶ User uncertainty experienced by an individual while travelling. User uncertainty is 

affected by the reliability of transport services and timetables, for example. 

Different people experience uncertainty differently. 

¶ Safety and feeling of safety. Safety is related to the probabilities and objective safety 

measures, while feeling of safety refers to the experience of an individual and 

perceived safety while travelling. 

¶ Feeling of comfort experienced by an individual while travelling. 
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¢ƘŜ ǘǊƛǇ ǉǳŀƭƛǘȅ ǾŀǊƛŀōƭŜǎ ŀǊŜ ŘŜǇŜƴŘŜƴǘ ƻƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ǇŜǊǎƻƴŀƭƛǘȅΣ ƛŘŜƴǘƛǘȅ ŀƴŘ 

preferences, since individuals experience situations and circumstances differently. For 

example, attitudes towards different travel modes affect the way an individual experiences 

comfort in them. Similarly, depending on their personal traits and background, experiences 

of stress and safety vary between individuals. 

 

4.2. Survey results 

 

4.2.1. Background of the respondents and their everyday travel practices 

 

The survey included questions on many themes related to mobility. The questions 

concerned, for example, daily travel practices in general, distances to everyday places, time 

use, unrealised trips, constraints, preferences and priorities (full survey in Appendix 1). The 

analyses conducted in this work focus on preferences, priorities and constraints of everyday 

individual mobility.  

Mobility preferences, priorities and constraints relate closely to three areas of mobility 

identified in the mobility model introduced in chapter 4.1.3. The three areas are indicated 

in green in Figure 5. First, they relate to the resources an individual has for travel. These are 

time, money, physical abilities and mental resources. Second, they relate to the ƛƴŘƛǾƛŘǳŀƭΩǎ 

willingness and ability to compromise between the use of resources and the fulfilling of 

needs. Third, they relate to the ƛƴŘƛǾƛŘǳŀƭΩǎ ǇŜǊŎŜǇǘƛƻƴ ƻŦ Ƴƻōƛƭƛǘȅ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŀƴŘ 

constraints. Some basic background information about the respondents and their everyday 

travel practices is introduced below. 
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Figure 5. Mobility model. Areas of mobility covered in survey analyses indicated with green colour. 

Altogether 1163 respondents answered the survey on individual mobility. Of them, 326 were 

living in Tampere, 307 in Turku, 292 in Helsinki, 129 in Espoo and 109 in Vantaa (i.e. 530 in 

the Helsinki Metropolitan Area). The spatial distribution within cities by postal code was 

fairly even, but given the large number of postal code areas and thus small number of 

respondents in each, the data was insufficient to analyse statistically by postal code. The 

spatial distribution of respondents in the cities is shown in Appendix 2.                                                                

 

The age distribution of the respondents is uneven, with more elderly than young taking part 

(Figure 6). Only 53 of 1163 respondents were between 18 and 24 years of age. Thus, the two 

youngest age groups were combined for analysis into one group from 18 to 34 years with 

164 respondents. The number of respondents aged 35ς49 years was 250, those aged 50ς64 

years 390, and those aged 65ς79 years 359. The total number of male and female 

respondents was almost equal, with 571 men and 592 women, but varied by age category. 

Among 35-year-old respondents there were more women than men. Conversely, among 

those aged over 64 years there were more men than women. Statistically significant 

interdependency occurs between age group and gender at a significance level of 0.01.  
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Figure 6. Age and gender distribution of the respondents. 

The most common annual household gross income of the respondents was ϵ20 000ς40 000, 

followed by ϵ40 000ς60 000 (Figure 7). That of women was lower than that of men. There 

was a significant interdependency between gender and household income at a significance 

level of 0.01. In addition, age and household income were interdependent at a significance 

level of 0.01. Younger respondents had a lower household income more often than older 

respondents. More than 30% of those aged under 35 years had a household income ƻŦ ϵ20 

000 or less. However, it should be noted that household size often affects household income, 

and younger respondents might have more one-person households than older respondents. 

 

     

Figure 7. Household (gross) income distribution of male and female respondents. 
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Most of the respondents, 338 in all, were living in a one-person household. Among the 

others, 344 were living in a couple household, 231 in a household with children aged under 

18, and 250 in a household with only adults aged over 18.  

