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ABSTRACT

Exercises are considered as vital to develop and sustain crisis management capabilities. An exercise may have a
role both as a provider of knowledge about the crisis management system, and its performance, and as a driver of
change through training of individuals, groups and organizations. However, the relationship between the design
and characteristics of a specific exercise, and the usability of its results in the development of the crisis
management system is not well-understood. The objective of this paper is to explore if a morphological field can
be used to investigate this relationship. Such a field was designed and evaluated. Even though this field was
relatively simple, it was concluded that it provides results that deepen the understanding of how different types of
exercises can contribute to the development of the crisis management system.
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INTRODUCTION

A crisis is a situation where substantial values are at stake, characterized by severe urgency and a high degree of
uncertainty (Boin, 2009; Sundelius, Stern and Bynander, 1997). Generally, crises are events that falls outside of
the affected organizations’ normal spectrum of challenges, something that distinguish crises from emergencies
(Borodzicz and van Haperen, 2002; Lagadec, 2009; Wybo, 2004).
Examples of crises include natural disasters such as the tsunami in south-east Asia in 2004 and the forest fires in
California and Greece in 2018, large-scale terrorism such as the ones in New York and Washington 2001 and in
Paris 2015, and man-made environmental catastrophes such as the gas leak in Bhopal 1984 and the catastrophic
nuclear accident in Chernobyl 1986. Crises, as opposed to emergencies, are rare and as a consequence there are
relatively few relevant experiences available from actual events. However, their character and their consequences,
as well as the strategies for handling them, are difficult to visualize in advance (Lagadec, 2009; OECD, 2015).
Crisis management generally involves a large number actors with different characteristics, roles and objectives
(Comfort, 2007; Doyle, Paton and Johnston, 2015; Eriksson et al, 2017). The crisis management structures needs
to be agile and adapt its configuration and response to fit a specific crisis (Boin, 2014; Comfort, 2007; Kim, 2014).
Furthermore, as threats and vulnerabilities continuously change, so must the crisis management structures.
Exercises are considered vital to develop and sustain appropriate crisis management capabilities (Beerens and
Tehler, 2016; Berlin and Carlström, 2015; Borrel and Eriksson, 2013; Kim, 2014, 851; MSB, 2016, OECD, 2015).
Exercises have two overarching roles from this perspective: (1) to provide actors with new knowledge and
competences or to validate existing knowledge, i.e. learning from exercises and (2) to be a driver of change through
the training of actors, i.e. learning in exercises.
Multi-agency, inter-organizational exercises involve two or more organizations, possibly with some actors
simulated, or one organization where the actions and reactions of all other organizations are simulated. These
exercises may have different types of formats, such as table-top, functional or full-scale. Furthermore, they may
also have different types of objectives, such as training, evaluating, or exploring. Training exercises aim at
increasing the ability of individuals or organizations through the implementation and training of plans, procedures
and methods, while evaluating exercises test current plans, procedures or methods or the ability to use them.
Explorative exercises aim at finding new ways of handling challenges, e.g. through testing of new methods.
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Multi-agency, inter-organizational exercises can be described using a number of different types of dimensions,
such as the exercise format, the participants’ level of experience, and the size and character of the exercised event.
These exercise are furthermore complex and expensive endeavours, and the number of actors participating, with
their different roles, their different types of organizations, and their different objectives represents a considerable
challenge. It is therefore crucial to ensure that the exercises are designed so that resulting observations and
conclusions are valid for the planned development process. However, the relationship between the design and
characteristics of an exercise, and the usability of its results in different types of development efforts is not well
studied. There is a need for developing ways to discuss this relationship in a structured way.
Morphological analysis can be used to investigate multidimensional problems with several possible solutions and
different stakeholders (Ritchey 2006). The objective of this paper is to explore if a morphological field can be used
to investigate the relationship between the characteristics a specific exercise and the usability of its results in
different types of development efforts.
BACKGROUND

