
Safety Science 177 (2024) 106568

Available online 17 June 2024
0925-7535/© 2024 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Investigating sociophysical attributes underlying train boarding efficiency 
and their importance for nudging 

Rabia I. Kodapanakkal a, Antal Haans a,*, Jaap Ham a, Rinke J. Giesen a, Nesrin D. Güneş a, 
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A B S T R A C T   

Nudging has become a popular method to change the behavior of pedestrians in public spaces. However, nudges 
often do not work as intended because they are based on an incomplete understanding of the nudging envi
ronment, physical (e.g., pedestrian trajectories), but not psychological data is used in their development, and 
behavioral theories are often inadequate or not (correctly) applied. In this article, we argue that the design of 
nudges can benefit from complementary psychological data analyzed using relevant social and environmental 
psychological theories. Adequate theories, we argue, are those that aim at describing the objective (i.e., person 
independent) attributes of the environment or situation and how these affect human decision-making. Using the 
example of train boarding, and in particular the formation of the deboarding corridor, we demonstrate how 
psychological theories like interdependence theory and social norms theory can be applied to relevant psycho
logical data—in our case obtained with two focus groups—to better characterize the sociophysical attributes of 
the train boarding situation. The focus group, or sometimes called a “group discussion”, is a qualitative research 
method in which data is generated from guided discussions amongst research participants following pre-defined 
discussion topics. Based on the thematic analysis of the focus group data, we find that a high level of competition 
and interdependence are related to structural aspects of the train boarding situation. Subsequently, we use these 
insights to provide tentative explanations for, or hypotheses about micro- and macroscopic behavior patterns 
observed during train boarding. Finally, we discuss how these insights, in turn, can inform the design of nudges 
that can be further investigated in future research.   

1. Introduction 

The use of nudging and other behavioral interventions is becoming 
increasingly popular in public spaces. A nudge is defined as a modifi
cation in the choice architecture (the context in which people make 
decisions) to change behavior in a non-coercive way and without dras
tically changing economic incentives (Thaler and Sunstein, 2008). 
Nudges have been used to encourage healthy behaviors (e.g., taking the 
stairs; Steuns and Dierx, 2018), encourage sustainable behaviors 
(Demarque et al., 2015), and improve road safety (Imrie, 2012). How
ever, implemented nudges do not always work as intended (Sunstein, 

2017) and in some cases they can even make the targeted behavior 
worse (Stibe and Cugelman, 2016). There are various reasons why 
nudges in public spaces may not produce the desired behavior change. 
First, the nudge may be based on an incorrect or incomplete under
standing of the existing choice architecture/wider nudging environment 
and how it influences people (Meder et al., 2018; Sunstein, 2017). 
Second, the kind of data typically available when designing nudges in 
public space, such as traffic data, are often ill-suited for understanding 
the cognitive processes that underlie the observed choice behavior 
(Bandsma et al., 2021). Third, behavioral theories that could aid in such 
understanding often lack relevance to, or are difficult to apply by urban 
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planners (Churchman, 2008; De Ridder et al., 2020). 
Based on these limitations, we argue that the designing of nudges in 

public space could benefit a) from complementing the physical data (e. 
g., traffic data) with relevant psychological data (in our case obtained 
via focus groups), which b) should be analyzed with a theoretical lens 
that is relevant to urban planners. Since nudging is, first and foremost, 
an intervention that alters the environment in which people make de
cisions, we argue that rather than focusing on theories related to the 
individual and their dispositions, focusing on person-independent at
tributes of the environment or situation, and how these affect human 
decision making is more relevant. In this paper, we will apply two such 
psychological theories: interdependence theory and social norms theory. 
To illustrate our approach, we focus on a specific context in public space, 
namely train boarding, where potential nudges can be implemented to 
improve efficiency. 

1.1. Background 

Approaches to understand human crowds and train boarding mostly 
use tools and techniques from technical fields such as physics, computer 
science, engineering, and mathematics. Knowledge generated from 
these approaches helps in understanding human crowd movement in 
public spaces (Corbetta and Toschi, 2023). In places like train stations, 
bottlenecks that disrupt crowd flow are usually observed at the esca
lator/stairways when people arrive at or leave the train platform 
(Hoogendoorn et al., 2007) and also at the train doors where pedestrians 
are either getting in or out of trains (Qu et al., 2019). Research on train 
boarding efficiency (i.e., how fast people deboard and board trains) has 
mainly focused on how aspects of the physical environment affect train 
boarding, such as platform and train design (Coxon et al., 2009; Thoreau 
et al., 2016), the size and density of crowds, or the proportion of 
boarders (de Ana Rodríguez et al., 2016; Olsson and Haugland, 2004; 

Seriani et al., 2016). In this paper, we will focus on one particular 
finding by Kodapanakkal and colleagues (2023). Analyzing pedestrian 
trajectory data of over 3000 boarding situations on Utrecht Central 
station in the Netherlands, they demonstrated that a higher number of 
boarders and higher proportion of boarders (as compared to deboarders) 
was associated with lower amount of space left for deboarders when 
exiting the train (see Fig. 1). Specifically, the deboarding channel (a 
macroscopic structure formed by boarders waiting on two sides of the 
train door) was narrower when the number of waiting boarders was 
higher. This narrower channel width consequently lowered the 
deboarding flux/efficiency of the deboarders. These findings show that a 
macroscopic structure (the deboarding channel) is formed due to certain 
behavior exhibited by waiting boarders, but that this behavior is not 
executed efficiently resulting in lowered deboarding efficiency in bigger 
crowds. 

These findings (Kodapanakkal et al., 2023) provide some insights 
into the process of train boarding, but just like in the case of observa
tional traffic data mentioned earlier (Bandsma et al., 2021), the pedes
trian trajectory data alone do not provide sufficient understanding of 
how attributes of the environment affect human decision making. For 
example, from this data, it is hard to say why people narrow the 
deboarding channel which would be important to know when devel
oping a nudge. Moreover, this data is limited because attributes of the 
sociophysical environment include more than such physical parameters 
as platform width or the proportion of boarders in the crowd. Instead, 
the sociophysical environment is also characterized by, for example, 
written and unwritten rules and why they are followed (e.g., social 
norms; Bicchieri et al., 2011), situation-specific behavioral programs (as 
in behavior setting theory; Barker, 1968; Wicker, 1979), and affordances 
that provide possibilities for action in the situation (Gibson, 1979). 
These types of attributes of the sociophysical environment can be 
considered as objective (i.e., person-independent) as platform width or 

Fig. 1. A visual representation of real-life data of a train deboarding. Each pedestrian is represented by a solid back circle on top of an ellipse that indicates the 
orientation of the pedestrian’s body. Based on the observed path of the pedestrian, several further classifications are made. Pedestrians marked with a white cross (in 
the solid black circle) have entered the platform via the stairs or escalators. Pedestrians with a white dot will leave the platform. The color of the ellipse refers to the 
train door that the pedestrian used or will be using. In this case, orange refers to the door seen in the figure, while the pedestrians in blue deboarded from another 
door. Pedestrians without any markings or with a white ellipse could not be classified, for example because of broken trajectories. The black polygon around each 
participant reflects the available space for that individual based on Voronoi areas. The pedestrians in the blue area are waiting to board the train. The yellow area 
depicts the deboarding channel. From: Kodapanakkal et al. (2023). (For interpretation of the references to color in this figure legend, the reader is referred to the web 
version of this article.) 
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the proportion of deboaders, albeit less easily quantifiable (Magnusson, 
1978). 