Among the respondents, 57% were working, 27% were retirees, 8% were students, 8% were 

unemployed and 1% were staying at home with a child (Table 1). The respondents tended 

to be well educated: over a third had an academic degree, and fewer than 10% had no 

degree after comprehensive school. The share of respondents with an academic degree is 

roughly representative of the population in the study areas, with 38% on average of the 

population aged 15 or over in Helsinki, Espoo, Vantaa, Tampere and Turku having one 

(Tilastokeskus 2016). Respondents who did not have a degree after comprehensive school 

seem to be underrepresented, since in the study areas 27% of the population aged 15 or 

over does not hold a degree (Tilastokeskus 2016). However, some share of this group will 

presumably earn a degree in the future. Degrees in higher education are generally more 

common in the cities than in the countryside (City of Helsinki Urban Facts 2009).  

Table 1. Occupation of the respondents. 

Occupation Share of 
respondents 

Retiree 27% 

Managerial employee, specialist 19% 

Clerical worker 16% 

Employee 15% 

Student 8% 

Unemployed 8% 

Entrepreneur 4% 

Leading position 3% 

Stay-at-home parent 1% 

 

Of the respondents, 74% reported having a car in their household. Not having a car appeared 

to be more common among respondents living in the most central areas, but the data was 

insufficient to make a statistical analysis based on postal codes. Car ownership in the postal 

code areas is shown in Appendix 2. Owning a car was interrelated with household income at 

a significance level of 0.01. Only 29% of respondents with a household income under 

ϵ20 000 had a car, compared with at least 86% among income groups of ϵ40 000 or more. 

Owning a car was more common among male than female respondents.  
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The respondents were asked some basic information about their daily mobility. Among 

them, 87% had a driving licence and 82% had a valid seasonal ticket for public transport or 

loaded value on their public transport travel card. The share of people having a car driving 

licence was slightly higher in the survey sample than in the study area population in general. 

In the Helsinki, Espoo, Vantaa, Turku and Tampere areas, 78% of 18-year-olds had valid a 

driving licence in 2015 (driving licence statistics: Trafi 2015, population statistics: 

Tilastokeskus 2015). Of the respondents, 69% said they had the possibility to drive a car on 

ordinary trips, 52% that they had the possibility to travel by car as a passenger on ordinary 

trips, and 79% that they had both possibilities, which is a higher share than the share of 

respondents having a car in their household (74%).  

As many as 96% of respondents said that they had the possibility to use either a bus, train, 

tram or metro on their ordinary trips. Most of the respondents were satisfied with the public 

transport connections in their city and on their ordinary trips. On a scale of one to five (one 

ƛƴŘƛŎŀǘƛƴƎ ΨǾŜǊȅ ǳƴǎŀǘƛǎŦƛŜŘΩ ŀƴŘ ŦƛǾŜ ƛƴŘƛŎŀǘƛƴƎ ΨǾŜǊȅ ǎŀǘƛǎŦƛŜŘΩύΣ тп% of the respondents 

chose between options four and five in relation to public transport connections generally in 

their city, and 70% did so in relation to public transport connections on ordinary trips. 

The respondents were asked how often they typically use different travel modes in the 

summer and winter seasons (Figure 8). The summer season was defined to last from May to 

October and the winter season from November to April. Driving a car was the most common 

mode of travel in daily or almost daily use, with almost no difference between the summer 

and winter seasons. Roughly 43% of the respondents said that they drive a car daily or almost 

daily, and around one-third said that they do so rarely or never. Daily or almost daily use of 

public transport was more common during the winter season, with slightly less than one-

third of respondents saying that they use it. Over 20% of the respondents said that they use 

public transport rarely or never. Use of a bicycle was more common during summer than in 

winter, with 23 percent of the respondents saying that they use it daily or almost daily in 

summer, compared with only 7% in winter. 
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Figure 8Φ wŜǎǇƻƴŘŜƴǘǎΩ ǳǎŜ ƻŦ ǘǊŀǾŜƭ ƳƻŘŜǎ ƛƴ ǎǳƳƳŜǊ ŀƴŘ ǿƛƴǘŜǊΦ 

The respondents were asked which travel modes they typically use on trips to six defined 

ordinary places. The responses show that different travel modes are used for different trips 

(Figure 9), one possible reason being distance. The distance to work, place of study or leisure 

activities is generally longer than to the grocery store or post office (Figure 10).  
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Figure 9. Respondents' use of travel modes on ordinary trips. 