The crisis management structures could be regarded as a continuously developing system, having a configuration
consisting of, for example components, goals, culture, rules, and procedures. This configuration is, using the
terminology of Argyris and Schön (1996), the crisis management system’s theory-in-use, i.e. a representation of
the knowledge guiding an organization’s activities and how these are performed.
If new knowledge leads to changes in the structure of the system’s configuration, this is a change in the theory-inuse, or what Argyris and Schön (1996) call double-loop learning. Knowledge that instead leads to efforts for the
incremental increase of the quality of existing parts of the configuration, is on the other hand called single-loop
learning. Not all changes in the configuration are, however, double-loop learning. To exchange a system
component with another one that does the same thing, albeit more efficiently, is single-loop learning, since the
basic configuration remains the same and no change in the structure of theory-in-use has occurred.
Morphological analysis can be used to structure, and tame, so called wicked problems (Ritchey, 2006, 2011).
Wicked problems are complex problems that involve several different stakeholders and perspectives, consist of
several different dimensions that are interdependent in entangled manners, and include political and social
complexities. Furthermore, these problems have no single correct answer, and what is seen as a good or acceptable
solution will remain in the eye of the beholder. Wicked problems are genuinely difficult to define and every wicked
problem is essentially unique. (Peters, 2017; Ritchey, 2011) Two examples of wicked problems are climate change
and prioritization of communications infrastructure.
Although morphological analysis was proposed and used by Fritz Zwicky already in the 1940s, the use of manual
calculations limited its usability. However, with the help of modern computers and software, also quite large
morphological fields can be analysed (Ritchey, 2006).
The core idea in morphological analysis is to identify the relevant dimensions of the problem, and then assign
mutually excluding and, in the context of the problem, exhaustive values to each dimension. The resulting
morphological field can be used to explore different combinations of values from the different dimensions. As an
illustrative example, a morphological field for choosing means of transportation when commuting to the city centre
from a suburb, taking into account the dimensions of budget, commuting time, and environmental footprint, is
presented in Figure 1.

Figure 1. A morphological field for the choice of transportation.

This morphological field contains 144 potential combinations of the values (rows) in the four dimensions
(columns). Some of these combinations are feasible, for instance, the one highlighted in Figure 1. Others are not,
for instance any combination of walking and less than 20 minutes of commuting time. In this simplified example
it each potential combination can easily be manually examined. However, since a typical morphological field may
consist of 10 000 potential combinations or more, manual analysis is not an option.
Instead software tools for morphological analysis are used to perform pairwise comparisons to decide which values
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that can co-exist. Then the software identifies all combinations of values that are possible. If the original research
question is well-defined and the morphological field is well-designed, the remaining number of combinations will
be manageable.
In the commuting example, an environmental footprint that is zero can only co-exist with the values of walking or
biking (Figure 1). Walking and biking are also the cheapest alternatives and can co-exist with all the values for the
dimension budget. Instead of manually analysing the 144 different combinations of values to identify which ones
are possible, the manual labour is reduced to do 73 pairwise comparisons, and then the software identifies the
possible solutions. This difference in effort grows with increased complexity. Just adding one more dimension,
with three values, would increase the number of combination that needs to be analysed to 432, but leave the number
of pairwise comparisons at 109.
METHOD

To explore if a morphological field can be used to investigate the relationship between the characteristics a specific
exercise and the usability of its results in different types of development efforts we used a tool for morphological
analysis called CASPER (Computer Aided Scenario and Evaluation Routine) developed at the Swedish Defence
Research Agency. The morphological field was developed in three phases: (1) setting a focus question, (2)
developing a draft morphological field, and (3) conducting pairwise comparisons of values. In the first phase, the
following focus question was chosen:
● What aspects of an exercise will affect how the results and lessons from the exercise can be used to change
the crisis management system?
In the second phase, the morphological field consisting of dimensions and their values was developed. Normally
this is done by using a group of subject area specialists, often practitioners (Ritchey, 2011). In this case, a draft
field was first developed by the author. This draft field was then discussed, revised and improved by a group of
six researchers and analysts with considerable experience from the areas of exercises and crisis management.
Designing a morphological field is often an iterative process (Ritchey, 2011). In this case, the field was further
revised and developed during the pairwise comparisons. These revisions included both structural changes such as
introduction of new values and removal of dimensions, and clarifications such as the inclusion of explanatory texts
in some dimensions and values. However, for the sake of clarity the process is here described as linear rather than
iterative.
The third phase was the pairwise comparisons, which were carried out using the same group of researchers and
analysts that designed the morphological field. Normally the pairwise comparisons, like the design of the field, are
carried out by a group of subject matter experts. However, as was the case with the design of the morphological
field, it was decided that for the purpose of this study that the researchers and analysts had sufficient experience
of planning, conducting and evaluating exercises.
The process of comparisons took about 10 hours of group work. Given that the group was quite homogenous, this
was slightly more than had been expected. However, it was considered important to let the process run its course
without forcing it, to ensure a reasonably stable result.
After developing the morphological field, it was tested in a series of analyses. In a first step the possible
combinations of dimensional values related to each value in the output dimension were investigated. As a second
and slightly more complex step, combinations of different values, representing features in common types of
exercises, were tested against the output values.
RESULTS

