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Abstract 

A major disruption in the payment system would be a considerable societal crisis and is 

studied by a project called Creating Collaborative Resilience Awareness, Analysis and Action for 

Finance, Food and Fuel Systems in INteractive Games (CCRAAAFFFTING), using serious 

gaming and simulation. This study examines the experiences of the participants in the crisis 

management exercises. The research questions of this study are as follows: “How do the 

participants of the simulation studies of CCRAAAFFFTING understand the games?” and “How 

can the simulation environment be developed in order to encourage the participants to improve 

monitoring strategies during the games?”.  

The study uses thematic analysis of qualitative interviews of the participants supported 

by questionnaires. The questionnaires were conducted directly after the games, and telephone 

interviews were conducted after the exercise. 

This study found the following main themes in the participants’ experiences of the games: 

the crisis, the society that is handling the crisis, the game’s relation to reality, the importance of 

the group, and the exercise’s ability to support the interpretation of what is simulated. Some 

consideration for the project to work further with are that the simulation needs to be centred, 

simplified and made more available to the participants. The division of roles could divide the 

monitoring of different actions affecting different parts of the society between the participants. 

Furthermore, a representation of the overall payment system, its actors and the groups, might 

support the participants in sharing and understanding the actors of the payment system, and the 

effects their actions have on them, as well as the participants’ ability to monitor the changes. 

 

 

Key words: Simulation, Crisis Management, Resilience, Systemic Resilience Model, 

Monitoring. 
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Introduction 
What would you do if suddenly you could not pay with your debit or credit card? If 

the disruption lasted for ten days, would you have enough resources such as cash, fuel or food 

for you and your family? What societal services are you dependent on? These kinds of 

questions would be apparent in a crisis of payment disruption where it is no longer possible to 

pay with cards. This scenario is studied on a societal level in a research project called Creating 

Collaborative Resilience Awareness, Analysis and Action for Finance, Food and Fuel Systems 

in INteractive Games (CCRAAAFFFTING). This research project and its scenario are the 

context of this study. 

CCRAAAFFFTING is a research project that studies resilience, the ability to handle 

sudden crises and recover in the aftermaths of such events (MSB, 2013). In this project, 

resilience is studied mainly through simulator-supported roleplay in a set of exercises. 

Participants from different private and public sectors role-play that they have the control over 

a society during a ten-day disruption in the payment system. The society where the crisis is 

apparent is simulated within a computer-based simulator. The output from the simulation is 

presented for the participants as projected graphs of citizens’ consumption behaviour and store 

indicators such as supplies and successful purchases (Appendix). 

During the exercises assessments of for instance workload, team trust, perceived 

complexity, and shared understanding are made. An analysis of observations during the 

exercises by Jaber, Johansson, Bergsten, van Laere and Berggren (2019) reveal that the 

participants mainly are making assumptions of the society rather than checking what is actually 

happening according to the simulation which is serving the participants data. The participants 

do not show the ability to monitor, to be able to detect and take action based on discoveries of 

events, while the ability to monitor the crisis is essential to be resilient (Wreathall, 2013; 

Hollnagel, 2013; Lundberg & Johansson, 2015). Jaber et al. (2019) suggest two reasons for 

the lack of observations of the monitoring ability, the first reason being that the reason was in 

the behaviour of the participants, and the second explanation concerns how the game is 

conducted. 

This thesis examines what explanation there could be to the lack of monitoring ability 

by looking at the participants experiences of the games. This understanding of the participants’ 
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view of the games is used to propose how to further develop the visualisations of the simulation 

used in order to promote a more resilient behaviour. This thesis presents a number of 

recommendations for the CCRAAAFFFTING project. Furthermore, the results can be used to 

support resilient behaviour in similar simulation/role-playing studies and/or exercises. In the 

longer term, the goal is to make a safer and more resilient society by enhancing the 

environment for training for and studies of resilience. 

The CCRAAAFFFTING Project 

CCRAAAFFFTING is a collaborative project by researchers from Linköping 

University, Mid Sweden University, University of Skövde and Combitech AB (van Laere, 

2016). The project has three areas of interest: understanding resilience, developing simulations 

and measuring collective action. The goal is to create insight in what kind of consequences a 

breakdown in the payment system will have, to develop a simulator that increases participant 

understanding of their actions’ impact in such an event, to develop understanding of resilience, 

and to measure the quality of the identified collective action patterns. Crisis management 

exercises are done with participants from retail shops, gas stations and banks who role-play a 

scenario where the payment systems cease to function for a longer period.  

The research project extends from 2016 to 2020. This study’s contributions to 

CCRAAAFFFTING is done during the mid of the project when the simulation environment is 

being fine-tuned, questions of how to simulate and integrate the simulation is considered, the 

first games are executed, analysed and evaluated in reference to both the simulation outputs, 

and the resilience process.  

The exercises conducted by CCRAAAFFFTING. 

Crisis management exercises are held with participants from private sectors such as 

retail shops, gas stations, banks, and from public sectors such as municipalities and county 

administrative board are role-playing a scenario where the payment systems cease to function 

for a long period.  

Before the exercise, the participants have received some information about the 

exercise. When the participants arrive to the exercise, they have a chance to talk to each other 

over some coffee since they might or might not know each other from before. Before the first 

game starts, the facilitator runs through a PowerPoint presentation information for the 
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participants such as the schedule for the day, the objectives of the study, the scenario, the 

simulation, the measurements. When the first game starts the simulation is run. The 

visualisation of the simulation has some different views (see Appendix). During the exercise 

and the games, the participants fill in an extensive amount of paper questionnaires for the 

study’s data collection. The game consists of decision-points in the first, second, forth, sixth, 

eighth day of the scenario where the participants can discuss the measures to take to handle 

the crisis. After the first game, the participants have lunch and then play the second game 

where the simulation is rerun, and the participants get a chance to try again. After the second 

game there is a debrief which is either led by the facilitator that has led the games or another 

facilitator. 

The room where the exercises are held in some kind of conference room (Figure 1). 

The participants sit in the middle of the room at a table with chairs. The short side of the table 

is facing a projector screen where the visualisation of the simulation is projected. By the 

projector, the person/-s that run the simulation sit and the facilitator usually stands by the 

projection. By the walls the project’s observers take notes according to the observational 

protocol of TRAMS. There is an additional projector that is projecting a documentation of the 

participants decisions of measures, which is written in real time by one of the project’s 

observers. Sometimes there are additional observers that are not from the project but are from 

the press or from any of the participants’ organisations or such. They usually sit on chairs at 

the end of the room. 

 
Figure. 1 One of the layouts of the rooms with the participants, facilitator and the observers. 
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The participants see graphs and agents’ movement in the stores generated by the digital 

simulator simulating the crisis. The facilitator that leads the games explains the outcome of 

the simulation by pointing on the projection, and hands out posters of related “news” in the 

simulated society. On the table where the participants sit there are some papers with the logos 

of payment services such as Swish (a Swedish mobile payment system where users can transfer 

money in real time using the users phone number connected to their bank account), and there 

are also some nameplates made by paper where different actors related to these services are 

written. 

The relation between terms describing the exercises 

How the terms “the project”, “the exercises”, “the games” and “the simulations” relate 

to each other are described in Figure 2 below. The simulations are the use of the simulator. 

The games are the roleplay that the participants engage in together with the simulation. The 

exercises are the set of games that the participants engage in (there are usually two games per 

exercise). The exercise also includes the introduction by the facilitator and alike, you can say 

that the exercise starts when the participants arrive and last until they left. The project is the 

set of exercises within CCRAAAFFFTING, the measurements, the development of the 

simulation and the gained knowledge about collaborative resilience. This thesis is a part of the 

CCRAAAFFTING project and examines some of it’s the exercises. 

 

The 
project

The 
exercises

The 
games

The 
simulations
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Figure. 2 The terms used to describe the different parts of the CCRAAAFFFTING project. 

Research Questions 

The purpose of this study is to understand the participants experiences of the exercises 

in the CCRAAAFFFTING project, in order to make suggestions of how to develop the 

visualisation of the simulation in the games. Developments that will help the participants to 

engage in the monitoring ability that is one of the core abilities of resilience. The further 

objective is to make a safer and more resilient society by enhancing the environment for 

training and studies of resilience. 

The research questions are as follows: 

- How do the participants of the simulation studies of CCRAAAFFFTING understand 

the games? 

- How can the simulation environment be developed in order to encourage the 

participants to improve monitoring strategies during the games? 

The research questions are examined through qualitative interviews of participants 

from three of the exercises led by CCRAAAFFFTING and thematic analysis of the interviews, 

supported by quantitative measures from a questionnaire answered by the participants. 

Delimitations 

This study will focus on the participants’ experiences, not on how the games are 

intended to be or how they are understood from the research project’s perspective. The 

qualitative measures are the focus of this study, the quantitative measures are only used to 

support the qualitative and are thus only analysed on a descriptive level. This study will 

suggest how the simulation could be developed, but it will not evaluate if the intended effects 

on participants behaviour is actually achieved.  
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Theory 
In this chapter, the theory behind the research methods and the research are presented. 

Firstly, disruptions in the payment system, some approaches to understand resilience, and a 

model of resilience are presented. Then, theories of games, simulation and collaborative 

learning are presented. Theory behind design of interactive experiences are accounted for in 

order to make proper suggestions. Then theories behind the used methods is presented, starting 

with a method of measuring resilience capabilities in simulation gaming proposed by 

Johansson, van Laere and Berggren (2018), followed by theory of qualitative interviews and 

thematic analysis. Lastly, the presented theory is synthesised. 