With limited understanding of the sociophysical environment in 
which human behavior and decision making occurs, it is hard to know 
why people would behave in a particular way and what their decision- 
making process looks like. Developing a nudge without this knowl
edge could limit the effectiveness of the nudge. Since the effects of the 
sociophysical environment on behavior reveal themselves in recurring 
and extra-individual patterns of behavior (Barker, 1968; Kalinauskaitė 
et al., 2018), the macroscopic deboarding channel presents an inter
esting candidate for investigating the situational and environmental 
attributes that affect train boarding decisions. To do so, we augment the 
pedestrian trajectories with qualitative data obtained from focus groups 
with train travelers. Analyzing this data through the lens of social norms 
theory and interdependence theory—both focusing on the less quanti
fiable attributes of the boarding situation—will allow us to understand 
and extract the sociophysical attributes specific to the train boarding 
situation that might explain why the deboarding channel narrows and 
hampers deboarding efficiency when the number and proportion of 
boarders increases. In the sections below, we explain why we choose 
these two theories and how they can provide a useful framework to 
analyze data and extract sociophysical attributes of the situation. 

1.2. Psychological approaches 

As argued above, the psychological theories most relevant to the 
designing of nudges are those that assist in understanding how features 
of the sociophysical environment affect individual decision making. We 
specifically choose interdependence theory and social norms theory as 
they provide a suitable lens for analyzing our focus group data. Both 
theories describe features of the situation, such as the social structure of 
the situation, and demonstrate what kind of unwritten rules (social 
norms) people follow in the specific situation, the different ways in 
which people are dependent on each other in attaining their goals, and 
how this affects individual decision-making and behavior. 

1.2.1. Interdependence theory 
Interdependence theory is an important theory in the social sciences 

that comprehensively approaches social interactions (Kelley et al., 2003; 
Kelley and Thibaut, 1978; Rusbult and Van Lange, 2008; Thibaut and 
Kelley, 1959). Interdependence is defined as the way in which behaviors 
and outcomes of individuals influence and are influenced by the be
haviors and outcomes of other individuals (Van Lange and Balliet, 
2015). Instead of focusing on dispositional characteristics of individuals 
and individual decision making that does not consider how decisions 
influence and are influenced by people’s surroundings, interdependence 
theory takes into account the social structure of the situation people are 
in, what people make of the situation, and how people learn from these 
interactions for better outcomes in future interactions (Van Lange and 
Balliet, 2015). Rusbult and Van Lange (2008) consider it analogous to 
the approach in physics where interactions between particles are as 
important as the properties of the particles themselves, the difference 
being that individuals have more autonomy. Given that interdepen
dence theory considers the individual, interactions with others, and 
situation structure all in one approach, we argue that it is relevant to 
specific contexts in public space such as train boarding and can provide 
additional knowledge to existing pedestrian dynamics research. It pro
vides a framework within which researchers can simultaneously 
consider multiple aspects of train boarding and crowd behavior rather 
than studying these aspects disjointly or not addressing them. 

One of the important things to consider when using this framework is 
to understand the structure of interdependence. The structure within 
which social interactions occur can shape people’s behavior which 
might be in line with their goals and motives or counter them as people 
could either choose to follow their self-interests or also take into account 
others’ interests. According to interdependence theory, structure can be 

described in terms of six dimensions that describe different ways in 
which the form of interdependence between individuals can vary 
(Gerpott et al., 2018). These dimensions are 1) mutual dependence, the 
extent to which individuals’ actions affect only their own outcomes or 
also others’ outcomes, 2) power, how much influence/control an indi
vidual has over their own outcomes, 3) conflict, whether a good 
outcome for one individual means a worse outcome for another indi
vidual (zero-sum game), 4) coordination, whether outcomes for in
dividuals are dependent on how well they coordinate with each other, 5) 
information certainty, the extent to which individuals know how other 
individuals will behave, and 6) future interdependence, how much the 
outcomes in the current situation would affect outcomes in future 
interactions. 

These dimensions are perhaps best explained by considering a well- 
known social dilemma: The prisoners dilemma (Poundstone, 1992). In 
this fictive decision-making situation, two members of a criminal gang 
are caught by the police. Once isolated from each other, both criminals 
get the option to testify against their partner in crime. They are informed 
that if both remain silent, then they are both sentenced to one year in 
prison. They are also told that if one testifies against the other, then the 
first goes free while the other is charged with three years of imprison
ment. However, in the case that both testify against each other, then 
both are sentenced to a reduced two years in prison. The structure of this 
particular decision making situation can be comprehensively described 
by the interdependence theory dimensions. First, this is a situation of 
mutual dependence as one’s decision affects the other in achieving their 
goal of avoiding imprisonment. Second, it is a situation of low power, as 
one has but two options of which the consequence are fully determined 
by the situation. Both decisionmakers, however, have equal power, so 
there is no power imbalance in this situation. Third, this is a conflict 
situation, as the best outcome for oneself can only be achieved at the 
expense of the other. Fourth, this is a situation low in coordination. Due 
to being isolated, there is no possibility of negotiating with one’s partner 
in crime. Fifth, although the rules and consequences of this particular 
decision-making situation are clear, there is some information uncer
tainty in not knowing what the other person will decide. Last, future 
interdependence is high in this particular decision-making situation as 
the two criminals are likely to engage in future interactions. 

Interdependence theory argues that these six dimension can 
adequately describe a wide range of interactions and activities between 
dyads in the context of daily live (Rusbult and van Lange, 2008), such as 
between romantic partners and for activities like cleaning the house or 
cooking (Columbus et al., 2021). Interdependence theory is usually 
applied in these type of dyadic contexts. We argue that even when the 
group goes beyond a dyad, like a crowd of passengers at the train station, 
these dimensions of interdependence are relevant and provide an 
appropriate framework to understand sociophysical attributes of the 
situation. 