The results of the process was the dimensions and values that constituted the morphological field, the outcome of
the pairwise comparisons, and the conclusions from the evaluation of the field developed.
The Dimensions and Values in the Morphological Field

The morphological field consists of nine dimensions: (1) types of development efforts (in which to use the
results from the exercise), (2) exercise format, (3) exercise objectives, (4) exercise planning logic, (5) exercise
participants, (6) exercise focus (level), (7) exercise focus (content), (8) size and character of event and (9)
frequency of exercises.
Types of development efforts (in which to use the results from the exercise)
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The objective of the dimension types of development efforts (in which to use the results from the exercise) was to
describe the output dimension of the morphological field, i.e. what types of system development efforts that the
lessons and observations from the exercise should support. It was defined by four values: (1) develop exercise
methodology, (2) increase the capability in the current crisis management system, (3) develop the current crisis
management system and (4) transform the current crisis management system into something new, outside the
current paradigm.
In the discussion, it was noted that the first value, to develop exercise methodology, was compatible with all the
values in the other dimensions and consequently yielded no further information. Hence, in order to reduce the size
of the morphological field, this value could have been deleted, without decreasing the model’s analytical strength.
Nevertheless, this value was kept in the field as a record since as it was concluded that in a future, more refined
analysis it can have analytical significance.
The latter three values correspond to the different variants of single-loop and double-loop learning. To increase
the capability in the current crisis management system is related to single-loop learning where the ability to use
current methods, procedures or technologies is increased. To develop the current crisis management system is
also related to single-loop learning, when single components are exchanged but the basic structure remain. To
transform the current crisis management system is, on the other hand, related to double-loop learning, where
exercise leads to changes in the structure of the system’s configuration.
Exercise Format

The objective of the dimension exercise format was to describe the possible formats in inter-organizational
exercise. It was defined by four values: (1) table-top exercises (2) functional exercises (3) full-scale exercises with
one actor and the others simulated and (4) full-scale exercises with several actors.
The group defined the format table-top exercises to include a wide variety of discussion based exercises, from
seminars where a group of participants meet and use a scenario to discuss a common problem to an exercise where
all participants acts in their normal roles. Inter-organizational functional exercises were regarded as exercises
involving one function, for instance crisis communication to the public or logistics, from several different
organizations. Full-scale exercises were regarded as exercises where the actors participate also with operational
resources. However, it was noted that, depending on the exercise objectives, a full-scale multi-agency interorganizational exercise could consist of either several organizations or one organization and the others simulated.
This dimension could be further developed in future fields, for instance by using more detailed descriptions of
the exercise formats. However, for the purpose of studying whether a morphological field could be used to
describe the relationship between the type and character of an exercise and the usability of its results in the
development of the crisis management system, the group decided that the chosen level of detail was good
enough.
Exercise Objective

The objective of the dimension exercise objective was to describe the main purpose, implicit or explicit, of the
exercise. It was defined by four values: (1) Train/educate, (2) test/evaluate, (3) explore/develop and (4) to signal
capability internally or externally.
In the discussion it was noted that these values are not necessarily mutually excluding. For instance, there could
be considerable training effects in an exercise primarily designed to test a system or its capabilities. Furthermore,
many times two or more objectives need to co-exist, since there is a limited number of exercises. While the first
three values are common in the literature, the fourth is more rarely found. However, from the experience of the
group, this type of objective is present, explicitly or implicitly, in many exercises.
Exercise Planning Logic

