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ABSTRACT

Cooperation and interaction demands digital skills. In an agile context, there is no time for learning while doing,
implicating that many of the skills need to be practiced beforehand. Since exercises are one way of enhancing
skills needed in crisis situations, it is important to know what skills are practiced during the exercises. This review
aims to understand what skills have been practiced during exercises conducted in Sweden between 2010 and 2014.
Data was obtained from 15 evaluations of exercises including multiple actors. Most exercises practiced
collaboration, communication, information and shared situation awareness skills. Results showed that 4 out of 15
had a specific goal in terms of technology use. Exercises with explicit technology goals are effective as a way to
change opinions about the tool in question. The participants requests additional exercises specifically targeting
routines and the use of technological tools.
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INTRODUCTION

During a crisis, all actors dealing with the situation need an information overview to be able to assess and act, and
to find a way to handle and cope the situation with whatever is at hand. This is similar to Alberts´s (2011 p. 190)
definition of agility: “the ability to successfully effect, cope with, and/or exploit changes in circumstances”. As a
means of preparation, exercises are used to train actors and thereby prepare them to use their skills in unknown
situations. Since technology has become omnipresent in a way it never was before, communication and interaction
using technology have become natural parts of life. Officials, being highly effected by digitalization, are in need
of organizing work for continuous learning (SOU 2015:28). Digital competence has been one of the EU key
competences since 2006, with a recommendation to provide adults the opportunity to develop and update key skills
through lifelong learning (EU 2006). In 2010, the EU was aiming to enhance the quality of work and to provide
better working conditions, in addition to providing people with the right skills (EU 2010). Sweden has set the goal
to “develop into the world's most successful digital society” (Hatt 2011).
This makes acting with technology an important skill to be able to handle situations that are agile by nature, such
as a crisis situation. According to Turoff (2002), the use of technology in action is dependent on daily use. He
claims that if a system is not used on a regular basis it will not be used in an actual emergency. This corresponds
well with what Vogel and Schwabe (2016) argue, that stress makes individuals behave according to habit to a
greater extent. The problem with using certain systems or tools in crisis situations only is also highlighted in the
evaluation of the Västmanland forest fire in 2014 (Asp et al. 2015). The evaluation showed a lack of knowledge
of how to use the support systems for communication and information (MSB 2016a). Problems in handling both
information and communication technology available to the workers were found, which lead to deciding to not
use the systems at all (MSB 2015). This was also the case in the event in Rosengård, where the evaluation
concluded that the users had had little practice using the information system, since it was only used in the event of
a crisis (Borell and Eriksson 2008).
MSB (2015) also found that during the forest fire they had problems combining actors in the communication
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system (RAKEL1); there was confusion as to which communication group to use. Login to the web based
information system (WIS2), available to authorities during crisis, was initially problematic since none of the
individuals at the incident site had the user information necessary. The system for management and monitoring of
rescue (LUPP3) was not used consistently from the start, which led to the decision not to use the system at all
(MSB, 2015). Asp et al. (2015) claim that in the midst of crisis there is no time to learn how to use special
communication and information systems. A stressful environment is not only time-strained, but also affects our
ability to learn and impairs memory retrieval (Vogel and Schwabe 2016). The evaluation of the Västmanland forest
fire found that it was necessary to strengthen their ability to cooperate, manage and communicate; to develop and
use methods and tools as well as increase actors’ competence and knowledge (MSB 2016a).
Crisis exercises are executed in order to prepare actors to be able to handle a crisis situation, that is, to be able to
use different skills in a time-strained and stressful environment. The effect of stress can be alleviated if learning
and retrieval context match (Schwabe and Wolf 2009), which makes the learning environment of exercises
important. Lave and Wenger (2005) argue that learning is done within a specific context, a “community of
practice”. There is a need for a holistic approach when focusing on experiences with IT (Agarwal and Karahanna
2000). Similarly, Orlikowski and Iacono (2001) argue that IT artefacts should not be recognized as merely
technical objects since they are tools for work and communication in a social context. Separating technology and
people makes us lose sight of the mutual constitution (Orlikowski 2007). How we interact with technology is
determined by the technological frames of each individual. Frames consisting of how the individual understands
and imagines the technology, how they view the organization’s technological strategy and their understanding of
how to use the technology. These frames are shared by individuals with the same type of interaction with the
technology (Orlikowski and Gash 1994).
Understood in this way, training and exercises that involve numerous skills is of importance to prepare society for
crisis situations. Since experience from actual events shows that interacting with technology can be a problem, the
question of what skills are being trained during crisis exercises arises. Do the exercises train the skills needed?
The aim of this review is to understand what skills have been in focus during exercises conducted in Sweden
between 2010 and 2014. If ICT has been a part of the skills practiced during the exercises, experience from the
exercises will be highlighted. The result will be presented by firstly providing a picture of research done where
crisis exercises and IT have been combined in different ways. The following section will explain the context of
this work followed by a brief design statement. The result section provides a description of skills that are frequently
trained during the exercises, which illustrate experiences concerning technological issues adjacent to these skills.
Finally, the results are discussed, followed by conclusions and ideas for further research.
Related research