Disruptions in the Payment System 

Societal services are dependent on each other. A disruption in one of these societal 

functions could easily be spread to a large number of other functions or activities, either 

directly or indirectly. MSB (2009) found that financial services depend directly on food, 

transportation, safety services and electronic communications/electronic provision.  

Different financial services such as cash supply, transfers and giro, and handling of 

debit, and credit cards are critically dependent on each other, without one another they would 

not function properly (MSB, 2009). Other services are only critically dependent on the 

financial services in certain conditions, for instance if both cash, debit and credit cards cease 

to function simultaneously. If this would lead to closed unmanned gas stations, where it is only 

possible to pay with debit and credit cards, then several societal functions would be affected, 

such as elderly care, police and transportation.  

MSB (2009) further state that a review of the payment systems crisis preparedness 

against technical threats and risks by Swedish NAO (Swedish: Riskrevisionen) revealed that 

existent flaws could have larger impacts than necessary, with long-term harm on the society 

as an effect.  

Resilience 

The term resilience has a spectrum of definitions that differ in different contexts (MSB, 

2013; Comfort, Boin and Demchak, 2010). Resilience concerns the ability to handle sudden 

crises and recover in the aftermaths of events. The term could be understood as the opposite 
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of vulnerability (Comfort, Boin & Demchak, 2010). The use of the term varies in the use by 

the focus to mean either the ability to resist or to bounce back, and to mean either to realign to 

an original state or to a new state (MSB, 2013; Comfort, Boin & Demchak, 2010). The origin 

comes from the Latin word resiliere (jump back), has developed through the French word 

résilier (to terminate or cancel), into the English verb resile (MSB, 2013; Comfort, Boin & 

Demchak, 2010).  

Resilience is studied at different levels of analysis, at the individual, group, 

organisational or community level. One definition of resilience by Warrik (1982) by Comfort, 

Boin and Demchak (2010, p.26) in the context of disaster and crisis management are “the 

measure of a system’s or a part of a system’s, capacity to absorb and recover from the 

occurrence of a hazardous event”. 

The concept of sociotechnical systems was established to stress the relation between 

human and machines in the context of labour studies (Ropohl, 1999). Sociotechnical systems 

offer an approach to identifying and measuring resilience in system performance (Comfort, 

Boin & Demchak, 2010). This approach addresses the interdependencies among technical 

systems that provide key functions that are important in complex human communities, for 

instance electrical power and communications. The organisation and the technology are 

dependent on each other, without the technology the organisation is severely limited and 

without the organisation the technology will fail and may not even have a purpose. Resilience 

in sociotechnical systems represent the threshold between function and failure under stress.  

Hollnagel (2013) states the importance of understanding the normal function of a 

sociotechnical system for understanding how it fails. Hollnagel makes the understanding of 

resilience more concrete by defining four abilities that are necessary for a system to be 

resilient. The abilities are as follows: the ability to respond to events, to monitor ongoing 

developments, to anticipate future threats and opportunities, and to learn from past failures and 

successes. The resilience of a system could be defined as the abilities to respond to the actual, 

to monitor the critical, to anticipate the potential, and to learn from the factual.  

Wreathall (2013) further stresses the importance of monitoring to achieve resilient 

performance. He writes that monitoring is a critical ability in resilience engineering. He writes 

that resilience engineering emphasizes the need to be proactive in the monitoring of the core 

processes, and not only be let to wait for the outputs to tell that an accident has happened. He 
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suggests indicators that can tell something is wrong during the process before a potential 

accident. 

Systemic Resilience (SyRes) Model  

Resilience has a lot of definitions, the SyRes model (Figure 3) is a resilience model 

that combines the different of definitions into one cohesive model suggested by Lundberg and 

Johansson (2015). The systemic feature of the model is the focus on the constraints emerging 

from the system, defined as an open sociotechnical system defined by its core goals.  

The SyRes model consists of four areas: event-based constraints, functional 

dependencies, adjustment of capabilities, and strategy (Lundberg & Johansson, 2015). The 

core area of the model is the functional dependencies and consists of the functions for adaption. 

The event-based constraints area consists of the reasons why the system needs to adapt. The 

strategy area consists of the manifestations of the functions that the system adapts in order to 

cope with the event. The system also needs to adapt its own functions, which is made in the 

adjustment of capabilities by adjusting and establishing modes.  
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Figure 3. SyRes, a model of resilience (Lundberg & Johansson, 2015). Used with permission 

of originator. 

This thesis will focus on the functions described by Lundberg and Johansson (2015). 

They explain that a system possesses six functions to cope with the events: anticipation, 

monitoring, responding, recovery, learning and self-monitoring. The anticipation function 

refers to event detection, to be able to take action based on a prediction of an event. This 

function depends on the nature of the event, if it is a regular, irregular or unexampled event. 

The monitoring function refers to being able to detect and take action based on the discovery 

of an event. If this function is going to be useful, resources need to be mobilised, taken into 

use. The responding function concerns the ability to take action during an event, to detect the 

direct effects of an event. The recovery function refers to adjusting to the present 

circumstances, and either bounce back or go forward to a new state. The learning function 

refers to the adjustment of the system after an event, and this function feeds into the self-

monitoring function at the centre of the model. This function monitor in the centre adjust all 

the other functions continuously.   

Collaborative Learning 

Collaborative learning, that two or more persons are learning together, is not one single 

mechanism or method (Dillenbourg, 1999). When learning together individual learning 

mechanisms are triggered. The collaboration generates activities such as explanations and 

disagreements that trigger cognitive activity such as internalisation and reduction of cognitive 

load. Aspects such as the heterogeneity and number of individuals affect the collaborative 

learning.  

Swartz, Tsang and Blair (2016) describe listening and sharing as a cornerstone in 

collaborative learning. Techniques for listening and sharing enables the group to learn more 

than they would have done individually. In order to cooperate successfully the following 

activities are important: shared attention, listening, coordination sharing and taking of 

perspectives. In order to cooperate you need to share attention, to focus on the same thing. The 

gaze is often used by human beings in order to keep visual shared attention and could be aided 

with a visual anchor. Sharing of ideas is also important in order to utilize all the perspectives 

of the group. Something that could counteract listening is if someone is extensively talking 
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and not listening or giving room for others to talk, coordination as a kind of turn taking is 

therefore important.  

Simulation 

A differentiation by games and serious games, made by Crookall (2010), is that serious 

games make use of computer technology and advanced video graphics for the purpose of 

learning and training, whereas games do not. Crookall also problematise whether the 

differentiation always is possible to make, he claims that it is the mind, rather than the objects, 

that is of importance, anything can simulate anything.  

In the crisis management exercises made by CCRAAAFFFTING a computer 

simulation is used in order to simulate society during crisis. A distinction is to be made 

between the activity of simulation and the medium of a simulator (Rybing, Prytz, Hornwall, 

Nilsson, Jonson & Bång, 2017). The activity of the simulation is the running and using of the 

medium. The same simulator will not give the same output in all runs of the simulation. The 

simulator used by CCRAAAFFFTING provides information to the participants about the 

behaviours in the simulated society used in the simulation when they are role-playing the 

scenario.  

Brehmer and Dörner (1993) describe that computer simulations could be a way of 

dealing with the limitations in ecological validity of experiments and the limitations of control 

that exist in field studies. Gruüne-Yanoff and Weirich (2010) describe that simulation studies 

differ from other studies. In experiments and field studies the object of interest is examined, 

but in simulations something modelled is examined, simulations are thus based on models. 

The simulator used in CCRAAAFFFTING is based on simulation model of the everyday 

payment system (Larsson, Olsson, Ibrahim, van Laere & Johansson, 2018). The model 

includes the business and consumer consequences of disruptions in the payment system for 

the food, fuel and bank sectors. 

There are different types of simulations, for instance agent based and computational 

simulations (Gruüne-Yanoff and Weirich, 2010). The agent-based simulations are based on 

simple rule-based agents whose collective behaviour describe the behaviour of the simulation 

while computational simulations are based on mathematical descriptions of the overall system. 

The model used in the CCRAAAFFFTING is a quantitative agent-based model. Models are 



12 

 

 

 

 

 

described by Gruüne-Yanoff and Weirich (2010) as something between the reality and theory, 

they are independent from theory and distinct from reality, and that they are supposed to 

mediate between theory and the real world. Their autonomy and mediation of reality make 

them useful in simulation. In this case the model is modelling the payment system.  

Feinstein and Cannon (2002) describe the importance of verification and validation of 

simulations. Verification is the process to confirm that the model act as it is supposed to, and 

validation is the process of confirming that the conclusions you draw in the simulation is the 

same as the conclusions you can draw in reality.  

Feinstein and Cannon (2002) describe that the fidelity of a simulation is the level of 

realism as is presented for the person who use the simulation. In the context of learning through 

simulation it refers to the similarity between the training situation and the real situation that it 

is supposed to train for. Fidelity could be divided into physical (visual) and functional 

(informational) features. They further explain that the relation between fidelity and effect on 

training have been studied with the results that a high level of fidelity does not always mean a 

better training. A lower fidelity could enable a focus on the proper aspects of the training and 

a high fidelity could sometimes over stimulate a novice. The players’ experience of the 

simulation is more important than the similarity of a real situation. For example, a scenario 

where you could stop and replay the simulation is not a situation that is very realistic but one 

that could enhance training.  