The objective of the dimension exercise planning logic was to describe the underlying logic in the planning of the
exercise. It was defined by two values: (1) scenario driven and (2) capability driven.
In the discussion, it was noted that a scenario driven exercise is when the scenario constitutes the starting point
of the planning. Such exercises will focus on a specific chain of events. A capability driven exercise, on the other
hand, is when the scenario is just a tool and the main focus is instead on the specific capabilities to be used. The
basic difference between these two planning logics is the underlying principle. In the first case, you prepare the
system to be able to handle specific scenarios that for one reason or another are seen as specifically probable,
dangerous or interesting, and in the second case, you prepare the system’s individual capabilities for any type of
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crisis. The latter is sometimes called zombie apocalypse planning, alluding to the use of scenarios that, although
highly unlikely, represents considerable challenges for the capabilities in focus.
Exercise Participants

The objective of the dimension exercise participants was to describe the level of experience among the exercise
participants. It was defined by four values: (1) novice/beginner, (2) competent professional, (3) skilful/master
professional and (4) experts/academics.
In the discussions, it was noted that most exercises include a mix of participants possessing different skill levels,
from the novice to the master. However, the participants’ level of experience was seen to affect not only how
exercises can be designed and implemented, but also the validity of exercise results as well as their usability in
different types of development processes.
It was decided to use a simplified version of the classification introduced by Dreyfus and Dreyfus (Dreyfus and
Dreyfus, 1980; Tillberg and Tillberg, 2013) since it is based on a notion of the individual’s competence and
ability. The first value is novice/beginner. A novice is a professional who is completely new to the assigned task
and a beginner is a professional with some, but limited, experience that is only able to follow simple instructions.
The next value is competent professional, which is a professional who has gathered enough knowledge and
experiences to be able to act independently and who may learn new similar tasks with instructions. The third
value is skilful/master professional, which is able to act independently and, in the case of a master, almost
intuitively making decisions simultaneously with assessing the situation. Finally, the group found that in some
exercises experts/academics are used as participants to test and evaluate methods and plans from a scientific
standpoint, and it was decided to add this as a fourth category to the ones defined by Dreyfus and Dreyfus.
Although most exercises will have a mix of participant categories, for the purpose of this study it was deemed
enough to choose the dominating one. In future studies, a more detailed approach can be tested.
Exercise Focus (Level)

The objective of the dimension exercise focus (level) is to describe what decision-making level that the exercise
focuses on. It was defined by three values: (1) strategic, (2) tactical and (3) operational.
In the discussions this was the most complex dimension. Firstly, there are several different typologies for
describing these levels (gold, silver, bronze; strategic, tactical, operational, etc) and they are not unequivocally
described. Secondly, most inter-agency exercises involve multiple levels.
In the end, the above three values were used, as they are common among practitioners and to some extent are
intuitive also for non-practitioners. The discussions concluded that the strategic level is the level where decisions
are made regarding the overall objectives and prioritizations in the crisis, while the tactical level is the level where
decisions are made regarding the choice of operational methods and prioritizations. Finally, the operational level
was seen as the level where decisions are made to implement and lead the crisis management operation on the
ground. In addition, a value of multiple levels was added for the case where no single level can be seen to dominate
as this was found to be very common in multiagency inter-organizational exercises.
Exercise Focus (Content)

The objective of the dimension exercise focus (content) was to describe what types of abilities the exercise focuses
on. It was defined by three values: (1) skills, (2) methods, plans and procedures and (3) concepts and generic
capabilities.
This dimension generated a lot of discussions in the group, as the definitions of the values were all but
straightforward. A complicating fact was that the values should be applicable on activities at different levels and,
furthermore, be meaningful to different types of activities.
In the end, skills were seen as individual abilities, such as the ability to carry out a specific firefighting action or
the ability to make a strategic decision. Methods, plans, and procedures were regarded as organizational rules
and routines controlling the activities, for instance the existence and quality of procedures for handling a specific
firefighting situation, or the existence and quality of a strategic plan for the handling of a flooding. Finally, the
value concepts and generic capabilities was considered to represent the overall conceptual level that is
definitions of the overarching priorities and choices, including the need for generic capabilities such as the
capability to coordinate and the capability to communicate.
Size and Character of Event
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The objective of the dimension the size and character of crisis event was to distinguish between exercises focusing
on events that lie within the normal spectrum of events handled by the participating organizations (emergencies)
and events that fall outside of this spectrum (crisis). This was the least complicated dimension, and generated little
discussion.
Frequency of Exercises