When searching for related work, different approaches to crisis exercises in relation to information and
communication technology (ICT) emerge. Studies about team exercises (Koning et al. 2012; Mendonça et al.
2006), multidisciplinary field exercises (Rudinsky and Hvannberg 2013), and support systems for crisis
management groups (Drozdova et al. 2013) were found. There were also studies on exercises performed in a
distributed way (Bacon et al. 2012; Coppari et al. 2008; van de Ven et al. 2014), as table-top exercises (Araz et al.
2010; Edzén 2014), and exercises conducted using a portable IT environment (Bacon et al. 2012). Reuter et al.
(2009) focus on software used for planning, and Cesta et al. (2014) study software used to create timelines in
scenarios. There are also some studies on the creation of scenarios (Borglund and Öberg 2014; Lundberg et al.
2012; Pottenbaum et al. 2014; Walker et al. 2011). In research on IT in relation to implementation of crisis
exercises, it is clear that there is a number of software systems under construction (Ahmad et al. 2012; Greitzer et
al. 2007; Oulhaci et al. 2013; Tecuci et al. 2007; van de Ven et al. 2014). Coppari et al. (2008) are developing a
learning management system aimed at engineers. A large part of the literature is about computer supported
simulation (see e.g. Hawe et al. 2012; LeRoy Heinrichs et al. 2008; MacKinnon and Bacon 2012; Mendonça et al.
2014; Simic 2012; Sniezek et al. 2002; Toups et al. 2011; Van den Broeck et al. 2011) and serious gaming (see
e.g. De Kleermacker and Arents 2012; Di Loreto et al. 2012; Greitzer et al. 2007; Mawas and Cahier 2013; Oulhaci
et al. 2013; Toups et al. 2011). Jain and McLean (2008) argue that simulation and gaming should be combined to
create an arena for multiple agents to practice together. Pottenbaum (2014) emphasizes the importance of logs for
learning and debriefing, as do Turoff et al. (2004), as a means to analyze chains of events.

1

The Swedish national digital communications system used by emergency services and others in the field of public safety
(www.msb.se).
2 Internet-based information system for entities in the Swedish emergency management structure (www.msb.se).
3 System for operational support for emergency management (www.msb.se).
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Research context

In 2002 the Swedish Parliament set up a new crisis management system, aiming for a holistic approach to
planning and management of everything from everyday accidents to crisis and war (Prop.2001/02:158). The
Swedish crisis management system is based on a bottom-up approach (Prop.2001/02:158). This makes the
municipalities the basis of the Swedish emergency management system. Municipalities and other authorities are
expected to educate and train officials and municipal staff in order to prepare them for extraordinary events (SFS
2006:544). Municipalities also have a geographical area responsibility, which means that during a crisis the
municipality is responsible for liaison and coordination of the activities within the municipality (SFS 2006:544).
In close cooperation with municipalities and other authorities, the Swedish Civil Contingencies Agency (MSB)
is responsible for measures being taken before, during and after an emergency or crisis in issues concerning civil
protection, public safety, emergency management and civil defense. MSB is liable to regulation, supervision and
has its own operations as well as support, training and exercises (MSB 2016b). MSB is also responsible for
national information and communication systems like WIS and RAKEL, created to facilitate information
sharing. This review focuses on exercises where MSB has been involved as funder and support for the planning
of the exercise.
Research design