1.2.2. Social norms 
Social norms are generally defined as “unwritten rules shared by 

members of the same group or society” (Bicchieri et al., 2011). A social 
norm exists when people expect these unwritten rules to be followed 
(empirical expectation) and people also believe that others expect them 
to follow the same (normative expectation; Bicchieri, 2010). Social 
norms emerge from social interactions and are beneficial for cooperation 
and social order (Cialdini and Trost, 1998; Young, 2015). They are 
action-oriented and inform decision-making because they provide a 
framework for people to use in these situations while making decisions 
(Anderson and Dunning, 2014). Researchers argue that social norms 
often vary and are specific to situations (Postmes and Spears, 1998; Reno 
et al., 1993). Changes in aspects of the situation such as who is following 
the norm (e.g., friends, colleagues, strangers) can change how the norm 
is perceived (Bicchieri et al., 2011). Thus, to fully understand the soci
ophysical attributes of the train boarding context, it becomes relevant to 
understand the unique social norms that surround this context. The 
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social norms theory provides a framework through which this can be 
done. 

Since social norms restrict individual goals but increase overall ef
ficiency at the group level (Gross and Vostroknutov, 2022), a good un
derstanding of when and why people break norms to maximize their 
own goals at the cost of others is similarly important for a better un
derstanding of the sociophysical context of train boarding. In the 
Netherlands, boarders form two groups on either side of the train door 
and wait there until the deboarders leave the train (see Fig. 1). This 
likely is a social norm as most people tend to follow this unwritten rule 
and people also think others should do the same. Depending on the 
situation, violation of such social norms can have consequences for the 
individual who broke them as others might view this as worth punishing 
(Villatoro et al., 2010). Yet, an individual breaking this social norm 
might enhance their chances of getting a seat in a crowded train; 
maximizing their personal interests and motives, but probably slowing 
down the deboarding and boarding process. 

1.3. Research aim 

In the current research, we answer the following question: What are 
the sociophysical attributes specific to the train boarding situation that 
affect the decision making of individual train travelers? This is an 
important question to answer because it helps explain macroscopic 
patterns in pedestrian trajectory data and will be beneficial in designing 
nudges which are essentially a change in the sociophysical environment 
or situation. Using the train boarding context as an example, and in 
particular the formation of the deboarding corridor, we illustrate how 
these attributes can be identified by analyzing the goals, strategies, and 
perceptions of passengers through the lens of interdependence theory 
and social norms theory, and how this information can be useful for 
developing nudges to improve train boarding efficiency. 

2. Method 

To gain a deeper understanding of passenger motives, goals, and 
strategies during the train boarding context and analyze them using the 
proposed theoretical frameworks, we conducted two focus groups where 
participants could discuss their experiences with train boarding in the 
Netherlands. The focus group method, or sometimes called the group 
discussion method, is a qualitative social science method in which the 
data is generated from discussion between research participants on a set 
of selected topics (Finch et al., 2014). In contrast to a group interview, 
where participant respond to and engage in a discussion with the 
researcher, participants interact and respond to each other. The role of 
the researcher, instead, is to select the to be discussed topics and to 
moderate the discussions. The latter involves, amongst others, to ensure 
that all participant are included in the discussion, to direct the group’s 
attention to interesting comments that otherwise may be ignored, and to 
steer the discussions when they go off-topic. 

We decided to use this method for two reasons. First, the process of 
interactive discussion with other participants, and reflecting on each 
other’s perspective, helps participants articulate their goals, motives and 
strategies during train boarding that otherwise may not be readily 
accessible to them. Second, focus groups have been shown to be highly 
affective in uncovering group or social norms (Bloor et al., 2001). 

2.1. Participants 

Most participants in the two focus groups were recruited through the 
JF Schouten participant database of Eindhoven University of Technol
ogy in the Netherlands. However, due to a low response rate, seven 
participants were recruited via personal networks of the Master students 
who led the focus groups. A total of 12 participants participated in the 
focus groups, with six participants in each focus group. The participants 
were split into two groups of six to make it easier for interaction and 

discussion, as it would be harder for everyone to contribute if 12 people 
discussed the topic together. The participants were all students, five 
were female and seven were male, between the ages of 20 to 22. Only 
Dutch speaking participants were recruited so that the discussions could 
be held in their native language, which would help participants be more 
comfortable in sharing their opinions. Only participants who traveled 
regularly (three times a week) for at least a year and had no mobility 
limitations were recruited. 

While we acknowledge that a more diverse sample would yield 
additional insights, we opted for these inclusion criteria for several 
reasons. First, limited resources prevented us to include a more diverse 
population. The more heterogeneous the population of interest is, the 
higher the number of participants, and thus the higher the number of 
focus group sessions that are needed before saturation of the data is 
achieved (Hennink and Kaiser, 2022). Second, they ensured that all 
participants were sufficiently familiar with train travelling and boarding 
to be able to discuss its structural properties and to distinguish between 
typical and atypical boarding situations (e.g., in case of a delay), which 
was one of the discussion topics. 

2.2. Procedure and topics 

Participants arrived in the discussion room and were welcomed by 
the discussion leaders with snacks and beverages. To provide a 
comfortable setting for the participants, the discussion leaders first 
began the session by introducing themselves and encouraging partici
pants to freely discuss and provide their opinions during the session. 
Participants were informed that the session would be recorded, and 
would be transcribed later. The content would be anonymized and the 
original recordings would be deleted. Participants signed a consent form 
if they agreed to this and were also told that they could still leave the 
session halfway if they no longer wanted to participate. 

The discussion started with a round of short introductions by the 
participants after which the discussion leaders asked a general question 
as an easy topic intended to have participants engage in discussion with 
each other (so-called icebreaker): “What do you like or dislike about 
train travel?”. This was followed by topics related to participants’ goals 
and strategies before boarding. For example, what they do when they see 
the train arriving, and how do they position themselves on the platform. 
Next, the discussion was steered by the moderators towards boarding 
and deboarding. Participants discussed what they like or dislike about 
boarding and deboarding, what they consider just before boarding, and 
how they expect others to behave during boarding and deboarding. 
Next, the discussion focused on what kind of habits people have devel
oped over their train traveling experience, and how do they experience 
boarding during atypical situations (e.g., train delays). During the dis
cussion, the topic of social norms automatically came up without the 
discussion leaders explicitly mentioning them. This topic was further 
discussed in terms of how people are expected to behave during 
boarding, what happens if people do not follow norms, and how does 
this in turn affects their own behavior. A more detailed description of 
discussion topics is provided in Appendix A. Each focus group discussion 
lasted around one hour. 