The goal with training in simulators is to achieve transfer, that the person is able to 

transfer their knowledge gained from the simulation to the intended context. Positive transfer 

is when an individual behaves in a way that utilizes the knowledge in a correct manner. When 

an individual instead uses something learned in a way that will impair their ability, for example 

in the wrong context, then it is called negative transfer (Liu, Blickensderfer, Macchiarella & 

Vincenzi, 2009; Schwartz, Tsang & Blair, 2016). Negative transfer can happen when the 

training environment is poorly designed or if the real environment that is simulated is changed.  

Training in simulations has earlier focused on individual abilities (Bell, Ryder & Pratt, 

2009). In order to develop team-oriented training, roleplay can be used as an addition to 

training in simulations. The persons playing roles can be both the ones that are getting the 

training, but also additional roles in order to enhance the experience for the participants. 

Woltjer, Trnka, Lundberg and Johansson (2006) describe how role-playing exercises can be 



13 

 

 

 

 

 

used both for strengthening resilience in emergency management and enabling researchers to 

analyse resilient behaviour. In the CCRAAAFFFTING simulations the roleplaying aspect is 

emergent because the participants are playing roles that they usually do not have. In this 

roleplay the simulation has a supportive role to support the participants with knowledge about 

the simulated society.  

The Design of Interactive Experiences 

Benford, Giannachi, Koleva and Rodden (2009) discuss how storylines could be used 

in different ways in design. They suggest that the structure of interactive user experiences 

consist of our key factors: space, time, roles and interfaces. Space refers to the spatial structure 

where the interaction takes place. Our experiences have distinctive temporal structures, which 

includes layers: story time, plot time, schedule time, interaction time and perceived time. The 

roles can change during the interaction and include the participants and the spectators, which 

could be divided into audience and bystanders.  

Reeves, Benford, O’Malley and Fraser (2005) examined how a spectator should 

experience a user’s interactions with a computer. They consider what aspects of interaction 

are made available to bystanders and how it is achieved by making a distinction between 

manipulations and effects. Manipulations are the actions carried out by the primary user of the 

interface while effects are the results of the manipulations; for instance, the display of images, 

graphics or the actuation of physical objects. Both the effects and the manipulations could be 

defined on a scale from hidden, partially revealed/hidden/transformed, revealed, to amplified. 

Putting the scales of the manipulations on an x-axis and effects on a y-axis you can make a 

graph (Figure 4). On this graph you could find for example a PowerPoint as an example of an 

interface that is partially revealed according to the manipulations but amplified according to 

effects. The manipulations are not visible for the spectator, but the effects, the slideshow, is 

visible. One example in the bottom left is a photo booth where both the manipulations and the 

effects hidden. In a photobooth a spectator would not see either how the photo is taken or the 

actual photo. The bottom left is a traditionally private interaction, and public interactions are 

the ones to the top right. 
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Figure 4 Aspects of interaction from a bystander perspective (Reeves et. al., 2005). 

From these variations four broad design strategies can be located on a taxonomy from 

secretive, where both manipulations and effects tend to be hidden, to expressive, where both 

are revealed, to magical, where effects are revealed but manipulations hidden, and at last 

suspenseful, where manipulations are apparent but effects only when he spectator take the turn 

of a performer (Reeves et. al, 2005).  

Manches and Price (2011) examine the role that physical actions have in learning. A 

tangible user interface (TUI) differ in the way of interaction from a graphical user interface 

(GUI). A division is made between the actions of the hand and the changes of the 

representation in the TUI. Gestures are believed to help support thinking and communication. 

The manipulations result in changes of the spatial arrangements of representations. When 

designing a TUI the designer could either use a lot of physical and internal constraints to either 

guide the experience of learning to encourage efficiency and specific actions or use less 

constraints to enhance explorative behaviour and innovation (Manches & Price, 2011).  

Theory of Method 

This section describes the instrument “Team Resilience Assessment Method for 

Simulation” (TRAMS), presented by Johansson, van Laere and Berggren (2018) used to 

understand the extent of resilience in the behaviour of the participants (Jaber, Johansson, 

Bergsten, van Laere and Berggren, 2019). Furthermore, the section describes different kinds 
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of interviews, how to perform qualitative interviews, and how to use thematic analysis to 

analyse qualitative interviews.  

Team Resilience Assessment Method for Simulation (TRAMS) 

TRAMS is supposed to handle the lack of assessment approaches for evaluation of 

resilient capabilities in simulation games (Johansson, van Laere & Berggren, 2018). This 

instrument is to be used in crisis management simulation games for the sectors of fuel, food, 

and finance. The SyRes could be described, as crises usually are described, in temporal relation 

to a crisis (before, during and after) (Figure 5). During the before phase, the anticipation of the 

development of the crisis and the ability to direct attention and monitor important parameters 

is evaluated. In the during phase, the coping with the disturbance is analysed. In the after phase, 

the ability to recover and learn is evaluated.  

 
Figure 5 Temporal relations to TRAMS (Johansson, van Laere & Berggren, 2018). Used with 

permission of originator. 

It is the manifestation of the functions anticipation, monitoring, responding, recovery, 

learning and self-monitoring that is the area of interest in this assessment method. A lack of 

these strategies indicates a potential lack of resilience. An observation-based instrument to 

support the identification of strategies developed and used by the participants, has been 

developed from the TRAMS assessment grounded in the SyRes functions by Johansson, van 

Laere and Berggren (2018). One of the components of the instrument is an observational 
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protocol where observations of these functions are documented in relation to different phases 

of the games, and some other parameters, for instance which actor that developed the strategy. 

Jaber et. al. (2019) wrote a work in progress paper in order to present initial evaluations 

of TRAMS based on data from six simulation games. Only three of the six core functions were 

found in the strategies observed by the observers, anticipation, monitoring and controlling. 

The strategy of anticipation (average of 70,7 %) was the most common, followed by 

controlling (24,9%) while the strategy of monitoring (average of 2,8 %) was only observed at 

a few occasions and the strategies relating to the core functions recovery (0%), learning (0,1 

%) and self-monitoring (1,5 %) were not found at all in this study. Two possible explanations 

were considered. The first being that the teams were too engaged in the possible developments 

of events (anticipation) that simply made them forget to look for the information about what 

is actually happening in the simulator (monitoring). The second explanation was that the game 

design created a situation where the participants believed that they did not need to ask for 

additional information between decision-points.  

Qualitative interviewing 

The aim of qualitative interviews is to generate extensive and rich data from 

interviewees.  According to Howitt (2016) qualitative interviewing involves questions that 

encourage the interviewee to talk freely and extensively about the topic(s) of the research. 

Skills of the interviewer, the topic, the interviewee’s potential to provide good qualitative data 

all have a part to play in the quality of the data being collected.  

Interviews are often described regarding to their level of structure. Structured 

interviews achieve speed in the research process, easily coded data and demographical 

information. There are also interviews that are unstructured without any pre-planned structure. 

It could be discussed if it is even possible to enact in an interview that is not planned in any 

sense. Qualitative interviews are often referred to as semi-structured and was used in this study 

(Howitt, 2016).  

Qualitative interviews are flexible, even though they could have a list of areas to 

explore by questioning. The researcher encourages open answers to get elaborate and detailed 

answers. This kind of interviewing requires the interviewer to be an active listener and 

formulate questions to help the interviewee to expand. A recording is essential for most 
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qualitative interviews. The assessment of reliability and validity of qualitative interviews is a 

complex issue. Prior to the interview the researcher needs to make some kind of sample 

recruitment and selection and prepare an interview guide. During the interview, the researcher 

records the interview, introduces and explains the purpose of the interview, lets the interviewee 

do the majority of the talking and uses pauses effectively to encourage the participant to further 

explain. After the interview, the interviewer could transcribe and analyse the data. 

Thematic analysis 

Braun and Clarke (2006) describe thematic analysis as a flexible and useful research 

tool for analysing qualitative data. It is a way of identifying, analysing and reporting patterns 

(themes) within data. Clarity about the process is vital because of the variations of usage, and 

the active and vital role of the researcher. Thematic analysis is a way of searching across a 

data set to find repeated patterns of meaning.  

Braun and Clarke (2006) describe the different steps of thematic analysis, which starts 

in familiarisation with the data. The analysis starts as already in the data collection and consists 

as long as to the writing and describing of the themes. The analysis goes back and forth by 

finding patterns. The final point is the reported content. The themes should reflect essential 

aspects of the research questions (Braun & Clarke, 2006).  

The first step described by Braun and Clarke (2006) is the coding, where the researcher 

is supposed to give a full and equal attention to each data item. The second step is to find 

themes in the codes by sorting them and defining their relations. The third step is to review the 

themes, some themes might not even be themes. The fourth step is to define and name the 

themes, to identify the essence. The final and fifth step is to produce report and choose vivid 

examples, the narrative needs to go beyond the description of the data and make an argument 

in relation to the research question.  

Theoretical Synthesis 

Financial services have dependencies with other societal functions that will be affected 

in the event of a crisis, for instance the provision of cash. Resilience can be seen as a set of 

abilities and can be explained through the SyRes model of resilience. There is a method of 

measuring resilience using the functions anticipation, monitoring, responding, recovery, 

learning and self-monitoring of the SyRes model. Jaber et. al. (2019) made an analysis of 
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measures from six games that says that the strategies related to the function anticipation was 

the most common, responding the second most common, and only some observations of 

monitoring was made. No observations of recovery, learning and self-monitoring were found. 