The inclusion criteria for the review were that exercises had to: be conducted in Sweden between 2010 and 2014.
Each exercise had to include multi-agencies and have elements of cooperation between these agencies. The
exercise must have been evaluated and an evaluation report needs to be available on the MSB website. A total of
15 evaluations were included in the review, see Table 1. As shown in Table 1, 8 of the 15 exercises included preseminars. The purpose of the pre-seminars was to enhance knowledge, primarily within the area of the design of
the exercise, but also to enhance knowledge of systems like WIS and/or RAKEL. In some cases, exercises
included post seminars, aiming to further develop knowledge gained during the exercise.
Exercise

Year

No.
agencies

No.
individuals

Across
national
borders

Preseminar(s)

Exercise

Amalia

2010

18

403

no

2

1

no

1

Katarina

2010

17

426

no

no

1

no

1

Mårten

2010

29

110

no

no

2

no

1

Sälen

2010

30

139

yes

no

1

no

1

Jenny

2011

15

99

no

2*

1

no

2

Sievert

2011

9

24

no

no

1

no

no

Storskred

2011

19

153

no

2

1

1

1

Post
seminar(s)

Evaluation
seminar

Torne älv

2011

7

24

yes**

2

1+2+1z

no

no

Henning

2012

14

246

no

no

1

1

1

1

no

148

no

no

4+1zz

Vendela

2012

12

Astrid

2013

Omfall

2013

16

270

no

2

1

no

1

7

>100

no

3

2

no

1

Pumpa
Läns

2013

18

2

3

no

1

Vildälv

2013

23

no

1

1

no

1

no

no

1

no

1

429
450

Origo
2014
13
Not reported
Table 1 Evaluations included in the review

no

* Participants were also encouraged to take an interactive online course on how to use Rakel.
** Participants from two countries participated in the pre-seminars.
z One assignment was given one week prior to the two main exercises, followed by one assignment one week after the
exercise.
zz Four assignments were given, one per week prior to the exercise.
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In the review of the evaluations a qualitative approach was combined with a thematic text analysis method. The
first step of the analysis was reading each of the evaluations a repeated number of times to get an overview.
When reading the evaluations it became clear that four areas were common to all exercises, i.e. the skills
specified both explicitly and implicitly as the aims of the exercises. In addition, they were frequently used as a
way to structure the evaluations. The skills that emerged as common in the evaluations were: cooperation,
communication, information, and creating shared situation awareness (SSA). Bearing these skills in mind, the
evaluations were again read through a repeated number of times, in search for references to the skills and use of
technology.
The review is limited by the use of secondary data. Each evaluation used is has a goal that is different from that
of this review. Even so, the evaluations describe the purpose and goals aimed for in each of the exercises. They
outline what has been trained, in what way, and the opinions of the participants. The reliability of the evaluations
should be considered high since they have been guided and produced by or with the support of the MSB.
RESULT

This section is structured according to the skills that were found during the analysis of the material: cooperation,
communication, information, and creating shared situation awareness (SSA). To be able to reach SSA there is a
need for both information and communication. Nonetheless, this section uses the areas to structure the result
since they are distinctions used in the evaluations.
The exercises included all demand cooperation between multiple agencies. The design of the exercises differs
from full-scale and table top exercises with dam failure/flooding or nuclear accident scenarios, see Table 2.

Exercise design

Exercise (year)

Scenario

Table top

Sievert (2011)

Nuclear accident

Amalia (2010)

Plane accident

Omfall (2013)

Nuclear accident

Jenny (2011)

Power failure

Vendela (2012)

Power failure

Mårten (2010)

Nuclear accident

Torne älv (2011) **

Flooding

Sälen (2010)

Traffic accident

Storskred (2011)

Dam failure

Katrina (2010)

Flooding

Henning (2012)

Nuclear accident

Astrid (2013)**

CBRNE* accident

Pumpa Läns (2013)**

Flooding

Vildälv (2013) **

Dam failure

Origo (2014)