2.3. Analytical approach 

The recorded focus group data were transcribed into text, and we 
analyzed this text using thematic analysis (Braun and Clarke, 2006; 
Nowell et al., 2017). We first read the entire text of both focus groups to 
familiarize ourselves with the data. Next, we generated initial codes for 
both focus groups with simple codes summarizing blocks of text, such as 
whether something was positive or negative, whether it related to a 
motivation or goal, related to boarding or deboarding, related to a 
strategy etc. In a second iteration, we established relationships between 
different codes combining them into topics that were discussed by the 
participants, such as motivation/goals, strategies, social norms, 
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competition, responses to norms/competition etc. Next, applying the 
theoretical frameworks of interdependence theory and social norms 
theory, we created themes (and subthemes within) that explain the data 
in an analytical manner. 

3. Results 

Using the analytical approach described in Section 2.3, we derived 
four themes and 12 subthemes from the data (see Table 1 for an over
view). These themes and sub-themes are explained in detail in the 
subsequent sections. We support our findings with relevant extracts 
from the focus group discussions that have been translated from the 
original Dutch conversation to English. Participants are indicated by a 
participant number between 1 and 6 and a code which refers to which 
focus group they were part of (G1 or G2). For example, Participant 4 in 
focus group 2 is labeled as G2P4. 

3.1. Theme 1: Limited resources (e.g., few seats) increase goal conflict in 
the interdependence between boarders, leading to a zero-sum game 

In some situations (e.g., rush hour) when the number of passengers is 
high, the number of seats are limited, and when most boarders want to 
acquire a seat, this increases conflict (a dimension of interdependence 
structure) among them leading to a zero-sum game. We argue that in this 
situation, boarders might try their best to achieve their goal of acquiring 
a seat which could lead to competition near the doors and result in 
people standing as close to the door as possible, leaving very little space 
for deboarders to leave the train. 

3.1.1. Sub-theme 1.1: Most boarders would like to acquire a seat on the 
train. Based on the situation (high vs low competition; rush hour vs no rush 
hour), they adapt their expectations around their goal to acquire seats 

Participants mentioned that they would like to have a spot to sit in 
the train. G1P2: “Yes, exactly. You want to have the best spot and you 
want to have a spot where you can sit by yourself because that is the 
most relaxed.”. Participants discussed that during the rush hour, they 
have to accept the fact that sometimes there are not enough seats for 
everyone, thus they modified their expectations with the situation. This 
explicit mention that there are not enough seats for everyone also shows 
that participants see boarding as a zero-sum game where one person’s 
gain of a seat means someone else will have to stand. G2P1: “And also 
accept a bit that if there are so many people, then you do not really need 
a spot to sit and that you can also stand once in a while (G2P6 nods: 
yes)”. G2P6: “Also differs when its rush hour or not (G2P2,5 nods, G2P4 
agrees)". G2P5: “…indeed, if it is busier during rush hour, then I am 
often more reluctant (G2P1 nods), and, I will stand or remain standing. 
But otherwise yes, otherwise I want my seat”. Participants were more 
motivated to find a seat for longer journeys or when they were tired. 
G2P6: “Yes, for me it is very dependent on how long I have to travel in 
the train (G2P2 nods)". Thus, I do not know exactly where the boundary 
is, 15 min or so, and it is also about how you feel, if you think ‘Oh, I’m 
very tired, I have no desire to stand’, you become a bit more aggressive 
(G2P1 nods), more keen for these seats, and then yes, you become more 
annoying, but if you know just, ‘Oh, it is just ten minutes, I’ll be there 
soon, I will just sit on this bar or just stand’. That is also better for you, 
and then you also allow the others a chance to get their spot”. 

3.1.2. Sub-theme 1.2: The motivation to acquire a seat is higher when 
people want to use their time in the train to work/study 

Participants communicated that they found it a positive experience 
when they got a spot to sit in the train. In the train, participants engaged 
in activities such as work, study etc., which they cannot do when using 
other forms of transports. G1P2: “I really like that when you take the 
train, you can just study, you have your own spot and there you can just 
work on university [tasks]. Eh, let’s say, eh that you travel by car, then 
that is not possible". G2P6: “What I personally find really chill about 
train travel is that you can just sit. And just do something else(G2P1 
nods)". G2P1: “I also find that chill. And I also think that when going to 
and from my parents, and if I would have to travel by car, then it feels 
like useless travel (G2P2,3 nod; G2P4,5,6 make agreeing sounds and 
laugh)”. 

3.2. Theme 2: Depending on their goals, boarders use a variety of 
strategies, and these strategies can change interdependence dimensions 
such as how much interdependence or conflict one has with/against the 
crowd 

We argue that people opt for different strategies based on tradeoffs 
between multiple goals which include getting a seat but also avoiding 
crowds. Often these go hand in hand because the fewer people are 
around you, the more chance you may have to get a seat on the train. 
One boarding strategy, hence, is to choose a door at which a relatively 
small number co-travelers will board. Regardless of the size of the 

Table 1 
Overview of themes and sub-themes reported in the present study.  

Themes Sub-themes  

1. Limited resources (e.g., few seats) 
increase goal conflict in the 
interdependence between boarders, 
leading to a zero-sum game. 

1.1 Most boarders would like to acquire 
a seat on the train. Based on the 
situation (high vs low competition; rush 
hour vs no rush hour), they adapt their 
expectations around their goal to 
acquire seats. 
1.2 This motivation to acquire a seat is 
higher when people want to use their 
time in the train to work/study.  

2. Depending on their goals, boarders use 
a variety of strategies, and these 
strategies can change interdependence 
dimensions such as how much 
interdependence or conflict one has 
with/against the crowd. 

2.1 Some boarders position themselves 
on the platform such that their 
deboarding is more convenient at the 
destination (e.g., closer to exits at 
destination). 
2.2 Some boarders position themselves 
on the platform such that they can 
avoid crowds. 
2.3 Some boarders position themselves 
at the door so that they are standing in 
front of the boarding group.  

3. Competition during boarding can be 
directly linked to the interdependence 
dimension of conflict among boarders 
for number of seats. 

3.1 The train boarding process is often a 
competitive situation. People vary in 
their response to competition: some 
people engage with it, whereas others 
disengage. 
3.2 A competitive atmosphere is not 
only related to the number of boarders 
as in some situations of big crowds 
people do not find the atmosphere 
competitive or tense. 
3.3 Although boarders compete to get 
into the train, they show low 
competition when getting out of the 
train implying that the motivations in 
the boarding process are different.  