The explanation for this can either be in the behaviour of the participants or in how the game 

is conducted.  

Different aspects can be considered when designing interactive user experiences. 

Space, time, roles and interfaces can be seen as the key factors in interactive user experiences 

(Benford, Giannachi, Koleva & Rodden, 2009). Furthermore, the interactions with a computer 

could be divided into manipulations and effects, and they could be more or less hidden or 

amplified to design the experience of the bystanders of the interaction (Reeves et. al., 2005). 

During interaction with a TUI the interactions could be divided into the actions of the hand 

and the changes of the representation (Manches & Price, 2011).  

TRAMS was used prior to this study in order to understand to what extent the 

participant is performing a resilient behaviour. Qualitative interviews where the interviewees 

get the chance to talk freely was used to collect data in this study (Howitt, 2016). The 

interviews were analysed with thematic analysis, where the researcher had an active role in 

finding codes and merging them into themes (Braun & Clarke, 2006). 

The games and the suggestions for how to develop them are to be understood according 

to the theories of resilience, simulation, serious games, collaborative learning and the design 

of interactive experiences. The data collection and analysis of the games are made possible 

with the theory of these methods.  
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Method 
This chapter presents the method of how the study is conducted. The participants and 

ethics, of this study is presented. The guide and thematic analysis of the qualitative interviews 

is presented, as well as the questionnaire, its content and analysis. Lastly, a description of the 

process of developing the suggestions is presented. 

Participants 

The participants were recruited from the three of the CCRAAAFFFTING exercises A, 

B and C. The interviewer explained the purpose of the interviews and asked those who were 

interested to provide their phone numbers and which kind of societal function they represented 

in a form. The forms were gathered, and the interviewer called the participants within two 

weeks after the exercise. One participant was not called but interviewed in person directly after 

the exercise due to their preference. 

In all exercises A, B and C a total of 21 participants participated in the exercises, of 

which 16 stated their interest in being interviewed and 10 completed the interviews (Figure 6). 

There were different reasons why those six who stated interest of participating did not 

complete the interview. One participant was never reached, one was reached but preferred to 

answer by email but did never complete by email either, one was going on holiday, and three 

were reached asked to be reached later but could not be reached then.  
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Figure. 6 Number of participants in the exercises, and the division of those who stated interest 

in being interviewed and that completed the interview. 

The participants that completed the interview work for the local municipalities, the 

healthcare, cash services, police, bank, food and fuel (Figure 7). All communication with the 

participants such as the games, the questionnaire, and the interviews, has been undertaken in 

Swedish. 

 
Figure. 7 Division of profession of participants that completed the interview. 

Ethics 

The study was conducted according to the ethical guidelines by Vetenskapsrådet 

(2017). Actions taken to ensure anonymity of the participants include anonymising the places 

where the exercises took place. The interviewees were asked if they wanted to be recorded and 

could chose to withdraw their participation at any time.  

Qualitative Interviews 

The interviews were conducted by telephone. During the interview, the interviewer 

took notes on a laptop. The phone calls were recorded with the application ACR 

(https://play.google.com/store/apps/details?id=com.nll.acr&hl=en). The majority of the 

telephone interviews were conducted by the interviewer in closed rooms at Linköping 

University. Some exceptions were made where the interviewee called back, and the 

interviewer had to take the call wherever she was. One participant preferred that the interview 

was held in person after the exercise, and an exception from the telephone interviews was 

made. The interviews were between 15-30 min.  
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The interviewer has been involved in the CCRAAAFFFTING project, since the 

beginning of 2018 and has experience from most of the exercises made in the study. The 

interviewer has been participating in initial pilot exercises both as a participant and as an 

observer, and in some project meetings. During the majority of games, the interviewer has 

been an observer observing using the TRAMS-protocol (Johansson, van Laere & Berggren, 

2018). 

The interview guide 

The qualitative interviews were supported by an interview guide. The guide had three 

sections: decision making in the current game, the simulator’s role in the current game, and 

thoughts about future or ideal games.  

The section about decision making in the current games contained questions about 

their most important decision/-s, what facts they supported the decision on, how they got the 

fact. They were also asked to describe how it felt to make decisions in the game and what they 

learned from it.  

In the section about the theme the simulator’s role in the current games, they were 

asked to describe what kind of a role the simulator had in the game for them, what they thought 

was simulated, and what they would like it to simulate if they could change it. They were asked 

what the simulation and the news posters added to their experience. They were asked how it 

felt to get the information in that kind of way and what they learned.  

In the section thoughts about future or ideal games, they were asked to presuppose that 

they would be participants in a developed game with a new group ten years later. They were 

asked what they wanted to do in a game like that, what they wanted to know about the 

simulated society, what kind of resources they would have wanted to have, how the game 

would feel and what they would have wanted to learn. Finally, participants were asked if they 

had any additional thoughts. 

Thematic analysis of the interviews 

The initial analysis was made during the interviews, when the interviewer took notes 

on a laptop. The subsequent analysis was made with aid from the notes taken during the 

interviews, the memory of the interviewer and the recording if something was unclear. 
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First the notes from the interviews were printed on paper, important statements 

highlighted, and codes written on the side. Then the coded interviews were gone through again 

and the codes rewritten on post-it notes and the post-it notes were placed on a wall (Figure 8). 

These notes were sorted and resorted into themes on the wall.  

 
Figure. 8 Two pictures of the coding process, to the left a picture before re-sorting, and to the 

right after re-sorting the codes. 

The sorted notes were used in order to describe the themes, and colour-codes were 

used to be able to track the origin of the code. A translation from Swedish to English was 

performed in the process of describing the themes in text. In the description of the themes, the 

number of codes was taken into consideration. Words that were used to describe the amount 

of similar codes were “several” (approximately five or more), “some” (approximately three to 

five) or a specific number was used if it was less than three participants. 

The Questionnaire 

A questionnaire was used in order to support the results of the thematic analysis. The 

questionnaire was one of multiple questionnaires that the participants answered in the main 

study. This questionnaire was administered after the simulation games and filled in on paper 

sheets.  
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Questions in the questionnaire 

The participants got five questions to answer and ten statements to grade. They were 

also asked if they learned something, and in that case what.  

The following questions were presented to the participants to answer:  

• Did you learn anything from this exercise? (1 = Not at all, 7 = Very much) 

• If you learned something, what did you learn? (Text) 

• Has your purpose of the day been fulfilled? (1 = Not at all, 7 = Totally) 

• How do you think the game should be adjusted? (Text) 

• Are there anything about the game that you would like to point up to the project? (Text) 

The statements were graded (1 = Disagree completely, 7 = Agree completely) by the 

participants: 

1. I experienced the game as a whole realistic  

2. I experienced the information on the projections to be realistic  

3. I experienced the information on the projections to be well structured  

4. I experienced the scenario to be realistic 

5. I experienced that I played my role realistically 

6. I felt involved in the exercise  

7. I believe that the exercise is important 

8. I have experience from similar role-playing exercises  

9. It has been rewarding for me to participate in this exercise  

10. After the games I got meaningful feedback 

Analysis of the questionnaire 

The data from the questions and statements was analysed using the mean values and 

presented as box plot diagrams. Some of the questions were presented as text and the 

statements was presented as a table. Unfortunately, four answers from the last statement (nr 

10) was lost because of technical issues. The results from the questionnaire were used to 

support the thematic analysis. 
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Development of Suggestions to the Exercise 

The suggestions for the development of the exercise was based on the key takeaways 

from the discussions of the results sorted by the research questions and the themes from the 

thematic analysis.  
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Results 
The results are presented in this chapter, starting with the results from the 

questionnaire, followed by the themes found in the thematic analysis. 

Results from the Questionnaire 

The answer to the question “Did you learn anything from the exercise?”, where 1= not 

at all and 7 = very much, averaged to 5,7 (n=21) (Figure 9). Some examples of what the 

participants reported as learned were: the importance of finding solutions to urgent issues 

because they escalate quickly, lessons about the chain of payments for example how fast the 

cash runs out,  the society is vulnerable and that our payment system is complex and connected, 

and thought that Sweden should create a law that says that the banks should handle cash.  

 
Figure. 9 The division of answers to the question “Did you learn anything from the exercise?”, 

where 1= not at all and 7 = very much 

Some suggestions that the participants proposed for adaptions of the game was:  

- that it would have been good to have more participants and more active efforts to make 

the group form according to the roles of a crisis management group,  

- a wish for more difficult and challenging events,  

- to change the scenario to be about the local area,  

- a need for the definition of the purpose we did not know if it was to solve the crisis or 

to find vulnerabilities,  

- include more actors than food and gas,  

- less diffusion from the beginning who we were and what roles we had, 

- a clearer and simpler visualisation of the effects depending on the decisions.  

Some pointers to the project from the participants: 

- invite local politicians as players,  
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- very rewarding and fun to get the chance to contribute,  

- interesting day and fun to participate. 

The answer to the question “Has your purpose of the day been fulfilled?” (Figure 10), 

where 1= not at all and 7 = totally, averaged to 5,6 (n=21). 

 
Figure 10. The division of answers to the question “Have your purpose of the day been 

fulfilled?”, where 1= not at all and 7 = totally. 