Building construction
accident

Full scale
Without counter play
Seminary
With counter play
Without counter play

Simulation
With counter play

Table 2 Exercise design and scenarios
* CBRNE, chemical, biological, radiological, nuclear and explosion
** Exercises with a specific goal connected to technical issues

An additional aim in one of the exercises was to make sure that flaws found in previous exercises were rectified
(Brobakken et al. 2010). Four of the fifteen exercises had a specific aim regarding technical issues (Bengtsson
2011a, 2013a; b; Nordin 2013). The aims connected to technical issues were similar. To understand and be able
to use layers in GIS was the goal of one of the four exercises. Three of the exercises aimed to use WIS for
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communication and the fourth exercise aimed to use RAKEL for communication. There are examples of
exercises taking steps to improve technological skills prior to the exercise (Bengtsson 2011a, 2012a); there are
also examples of evaluations where technology is never mentioned (Länsstyrelsen Västernorrland 2011). These
are, however, exceptions; technology is mostly mentioned, at least in passing. The overall aim and goals of the
exercises tend to be cooperation (Bengtsson 2010, 2011b; c; a, 2012a, 2013a; b; Myndigheten för samhällsskydd
och beredskap 2013; Nordin 2013), how to handle information (Bengtsson 2010, 2011c; a, 2012b; a; Nordin
2013), communication (Bengtsson 2010, 2011a, 2012c, b; a, 2013a; b; Myndigheten för samhällsskydd och
beredskap 2013; Nordin 2013), SSA (Bengtsson 2010, 2011c, 2012c; b, 2013a; b; Göransson 2014; Nordin
2013), trying out alarm plans (Bengtsson 2010, 2011b, 2012c, 2013a; b; Nordin 2013), evaluate and develop the
organization’s ability to handle a crisis situation (Bengtsson 2010, 2011a, 2012b; Göransson 2014), and to
increase overall knowledge about a specific area and surrounding agencies (Myndigheten för samhällsskydd och
beredskap 2013).
Cooperation

The process of planning seemed to be productive in a number of ways; to the design of the exercise as well as a
basis for further collaboration following the exercise (Bengtsson 2010), and has also increased knowledge of
surrounding actors (Bengtsson 2010).
There have been discussions about what issues require cooperation (Bengtsson 2010), routines for cooperation
(Bengtsson 2010, 2011c), and who is responsible for the initiation of cooperation (Bengtsson 2010). During the
exercise Sälen (Brobakken et al. 2010), it was established that knowledge of other actors as well as established
ways of contact are crucial for efficient cooperation. Structure and who is responsible for leading the cooperation
meetings were also topics discussed (Bengtsson 2010). Needs for clarification and cooperation routines were
identified (Bengtsson 2010, 2011c; Nordin 2013), as some of the meetings were perceived as unstructured
(Bengtsson 2013a). It was suggested that agendas were prepared to be used in these situations, since structure is
important when time is short. Leadership during collaboration meetings was also identified as important, and it
was suggested that it should be decided in advance who is going to lead the meeting (Bengtsson 2010).
There is also need for technology to back this up. Videoconference is highlighted as a good solution, but
regardless of technological solution the participants have to be prepared for the meeting. The solutions also need
to be tested beforehand and allow simple things like muting the microphone (Bengtsson 2010). When crossborder cooperation is needed, problems occurred where contact channels affected information sharing between
countries (Brobakken et al. 2010). Conference call is also used, but the evaluation does not mention how the
participants perceived this (Bengtsson 2012b). A need to increase and improve the use of RAKEL
communication was detected, primarily because it is not used in everyday work (Bengtsson 2012b). For
example, when consciously using RAKEL during the exercise, the participants had a noticeable change of
opinion about the system in a positive direction (Bengtsson 2012a).
Communication

Communication in locations where there are shadow zones can be a problem (Bengtsson 2010). Another
problem that occurred during the exercise in terms of communication was participants using other means of
contact than those agreed on. Private cellphones and calls from spare vehicles resulted in a chaotic situation at
SOS4 and at the command center of some of the participants (Bengtsson 2010).
It is important to understand what issues are important to communicate. A description of these issues could be
useful, since an actual accident involves added pressure for the operator (Bengtsson 2010). Some participants
perceived the communication of information as irregular and far apart (Bengtsson 2010).
For some, using RAKEL for communication was an entirely new experience, which explains their being
unaccustomed to using the system. Some argued that instead of using cellphones RAKEL should be used, to be