4. Passengers follow social norms 
because this is what most people seem 
to do (empirical expectations) and/or 
because this is what they are expected 
to do and what they expect others to do 
(normative expectations). 

4.1 Social norms are easily identified by 
passengers—the most common social 
norm is that boarders wait for 
passengers to deboard before they enter 
the train. 
4.2 Following norms is also considered 
practical and efficient. 
4.3 People get frustrated when norms 
are violated. They respond either by 
confronting norm violators, use it as a 
cue to break norms themselves, or do 
nothing. 
4.4 There seems to be no norm for 
queueing during the boarding process 
making it hard to tell who is first or last 
in line to enter the train.  
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crowd, however, the most effective strategy is to obtain a waiting po
sition in front of, or very close to the door; ensuring that one is (amongst) 
the first to board. These strategies change the level of dependence by 
lowering it when fewer people are around the passenger, and reducing 
conflict to get a seat. Being more assertive and standing in front of the 
waiting crowd increases the level of power in the interdependent situ
ation and increasing the chances of those standing in front of the door. In 
this way, passengers’ strategies provide a way for them to change how 
dependent they are on other passengers’ to ensure their own outcomes. 
We elaborate different strategies that people use in the sub-themes 
below. 

3.2.1. Sub-theme 2.1: Some boarders position themselves on the platform 
such that their deboarding is more convenient at the destination (e.g., closer 
to exits at destination) 

When asked about what participants did before the train arrived to 
prepare for boarding, some mentioned that they waited at a particular 
spot on the platform at their boarding station so that they arrived near 
the stairs at their destination and could exit the train station more 
quickly. G1P4: “I, eh, wait in Breda at the back (of the train). Because I 
know that at Eindhoven, eh, stepping out at the back gets you closer to 
the stairs, then I can go down the stairs faster in Eindhoven (G1P2: 
hmmm, G1P2,6 nod)”. G1P2: “I have the same in Den Bosch”. This was 
also the case when they wanted to switch trains quickly. Then exiting 
near the stairs saved time and lowered the chances of missing the next 
train. G2P1: “If I have to switch trains in Utrecht… then I make sure that 
I sit in the train such that I get off the train approximately at the tunnel 
so that I can go on faster”. 

3.2.2. Sub-theme 2.2: Some boarders position themselves on the platform 
such that they can avoid crowds 

Participants said that they would often walk a bit further on the 
platform to find a spot to wait where the number of people was not too 
high and then walk towards a door where the least number of people 
went. G1P5: “I go towards the back and then look where the train ends… 
and then I just walk to a door where not too many people are standing 
and then you get to the front [of the boarders waiting at the door] pretty 
quickly usually (G1P4 agrees, G1P1,2,3 nod)”. Another strategy par
ticipants employed to avoid crowds during the boarding itself was by 
entering the train through the first class door and then walking through 
the train into the second class. This way they avoided the crowd waiting 
in front of the second class door. G2P2: “If it is very crowded on the 
platform and it is crowded everywhere then quite often I step in through 
the first class door, walk in through the first class so that I am faster at 
the second class… (except G2P3, all others agree)”. 

3.2.3. Sub-theme 2.3: Some boarders position themselves at the door so that 
they are standing in front of the boarding group 

Some participants said that they stand as close to platform edge as 
possible to maximize their chances of being in the front at the train door. 
They also mentioned that over time they more or less knew where the 
doors are going to be and stood somewhere up front so that they would 
have a chance of getting a seat. G1P4: “Yes, I also stand relatively close 
to the tracks. Eh, in [the train from] Eindhoven to Breda, because the 
train stops approximately here, and the doors are here, and then I can 
stand pretty much in the front and don’t need to wait”. Participants also 
tried to gather more information so that they could know how busy the 
train was. G1P2: “Yes, then I also quite often look at the NS app because 
then I have something of a sign as to how many (G1P3: how full it will 
be, yes yes), yes exactly, then I know where I should stand and when I 
should stand very close (to the door) or when it is more relaxed to enter 
the train”. 

3.3. Theme 3: Competition during boarding can be directly linked to the 
interdependence dimension of conflict among boarders for number of seats 

As mentioned in earlier themes, the interdependence dimension of 
conflict is relevant in the train boarding process and can be directly 
linked to competition. Participants talk about competition and conflict 
in terms of seats and about how they feel the need to be more assertive 
and dominant to acquire a seat by standing closer to the train door. This 
can again be inferred as a reason why boarders might try to push their 
way to the front and in the process reduce the space (i.e. the deboarding 
corridor) provided to deboarders to leave the train. 

3.3.1. Sub-theme 3.1: The train boarding process is often a competitive 
situation. People vary in their response to competition: Some people engage 
with it, whereas others disengage 

Generally, participants referred to the boarding process (especially 
during peak hours) as very competitive with many boarders competing 
for few seats and boarders often pushing each other during boarding. 
G1P4: “It feels very competitive(G1P3,6 nod)”. G1P6: “Yes, and people 
become even more dominant then and…(G1P3 interrupts)”. G1P2: “Yes, 
so like G1P6 said, secure your spot, and try to stay a bit more in the front 
to be close to getting a spot as the train will be super busy (G1P4 nods 
agreeingly)”. 

Although participants found the competition equally frustrating, 
they seemed to have different responses to competition. Some said that 
they found pushing rather extreme and often would step back if things 
got heated: G1P2: “I find pushing back to be extreme.”, G1P4: “A bit 
frustrating but after that I get on with my day (G1P6 nods)”, Others 
mention that they stand their ground and do not move away because 
they also would like to have a chance at getting a seat. G2P1: “…then 
you also do that, that you also sort of join in (P2 agrees) because then 
you think ‘oh shit, otherwise I won’t make it’”, G2P2: “If everyone 
misbehaves, then I also feel like: ‘Ya, what does it matter if I alone try to 
be nice to others?’ (G2P1 nods)”. 