The participants were asked to grade 10 statements (1-7, where 1= disagree completely 

and 7= agree completely). The results can be seen in Table 1 and Figure 11.  

Table 1. The statements, their means and number of answers. 

Nr Statement (1-7) M (n) 

1 I experienced the game as a whole realistic 5,5 (n=21) 

2 I experienced the information on the projections to be realistic 5,5 (n=21) 

3 I experienced the information on the projections to be well 

structured 

5,1 (n=21) 

4 I experienced the scenario to be realistic 5,6 (n=21) 

5 I experienced that I played my role realistic 5,6 (n=21). 

6 I felt involved in the exercise 6,2 (n=21) 

7 I believe that the exercise is important 6,7 (n=21) 

8 I have experience from similar role-playing exercises 3,0 (n=21) 

9 It has been rewarding for me to participate in this exercise 6,6 (n=21) 

10 After the games I got meaningful feedback 6,0 (n=17) 

 

1

2

3

4

5

6

7



28 

 

 

 

 

 

 
Figure 11. The divisions of answers of the ten statements. 

Results from the Thematic Analysis 

The themes are derived from the interviews using thematic analysis. The main themes 

are the crisis, the society that is handling the crisis, the game’s relation to reality, the 

importance of the group, and how the context of the exercise supports the interpretation of 

what is simulated. A summary of the main themes and subthemes is found in Figure 12.  
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Figure. 12 The main themes and subthemes. 

The Crisis 

This main theme of the crisis consists of insights that the participants have had about 

the particular crisis and about crises in general, as well as potential scenarios that the 

participants can envision after playing this game. The main theme of the crisis is divided into 

the subthemes insights about a breakdown in the payment system and crises alike, and 

increased difficulty in future scenarios. 

Insights about a breakdown in the payment system and crises alike 

This subtheme involves some lessons the participants learned during the exercise. The 

subtheme of insights about a breakdown in the payment system and crises alike considers 

insights about this crisis, about crises in general and the insight that the preconditions change 

over time. 

The insights that the participants got about a breakdown in the payment system was 

mostly about cash. Several participants stated the importance of cash, that it has to be an 

accepted payment option, that the banks need to start accepting and handling cash, and that it 

was important to get out as much cash in the society as fast as possible. However, two 

participants stated that the solutions to use cash was not enough, multiple payment channels 

are required. One participant questioned whether you would want to pay with an invoice in a 

regular store as a private person as suggested during the games.  

The participants talked about different insights they had, not just about this particular 

crisis but about crises in general. Two stated that they had not previously thought of disruptions 

in the payment system as a crisis but that they do now, one of them specified that crises are 

not just storms. Two said that they learned how vulnerable the society is, and another stated 

that they got insight in the effects of the dismantling of the cash payment system. One 

participant stated the importance of preparations, and another the importance of paus, to take 

a step back and ask yourself how a particular decision will affect different parts of the society. 

Another learned that in theory it was possible to handle a crisis like this. Another participant 

learned how important it was not to just trust one solution, because they trusted that Swish 

would solve it all, but then the application crashed.  
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One insight was that the societal preconditions change over time. Two participants 

envisioned back in time and said that you could find solutions in older technology, manually 

or with the aid of a “motbok”, a book that keeps register of what you shop. One of them also 

stated that there has been a large change in the ten past years, and probably will be in the ten 

years to come as well. Another participant said that in ten years from now, the society will 

have changed so that it is difficult to discuss how a similar scenario would play out then.  

Increased difficulty in future scenarios 

This subtheme considers some future scenarios that the participants envisioned after 

they have participated in this exercise, and thoughts about future scenarios that can be played 

out in similar games.  

There were several participants who suggested that the scenarios in future games could 

have an increased difficulty, that there could have been multiple crises, crises that affected 

more parts of the society or crises that affected the society in a more severe manner. For 

instance, two participants suggested that there could have been a scenario that stretched during 

a longer period of time. Several participants suggested disruptions in the electricity provision 

and some in water, data or other societal functions.  

The Society that is Handling the Crisis 

Society in this main theme refers to both the society that is simulated in the exercise 

as well as the reality that the participants are living in and that they are being prepared to 

“save” by the exercise. The main theme of the society that is handling the crisis is divided into 

two subthemes: collaboration within the society, and the society’s actors and area. 

Collaboration within the society 

The subtheme of collaboration within the society includes the importance of 

communication, information and cooperation between the actors in society. This subtheme 

considers the outreach of information and communication and the cooperation and 

coordination between the actors in the society.  

Several participants stated the importance of outreach of information and 

communication. One participant said that information is key and that it is important to not 
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make room for any speculations. Another participant stated that it is important to communicate 

that it is a critical state.  

The participants further stated that the cooperation and coordination between the actors 

in the society are of importance. One participant stated that the most important decision was 

that they were gathered in the first place, that the participants alone would not have been able 

to handle this crisis, but that they needed each other in order to be successive. There were 

participants that stated that they learned the importance of collaboration in-between public 

authorities and also between the public and the private sector. There were participants that 

expressed a need for a plan on how to cooperate during catastrophes in the future. 

The society’s actors and area 

The subtheme of the society’s actors and area considers three aspects: the government, 

the groups in the society, and the area of interest. In other words, who are involved in the crisis 

and where does it happen. 

Some of the participants mentioned that there is a need for the government to take 

action and gather resources. One participant also mentioned a decision about a government 

grant for shop owners taking credit risk as their most important decision. 

Some of the participants talked about the different groups in society. The game would 

be different if you knew more about the population, what resources they have and what their 

reality is. They talked about vulnerable groups in society that do not have the choices to use 

alternative payment methods. There were also participants who mentioned the wellbeing of 

the population as a possible measure of how well the group have played the scenario and as a 

goal that drives the competitional motivation in the game. 

There were several participants that talked about the area of interest. They said that 

even though they often were told that this is “a general Swedish city” they always thought 

about their local area and their local opportunities and challenges. Some also expressed that 

they felt a bit unsure about the spread of the crisis.  

The Game’s Relation to Reality 

This main theme considers how the game and the participants’ decision-making relates 

to how the participants think about decision-making in reality. The main theme of the game’s 
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relation to reality consists of the subthemes of the realistic game, and the uncertainty of the 

real situation. 

The realistic game 

This subtheme considers what role the reality has on the game and what role the game 

has, or could have, on reality. In other words, how worthwhile the exercise is, how real the 

game is, and that the participants express a desire of stress in the game.  

Several of the participants experienced that the exercise was worthwhile, fun, 

interesting and inspiring. Some expressed that they would like to continue working with 

similar exercises or these kinds of questions, and some stated that they had already continued 

working with these questions. One participant desired a preparatory lesson about the payment 

system and its actors in the exercise, and the same person also asked for a pamphlet with a 

collection of advice on how to handle a situation like this in reality.  

The participants had different opinions about whether they experienced that the 

simulated scenario was realistic. Several participants expressed that the simulation and posters 

made a feeling of a realistic scenario, that it added empathy and depth. In contrary, one 

participant said that it was not realistic that a large number of shops should use Swish because 

of the costs that it implies. One participant said that the posters did not make sense in the 

context and another participant did not believe that other services than Swish were able to 

breakdown in the simulation.  

The participants expressed a desire for stress and excitement within the game as they 

thought it would be the case in reality. When they described the ideal state of the game, they 

stated that there should be a feeling of uncertainty and a high level of stress.  

The uncertainty of the real situation  

The uncertainty of the real situation is a subtheme that considers some aspects: that 

the real situation would be more difficult, the desire of facts in this kind of situations, that it is 

important to dare to take action, and that there are no right or wrong answers.  

The participants felt a difference with the difficulty in taking action in a real situation 

and taking action in the game, that it was easier to take action in the game. One participant 

said that a real situation would have been more difficult, and another participant compared the 

exercise to the game Sim City and said that this is not real and that it was easier to take 
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decisions without all the facts. Another participant stated that in a real situation you would 

have been working with facts more than they did in the exercise. Furthermore, one participant 

said that decisions are easy to make but difficult to implement.  

Some participants also talked about missing facts and that they lacked an 

understanding of the full picture. Some claim that they based their decisions on the information 

they received, while others claim that they made decisions based on their own thoughts and 

feelings. Some participants stated a need for real facts, they asked for real statistics over the 

actual payment system and thereby insinuated that the facts provided in the simulation was not 

real.  

The participants highlighted the importance of daring to take action. One participant 

stated that it is always difficult to make decisions, and some stated the importance of making 

quick decisions, despite the difficulty. Another said that it is important that there is no fear 

when you are in a leading position. The posters were adding a feeling of a crisis and a pressure 

to take action, according to one of the participants. 

There were some participants that thought about the wrong or right in how to act. One 

participant said that it is good that there is no wrong or right in the simulation. Another 

participant said that there could have been examples of how others have handled in similar 

situations, and also stated the importance of flexibility and that there actually are no wrong or 

right.  

The Importance of the Group 

This main theme state how important the group is for the participants in the exercise. 

The main theme of the importance of the group consists of two subthemes: the takeaways of 

the collaboration, and the collaborative exercise. 

The takeaways of the collaboration 

The subtheme of the takeaways of the collaboration considers the aspects of learning 

from each other and the intrinsic value of networking.  

There were some participants who expressed that they learned from the other 

participants of the exercise. They spoke about the knowledge in the room and the importance 

of an open climate. There was also a participant that stated the intrinsic value of networking 
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and recommended that the exercise should have a prepared material to support the participants 

continued contact with each other.  