4

The Swedish national organization for emergency calls
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able to spread the information as far as possible (Bengtsson 2010). But since some still do not have access to the
system it leads to a need for routines for how to reach those without access to RAKEL (Bengtsson 2013a).
Information

Sometimes meetings during the planning stage were conducted in an informal setting, which resulted in
information loss as decisions from short conference calls were never communicated outside the small group
present, or interested parties outside the organization (Bengtsson 2010, 2011b). Much of the documentation
during the planning was sent by e-mail between participants (Bengtsson 2011b). Despite this, more
documentation from planning meetings was requested (Bengtsson 2012a), as was documentation from decisions
during the exercise (Bengtsson 2010, 2011c, 2012b, 2013a, a; a; Nordin 2013). Various systems are used for
documentation, but there is no discussion about in what way or if this results in any problems (Bengtsson
2012b). Routines for documentation were asked for during the exercises (Bengtsson 2012b, 2013a). For
example, there was no routine for whiteboard and scratch paper documentation, or how to document e-mails
(Bengtsson 2012b). One of the evaluators interfered mid-exercise and suggested that WIS could be used as
documentation channel (Bengtsson 2013b; a). One participant conducted all communication through a third
party to avoid documentation. This requires the ability to listen-in on calls in order to not lose valuable time for
analysis (Bengtsson 2010).
Clear documentation is perceived as important. Preferably a template is used to make it as clear as possible
(Bengtsson 2010). A structure for documentation in WIS is requested (Bengtsson 2011c). Participants that had
assigned documentation and information to one member of staff argued that this was a good way to organize the
work. The organization felt that their information work was successful (Bengtsson 2010). A conclusion drawn
by the participants, was that the communication between different documentation systems should be done
automatically (Bengtsson 2010).
WIS is both mentioned as a way to facilitate and support the collection and sharing of information (Bengtsson
2013c) as well as a part of the exercise goals (Bengtsson 2013a). Participants found that it is hard to use a system
that was only used during crisis or exercises. Systems need to be used in other situations than during an exercise
(Bengtsson 2012a) both for users to know how to use the software and to learn how to use it better (Bengtsson
2011c), it is clear instructions and routines are required (Bengtsson 2013a). Participants mention that they would
like to have both training and education on how to use WIS (Bengtsson 2011b, 2012c, 2013b; a; Nordin 2013)
and RAKEL (Bengtsson 2012c, 2013a). The absence of technology use is observed even though there are digital
devices in the room that could facilitate the work (Bengtsson 2013b). Some participants also lacked access to
update information on the platform used (Bengtsson 2010). According to the evaluation, there was a lack of
guidelines for which presentation tools to use, and decisions on where to present the information were made at
random (Bengtsson 2010).
The participants requested procedures and routines for how to create and distribute coordinated information
(Nordin 2013). The importance of choosing which channel to use for information sharing and gathering is noted
(Bengtsson 2010, 2011c). There were discussions about what information should be delivered, and if there is a
risk of information overload (Bengtsson 2010). A frequently used channel for gathering information was the
radio (Bengtsson 2010). When it came to sharing information, a lack of coordination and collaboration was
observed. Some of the participants did not have access to WIS (Bengtsson 2012a), and some chose not to use it
(Bengtsson 2010, 2012c), which made it unclear how many were reached by the information in the system. In
cases when participants had access to WIS, not all of the participants chose to share their journals and to make
their information available to other participants in the exercise. However, not all participants followed the
journals shared by other participants. (Bengtsson 2011c). There was limited use of the intranet to distribute
internal information, which was identified as a point of improvement (Bengtsson 2010). Ideas for what channels
to use for internal information was also a result of the exercise. Another point of improvement was guidelines for
what to communicate, how to structure it, and the amount of information delivered through social media and
websites (Bengtsson 2010). There are discussions about what channels to use to distribute information to the
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public, and how to adapt the information to different target groups but no discussion about the effect of different
channels (Bengtsson 2012a).
Some exercises confirm that actors use both WIS and personal technological systems to share and present
information (Bengtsson 2010, 2012b), but there is no mention of their skills in handling the systems (Bengtsson
2012b). One evaluator notes that a problem is that the different systems cannot communicate with each other
(Bengtsson 2012b). Some information sent between participants was not read because of compatibility issues
(Bengtsson 2012b). The need to regularly update the information presented was also highlighted (Bengtsson
2012b). Some participants in the exercises in 2011 emphasize the importance of being able to visualize
information which provides a clear picture of the situation (Bengtsson 2012b; a). There were participants with
technology well-suited for the visualization of the event, which could, in theory, be shared with other
participants, but because of security solutions and software issues it was impossible in practice (Bengtsson
2012b). Some participants lacked the physical localization suitable to visualize the event, which results in
problems viewing past, present and future information of the event. Others struggled with the structure and
procedure of what information to display, leading to a lot of static information (Bengtsson 2010). When
reporting about the situation at the scene, information was at times insufficient and unstructured, and not always
delivered on time, and sometimes not at all. This affects the support given to participants at the site of the
incident (Bengtsson 2010). There is a need for guidelines for these reports (Bengtsson 2011c).
Shared situation awareness (SSA)