 

 

 

Figure 10Φ wŜǎǇƻƴŘŜƴǘǎΩ ŘƛǎǘŀƴŎŜǎ ŦǊƻƳ ƘƻƳŜ ǘƻ ŜǾŜǊȅŘŀȅ ǇƭŀŎŜǎΦ 

The respondents were asked whether they always use the same travel mode(s) for a 

particular trip, or select a travel mode each time depending on the situation. Forty-one per 

cent answered that they always use the same modes for the same trips and 59% that it varies 

with the situation. 

The respondents who decide on a travel mode depending on the situation cited various 

factors that affect their choice when asked to describe it in their own words. Weather 
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conditions were often mentioned. Available time and personal schedules appear to be 

important in ǊŜǎǇƻƴŘŜƴǘǎΩ travel decisions, not just for one trip but possibly across several 

or even throughout the day. Some respondents said that they take into account whether 

they will have to make stops in several places. The availability, price and ease of parking was 

one issue that came up in many cases. Some respondents cited time spent at the destination 

as another factor affecting mode choice. Time of day also played a part, for example because 

of congestion. Time of year was also said to affect the choice of travel. Ticket fares mattered 

as well.  

Many respondents said that the amount and weight of goods, such as luggage, groceries or 

equipment, affect their mode choices. A few also specifically mentioned travelling with pets. 

The impact of travel companions was frequently mentioned; respondents felt that they not 

only had to consider their own needs and preferences, but had e.g. family members to care 

for as well. Another factor was giving a ride to others or getting a ride, as was alternating 

use of a household car.   

Quite a lot of respondents mentioned intoxicants, specifically alcohol, as a factor affecting 

mode choice. They said that if they had consumed alcohol or were planning to do so, they 

would take it into account when planning their trip. A few respondents also mentioned the 

car being serviced, holiday transport timetables, and disruptions to public transport factors 

that affect their mode choices. 

Issues relating to mental resources came up surprisingly often. ΨFeeling like taking the 

troubleΩ, Ψcoping with everyday tasksΩ and Ψvitality of the mindΩ were some of the expressions 

used. Desires and emotional states were also specified. State of health was brought up in 

general and more specifically, for example by referring to a particular trouble or disease. 

Some respondents said that the need or urge to exercise could affect their mode choices.   

 

4.2.2. Travel preferences and priorities 

 

Experience of pleasantness with different travel modes 

The respondents were asked how pleasant they found different travel modes on a scale of 

1 (very unpleasant) to 7 (very pleasant). The experienced pleasantness of a car, bus, train, 

bicycle, walking, metro, tram or shared taxi was quite different (Figure 11 & Figure 12). 
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Respondents who had no experience of a given travel mode or could not answer were 

excluded from the averages, thus the sample size varies between modes. A car was generally 

felt to be the most pleasant travel mode, with an average score of 6.0; the median was 6 

and the most common value 7 (the highest). Walking had a high average for pleasantness, 

at 5.6, and although there was a bit more variation in the answers, the median and mode 

are similar to those for the car. Train and summertime bicycling both got an average of 5.2. 

The median for train pleasantness was 5 and mode 6, selected by 31% of the respondents. 

Summertime bicycling got more very pleasant and very unpleasant responses than train 

travel, and respectively fewer values in the middle. The median for summertime bicycling 

was 6 and mode 7.  

 

 

Figure 11. Average experienced pleasantness of travel modes. 
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Figure 12. Distribution of experienced pleasantness of travel modes. 

Travel by bus, metro and tram were experienced as somewhat less pleasant than by train. 

All got an average of 4.8 for pleasantness. The median and mode for pleasantness of both 

bus and metro were all 5. The pleasantness of taking a tram also got a median of 5, alongside 

the two most common values of 5 and 6. Compared to summertime bicycling, wintertime 

bicycling got a very low average, 2.4, for pleasantness; the most common value was 1, given 

by 43% percent of the answers, and median 2. Shared taxi had been included experimentally 

to get some hint of how pleasant people find a mode that has many of the same facilities 

and convenience as a car, but is shared with others. Half of the respondents were familiar 

with sharing a taxi and could assess its pleasantness. This mode was considered surprisingly 

unpleasant, getting an average of only 3.7, with the median and mode both being 4. Only 

5% of the respondents experienced a shared taxi as very pleasant and 12% found it very 

unpleasant. 

        

Importance of travel features and priorities for different trips 

The importance of 16 features of travel was surveyed and analysed. The aim of this was to 

find out what is considered important in travelling and what features of undefined travel 

modes can influence travel decisions and mobility. The features included:  

1) Low cost 

2) Fastest mode 

3) Freedom from transport timetables 






















































