The collaborative exercise 

The collaborative exercise is a subtheme that considers that the decisions of the group 

were based on the collective experience of the group and that the participants requested roles.  

Several of the participants stated that they based the decisions on the experience of the 

collective experience of the individuals in the group. Some stated that the groups composition 

of stakeholders from different parts of society was a success factor. Another indicator of the 

importance of the composition of the group for the decision-making was that there was one 

person who stated that there were missing key stakeholders in their group. There was also a 

person who stated that a larger number of participants would have led to more dynamics and 

larger possible areas of conflicts.  

There were several participants that requested designated roles in the game, one 

participant said that that would make the game more realistic. Some of the participants thought 

that it would have been especially good to have designated roles because of the novelty of the 

group. Some participants asked of a designated role and some asked for instructions for 

designating roles. One participant stated the importance of collaboration regardless of role and 

that the different roles could focus on the consequences in different parts of the society. There 

was also a person that said that the “nameplates” made by paper where different actors related 

to these services are written, gave the impression that the different persons in the room had 

different roles. Another person saw a possibility in developing the notes on the tables, that 

there actually could be thousands of nameplates representing actors that are important but not 

present.  

The Exercise’s Ability to Support the Interpretation of what is Simulated 

This main theme explains how the participants understand the simulation and its role 

in the exercise. The main theme of how the context of the exercise supports the interpretation 

of what is simulated involves the subthemes the provision of input, the layout of the simulation 

and posters and the simulation’s contribution.  
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The provision of input  

The subtheme of the provision of input considers input in forms of events, 

consequences and resources such as facts.  

According to the participants, the simulation showed the effects of their actions. 

Several participants said that the simulation showed the cause and effect of their actions, they 

said that they got feedback and evidence about whether their actions were right or wrong. One 

participant appreciated that the feedback was so quick and another stated that it felt like a 

supported their decision basis. 

The participants saw the posters as events that functioned as triggers. Several discussed 

the posters as events; two participants said that the posters are what is happening in the society, 

one participant said that the posters got you thinking, one participant said that the input they 

got was from the posters (and thus not from the simulation), and another said that the posters 

gave more direct feedback than the simulation. Several discussed the posters as something that 

triggered action as well as the effects of their decisions. One participant also considered that 

the posters was a quick way for the facilitator to give information. Two participants expressed 

that the posters gave another dimension and that it provided a way to thinking about the 

consequences of actions, as you wondered what tomorrows poster would say if you did this or 

that. 

One participant mentioned the observers as a resource and suggested that there could 

be roles affecting the game played by other persons, a role could be an IT technician. Another 

resource that was mentioned by two participants was that the first game, which was considered 

as a source of facts in the second game. 

The layout of the simulation and posters 

The subtheme of the layout of the simulation and posters considers two aspects: the 

visualisation of the simulation and posters, and the participants lacking understanding of the 

simulation. 

participant said that the simulation was equal to the graphs. There were some 

participants that had additional thoughts on how to improve the visualisations. Two said that 

they wanted the posters to be integrated into the simulation to make a more coherent 

experience. One asked for more pictures and one asked for a longer exercise in order to be able 



36 

 

 

 

 

 

to learn how to understand the visualisation. There were also some positive feelings about the 

simulation; two stated the importance of the visualisation, and one said that the simulation was 

graphically nice.  

There were several participants that stated that they did not understand the simulation. 

One participant said that they did not understand the graphs because they are not statisticians. 

Some of the participants had suggestions on how to make it better. One participant said that 

the text was too small and another said that it felt a bit scattered. One person felt that the 

simulation could as well have been still pictures and that it did not contribute very much. One 

problem with the interaction with the simulation that was mentioned by one participant was 

that they did not know the original states of for example how many stores that had Swish as 

an alternative from start; when they decided that 50 % of the stores should have swish as a 

payment option they did not know if that was more or less than normal.  

The contribution of the simulation 

The contribution of the simulation is a subtheme that describe the participants view of 

contribution of the simulation. Their view can be divided into three groups: those that think 

the simulation had a positive impact and contributed to the games, those that think that the 

simulation did not contribute, and those that experience that the simulations main purpose is 

not for the participants. 

Several participants saw that the simulation had a positive impact. One participant said 

that the simulation was the main part of the games, one said that the simulation was a good 

tool, another said that the simulation helped, and another said that without the simulation the 

games would have been extremely theoretical. One participant said that the posters were fun. 

There were also several participants that thought that the simulation did not contribute 

at all. One person said that the simulation happened at the side of the game, and another said 

that it was as a coulisse. They saw the simulation but thought that it did not add much to the 

games. One person said that they did not learn anything from the information they got from 

the simulation or posters. There were some participants that stated that they understood the 

simulations main purpose for the scientific project not for the participants. Two participants 

stated that the simulation was needed for the game, one said that the project wanted to see the 
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effects of the participant’s decisions, and another said that without the simulation the facilitator 

could have made everything up. 

Synthesis of the Themes 

This section summarizes what can be learned about the participants understanding of 

the games from the themes. 

The participants worked together as a group and applied their knowledge about the real 

world into the game that held a scenario of a simulated crisis in a simulated society to take 

action in order to minimize the effects of the crisis. By doing this, they got an understanding 

of how to act when minimizing the effects of crises alike in the real world and an urge to 

partake in similar exercises. There is a simulation going on next to the discussions that give 

the participants feedback on their actions. Some participants feel that the simulation 

contributes to their work and some do not. Regardless of how they think about the simulation, 

they experience that the most important resource is the group itself.  
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Discussion 
The purpose of this thesis was creating a safer and more resilient society by enhancing 

the environment for training for and studies of resilience. This through understanding the 

participants of the exercises in the research project CCRAAAFFFTING and making 

suggestions of how to develop the visualisation of the simulation in the games to help the 

participants to improve one of the core abilities of resilience: their monitoring ability.  

The research questions were: “How do the participants of the simulation studies of 

CCRAAAFFFTING understand the games?” and “How can the simulation environment be 

developed in order to encourage the participants to improve monitoring strategies during the 

games?”. The research questions have been examined through qualitative interviews of 

participants from three of the exercises led by CCRAAAFFFTING and thematic analysis of 

the interviews, supported by a questionnaire of primarily quantitative measures, answered by 

the participants in the study. The results and answers the research questions will be discussed 

in relation to relevant theory in this chapter. 

How do the Participants of the Simulation Studies of CCRAAAFFFTING 

Understand the Games? 

In this section, the research question: “How do the participants of the simulation 

studies of CCRAAAFFFTING understand the games?” will be answered with the themes as a 

starting point, it will be further supported by quantitative measures and related to relevant 

theory. 

The participants discussed, thought and learned about crises 

When talking about the exercise during the interviews, the participants discussed 

thoughts about the crisis and crises alike. For example, the participants seem to understand 

that the flow of cash is important in a crisis like this, and that it is important to not only trust 

one alternative payment solution but to have multiple channels. The participants also got a 

wider perception of what a crisis is, by adding disruptions in the payment system to their 

concept of crises. They stated that they learned about the vulnerability of society, the 

importance of preparations and discussed how changes in society could change the 
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preconditions. This exercise led to the insights that it is possible to handle a crisis like this, at 

least in theory.  

These findings are supported by the questionnaire where the participants agreed that 

they learned something from the exercise. The lessons reported by the participants in the 

questionnaire also support insights about the crisis, lessons about how the lack of cash in the 

society, or that the vulnerability of the society and the complexity and interconnections of our 

payment system. In addition to lessons learned the participants seemed to perceive that their 

purpose of the exercise has been fulfilled. 

Key takeaway from the theme the crisis: 

• The participants got a wider perception of crises by adding disruptions in the payment 

system to the concept of crises. 

The participants highlighted the collaborations, communications, properties and 

actors of society 

The participants stated in the interviews that in these situations, communication is key, 

and that it is important to communicate the critical state and not make room for any 

speculations. Cooperation and coordination between actors of society is of importance 

according to the participants. They state that is not possible to handle this for any party alone. 

This is supported by Comfort, Boin and Demchak (2010) who emphasis on the dependencies 

between organisations and technology organisations and technology. 

A need for the government to act and gather was mentioned. Different groups with 

different needs and possibilities were discussed with emphasis on vulnerable groups. 

Furthermore, they said that they played the game according to their assumptions of their local 

area, not by the “general Swedish city” that they were told to consider. This was combined 

with an uncertainty about the spread of the crisis. 

Key takeaways from the theme the society that is handling the crisis: 

• Communication is key.  

• Vulnerable groups need to be considered.  

• There is an uncertainty of the geographical spread of the crisis in the exercise.  
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The participants’ thoughts about the simulation in relation to reality, and thoughts 

about reality based on the simulation 

The exercise was experienced as worthwhile and inspiring and the participants got 

interested in the type of exercise and the subject. The participants felt involved in the exercise 

according to the questionnaire. 

The participants expressed different thoughts in the interviews about whether the 

simulated scenario was experienced as realistic. In contrary, in the questionnaire when the 

participants assessed different aspects of realism (the game as a whole, the information on the 

projections, the scenario and the way that they played their role) they expressed that it was 

realistic. During the interviews the participants stated that the posters and the simulation were 

a source of empathy and depth that supported the realistic experience. Some participants noted 

parts of the simulation that they did not believe were realistic, such as that there was not 

realistic that such a large number of shops should use Swish, and that they had the belief that 

it was only Swish and none of the other alternative payment methods that could crash.  

