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Abstract
During the last years a couple of emergencies have affected the Swedish municipality
Ljungby and its inhabitants and forced the municipality to initiate emergency responses.
Some examples are a flooding that happened during the summer of 2004, the storm Gudrun
that occurred in January 2005 and the storm Per that occurred in January 2007. These
emergencies, as well as other incidents, are situations with a great potential for learning.
Constructive use of principles or rules gained during one experience (in this case an
emergency response) in another situation is sometimes referred to as ‘positive transfer’. There
are several methods available for evaluating responses to incidents and emergencies.
However, such methods do not always use the full potential for drawing lessons (i.e. positive
transfer) from the occurred emergency situations. For example, when trying to learn from
experiences organisations often tend to “prepare to fight the last war” instead of planning for
the future. The problem is that history is not known to repeat itself in perfect detail. The
objective of this paper is to propose an approach to improving learning from evaluations of
specific response experiences. This is done through adopting suitable theories from the field
of learning. In the literature one prominent principle to facilitate the transfer process is to
design the learning process so that the dimensions of variation become visible to the learners.
Successful transfer for strengthening future capability demands that critical dimensions of
possible variation specific for the domain of interest are considered. To demonstrate the
proposed approach to improving learning from experience we apply it on the municipality of
Ljungby’s responses to the consequences of the storm Gudrun and their managing of the
flooding in 2004.

Introduction
During recent years there has been an increased demand from the public that society should
prevent emergencies to occur or at least minimize their negative outcomes. The demand for a
more and more robust society also enhances the need for the society to learn from past
experience. Experience and evaluations of instances of emergency response are two of many
possible inputs to an emergency management planning process. Other important inputs are
risk analyses, exercises as well as experience from everyday work. Ideally the result from an
evaluation improves the organisations ability to handle future incidents. In addition,
experience of a real emergency situation commonly creates awareness and willingness to
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prepare for future emergencies (Tierney et al., 2001; Boin et al., 2005). The question is if the
full potential of an evaluation of an emergency is used. Sometimes there is a tendency to plan
for the current situation. For example Lagadec (2006, p. 489) mention that it is essential to
“…not prepare to fight the last war” but for future emergencies. In addition, other barriers
against learning from experience are described in the literature by e.g. Smith and Elliott
(2007).
During the last four years three larger emergencies have affected the municipality of Ljungby.
In 2004 parts of the municipality was flooded, in 2005 Ljungby was hit by the major storm
Gudrun and in 2007 the municipality was hit by yet a storm, this time called Per. Especially
the storms, with wind gusts of hurricane strength, left great damages. These emergency
situations have helped to develop the municipality’s emergency response capability. Still, as
the future is not equal to the past, it is unclear how much of this knowledge Ljungby can use
in future situations. Put more general, the question is how an organisation can be trained to
face future unknown incidents based on known cases.
The objective of this paper is to propose an approach to strengthening emergency response
capability through improving learning from the evaluation of specific response experiences. A
hypothetical approach based on learning theories has been tested on a study of Ljungby’s
emergency response work during and after the storm Gudrun and the flooding of 2004. The
preliminary findings indicate that the developed approach can improve experience-based
learning in organisations.

Method
From pedagogic theories of learning a first hypothetical approach of how to improve learning
from evaluations of emergency responses was created. To further examine and refine this
approach it was tested in a study of Ljungby’s emergency response to the storm Gudrun in
2005 and the flooding of 2004. The study is based on an analysis of interviews as well as
collected documents. The interviews were carried out with mainly municipal actors involved
during the incident. In total 8 interviews were made. The documents analysed were e.g. notes
and minutes from managerial meetings during the events and written preparedness plans. This
study can be seen as a first test of the approach, and resulted in an enhanced approach for
improved learning from evolutions of emergency situations.

Theory
Organisational learning
For maintaining a response capability in an organisation over time there is a need that not
only separate individuals but the entire organisation has the necessary knowledge. According
to Senge (2006, p. 129) “…Organizations learn only through individuals who learn.
Individual learning does not guarantee organizational learning. But without it no
organizational learning occurs”. Also Argyris and Schön (1996) point out that organisational
learning is when the individual members learn for the organisation. Argyris and Schön (1996)
also discuss two types of organisational learning: single-loop learning and double-loop
learning. Single-loop learning occurs when an organisation modifies its performance due to a
difference between expected and obtained outcome, without questioning and changing the
underlying program (e.g. changes in values, norms and objectives). If the underlying program
that led to the behaviour in the first place is questioned and the organisation modifies it,
double-loop learning has taken place.
Transfer
Constructive use of principles or rules that a person gained during one experience (in this case
an emergency response operation) in another situation is sometimes referred to as ‘positive
transfer’ (Reber, 1995). Transfer may be quite specific when two situations are similar
(positive or negative transfer), but also more general, e.g. ‘learning how to learn’. The

