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PREFACE 

With a broad interest in planning cities that direct people towards making sustainable choices, it was not 

easy to choose one specific topic for this thesis. However, during an Erasmus exchange that resulted in 

friendships all over the continent, my desire to be able to travel through Europe in a sustainable way was 

stronger than ever. So, at the end of my semester in Sweden, I decided that I wanted to research how 

urban planning could contribute to making rail a more attractive sustainable alternative to aviation.  

The supervision by Wendy Tan has been of great value. She has taught me so much; not by spelling out 

what must be done exactly, but by asking me the right questions and stimulating me to make my own, 

well-argued choices. Thank you for showing me the variety of possibilities in research, and for giving me 

the freedom to shape my thesis in a way that I do not only learn as much as possible, but also enjoy 

working on it.  

This does not mean that the last six months were without struggles, on the contrary; I have definitely felt 

L@= ;GF>MKAGFӅ AFK=;MJALQ 9F< >JMKLJ9LAGF L@9L 9J= G>L=F H9JL G> L@= ӏL@=KAK DA>=ӐӅ =KH=;A9DDQ <MJAF? L@=

proposal phase. However, my family and friends were always there to provide me with much needed 

breaks, such as nice walks, pA;FA;KӅ <JAFCKӅ 9F< L@= KE9DD :ML HGO=J>MD ӏ@GE= G>>A;= ;G>>== E9;@AF= L9DCKӐӄ

I appreciated that very, very much! Many thanks should also go to all fellow students who joined my 

brainstorming sessions, and of course to the people who participated in and helped distributing the 

survey.  

After writing the largest part of this thesis at home in the Netherlands, I am now finalising it in Barcelona, 

where I will spend some time for my internship. I feel grateful for having the privilege of studying at a 

leading university like the WUR, and for spending parts of my studies abroad.   
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ABSTRACT 

Introduction | Long-distance travel is expected to increase, along with its environmental impacts. Shifting 

towards sustainable travel behaviours such as using rail for long distances is crucial for providing 

mobility while reducing the impact on climate change. Long-distance rail use is determined by a wide 

variety of factors including psychological factors such as travel perception, although the latter is rarely 

researched. <<ALAGF9DDQӅ <=KHAL= ALK KLJGF? AF>DM=F;= GF H=GHD=KӐ AFL=FLAGF LG MK= 9 LJ9FKHGJL EG<=Ӆ L@=

perception of stop-related elements remains unexplored in relation to long-distance rail use, especially 

for potential users. Objective | Therefore, this thesis 9AEK LG 9F9DQK= @GO HGL=FLA9D MK=JKӐ H=J;=HLAGF G>

the out-of-vehicle environment influences their intention to use long-distance rail. An understanding of 

these factors could contribute to improving the use of rail as sustainable long-distance transport mode. 

Methods | An exploratory study was conducted firstly, using vlog analysis to identify what elements in the 

out-of-vehicle environment are perceived by long-distance rail users in Europe. This resulted in a set of 

measurable indicators to be used in the second phase, a survey. The survey, targeted at young people in 

L@= ,=L@=JD9F<KӅ 9DDGO=< >GJ 9F =P9EAF9LAGF G> H=GHD=KӐ H=J;=HLAGF G> L@= GML-of-vehicle environment 

as well as their intention to use long-distance rail. Results | Results from 19 analysed vlogs and 104 survey 

responses suggest that the out of-vehicle environment is overall perceived positively, with exceptions 

for cleanliness, ease of storing luggage and safety in the evening. Although most perceived out-of-vehicle 

elements are correlated with intention to use rail, influential relationships are visible to a lesser extent. 

Ease of storing luggage, aesthetics, and safety during the evening show to significantly influence the 

intention to use long-distance rail. Conclusion and recommendations | This thesis highlighted the 

importance of considering the factors that decrease or strengthen their intention to use long-distance 

rail. Urban planners can use the findings to improve the out-of-vehicle elements that are perceived 

negatively, in particular the elements that have an effect on the intention to use long-distance rail, 

including safety and the ease of storing luggage. Recommendations to future research include exploring 

the influence of additional factors and the effect of improvements of the out-of-vehicle environment on 

actual behaviour.  