If the mistrust in the simulation is well-founded, and that the simulation is not a proper 

representation of reality, a risk of negative transfer is apparent. The possibility of a positive 

transfer is partly dependent of the validity and the verification of the simulation (Feinstein & 

Cannon, 2002) but even if the simulation is truly valid and verified, it also needs to be 

understood by the participants. One misunderstanding that was apparent, was that one 

participant thought that the only payment method that could crash in the simulation was Swish. 

A possible source of the mistrust in the simulation could be in how the information was 

presented to the participants.  

The participants stated that they experienced that there would be a difference in the 

difficulty of taking action in the game and a real situation, where it would be more difficult to 

take action in reality.  The participants said that a real situation would acquire more facts that 

anchors the decisions, unlike how it was in this game. In this game they said that they 

experienced that they grounded the decisions on information from the facilitator and their own 

thoughts and feelings. There were participants that stated that they desired hard facts, for 

example real statistics over the payment system. This is interesting because the simulation was 

supposed to have this kind of role in the games. 
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The participants highlighted the importance to take any action and make quick 

decisions without fear. They said that there are no wrong or right answers and stated the 

importance of flexibility. If the participant would have acted on this idea and taken more 

actions instead of discussing options and weighing alternatives, would not the proportion of 

observations of the strategy controlling be higher in the observations made by Jaber et. al. 

(2019) where 24,9% was of the strategies of controlling and 70,7% of anticipation? One 

possible explanation of this could be that this idea was learned during this game, another 

explanation could be that they believe that it is important, but that it is still difficult to act upon. 

The results propose that the participants felt that the exercise was mostly experienced 

as realistic, but it also seemed like the participants felt that it was also applicable on reality. 

The participants believed the exercise to be important and felt that it was rewarding for them 

to participate in the exercise. 

Key takeaways from the theme the game’s relation to reality: 

• The exercise was experienced worthwhile and applicable to reality. 

• The simulation gave depth and a sense of realism to the exercise, but some details was 

not experienced as realistic by all the participants.  

• A possible explanation to the mistrust of the simulation could be in how its data is 

presented for the participants.  

• The participants experienced that they did not act upon hard facts. 

• The participants stated the importance of taking action. 

The participants stated the importance of the group 

The participants stated that they learned new things from each other. This relates to 

collaborative learning where individual learning mechanisms are said to be triggered when 

learning together. It is important when facilitating collaborative learning to think about aspects 

such as heterogeneity and number of individuals because it affects the learning (Dillenbourg, 

1999).  

The participants stated that they based their decisions on the collective experience of 

the individuals in the group that were from different sectors of society. This seems to relate to 

Hollnagel (2013) that state the importance of understanding of the normal functions of the 

system for understanding of how it fails. The individuals in the group together has an enormous 
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understanding of the system as it should work, which could be used in order to understand 

how it could fail.  

Key takeaways from the theme the importance of the group: 

• The participants themselves are important resources for learning.  

• The participants based their decisions on the collective experience of the group. 

How the participants had different experiences of the simulation 

The participants stated that the they experienced that the simulation showed the cause 

and effect of their actions, that they got feedback and evidence on whether their actions were 

wrong or right. One participant stated appreciation of the quick feedback and another stated 

that the output from the simulator felt like a good decision basis. The news posters were seen 

as a reflection of what is happening in the society and that they functioned as triggers for 

thought and action. The posters were seen as more direct feedback than the simulation, one 

participant saw the posters as a quick way for the facilitator to express information. The 

observers and the earlier game were also seen as resources in the game. 

One participant felt that the simulation was equal to the graphs and did therefore not 

include the other parts of the simulation such as the maps. Two participants stated the 

importance of the visualisation, and one said that the simulation was graphically nice, and 

others discussed different parts to improve. Several participants did not understand the 

simulation, one participant said that they did not understand the graphs because they are not 

statisticians. 

According to the questionnaire the participants experienced the information on the 

projections to be reasonably well structured. The interviews revealed that the participants 

disagreed in what they thought that the simulator contributed to the gaming experience. There 

were participants that thought that the simulator had a positive impact on their experience. 

They saw it as the main part of the game, a helpful tool, and that it would have been too 

theoretical without the simulator. Another participant said that the posters were a fun addition. 

Those who stated that the simulator did not contribute said that the simulation happened at the 

side of the game, the output from the simulator was only something that they saw, they did not 

learn anything from it. Some participants stated that the main purpose of the simulator was 
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that it was needed for the game, that the project wanted to see the effects of the participants’ 

decisions and that without the simulator the facilitator could have made up everything.  

Something that could have affected the way the participants experienced the simulation 

and the exercise as a whole could be that they did not have such a big experience from similar 

role-playing exercises as revealed by the questionnaires.  

Key takeaways of the theme how the context of the exercise supports the interpretation 

of what is simulated: 

• The simulation was experienced as showing cause and effect, the posters functioned as 

a more direct feedback as events and triggers to action. 

• Several participants did not understand the simulation according to the interviews, even 

though they believed it was roughly well structured when answering the questionnaire 

after the games. 

• Some participants felt that the simulation happened at the side of the game. 

How can the Simulation Environment be Developed in Order to Encourage 

the Participants to Improve Monitoring Strategies During the Games? 

In this section, the research question: “How can the simulation environment be 

developed in order to encourage the participants to improve monitoring strategies during the 

games?” will be answered in relation to the themes, supported by quantitative measures, and 

related to relevant theory. 

Considerations of scenarios with an increased difficulty 

The participants envisioned an increased difficulty in future scenarios and suggested 

multiple crises or crises relating to other societal functionalities. In the questionnaire the 

participants were asked “How do you think the game should be adjusted?” and one thing that 

they wished for was a more challenging crisis scenario to handle in the game. 

Key takeaway from the theme the crisis: 

• The participants wanted an increased difficulty in future games. This can be used if the 

exercises are developed to be intended to be played several times. 
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Considerations of the society and it’s actors and area 

When answering the first research question, one of the key takeaways derived from 

this theme was that vulnerable groups need to be considered. This seemed important to the 

participants, and if they could be helped to visualise these groups and the effects of their efforts 

to help the different groups it might encourage them to engage in further monitoring ability.  

Another key takeaway was that an uncertainty of the geographical spread of the crisis’ 

impact exists. This uncertainty needs to be handled in some way. It could be in the presentation 

of the games or in the visualisations of the game. In the questionnaire the participants were 

asked “How do you think the game should be adjusted?” and one suggestion, that could be a 

possible solution to the problem, was that the scenario should consider the local area. Either 

the games should be adjusted to the participants’ view that it is their local area, or the 

participants need to be supported in their understanding of the imagined area. 

There were participants that expressed a need for a plan for how to cooperate during 

catastrophes in the future. These kinds of explicit plans could be an addition to games in the 

future.  

Key takeaways from the theme the society that is handling the crisis: 

• A visualisation of the groups of the simulated society could help the participants in the 

monitoring of their actions for them. 

• It would be helpful for the participants to either make the geographical area more 

explicit or let them play with a simulation of their local area.  

A crisis feeling in the simulation and a preparation for reality 

When answering the first research question, one of the key takeaways derived from 

this theme was that the participants felt that they did not act upon hard facts. This is in 

accordance with what was found by Jaber et al. (2019).  

Two of the key takeaways form the first research question relating to this theme was 

that the exercise was experienced as worthwhile and applicable to reality, and that the 

simulation gave depth and a sense of realism to the exercise, but some details were not 

experienced as realistic by all the participants. This is an important issue, because if they do 

not trust the simulation, they would not look for the answers in the simulation but from the 

facilitators or the different members of the group. Another of the takeaways was that a possible 
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explanation to the mistrust of the simulation could be in how its data is presented for the 

participants. The trust to the simulation might be strengthened by developing the way to 

communicate the information from the simulation. 

One participant asked for a pamphlet with a collection of advice on how to handle a 

situation like this in reality. This could be added as something physical that the participants 

could bring back to their respective organisation. Another variant of this would be to set up a 

part of the exercise where the participants together as a group define their lessons of the day, 

and make their own material to bring back to their own organisations. This is already being 

done to some extent in the debrief, but it could be further explored.  

Two other takeaways were that the ideal state is a feeling of uncertainty and a high 

level of stress and excitement in the games, and that there was a feeling of crisis and a pressure 

to take action because of how the information was presented as new posters and in the 

simulation. This is something that can be attended to and developed. The posters and the 

simulation made the participants take action, and there could be other features that encourage 

the participants to take action and to monitor their actions. For example, there could be posters 

where different actors in the society state different opinions of the state of the society, maybe 

the participants would then check the actual state of the society.  

Even though there are no right or wrong answers, there could have been some examples 

presented on how others have handled similar situations. In the debrief there could be a session 

where the actions of players of earlier games, and actions of stakeholders in real situations 

have handled and what effects those crises had. This would not affect the participants’ 

behaviour in the game, but it might affect their understanding on their actions in the game and 

their behaviour in the future. 

One interviewee desired a preparatory lesson of the payment system and its actors 

before the games started in the exercise. This could be valuable, but on the other hand the 

group was considered as a resource and that they could use each other to develop a shared 

understanding of the payment system. But this kind of communication and shared attention 

could be supported by a visual anchor (Swartz, Tsang & Blair, 2016). A representation of the 

overall payment system and its actors might support the participants in sharing and 

understanding the actors of the payment system, and the effects their actions have on them.  