Some participants used monitors to visualize the SSA. They also included pictures sent from the location to get
the clearest picture possible (Bengtsson 2010). However, not all participants considered this as something
positive, since the monitors could be a distraction once the briefing was done (Bengtsson 2010). There were also
cases where the SSA was shared orally (Bengtsson 2013b).
Some evaluations are clear about what technology is involved in the display of the SSA and reflect on the effect
of having an oral presentation of the picture only (Bengtsson 2013a). Routines and procedures for how to create
the SSA (Nordin 2013) are requested, as are routines for the creation and visualization of an SSA in a transparent
way, in addition to a clarification of the difference between situational awareness and documentation (Göransson
2014).
Participants requested better procedures and structure for the SSA, how to display the SSA and what it should
consist of. The SSA is sometimes perceived as more of a duty rather than something useful when handling the
situation, which leads to working with the SSA only when it is to be presented at meetings with other actors
(Nordin 2013). The participants do not see the importance of sharing, creating and having awareness of the
bigger picture. Instead they feel it is enough to have knowledge of the parts they need to solve the situation
within the area of their responsibility. There are indications that participants do not seek and verify information,
which leads to situation awareness relying on external information and no attempts made to verify the SSA
(Bengtsson 2012b).

Discussion
To be able to handle an agile situation like a crisis, most probably in a stressful environment, demands a vast set
of skills. Stress impairs memory retrieval and make people behave according to habit to a greater extent (Vogel
and Schwabe 2016), but the effect of stress can be alleviated if learning and retrieval context match (Schwabe
and Wolf 2009). This argues for the importance of exercises and training as a preparation for the unexpected. As
digital tools are frequently used in day-to-day work and various events showed that some choose to not use these
tools, finding out what skills are being trained during exercises could be useful. The aim of this review was to
understand what skills were practiced during the exercises, and if ICT was a part of the skills practiced, as well
as to illustrate experiences drawn.
The review finds that the most frequently practiced skills are cooperation, communication, information sharing,
and creating shared situation awareness. During the exercises, technology was not always a natural part of what
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was practiced. Instead technology was not used at all, or was taken for granted while other objectives were in
focus. The skills identified are all areas that involve technology in one way or another. Participants express a
need and wish to learn how to use technology more efficiently (Bengtsson 2011b, 2012b; Göransson 2014;
Nordin 2013), since technology is considered to be useful, but demands that the staff knows how to use it
(Bengtsson 2011c). Experiences from the exercises highlight the need to improve technological skills, regardless
of whether the goal of the exercise was explicitly technological or not. When pre-seminars were used to prepare
participants on how to use for example WIS, the outcome of the exercise tended to be positive. Both because it
seems to increase the participants’ level of satisfaction with the exercise, and because having the time to prepare
was considered necessary. In addition it was also an effective way of changing how the tool in question was
perceived. There is no plan as to what tool to use to display different types of information. This leads to users
having to make these decisions then and there. According to Vogel and Schwabe (2016) stress makes individuals
act according to habit to a greater extent. That is, when under pressure, people tend to choose a tool s/he is
familiar with without taking into consideration if there is another tool that could be more suitable.
In these exercises, participants have mentioned wanting a clearer structure for how to use WIS for
documentation, guides, routines and guidelines. Agarwal and Karahanna (2000) argue that a holistic approach
focusing on IT experiences is needed. In the exercises, participants from exercises, regardless of whether the
exercises have goals that are explicitly technological or not, have mentioned problems using the tools and
described the effect of using certain tools. This is similar to what Orlikowski argues, that separating technology
and people make us lose sight of the mutual constitution (Orlikowski 2007). Participants in the 4 exercises with
explicitly technological goals mentioned wanting clearer routines and procedures for how to use and present
information using the tools. During the exercises, practical issues of how to refine routines and develop skills
using the technical device were identified. Participants in all types of exercises requested more training and
practice using the technology involved in the handling of the crisis, indicating that there is a need for training to
facilitate the use of the technology in their job.
Creating a shared situation awareness (SSA) both within an organization and across multiple organizations
requires routines, procedures and structure, which was something all actors involved requested. When creating
SSA using technology, technological frames are set (Orlikowski and Gash 1994). A carefully designed crisis
exercise will enhance multiple skills including the digital skills needed to solve an assignment. Using technology
but not following up on the results of using said technology is in itself a risk. In the exercises, participants were
told to use a specific information system, however, not all of them did, and there were some who did not know
how to use it. The evaluations do not discuss the impact of this on the construction of the SSA and solving the
issue at hand. This shows the importance of considering the practice, including IT, not only during the
construction and implementation of exercises but also the during the evaluation phase of exercises, in order to
find issues in the use of IT. Evaluation of exercises where the use of certain technology is a goal captures
technical issues more clearly and illustrates areas of improvement, but also the effect of using, or not using,
technology.