Key words | long-distance rail, travel behaviour, Theory of Planned Behaviour, perception, out-of-vehicle 

environment 
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1 INTRODUCTION 

Although the number of long-distance trips (often defined as ů100 km) in passenger travel may be 

relatively low (1-2% of all passenger travel), long-distance travel accounts for a high contribution in total 

distance travelled (40-45%) and thus CO2 emissions (50%) within passenger travel. As the share of long-

distance travel is growing, it is expected that the greenhouse gas emissions associated with it will 

increase (Van Goeverden et al., 2016). In light of sustainable development, this mobility trend indicates 

a relevance in studying long-distance travel behaviour, which is what this thesis will be focused on.  

Air traffic currently forms a high share in long-distance passenger travel in Europe (Rich & Mabit, 2012), 

thus a reduction of travel by aviation is crucial in minimizing global warming (Lee et al., 2021). Still, the 

ability to travel is widely associated with well-being as it provides mobility and accessibility, which 

E=9FK L@9L LJ9FKHGJL HD9QK 9F AEHGJL9FL JGD= AF H=GHD=ӐK IM9DALQ G> DA>= Ӧ"=D:GK; ҍ !MJJA=Ӆ ҐҎҏҖӧӄ 1@A>LAF?

to sustainable transport modes for long distances could therefore still provide mobility while reducing 

climate change to sustain a liveable future. 

A promising alternative for aviation is rail. Substituting short-haul air travel by rail is forecasted to 

decrease emissions without significantDQ O=9C=FAF? H=GHD=KӐ 9;;=KKA:ADALQ Ӧ NG?9<JG =L 9DӄӅ ҐҎҐҏӧӄ

Additionally, within Europe, almost a third of the busiest short-haul flights already have rail alternatives 

under six hours (Greenpeace, 2021). Still, rail covers only 10% of long-distance cross-border travel by 

public transport, while the majority of this travel is done by airplane (European Commission, 2021a). The 

European Union (EU) recognizes the potential of rail in long-distance travel and aims to stimulate the 

modal shift by making passenger rail a more attractive and sustainable alternative. Such a modal shift 

could realise the potential benefits; however, passengers are deterred from using rail by several barriers 

ranging from travel time to staff presence, and from ticket prices to station access and facilities. Although 

eliminating these barriers does not automatically lead to a modal shift (Blainey et al., 2012), their 

A<=FLA>A;9LAGF @A?@DA?@LK L@= AEHGJL9F;= G> MF<=JKL9F<AF? L@= >9;LGJK L@9L HD9Q 9 JGD= AF H=GHD=ӐK LJ9N=D

choices when considering measures to promote long-distance rail use as sustainable alternative.  

Literature shows that long-distance travel mode choice is determined by a wide variety of factors; 

however, they remain unexplored in relation to long-distance rail use. This thesis combines theories of 

travel perception and behaviour to explore what factors influence the intention to use the train for long 

distances.     
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1.1 Knowledge gap 

Long-distance travel mode choice has been associated with several influential factors, such as 

sociodemographic aspects, trip characteristics, and land use attributes. Limtanakool et al. (2006) used 

data from the Dutch National Travel Survey to find that the likeliness to use rail in comparison to car in 

long and medium distances is determined by, among others, gender, level of education, household type, 

proximity to a railway station and level of urbanisation. The influence of these factors differs slightly 

among trip purposes like commuting, business, or leisure. For example, for leisure trips, rail use is 

associated with lower incomes, while for business trips, income seems to have no influence on mode 

choice. Dargay and Clark (2012) examined National Travel Surveys in Great-Britain and included besides 

car and rail also modes like coach and air, and besides business, commute and leisure purposes, also 

travelling for holiday and visiting friends and relatives. They focused on sociodemographic factors such 

as employment status and income and found that rail and air use are associated with higher incomes. 

Arbués et al. (2016) used the National Mobility Survey of Spain to conclude that long-distance rail use is 

more likely for younger people and elderly, lower incomes, people departing from a large city and 

passengers who intend to stay at their destination for multiple days.  