3.3.2. Sub-theme 3.2: A competitive atmosphere is not only related to the 
number of boarders as in some situations of big crowds people do not find the 
atmosphere competitive or tense 

Participants discussed that sometimes even with a big crowd, they 
did not feel that the atmosphere was competitive or tense. For example, 
they mentioned a rush hour during Sunday evening when students re
turn from their parents’ homes back to the university and even though 
this was crowded, there was a sense of belongingness in the atmosphere 
which was positive. They also mentioned that sometimes if people were 
festive in the train, it could be a good atmosphere even though its 
crowded. Thus, it is important to distinguish that the existence of 
competition can go beyond just the number of people and also depends 
on the social context, social identity, and belongingness of the boarders 
(Templeton and Neville, 2020). G2P6: “…I think that is more an at
mosphere that… on Sunday I have a slight feeling that we give each 
other credit: ‘Ya, go ahead and sit’ (G2P1,2 nod). And, eh, with a real 
rush hour is everybody for themselves". G2P2: “But I also think that 
during Sunday evening rush hour, it’s all students, so they always have 
more bags (G2P6 gestures to agree) but you don’t really notice that 
when you go on the train (P1 says no, no), because everyone is like: ‘Ah 
you also have bags, go ahead, I will go after you’”. G2P6: “Still, some
times with parties and so, especially on the way there, even if you don’t 
actually go there, it is nice to see (G2P1 agrees); that is a kind of nice 
atmosphere (G2P1,4 agree). Everyone is in the mood”. 

3.3.3. Sub-theme 3.3: Although boarders compete to get into the train, they 
show low competition when getting out of the train implying that the 
motivations in the boarding process are different 

Participants note that the atmosphere in the train boarding process is 
very different from that of deboarding the train. The group of people 
who board can be very competitive and dominant, and then behave 
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differently when they are leaving the train. This is also related to the 
motivations and goals of the passengers at that time. During boarding, 
there is a real risk of not getting a seat or even not being able to step in 
the train but once that is over, the goal when getting out of the train is 
relatively straightforward and unrelated to conflict over resources like 
seats. G2P2: “Yeah, exiting the train is just, everyone sort of stands there 
and knows that we all need to go through these doors, it is all good, 
because you do not have the stress of: ‘Oh I want to sit, I want to sit!’ So 
there is no pushing (G2P1,3,6 nod; G2P1 agrees), because everyone has 
to go outside it is always more streamlined, even with a double-decker, 
you have a stream coming from above and a stream from below, and 
they can go out through the door next to each other (G2P1,4,5 nod) and 
if you have to enter the train it is all chaos and pushing and no orga
nization.”. G2P5: “But what I notice is that when people exit the train 
they also keep more distance from each other in the train, whereas…”. 

3.4. Theme 4: Passengers follow social norms because this is what most 
people seem to do (empirical expectations) and/or because this is what 
they are expected to do and what they expect others to do (normative 
expectations) 

In line with the definition of social norms by Bicchieri and colleagues 
(2011), participants spoke about social norms in terms of both empirical 
and normative expectations. Regarding social norms in train boarding, 
participants said that they expected others to behave this way and they 
themselves were expected to behave this way as well. G1P6: “…no I 
think that it is common knowledge and should be seen as normal that 
you wait until everyone is out and you do your best to let everyone get 
out before you step in yourself”. G1P5: “I think that I am not concerned 
with the expectation pattern of an individual but more just how it mostly 
works regarding the train, so indeed that you should wait until everyone 
has deboarded”. 

Participants further add that it is efficient and practical to follow 
social norms, and respond in frustration when social norms are broken. 
Although, participants mention that boarders should wait for passengers 
to deboard, they also mention that there is no norm of how such waiting 
and queuing is to be done, and, as a result, it is often unclear who is to 
get on the train first. We elaborate these points below in the subthemes. 

3.4.1. Sub-theme 4.1: Social norms are easily identified by passengers—the 
most common social norm is that boarders wait for passengers to deboard 
before they enter the train 

Participants confirm our expectations that boarders should wait for 
deboarders to exit the train before entering the train themselves. This is 
the social norm that is most discussed during both focus groups. Without 
being directly asked about it, participants mentioned this particular 
social norm. G2P6: “Well, in any case, the order of first leaving the train 
and then entering the train.”. G1P4: “Just first let the people from inside 
[the train] get out, and then the people from outside go in”. 

Other social norms that participants mention are to respect people’s 
personal space and be helpful to people. G1P2: “Uh, and certainly also 
with older people, because yes, we talked about that pushing and that 
thing and so on….… Uh, so there, uh, I just make sure there is room to 
get in and usually just let them go first”. At the same time, assisting 
others, such as a deboarder with a pram/stroller, may also enhance one 
changes of boarding first and acquiring a seat: G1P1: “Because the 
moment you help, there is probably a greater chance that there will be 
space and that you can then be the first to get in”. 

3.4.2. Sub-theme 4.2: Following norms is also considered practical and 
efficient 

In addition to expressing empirical and normative expectations, 
participants also indicated that waiting for passengers to deboard the 
train before boarding is practical because it creates more space inside 
the train for boarders to step inside once all the deboarders are out. They 
mention that it is more efficient and faster for the whole process. We 

speculate that this practicality could be a reason why this behavior 
developed into a norm in the first place. G1P3: “Eh yeh, that is just a lot 
more efficient to first let people out and then go in, it also goes much 
faster. Otherwise you get friction between people and then people with a 
big bag, or with a dog…then you don’t move along and then there is 
again congestion, so yeh, just let people out first and then go in”. G2P6: 
“Yeh, that is just thinking and if they are out first there is also just more 
space and then you know at least what you’re getting into, and yeh”. 

3.4.3. Sub-theme 4.3: People get frustrated when norms are violated. Either 
use it as a cue to break norms themselves, or do nothing 

Participants mentioned that when someone broke a norm they found 
it frustrating. A few participants mentioned that they have confronted 
people who were talking in the silent compartment G1P3: “I have quite 
often done that, I have said: ‘This is a silent compartment, I am here 
because it is quiet not because you are sitting here talking on the 
phone’”. However, most participants say that if others misbehave/break 
the norm of waiting for passengers to deboard, then they themselves do 
the same because otherwise they will lose out on getting a seat in the 
train. G1P5: “Ya well, sometimes if it is too crowded and if people are 
pushing, then I don’t make myself, say, smaller than I am (G1P2 agrees). 
I just stay standing where I am and I don’t go, yeh I also just want to sit”. 
Yet others said that they usually do not engage or let things happen and 
move on with their day. G1P6: “I am mostly pushed to the back but I 
think I also allow that to happen”. 

3.4.4. Sub-theme 4.4: There seems to be no norm for queueing during the 
boarding process making it hard to tell who is first or last in line to enter the 
train 

Participants mentioned that unlike in other situations that involve a 
waiting crowd, there is no real norm for queueing when it comes to train 
boarding. G2P6: “Just like sometimes with bars or concerts or so, in 
contrast to, I don’t know, the neat rows of the Efteling [a theme park 
with queueing barriers], where you, there you cannot really overtake 
and there you can just nicely take your space, and yeh, that is not 
possible when changing the train…(G2P3 nods)”. Moreover, and char
acteristic to train boarding is that boarders do not wait in one or two 
single lines, As a result it is often hard to identify who is first in line, and 
thus the first allowed to enter the train. Participants said that it feels like 
multiple queues are formed parallelly and they try to enter the train 
simultaneously. G2P6: “Deboarding is just two queues (gestures two 
queues with hands) that become one queue together but boarding is also 
sort of two queues but it’s actually like six queues and then two people 
realize they don’t actually fit… (G2P1,2,3 nod)”. 