The objective of the dimension frequency of exercises was to describe the recurring nature of an exercise. It was
defined by four values: (1) single exercise, (2) repeated exercises for one group, (3) repeated exercises for different
groups and (4) an exercise series of increasing complexity.
In the discussions, it was noted that many multi-agency inter-organizational exercises are indeed single exercises,
that is, exercises that are neither repeated nor included in a series of exercises. This is also one of the major
challenges. Firstly, the results from single exercises are subject to considerable uncertainties and has a low degree
of validity. Secondly, there is often a tendency to try to include a large number of different objectives and elements
in single exercises, with the risk of obscuring the main objectives. Single exercises can be used to test the system
or to signal capacity.
The group identified three different variants of multiple exercises. The first one is an exercise that use the same
exercise concept for a returning group of participants. This could be an exercise that regularly trains a specific
ability, or collaboration or that is used to measure the development of a specific group’s abilities. The second
one is an exercise that use the same exercise concept for different groups. This could be an exercise that trains a
number of groups in a specific ability, or collaboration, or that is used to measure the value of a specific method
or specific procedures. Finally, the third type of multiple exercises is an exercise series with an increasing level
of complexity. To be meaningful, it must generally be one and the same group that participate all through the
exercise series. Such a series could be used to develop the overall ability of the system.
Resulting Morphological Field

The resulting morphological field is shown in Figure 2. It theoretically has 49 152 unique combinations of values.
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Figure 2. The resulting morphological field.
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Pairwise Comparisons

Overall, the field required that 424 individual comparisons were carried out. Some of these were relatively trivial.
For instance, an exercise where most of the participants are novices or beginners co-exist poorly with the exercise
objective of signalling capability.
Other comparisons were more complicated and the group had to revisit pairs several times to ensure consistency
with other comparisons as their understanding of the morphological field increased. In some cases, the meaning
of a dimension and its values was in the beginning blurred, and it took considerable time to reach a stable
interpretation. One example of this was the field Exercise Focus (content), where defining terms like methods,
plans and procedures and concepts and generic capabilities required many iterations. The results of the pairwise
comparisons are shown in Figure 3.

Figure 3. The results of the pairwise comparisons. X means that the values cannot co-exist.
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Evaluation of the Field

The developed morphological field generated the expected results when focusing on the output dimension, i.e. the
values in the dimension types of development efforts (in which to use the results from the exercise). The value
develop the exercise methodology was compatible with all the values in all the other dimensions, supporting the
quite self-evident conclusion that whatever the type of exercise, it is possible to learn about how to design and
implement exercises.
The next value in the output dimension, increasing capability in the current crisis management system, that is
improving the quality of the system’s components, is also compatible with most values of the other dimensions.
This is no surprise, since most activities in any well-constructed exercise should have the potential to increase the
capability of the current system in one way or another, for example training personnel and improving procedures.
However, it is noticeable that this value is incompatible with explorative exercises. This may seem puzzling, but
it is because of the inherent character of these exercises to explore beyond the current system paradigm. If a
development need, for instance the need of extended training of personnel, is indicated by an explorative exercise,
in most cases this needs be confirmed and validated through new exercises or through continued analysis to ensure
its relevance also in the current system.
The third value, develop the crisis management system within the limitations of the current paradigm, that is
developing different aspects in the system configuration without changing the configuration itself, is not
compatible with exercises with the exercise objective to train/educate. Training/educating indicate that personnel
are not fully skilled and thus any results regarding current system configuration’s performance risk being flawed
by the personnel’s inadequate skill level. Similarly, this value is not compatible with exercises that focus on skills
or participants that are novices/beginners. Furthermore, the model indicates that this type of development is only
compatible with either several exercises using different groups or a series of exercises with successively increased
complexity. A single exercise, or series of exercises with the same participants and without increasing complexity,
will not yield the necessary knowledge to support the development of the system within the limitations of the
current system. One exercise is not enough, and several exercises with the same participants will result in the
participants learning to handle issues in the system, making these issues invisible and thus decreasing the value of
the information that the exercise yields.
The final value in the output dimension, transforming the crisis management system to something new outside the
current paradigm, that is changing the structure of the system’s configuration, is incompatible with a number of
different values in the other dimensions. For instance, it is incompatible with a capability driven exercise, mainly
because a capability driven exercise presupposes the usage of a specific number of capabilities, leaving little room
for exploring. Furthermore, the model indicates that this value is only compatible with an exercise focus (level)
that involves the strategic decision-making level. This is because it is difficult to imagine that an exercise focusing
on the tactical or operational would yield information implying that the whole paradigm must change.
When turning to specific combinations of exercise characteristics, to investigate compatible outputs, the field
offers some interesting results. An exercise that has as its primary objective to develop/explore, cannot be
combined with a planning logic that is capability driven, basically for the same reasons that capability driven
exercises were incompatible with transformation in the dimension types of development efforts. Furthermore, if
the value explore/develop is combined with transformation, the field indicates that this is only possible if a number
of conditions are fulfilled. These are (1) that the exercise must be scenario driven, (2) that it should focus on the
level strategic decision-making and (3) that it should focus on the content concepts and capabilities. Perhaps most
noticeable, this combination of values is only compatible with the format table-top. This is a consequence of the
fact that the exercise objective explore/develop cannot co-exist with any type of full-scale exercise, while the usage
of results to transform the crisis management system excludes the format functional exercises. This does not,
however, exclude that a functional exercise may have an explore/develop objective, for instance with the aim to
generate results to develop the crisis management system.
A common combination of exercise characteristics, and perhaps the most expensive one, is the capability driven,
full-scale exercise with the objective to test/evaluate the crisis management system and with a multiple-level focus.
This type of exercise usually involves a crisis rather than an emergency and normally they are single events,
although in some cases they may be part of a series of exercises (Figure 4).
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Figur 4 The representation of a capability driven, full-scale exercise.