Conclusion
Even though technology is a natural part of everyday life for many people, those participating in these crisis
exercises have been struggling with both demands based on the crisis scenario and a lack of routines as well as
lack of technological strategy and insufficient digital skills. Finding the time to develop the skills needed in a
crisis situation is difficult, which makes it important to make the most out of any exercise taking place. A crisis
exercise is a context that can be used as an opportunity to learn more than isolated abilities like communication
in a crisis context; it can be used to further develop digital skills which will benefit the organization. Experiences
from the exercises as well as previous research (see e.g. Asp et al. 2015; Borell and Eriksson 2008; Turoff 2002)
shows that how technology is used in a crisis depends on its use on a daily basis. One way to use technology
intended for the use in a crisis situation and enhance knowledge could be to use these technologies in the
planning phase and thereby creating an opportunity to use a tool rarely used.
The results of this paper should be of interest for scenario makers. When creating scenarios, including digital
skills in the exercise should be considered. It could be things such as making sure that people have access to the
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necessary systems and restricted rooms, or including, for example, finding the right position on a map using GPS
and/or coordinates in the exercise. Experience from these evaluations shows that pre-seminars preparing
participants by giving them training and practice using the technological systems used in the exercise have been
successful. Participants have also mentioned that there is an uncertainty about how to handle technological tools.
In the evaluation, participants requested routines, structure and training in technological skills. A problem that
seems to emerge when looking at the evaluations, is that requests and flaws found early on, and many years ago,
are still requests and flaws in exercises carried out in 2014. This leads to questions of how to transfer knowledge
from one exercise to another. There is a need for research aiming to understand how experience from both actual
crisis as well as earlier exercises can be used to develop future exercises, and how these experiences can serve as
a source of knowledge in the event of a crisis. The way exercises are evaluated is also an area for research in
order to find new and complementary ways to evaluate exercises. There seems to be a lack of research that aims
to understand the entanglements of technology and actors during a crisis situation. This is of essence if exercises
that aim to reflect the actual practice. Participants expressed uncertainty concerning how to handle technological
tools. It would be of interest to study to what extent involving technology experts in the exercises, for instance
participants from the IT department, would affect the degree of use and perceived confidence of handling
technology. There is also a need for research studying different approaches to exercises in order to understand
how preparation training and layout of the exercise affects the outcome and how exercises are perceived.

This work was supported by the Interreg Sweden-Norway program [20200037]
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