Key takeaways from the theme the game’s relation to reality: 
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• The participants themselves understand that they do not act on hard facts. 

• The trust in the simulation might be increased by adjusting the way the information is 

presented.  

• Because of the posters functions as triggers to action, then they might as well trigger 

strategies of monitoring. 

• A representation of the overall payment system and its actors might support the 

participants in sharing and understanding the actors of the payment system, and the 

effects their actions has on them. 

The strengthening of the participants as a group 

There was one participant who mentioned the intrinsic value of networking, that they 

got by just meeting each other. This participant suggested that there should be a prepared 

material to support the participants continued contact with each other. 

The participants requested roles or an additional task of designating roles in the 

exercise. Some reasons were that it would have been more realistic, and that it would help the 

new group to form.  One participant thought that they got the impression that there should be 

roles by seeing the “nameplates” with relevant actors written on folded papers, and another 

saw the possibility in developing the “nameplates”, that there could be thousands of them, 

representing important actors that are not present in the room.  

Some suggestions from the questionnaire on how to develop the games were: a more 

clear definition of the roles and the purpose, that more participants participated, and from even 

more sectors and that more active efforts would be made to make the group form according to 

the roles of a crisis management group. Another suggestion from the questionnaire was that it 

would be interesting to invite local politicians as players to participate. 

A division of roles might encourage the participants to engage in monitoring of the 

actions taken by the group that affect their responsibility. For instance, would a role that is has 

the responsibly to consider the vulnerable groups of society supposedly monitor those 

parameters, and a role that has the responsibility to consider the commerce monitor the flow 

of money in the stores.  

Key takeaway from the theme the importance of the group: 
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• The division of roles could divide the monitoring of different actions affecting different 

parts of the society between the participants.  

A development of the visual simulation 

Some participants felt that the simulation happened at the side of the game as 

mentioned in the previous key takeaways. That is not necessary a bad thing if the role-playing 

is considered the most important aspect of the game, but then there could not be any 

monitoring. This is why the simulation needs to be more centred and available to the 

participants, for example it could be visualised in a physical form as a regular board game or 

as an interactive tablet. This would imply that the participants need to make gestures, such as 

moving a game piece, that are believed to help support thinking and communication (Manches 

and Price, 2011). The participants were, as it is right now, bystanders of the simulation. Their 

experience as bystanders could be explored by the design strategies described by Reeves, 

Benford, O’Malley and Fraser (2005). As the interaction is right now is kind of a magical 

experience where the effects are revealed, and the manipulations hidden as the behaviour of 

the participants and the graphs over the sales etc. is shown, but the manipulations such as the 

scripts is hidden. Consider if you would move into a more expressive strategy, and get the 

participants to have, at least a sense, of control over the manipulations as well. Then the 

participants might have a stronger experience that the simulation is there to support them, and 

it might be more useful for them.  

One participant suggested that there could be additional people, not playing, but having 

a certain role, like for instance an IT-technician. Bell, Ryder and Pratt (2009) describe that 

there could also be people playing roles in addition to the ones that are getting the training. 

One way to add persons to the game could be to use roles that are not present in the same space 

(Benford, Giannachi, Koleva, & Rodden, 2009), for example a videocall from an expert or a 

radio message could be played. This could provide information, realism, and the feeling of 

crisis, which were elements that the participants desired. Two of the participants in the 

interviews suggested that the poster could have been more integrated into the simulation to 

make a more coherent experience. If the messages were to be played at the same platform as 

the simulation, these media could also be a way to encourage the participants to focus on the 
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simulation. The information in the messages could also be of a kind that encourages further 

monitoring of their actions.  

This suggestion of additional roles could be used as a simple way of making the 

simulation more understandable. For instance, one of the facilitators can be framed as some 

kind of actor that are giving the information to the crisis management team. One of the 

participants said that you needed to be a statistician to understand the simulation. This might 

not be true for everyone, but if you add a role for example a statistician, he or she could 

certainly support the participants in their understanding of the simulation. Then, the 

participants’ act of monitoring will expand from the reading the statistics to the communicating 

with the statistician. In the exercise today the facilitator already explains the graphs to the 

participants, but the difference would be that this role would act as a resource that is only 

giving the information when the participants ask for it. The role could also be played by the 

facilitator, but it might be difficult to have that additional task.  

One suggestion from the questionnaire of how to develop the game was a clearer and 

simpler visualisation of the effects of their decisions. One interviewee asked for a longer 

exercise in order to learn how to understand the visualisation. This should not be needed, the 

goal when developing the visualisation should be that the participants do not need an extended 

exercise in order to understand the visualisation. Some participants thought that that the text 

in the simulation was too small, the information a bit scattered. In contrary, some participants 

said that it was graphically nice. One thing that one participant problematised was that you did 

not know the original state for some measures, for example how many stores that originally 

had Swish as a payment option. Even though it seems to be a bit of a question of taste in some 

matters, these things should be taken in consideration when developing the simulation further.  

The participants said that the simulation showed the effects of their actions. This 

should be an incentive for the participants to monitor the simulation in order to see the effects 

of their actions. To support this, the participants’ actions could be visualised as a part of the 

simulation on some sort of timeline depicting the plot time (Benford, Giannachi, Koleva, & 

Rodden, 2009). 

Key takeaways from the theme how the context of the exercise supports the 

interpretation of what is simulated: 



49 

 

 

 

 

 

• The simulation needs to be centred, simplified and made more available to the 

participants.  

• The simulation could be made more available to the participants by making the 

manipulations more apparent and available for the participants. 

• Non-playing roles and video messages could be added. 

In order to support the impression that the simulation shows effects of actions, 

the actions could be visualised on a timeline. 

Method Discussion 

The descriptions (Howitt, 2013) of how to conduct qualitative interviews were 

followed, with the exception that the interviews were not transcribed.  The interviews were 

made over phone, which enabled extensive notetaking simultaneously on a computer. These 

notes was the basis for the thematic analysis. The interviews were conducted some days after 

the exercises because of practical reasons. The time between the exercise and the interview 

might have impacted the interviewees both in that they did not remember everything as it was, 

but also that they got some time for reflections. 

The questionnaire was one of many, there could have been a risk that the participants 

was a bit tired and answered them without bringing to much thought into them. But it seems 

that most of the findings in the questionnaire and the thematic analysis indicate the same, 

which would impose that the questionnaire is to be trusted.  

When conducting thematic analysis, the researcher has an active role. In this case the 

researcher had been attending several games before the games that were analysed in this 

particular study. This gave an increased understanding during the interviews, but also a 

possibility that the researcher had some preconditional thoughts that might have affected the 

analysis. Furthermore, the researcher’s attendance at the games where the participants played 

was beneficial for the understanding of the participants experiences and the situations that the 

interviewees refer to. 

Some of the suggestions in the discussion are not directly related to the strategy of 

monitoring but might develop the overall experience of the game. These improvements might 

develop the participants understanding of the scenario and how they can affect it, this could in 

turn affect their monitoring ability.  
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Further Research 

For further research, the project is suggested to further explore and prototype the 

design suggestions. The suggestions are grounded in the insights of the thematic analysis, but 

not tested through any iterative process or prototyping. To gather further insight before 

implementing the suggestions in games, they should be prototyped with users.  
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Conclusions 
In the development of simulator supported crisis management role-playing exercises 

it is important to consider the crucial role that the participants play in the creation of the 

simulated world. It is not the solely the simulation that is making the in-game world, but the 

participants, the simulation and facilitators are building this world together using all available 

resources. This is why it is important to not only develop a simulator, but also make the output 

of the simulator available to the participants if it is supposed to add value for the participants. 

The participants need to be aided in their understanding of the adding of input such as their 

decision making, and in their understanding of the output such as the graphs or the implications 

for the simulated society. With a supported understanding of the simulation it would be easier 

for them to actually play with the simulated world, take actions to a larger extent, and not only 

anticipate what will happen but also control what will happen and monitor if the effect was as 

intended.  

In addition to supporting the participants in the understanding of the simulator, they 

should be supported in the forming of their group. The group is one of the most important 

aspects of the exercise for the participants. It is where they experience that they can find 

knowledge, where they take action, and apart from that they experience that there is an intrinsic 

value only in meeting each other. One way to support the participants in the forming of the 

group is to divide different roles within the team.  

Developments 

These following main themes were found: the crisis, the society that is handling the 

crisis, the game’s relation to reality, the importance of the group, and how the context of the 

exercise supports the interpretation of what is simulated.  

When working further with this exercise some considerations for the project is: 

• The simulation should be simplified and made more available to interact with for the 

participants.  

• The division of roles could divide the monitoring of different actions affecting different 

parts of the society between the participants.  

• A visual representation of the overall payment system, its actors and the groups, 

available to the participants may support the participants in sharing and understanding 
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the actors of the payment system, and the effects their actions has on them, as well as 

the participants ability to monitor the changes. 

When setting up simulator supported serious gaming exercise you should consider: 

• Finetuning the difficulty in the scenario according to the participants’ previous 

experiences.  

• Making the simulation available to the participants on their level of understanding. 

• Considering how to support the collaborative experience of the participants. 

• Visually supporting the participants’ understanding of the simulated system. 
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Appendix  
A collection of screenshots of output from the simulation. 
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