However, travel behaviour is not only determined by sociodemographic aspects and the context; 

the way people make choices is also influenced by psychological factors such as their attitudes 

towards a behaviour. Although these were not considered in the mentioned studies regarding long-

distance travel, Limtanakool et al. (2006) does suggest including psychological factors in future research 

to gain a more comprehensive understanding.  

A study that did incorporate several psychological factors is done by Wang et al. (2017). They showed 

that next to trip and sociodemographic characteristics, also preferences for and satisfaction with a 

EG<=ӐK K=JNA;= KA?FA>A;9FLDQ AF>DM=F;= EG<= ;@GA;=ӄ 2@=Q AF;DM<=< L@= H9KK=F?=JKӐ H=J;=HLAGF G> L@=

importance and quality of service attributes such as safety, efficiency, punctuality, price, and comfort. 

"A>>=J=F;=K :=LO==F >9;LGJKӐ AF>DM=F;= GF @A?@-speed rail (HSR) and ordinary train use are found. For 

example, ordinary train use is more likely when passengers care about safety and price, while HSR users 

find efficiency, comfort and punctuality more important. These findings highlight the influence of 

psychological factors on long-distance travel behaviour.  

Despite it getting relatively low attention in long-distance travel behaviour research, psychological 

factors such as attitudes and perception are widely recognized as important determinants of actual 

behaviour through their influence on intention (Ajzen, 1991). The way people perceive a transport mode 

as valuable, high quality or satisfactory significantly influences their intention to use the mode (Lai & 

Chen, 2011; De Vos & Witlox, 2017; Hou et al., 2021). Travel perception is an important concept to include 

in travel behaviour research, as people do not always make choices only based on what is optimal in 

their situation, but also on what they experience or perceive to be more satisfactory . Ma and Cao 

(2019) point out for example that travel behaviour is influenced by the objective built environment (e.g. 

an actual distance, number of shops) via a perception of it (e.g. nearby, sufficient shops).  
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Rather than only focusing on the time spent in a transport vehicle, research on travel experience and 

perception has adopted a more holistic approach in recent years (Van Lierop et al., 2018). PassengersӐ 

travel experience is not only determined by the service of the transport mode in question, but also the 

moments before and after this (Carreira et al., 2013).  

Within the more holistic travel research, the environment outside of the transport vehicle (see e.g. Figure 

1) in particular is recognized as important. Park et al. (2021) found that elements such as security at 

transit stops, safety on walking routes and ease of transfer are not only perceived as important for 

passengers and their intention to use the mode in the future, but also in need of improvement according 

to their experience. Similarly, Susilo and Cats (2014) point out that especially stop-related aspects such 

as safety, staff, information provision and ease of transfer determine the extent to which passengers 

perceive their travel as satisfactory. These findings show that the perception of the out-of-vehicle 

environment is an important determinant for travel intention and behaviour; however, in relation 

to long-distance travel, it is rarely researched . 

 

 

Figure 1: Impressions of the out-of-vehicle environment (NMBS, 2022) 

 

One paper examined the influence of several perceived out-of-vehicle elements on the intention to use 

rail for intercity travel. Losada-Rojas et al. (2019) found e.g. that passengers who think parking near the 

station and accessing the station for people with disabilities is easy, were more likely to use intercity rail 

in the future. The same was visible for passengers who perceived using rail as comfortable and safe. Still, 

intercity rail travel is not equal to long-distance rail. Additionally, the authors point out that the use of 

existing and widely used models like the Theory of Planned Behaviour would be helpful in examining 

H=GHD=KӐ AFL=FLAGFӄ 

Interesting to see is that the literature often only considers the experience of users to examine factors 

that influence their intention or mode choices. Understanding and improving these factors would thus 

contribute to a better experience of people who are already using this transport mode. However, people 

who regularly use a public transport mode can value very different factors highly than potential users 

O@G F=N=J GJ K=D<GE MK= L@AK EG<= ӦK== =ӄ?ӄ <=DDӐ-Dio et al., 2011; Bellizzi et al., 2020), indicating that 
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different approaches might be needed to attract this specific group. The factors that influence 

behavioural intention for potential users are rarely the focus of research in long-distance rail travel. This 

thesis tries to fill these identified research gaps by aiming to meet the objective formulated in the next 

section. 