For this combination of values, the field indicates that the exercise’s output is only useful for the development of
exercise methodology and for the increase of capability in the current crisis management system. The reasons for
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this are twofold. Single exercises cannot co-exist with neither the development within the current system, nor
transformation of the crisis management system. Secondly, exercises with a capability driven planning logic cannot
co-exist with transformation. In the Swedish context, the above characteristics are typical for the so-called SAMÖexercises, which are large scale, multi-agency inter-organizational exercises involving almost all sectors of the
society. To use this type of expensive and complex exercise to try to find new ways of doing things is according
to the model less productive unless the exercise is repeated or part of a series of exercises with gradually increased
complexity.
DISCUSSION

Organizations within the crisis management domain invest extensive resources in exercises. Furthermore,
multiagency inter-organizational exercises are expensive but also one of few opportunities, apart from real crisis,
for sectors, organizations, and individuals to meet and interact with each other on crisis management issues.
Although the ability of exercises to bring actors together in itself represent an important objective, other important
objectives are to train, test, explore, and to produce knowledge for the development of the crisis management
system.
Given the rarity of real crises, exercises are one of few sources of knowledge about crisis and crisis management.
If the purpose is to provide knowledge for the development of the crisis management system, exercises need to be
designed to fit this purpose.
The objective of this article was to explore if a morphological field can be used to investigate the relationship
between the characteristics of a specific exercise and the usability of its results in different types of development
efforts. The objective was not to determine the optimal morphological field for this cause. Still, we believe that
most of the dimensions in the field presented in this article would be included by most groups, such as the
dimensions format, participants and objectives. The validity of the field is also implied by the evaluation,
generating both expected results for certain combinations of exercise characteristics and results that were
somewhat more surprising but still could be explained from the underlying pairwise relationships in the field.
However, the morphological field presented in this article is not the only possible one to describe the relationship
between the exercise design and the development of the crisis management system. Other groups may choose other
dimensions or values. As an illustration of the non-absolute character of the morphological field, the group of
experts at a late stage realized that an additional dimension could have been included: type of evaluation. Type of
evaluation would affect what types of results that are yielded and how these results can be used. Examples of
values for this dimension are evaluation of goals, evaluation of processes and evaluation of effects.
The next step in the research should be to involve a group of highly experienced practitioners to further validate
the field, as well as to refine and expand it. The resulting field could be used as a tool for choosing and designing
exercises that generate results with a high applicability for specific development efforts within the crisis
management system.
CONCLUSIONS

This paper demonstrates that a morphological field can be used to investigate and understand the relationship
between the exercise design and the usability of the exercise results in different types of development efforts.
Even a quite simple morphological field offers results that deepen our understanding of this relationship. Further
developed, we believe that a morphological field can be a powerful tool in designing exercises to fit the purpose
of generating relevant knowledge for the development of the crisis management system.
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