4. Discussion 

In this paper, we aimed to provide a better understanding of the 
environmental and situational characteristics of train boarding, and how 
these affect the decision-making and behavior of individual travelers. 
Whilst existing research on train boarding efficiency has mainly focused 
on physical features of the environment, such as platform and train 
design, the size and density of the crowd, or the boarders-to-deboarders 
ratio (de Ana Rodríguez et al., 2016; Coxon et al., 2009; Kodapanakkal 
et al., 2023; Olsson and Haugland, 2004; Seriani et al., 2016; Thoreau 
et al., 2016) we focused on the sociophysical characteristics of the train 
boarding situation, which includes less easily quantifiable features as 
written and unwritten rules and norms, and other structural aspects such 
as the degree of interdependence between individuals in the crowd. For 
this purpose, we conducted two focus groups, and analyzed the data 
through the lens of interdependence and social norms theory. 

4.1. Sociophysical attributes of Train-Boarding situations 

Our results, reveal the competitive nature of train boarding, espe
cially during regular peak hours. We demonstrate that the goals of 
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individual passengers, such as obtaining a seat, conflict with each other, 
`and can lead, when resources (seats) are limited, to a zero-sum game. 
Whilst boarders differ in their goals, and in their response to this 
competition, we argue that this high level of interdependence is an 
objective (i.e., person-independent) characteristic of train boarding 
during peak hours. In other words. when an individual boarder, as part 
of the crowd of boarders, does not desire a seat, then this does not make 
the train boarding situation or the crowd as a whole less competitive. 
This high level of competition and interdependence is related to struc
tural aspects of the train boarding situation, which at least in the 
Netherlands, is, except for a few social norms, rather unorganized; 
especially in contrast to other queuing situations such as airport security 
(using queuing guides or fences) or points of service that use ticketing 
systems. As a result, however, individual travelers have room to employ 
a variety of boarding strategies to reduce their dependence on other 
individuals within the crowd. 

Below we will use these insights in the sociophysical attributes of 
train boarding situations to explain human behavior during train 
boarding, and in particular the narrowing width of the deboarding 
corridor that affects boarding efficiency, and explain how this can help 
with developing nudges. 

4.2. Potential mechanisms explaining train boarding behavior and the 
width of the deboarding corridor 

One recurring behavioral pattern that negatively affects train 
boarding efficiency is the corridor that people waiting to board create 
for those deboarding the train, which gets narrower with increasing 
numbers of boarders/ratio of boarders (Kodapanakkal et al., 2023). The 
insights gained with the focus groups and social norms and interde
pendence theory, allows us to formulate some tentative, and still at 
times perhaps speculative, hypotheses of why they occur. 

We found that people want a seat in the train, even during peak hours 
when seats are a scarce resource. Without technologies such as ticketing 
systems or queuing guides, and without written and unwritten rules 
regarding who has first right of entrance, the chance of obtaining a seat 
is dependent on the behavior and success of others. This results in 
competition—and more experienced conflict—, which increases when 
there are more boarders, and thus more potential competitors per empty 
seat. At the same time, the rather unstructured boarding process allows 
individual travelers to use strategies to change their level of interde
pendence, power, and/or conflict by, for example, trying to position 
themselves close to the door. This is also evident in the reported pushing 
in front of the doors when the number of boarders is high. In situations 
of high competition, people might tradeoff collective gains (efficient 
boarding and deboarding as a group) to individual gains (increasing 
personal chances of getting a seat). Such selfish—but under
standable—behavior may be intensified by the fact that future in
teractions with the same people are unlikely in train boarding situations. 
When people engage in the same interactions repeatedly with the same 
people, they tend to cooperate more with each other (van Lange et al., 
2011). 

There appear to be no written or unwritten rules regarding how 
much space deboarders should be given when alighting. While leaving 
ample space to deboarders might lead to faster deboarding, it may also 
give space to other boarders to take a more advantageous position, 
increasing the level of interdependence and likely reducing your chan
ces to obtain a seat. Although the data from the focus group do not 
readily explain why a higher deboarder to boarder ratio widens the 
deboarding corridor, we speculate that a higher number of deboarders 
can as a group exert more influence on the waiting boarders, creating 
more space for themselves. In this case, the boarders are also dependent 
on the deboarders because a faster exit of deboarders would increase the 
chances of a boarder getting a seat compared to neighboring doors of the 
train that also compete for the same seats. This and the other above 
hypothesized mechanisms should of course be investigated and verified 

in future research. 

4.3. Suggestions for nudging 

It is beyond the scope of the present paper to provide concrete and 
fully formulated nudges. Instead, we will provide some suggestions that 
illustrate the importance of understanding the broader sociophysical 
characteristics of the situation when designing nudges. We in particular 
focus on interventions aimed at widening the deboarding corridor, as 
this provides a clear behavior for the nudges to target. Based on the 
sociophysical attributes of the boarding situation and the potential 
mechanisms underlying the formation of the deboarding corridor, we 
provide the following suggestions that can help researchers and practi
tioners in developing nudges. A more complete analysis of both the 
sociophysical situations and the targeted behavior is required before 
more precise nudges can be formulated. These nudges would further 
need to be tested to see how well they function in improving train 
boarding. 

Given a) the interdependence in and thus the competitive nature of 
the boarding situation, b) the lack of a social norm regarding how much 
space deboarders should be granted, and c) the personal relevance of not 
leaving more than the minimal space, it may be beneficial to somehow 
mark how wide the corridor should be for efficient deboarding. Making 
the deboarding channel explicit by marking it on the floor would be a 
clear sign for people to stand behind the marked lines. Signaling what is 
expected from each individual boarder, these markings may assist in the 
behavior of waiting outside of the marked area to become a social norm. 
And if this develops into a norm, then the markings would also make 
clear if a person follows or breaks the norm. Since trains in the 
Netherlands do not always stop at the exact same position on the plat
form, physically marking lines is not practical. One possibility is to mark 
the floor using lights. These could be projected either from beams on the 
platform or from lights placed around the train door. 