1.2 Objective and research questions 

2@= G:B=;LAN= G> L@AK L@=KAK AK LG 9F9DQK= @GO HGL=FLA9D MK=JKӐ H=J;=HLAGF G> L@= GML-of-vehicle 

environment influences their intention to use long-distance rail. An understanding of these factors could 

contribute to improving the use of rail as sustainable alternative for air travel. The main research 

question and supporting sub-questions along with their expected outputs are: 

 

RQ 

How <G=K HGL=FLA9D MK=JKӐ H=J;=HLAGF G> L@= GML-of-vehicle 

environment influence their intention to use rail for long 

distances? 

Evaluation of out-of-vehicle 

elements and their effect on 

intention to use long-distance 

rail  

SQ1 
What factors play a role in long-<AKL9F;= J9AD MK=JKӐ H=J;=HLAGF G>

the out-of-vehicle environment? 

Set of indicators that play a role 

in the perception of the out-of-

vehicle elements by long-

distance rail users 

SQ2 
How do potential users perceive the out-of-vehicle environment 

considering long-distance rail? 

Evaluation of the out-of-vehicle 

elements by potential users 

SQ3 5@9L AK HGL=FLA9D MK=JKӐ AFL=FLAGF LG MK= J9AD >GJ DGF? <AKL9F;=KӋ 

Extent to which they are 

planning to use long-distance 

rail 

 

Scientific relevance | This thesis would contribute to scientific literature by adding knowledge to the 

research gap in analysing the behavioural intention among potential users to use long-distance rail, 

focusing on the influence of the out-of-vehicle environment. The concept of behavioural intention is an 

important predictor of transport mode choice; however, it has received limited attention in long-

distance travel literature. Additionally, the out-of-vehicle environment is recognized as important for 

H=GHD=KӐ AFL=FLAGF 9F< H=J;=HLAGF :ML J=E9AFK MF=PHDGJ=< AF J=D9LAGF LG DGF?-distance travel and 

potential users.  

Societal relevance | An increase within long-distance travel is expected, along with its impact on climate 

change. A modal shift from air to rail as sustainable alternative would reduce this negative impact while 

still providing mobility. Identifying factors for potential users that influence their intention to use rail 

would therefore not only contribute to an improvement of H=GHD=ӐK travel experience, but also benefit 

the environment.  
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Urban planning relevance | Meeting the objective of this thesis would result in a set of elements in the out-

of-N=@A;D= =FNAJGFE=FL L@9L AF>DM=F;= HGL=FLA9D MK=JKӐ AFL=FLAGF LG MK= J9AD >GJ DGF? <AKL9F;=KӄCombining 

this with the perception of these elements, areas of improvement can be identified with the aim of 

keeping current users and attracting potential users of long-distance rail. Having an overview and 

working towards these possible improvements is relevant for urban planners given their 

interdisciplinary approach to creating a sustainable living environment. Having knowledge of the choice-

making process of travellers is crucial to plan cities and mobility systems in a way that they increase 

H=GHD=KӐ AFL=FLAGF LG MK= KMKL9AF9:D= LJ9N=D EG<=Kӄ 
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2 THEORETICAL FRAMEWORK 

To understand how the perceived out-of-vehicle environment influences the intention to use long-

distance rail, this thesis will combine theories from individual and contextual perspectives on travel 

behaviour. 

While previously it was assumed that travel choices result from rational thinking about how to gain 

maximum utility with minimum costs, it has been recognized that other factors such as emotions or 

@9:ALK 9DKG AF>DM=F;= H=GHD=KӐ <=;AKAGFKӄ "ABKL =L 9Dӄ ӦҐҎ13) explained that compared to an economic or 

geographic perspective, psychological views on travel behaviour cover a wider range of influencing 

factors. The Theory of Planned behaviour considers these psychological mechanisms and can be 

extended with additional predictors (Azjen, 1991), making it highly suitable to examine the influence of 

the perceived out-of-vehicle environment on behavioural intention. This chapter introduces the 

theoretical concepts and conceptual model (see Figure 4) that form the basis of this research. 

2.1 Intention 

The Theory of Planned Behaviour (TPB) is a widely used theory to predict behaviour from a psychological 

perspective (Ajzen, 1991). It indicates that actual behaviour depends on the intention of a person to 

perform the behaviour and their perceived behavioural control (see Figure 2). Perceived behavioural 

control refers to the extent to which people perceive performing the behaviour as easy or difficult for 

them. Behavioural intention is influenced by attitudes, subjective norms, and perceived behavioural 

control, where attitudes refer to the extent to which a person favours the behaviour and subjective 

norms indicate the perceived pressure of others on performing the behaviour.  

 

 

Figure 2: The Theory of Planned Behaviour (adapted from Ajzen, 1991, applied to long-distance rail use) 
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The theory assumes that positive attitudes and subjective norms and a high perceived behavioural 

control lead to a stronger intention to and thus likelihood of performing the behaviour (Ajzen, 1991). For 

this thesis, the behaviour refers to the use of rail for long distances. The TPB has been proven useful in 

predicting long-distance travel behaviour, for example by Hou et al. (2021) who found significant positive 

J=D9LAGFK :=LO==F L@= L@=GJQӐK ;GF;=HLK 9F< L@= AFL=FLAGF LG MK= @A?@-speed rail. 

2.2 Long-distance rail 

The intention to use long-distance rail is one of the main concepts, thus a clear definition of the term 

long-distance rail is required. As this thesis contributes to an understanding of long-distance rail as 

sustainable alternative for aviation, it is important to focus on rail routes that could substitute airplane 

trips.  

More specifically, in this thesis long-distance rail concerns trips between 500 and 1500 km, as for these 

distances the use of (high speed) trains is most competitive among the public transport modes. Below 

500 km, busses are more likely to be used, and beyond 1500 km, the airplane becomes more competitive 

(Wang et al., 2017). Furthermore, this definition allows to focus on routes where rail use would be highly 

promising in terms of sustainability: flights below 1500 km are considered short-haul flights, accounting 

for almost a quarter of aviation emissions (EUROCONTROL, 2021), while more than a third of these 

busiest short-haul flights in Europe have rail alternatives under six hours (Greenpeace, 2021). Long-

distance rail in this thesis includes trips made by all types of trains, including high-speed rail (HSR), night 

trains, and/or ordinary trains. 

+9FQ G> #MJGH=ӐK :MKA=KL >DA?@LK OAL@ J9AD 9DL=JF9LAN=K 9J= <GE=KLA; >DA?@LK Ӧ%J==FH=9;=Ӆ ҐҎҐҏӧӄ &GO=N=JӅ

as the data collection will take place in the Netherlands, it is likely that the long-distance rail crosses the 

border, given the trip distance between 500 and 1500 km and the size of the Netherlands. Therefore, this 

thesis defines long-distance rail  as cross-border rail trips between 500 and 1500 km that serve as 

alternatives for flights . 

2.3 Perception 

The way people perceive transport-J=D9L=< >9;LGJK AK AEHGJL9FL LG ;GFKA<=J O@=F 9F9DQKAF? AF<ANA<M9DKӐ

AFL=FLAGF LG MK= 9 LJ9FKHGJL EG<=ӄ $GJ =P9EHD=Ӆ *9A 9F< !@=F ӦҐҎҏҏӧ >GMF< L@9L H9KK=F?=JKӐ H=J;=HLAGF

of service quality and value significantly influence both their satisfaction with and intention to use the 

corresponding public transport mode. Hou et al. (2021) identified a significant positive relationship 

between the perceived service quality of high-KH==< J9AD 9F< L@= 2. ӐK ;GFKLJM;LK 9LLALM<=Ӆ KM:B=;LAN=

norms, and perceived behavioural control, as well as a positive relationship between these concepts and 

behavioural intention. This indicates that the influence of perception on travel intention is mediated by 