Another possible solution would be to nudge boarders into forming a 
queuing line. Based on our analysis, we see that there is currently no 
norm for queueing at the train doors. In addition, the physical envi
ronment does not restrict people like it does at an airport security or an 
amusement park queue. Together this results in bulk queueing where 
boarders form two groups along each side of the door. Competition 
within these groups narrows the deboarding corridor. Proper queueing 
lines may reduce such competition, as it becomes clear who is first in 
line. How to precisely nudge people in developing a new form of 
queueing is outside of the scope of the present paper, and we expect its 
design to be challenging. Since the trains do not stop at the same place 
on the platform each and every time, boarders do not know exactly 
where the doors will be. As a result, it is unlikely that the first in line is 
also the one who was first on the platform. While providing clarity as to 
who are first to board, this may also lead to feelings of unfairness 
amongst travelers. 

Both these possible nudges target the location in which the 
deboarding corridor is formed, and thus directly change the choice ar
chitecture at the location where the behavioral decision is ultimately 
made. Whilst such nudges are probably most effective, there are other 
nudges to consider that may more indirectly affect the width of the 
boarding corridor. Since competition and conflict seem to be a reason 
why boarders do not provide sufficient space for deboarders, one sug
gestion for nudging would be to lower this competition and conflict. 
Providing information about available seats, length of the train, and how 
busy the platform is, may help boarders to decide where on the platform 
they would like to wait, and which train door they would like to enter 
through to maximize their chances for a seat. If people already know 
that a compartment has fewer seats, then those travelers that really 
prefer to have a seat might choose to move to a less busy compartment. 
In general, competition and conflict can be lowered by reducing the 
number of people waiting at each door. To do so, boarders may be 
nudged to distribute themselves more homogenously across the 
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platform. The distribution of boarders along the platform is known to 
affect a train’s dwell time, and possible interventions to realize this have 
been described and tested in the literature (e.g., Christoforou et al., 
2017; Zhou et al., 2020). However, these and our own findings also point 
to various challenges as people may have different motivations for 
waiting in a specific spot (e.g., to be close to the exit at the station of 
arrival, or to avoid crowds). 

4.4. Limitations 

There were several limitations to the present study. First, with two 
focus groups it is unlikely that we reached data saturation (Hennink and 
Kaiser, 2022). Although the two focus groups may have been sufficient 
to make inferences about the more general sociophysical characteristics 
of typical train boarding situations, a higher number of groups would 
likely increase the variety of, and thus nuances in experiences and 
strategies for more specific situations, as for example when neighboring 
doors appear to be boarding before yours. 

The participants of the focus groups were all able-bodied young 
students who travel regularly and their experience might considerably 
differ from work-related commuters, people with physical limitations, 
people who travel with children, people travelling with luggage etc. It is 
also important to take into account these other experiences, especially 
when it comes to developing nudges as these might not work in the same 
way for other populations of travelers. 

Participants of the focus groups were not all strangers to each other 
or to the researchers. The extent to which people know each other affects 
group dynamics, and thus the data obtained with the focus group 
method. As such, and unless the population of interest are, for example, 
groups of friends or work teams, it is typically advised to conduct focus 
groups with participants that do not know each other (Finch et al., 
2014). Participants, for example, are often more open in their discus
sions and express themselves more freely when they do not know the 
other participants. 

The social norms and context discussed is specific to the Netherlands. 
The presented analysis, inferences and suggestions for nudging di
rections follow from this specific context. Thus, the nudging recom
mendations may not directly apply to other contexts. That being said, 
the approach of conducting focus groups and analyzing the data through 
the lens of interdependence and social norms theories is generalizable to 
other contexts within public spaces and to other cultures. The levels of 
interdependence and other dimensions of interdependence will likely 
vary in other contexts and cultures, and what is counted as a social norm 
will also vary. Nonetheless, these frameworks can be used in other 
contexts to identify relevant social norms and people’s reactions to 
breaking these social norms, and to estimate the level of interdepen
dence, conflict, power, information uncertainty etc. in the specific 
situation. 

5. Conclusion 

We illustrated how understanding sociophysical attributes of the 
situation using the psychological lens of interdependence theory and 
social norms theory can be used to better understand the behavior of 
crowds in (semi-)public space, and how this, in turn, can inform the 
design of nudges. We demonstrate this through an example of the train 
boarding context, and in particular the deboarding corridor. Since 
nudges are a physical intervention in the environment in which decision 
making takes place, developing effective nudges without understanding 
the sociophysical attributes of the situation at hand is difficult. Using 
only physical data (e.g., pedestrian trajectories), our nudge ideas would 
be limited to the physical environment and not consider thesocial di
mensions of the environment. Knowing why a behavior occurs informs 
us about underlying motivations and sets the behavior in a broader so
cial context. Despite limitations regarding the number and diversity of 
focus group participants, the data and our analyses shows the potential 

of our approach when designing nudges. Of course, the proposed nudges 
still need to be tested in the specific context for their effectiveness, but 
understanding the situation in terms of its sociophysical attributes, 
likely increase the chances of an effective nudge. 
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Appendix A 

The discussion topics for the focus groups were determined before
hand. The various topics and subtopics, and how they were to be 
introduced by the moderators are presented below. Since the discussion 
amongst participants may naturally deviate from preconceived plans, 
the actual phrasing of the topic introductions may have been different 
depending on the situation. Moreover the order in which the topics were 
discussed, may have deviated from this plan for similar reasons (e.g., 
participant started discussing social norms and behavioral expectations 
without being prompted). The topics and their introduction are trans
lated from Dutch to English.  

1. Icebreaker  
• Before we go into the main topic of train boarding, we would like to 

know what you like or dislike the most about commuting by train?  
2. Prior to boarding (strategies & goals, potentially social norms)  
• We can now move on to the topic of boarding. However, the boarding 

process does not start only when the train doors open. When trav
eling by train you typically have to wait on the platform before you 
can board the train. While waiting on the train, where on the plat
form do you usually wait, and why?  

• Now, we have mainly discussed where you wait on the platform, but 
I would like you to discuss what you do when the train is arriving and 
why?  

3. Boarding 
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• We talked about waiting for the train. Let’s now discuss the actual 
boarding situation. How do you normally experience this? I am 
curious, how do you experience this?  

4. Coping with variable situations (strategies & stress, potentially social 
norms)  

• Okay, now we’ve discussed the general boarding process, but not 
every time you travel by train is the same. Have you ever experienced 
differences in your regular train travel experience?  

5. Alighting  
• Until now we mainly discussed the boarding process. Let’s now talk 

about leaving the train at your destination. How do you normally 
experience that, and why?  

6. Social norms  
• Up to now we have mainly discussed what you do on the platform, 

and I would now ask you to discuss how you expect others to behave 
during boarding and alighting.  

• How do the expectations of others affect your own behavior during 
the boarding process? 
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