L@= 2. ӐK ;GFKLJM;LKӄ &GO=N=JӅa mutual relationK@AH :=LO==F L@= 2. ӐK ;GFKLJM;LK 9F< H=J;=HLAGF may 

also be possible. For example, if an individual has the feeling that they will not be able to perform a long-

distance rail trip easily due to heavy luggage, they might perceive a station differently. At the same time, 

when an individual perceives a station as unsafe, their attitude towards using rail for long-distances may 

be negative. 
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Perception is an important concept in analysing the influence of an environment on behavioural 

intention. This is because the objective environment (e.g. an actual distance, number of shops) can differ 

from how it is perceived by an individual (e.g. nearby, sufficient shops). Therefore, the conceptual model 

(see Figure 2) distinguishes between the out-of-vehicle environment and the perception of it. The 

objective out-of-vehicle environment is =P;DM<=< >JGE L@= L@=KAKӐ K;GH= 9K L@= 9AE AK LG >G;MK KGD=DQ GF

H=GHD=KӐ H=J;=HLAGFӄ 2@AK 9DKG =F9:D=K L@= AF;DMKAGF G> HGL=FLA9D MK=JK G> DGF?-distance rail, who may not 

have experienced passing through these out-of-vehicle environments.  

In this thesis, perception  refers to the understanding and evaluation that people have of elements 

in the out -of-vehicle environment when considering long -distance rail travel . Important to note is 

that it is not necessary for the individuals to have experienced this exact environment; rather, perception 

here focuses on the idea that they have of the out-of-vehicle environment. 

2.4 Out-of-vehicle environment 

It has been recognized that the perception of travel is not only determined by the elements on board of 

the vehicle, but also by e.g. the service delivery, waiting conditions, quality of transfers and customer 

service (Van Lierop et al., 2018). Park et al. (2021) found that specifically the out-of-vehicle environment 

is influential: the better the experience with out-of-N=@A;D= =D=E=FLKӅ L@= @A?@=J H9KK=F?=JKӐ K9LAK>9;LAGF

and intention to use the corresponding transport mode. Elements included are the waiting area 

condition, safety and security at stations, wayfinding, access, ease of transfer and parking (Park et al., 

2021). Similarly, Susilo and Cats (2014) point out that especially stop-related aspects strongly influence 

satisfaction with the transport mode, among which the overall station environment, safety, staff, travel 

information and the ease of transfer (see Table 1). Although it must be acknowledged that in-vehicle and 

system-J=D9L=< >9;LGJK 9DKG HD9Q 9 JGD= AF H9KK=F?=JKӐ H=J;=HLAGF Ӧ.9JC =L 9DӄӅ ҐҎҐҏӧӅ L@= K;GH= G> L@AK

thesis is limited to the out-of-vehicle environment due to its dominant influence and its relevance to the 

field of urban planning. 

Table 1: Out-of-vehicle elements that influence perception and intention, as identified in the literature 

 Out-of-vehicle elements  

Park et al. 

(2021) 

Ā Transfer time and comfort 

Ā Waiting area condition (e.g. 

seating, crowding) 

Ā Safety/security at transit stops 

Ā Crime safety on walking routes 

Ā Traffic safety on walking routes 

Ā Walking route condition (e.g. 

sidewalk) 

Ā Parking (car/motorcycle/bike) 

Ā Wayfinding (e.g. signage, visual 

cues) 

Susilo and 

Cats (2014) 

Ā Station facilities 

Ā Station environment 

Ā Station cleanliness 

Ā Station crowdedness 

Ā Station location 

Ā Toilet availability 

Ā Ticket information 

Ā Ease of ticket purchase 

Ā Personnel 

Ā Ease of transfer 

Ā Waiting safety 

Ā Waiting temperature 

Ā Comfort 
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The elements derived from the literature (Table 1) define what the out-of-vehicle environment consists 

of. They are used in this thesis to guide the identification of out-of-vehicle elements that are part of a 

long-distance rail trip specifically.   

As the literature shows, the out-of-vehicle environment does not limit itself to tangible elements within 

the train station; it also concerns >==DAF?K 9F< GL@=J H=GHD=ӐK :=@aviour (e.g., safety, crowdedness), as 

well as features surrounding the station (e.g., walking routes, parking facilities). Therefore, the out -of-

vehicle environment  in this thesis is defined as the set of tangible and intangible elements in and 

around the train station, excluding the transport vehicle . As the focus lies on long-distance rail, in 

this thesis the out-of-vehicle environment of stations from which long-distance rail departures or arrives 

is considered. The Figure 3 below illustrates different parts of the out-of-vehicle environment, including 

e.g. seating at platforms, walkability around a station, and station facilities in a main hall.  

 

 

Figure 3: Examples of out-of-vehicle elements. Top: platform at Leuven (NMBS, 2022); left: surroundings of 

3LJ=;@L !=FLJ9D ɕ!3ȑȏȒȏȸ Fȷ<ȷɖȺ JA?@Lȹ E9AF @9DD %9J< <= DɃ#KL AF .9JAK ɕ2J9M:ȸ ȑȏȑȐɖ 
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2.5 Satisfaction 

Satisfaction can be defined as the extent to which passengers feel content with a public transport mode, 

ӑJ=KMDLAF? >JGE L@= 9:ADALQ G> L@= LJAH =PH=JA=F;= LG >MD>AD L@= H9KK=F?=JɃK J=D=N9FL <=KAJ=Kȸ =PH=;L9LAGF 9F<

needsӒ Ӧ*9A ҍ !@=FӅ ҐҎҏҏӅ ґҐҎ-321). It plays an important role in travel behaviour, as it is not only affected 

by, but also affects mode choice and attitudes, indicating a continuous process (De Vos & Witlox, 2017). 

Park et al. (2021) found that the perception of the out-of-vehicle environment positively influences their 

satisfaction with a transport mode, and therefore their intention to use it. Additionally, Lai and Chen 

(2011) show the mediating role of satisfaction: the higher the perceived quality and value of a transport 

mode, the higher the satisfaction and thus intention.  

K K9LAK>9;LAGF J=KMDLK >JGE H9KK=F?=JKӐ <AJ=;L =PH=JA=F;=Ӆ AL OADD FGt be included in the scope of this 

thesis. Although it is recognized that the concept plays an important role in travel behaviour, the focus 

of this thesis on potential users suggests that examining perception is more suitable than satisfaction, 

as potential users have not directly experienced the long-distance rail trip yet and thus cannot express 

the extent to which it satisfied them. However, potential users can still express the way they perceive 

out-of-vehicle elements; in fact, their perception of transport-related aspects often differs from that of 

;MJJ=FL MK=JK Ӧ<=DDӐ-DAG =L 9DӄӅ ҐҎҏҏӇ  =DDARRA =L 9DӄӅ ҐҎҐҎӧӄ 

2.6 Sociodemographic, trip, and land use characteristics 

A review of existing literature reveals that the likeliness to use long-distance rail is also associated with 

sociodemographic factors, land use attributes, and trip characteristics, as can be seen in Table 2. It is 

important to acknowledge their influence and how they relate to the other concepts.  

Sociodemographic factors (e.g., age, income) can influence travel intention and behaviour through 

attitudes, subjective norms and perceived behavioural control (Dijst et al., 2013). For example, young 

travellers may have a higher likeliness to use rail for long-distances as they are provided with a travel 

discount, possibly generating positive attitudes towards the behaviour.  

Besides the individual itself, the context in which the individual needs to make decisions can influence 

travel behaviour in various ways. Trip characteristics were identified in the literature review as factors 

associated with long-distance rail use. In this thesis, trip characteristics refer to aspects related to a 

specific journey. Examples are the trip distance, travel time, purpose, or stay duration. Dijst et al. (2013) 

KL9L=K L@9L ;GFL=PLM9D >9;LGJK ;9F AF>DM=F;= :=@9NAGMJ :GL@ <AJ=;LDQ 9F< AF<AJ=;LDQ L@JGM?@ L@= 2. ӐK

constructs (attitudes, subjective norms, and perceived behavioural control). For example, if someone 

intends to stay at their destination for a week (trip characteristic), they might have a more positive 

attitude towards using long-distance rail as the time needed to travel may be perceived lower compared 

to when the person intended to stay for just one day. Trip characteristics differ from the system-related 

factors as the latter indicate the transport system (e.g., frequency of departures, ticket prices), whereas 

the trip characteristics concern a specific trip of a passenger (e.g., purpose, trip distance).  



11 
 

An important factor that is related to but not necessarily part of trip characteristics is the travel mode 

used for access and egress to the station. It is related to trip characteristics in multiple ways; for example, 

using the bike to the station affects overall travel time, whereas travelling with the purpose of going on 

vacation might deter the person from choosing the bike as access mode. Additionally, the access/egress 

mode can be related to the out-of-vehicle environment in two ways; for example, parking availability at 

the station may contribute to choosing the car as access mode, whereas people using bikes as access 

modes might influence traffic safety around the station.  

Land use characteristics also determine the context in which the individual needs to make travel choices, 

and thus also influ=F;= LJ9N=D :=@9NAGMJ L@JGM?@ L@= 2. ӐK ;GFKLJM;LK Ӧ"ABKL =L 9DӄӅ ҐҎҏґӧӄ $GJ =P9EHD=Ӆ

L@= 9N9AD9:ADALQ G> 9 LJ9AF KL9LAGF AF 9 ;ALQ ӦD9F< MK= ;@9J9;L=JAKLA;ӧ E9Q AF>DM=F;= 9F AF<ANA<M9DӐK

perception of the ease of using rail for long distances. Other examples of land use characteristics are 

population density, city size, or level of urbanisation (see Table 2). These are different from the out-of-

vehicle environment, as the latter concerns specific elements around outside of the vehicle, whereas 

land use relates to the wider area in which the station is located. 

 

Table 2: Factors associated with long-distance rail use, as identified in the literature 

 Sociodemographic 

factors 

Trip-related factors Land use factors 

Limtanakool et al., 

2006 

Age; household 

type; education 

level; income; 

gender  

Purpose Availability of 

railway station; 

population density; 

urbanisation  

Dargay & Clark, 2012 Income Purpose   

Arbués et al., 2016 Age; income Stay duration  Size city of origin  

Wang et al., 2017 Age; vocation; level 

of education 

Distance  

 

 

Furthermore, sociodemographic, land use, and trip factors are related to each other, as well as to other 

concepts. Land use characteristics could influence the out-of-vehicle environment; for example, a highly 

urbanised area could result in a station that offers multiple transport modes to accommodate all urban 

transport needs. Additionally, land use determines trip characteristics (e.g., an individual will not 

commute to a destination where there is no commercial or industrial area to work), as well as 

access/egress modes (e.g., less mixed land use and thus large distances between functions may result in 

choosing the car over biking). Sociodemographic factors could also affect access/egress mode, for 

example when a physical disability hinders a person from using public transport to access the station. 
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Similarly, sociodemographic factors can influence trip characteristics (e.g., retired elderly may not travel 

for business purposes).  

The role of these concepts is important to recognize; however, since the theKAKӐ G:B=;LAN= AK LG >G;MK GF

the influence of the perceived out-of-vehicle environment on the intention to use long-distance rail, land 

use and trip characteristics as well as access/egress mode are excluded from the scope of the empirical 

research.  
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2.7 Conceptual framework 

The theoretical concepts and their relations as explained in the previous paragraphs are illustrated in 

the conceptual model (see Figure 4). This conceptual model forms the basis for the research.  

 

Figure 4: The conceptual model 

The out-of-vehicle environment, perception and intention are the main concepts; however, other 

influential concepts need to be considered as well. A distinguishment is made between concepts that 

are included in the scope of the research (dark blue) and concepts that are excluded (light blue), 

>GDDGOAF? L@= L@=KAKӐ G:B=;LAN=ӄ <<ALAGF9DDQӅ AL K@GOK 9 <A>>=J=F;= :=LO==F ;GF;=HLK J=D9L=< LG L@=

context and the individual. The model assumes that a perception of the out-of-vehicle environment 

influences the behavioural intention to use long-distance rail. For example, a station without security 

could be perceived as unsafe, possibly leading to unfavourable attitudes and subjective norms thus 

decreasing the intention to use long-distance rail. The conceptual model forms the basis of the 

methodology, as presented in the next chapter. 

 
































































































































