concept of transfer is also discussed within organisational theory. At an organisational level
the concept transfer involves transfer at an individual level but also transfer between different
individuals or organisations. Transfer at an organisational level can be defined as “…the
process through which one unit (e.g., group, department, or division) is affected by experience
of another” (Argote and Ingram, 2000, p. 151).
Scenario
A specific emergency situation can be described as a scenario, here seen as a description of a
series of occurred or future events arranged along a timeline. Scenarios describing past
emergencies “…answers the question: 'What happened?'” (Alexander, 2000, pp. 89-90). An
emergency scenario can further be seen as consisting of various parameters. The concept
parameter is here defined in very broad terms and every aspect with a potential for variation
in a scenario is seen as a parameter. For example duration of a scenario or the quantity of
recourses that is needed can be viewed as parameters. Alexander (2000, p. 90) further
mentions that when imagining the future the question to ask is “What if…?”.
Variation
One essential principle for facilitating the transfer process, established in the literature on
learning, is to design the learning process so that the dimensions of possible variation become
visible to the learners (Pang, 2003). Successful transfer for strengthening future capability
demands that critical dimensions of possible variation specific for the domain of interest are
considered (Runesson, 2006).
When studying an emergency scenario two different kinds of variation are possible; variation
of the parameter values and variation of the set of parameters that build up the scenario. The
first kind of variation is thus the variation of the values of the specific parameters that build
up the scenario. In practice, it is not possible to vary all possible parameter values. A central
challenge is how to know which parameters are critical in the particular scenario and thus
worth closer examination by simulated variation of their values. The variation of parameter
values can be compared to the concept of single-loop learning (Argyris and Schön, 1996).
When the value of a given parameter in a scenario is altered, that is analogous to when a
difference between expected and obtained outcome is detected and a change of behaviour is
made. The second kind of variation is the variation of the set of parameters. This kind of
variation may be discerned through e.g. discussing similarities as well as dissimilarities of
parameter sets between different scenarios. The variation of the set of parameters can be
compared to the concept of double-loop learning (Argyris and Schön, 1996), wherein the
system itself is altered due to an observed difference between expected and obtained outcome.
A central question is what the possible sets of parameters in future emergency scenarios are.

The proposed approach
The main goal of this paper is to propose an approach to strengthening emergency response
capability through improving learning from the evaluation of specific response experiences.
Description of the emergency scenario
The first step in the proposed approach is to construct a description of the emergency
scenario, i.e. create and document a description of the occurred emergency situation. The
description of the occurred scenario is needed for further discussions on the organisation’s
ability to handle future emergencies. By describing the series of events that build up the
scenario the most relevant parameters can be identified. From this description it is then
possible to answer the question “what if …? “ by varying the possible parameters as well as
the set of parameters that build up the scenario.
Variation of the values of the parameters

The second step is to vary the value of the parameters that build up the scenario. This may be
carried out through imagining variation of the included parameters (that are seen as relevant)
within the scenario description.
Variation of parameter values makes the parameters themselves as well as the possible
variation of their values visible. This can function as a foundation for positive transfer to
future emergency situations with similar sets of relevant parameters, which in turn may
strengthen the capability to handle future emergencies of the same kind as the one evaluated,
but with for example greater impact.
Variation of the set of parameters
The third step is the variation of the set of parameters. By comparing the current case with
other cases both occurred (e.g. earlier emergencies) and imagined (e.g. results of risk and
vulnerability analyses) different sets of parameters can be discussed. Both similarities and
differences are interesting.

Obviously it is not possible to decide the ultimate set of parameters to prepare for with
general validity. There is always a need for adaption to the situation. Yet it is often possible
for an organisation to observe patterns of similarities in the parameters after a couple of
evaluations. Even if two emergency scenarios differ when it comes to the physical
characteristics there are often similarities in the managing of the scenarios.
One kind of parameters suitable for imagined variation that is discussed in the literature is the
different needs or problems that arise during an emergency situation. Dynes (1994) discusses
two different types of needs or problems that requires to be responded to during an
emergency. One of those types of needs is quite general and often occurs during an
emergency. These are the response generated needs that result from the particular
organisational response to the emergency, e.g. communication and coordination. The other
type of need is the agent generated needs (Dynes et al., 1981), which are the needs and
problems that the emergency in itself creates, for example search, rescue, care of injured and
dead as well as protection against continuing threats. These needs tend to differ more between
emergencies than the response generated needs do.
Greater experience means more opportunities for positive transfer. Furthermore, with
increasing experience of thinking in terms of varying the set of parameters and their values, it
is probable that the organisation and its employees also develop the ability to more general
transfer, through the abstract ability to think of variation of parameters.
Transferring information and knowledge
A step that is often given inadequate attention is the transferring of information and
knowledge obtained during the managing and the evaluation of an emergency to the entire
organisation. Thus there is a need for creating organisational learning. This task is not an easy
one, and requires serious resources. Therefore it is essential for organisations to create a
planned structure or process for this task. In the end it is essential that the findings are carried
by the individuals as well as codified in suitable artefacts of the organisation.
In addition, to create a better transfer and organisational learning it is throughout all steps of
the approach recommendable to work in groups. One reason for this is that more people can
be potential messengers to the rest of the organisation.

Testing of the approach
The main goal of this paper is to propose an approach to strengthening emergency response
capability through improving learning from the evaluation of specific response experiences.
From theories of learning a hypothetical approach has been constructed. The constructed

approach will below be tested on the municipality of Ljungby’s managing of the storm
Gudrun and the flooding of 2004. In addition, some comparisons are made with risk and
vulnerability analyses that had been made before the emergencies.
Description of the emergency scenario
The test of the approach started from a construction of the emergency scenario of the storm
Gudrun. During that step critical parameters for the response to the storm Gudrun were
observed.
Variation of the values of the parameters
The study of the storm Gudrun resulted in a discussion of several critical parameters. One
major consequence of the storm was a difficulty to physically reach as well as getting in
contact with the affected people, who were trapped at home due to fallen trees. The storm
resulted in a breakdown of several infrastructures in the municipality such as roads and
telephones. The loss of communication utilities also made it difficult for the inhabitants to
reach the fire brigade, the medical service or the police in case of emergency. One obviously
interesting parameter to choose for imaginary variation is the level of infrastructure
disruptions due to fallen trees. A critical question to ask is “If the situation had been worse,
how would the affected persons have managed?”.
The loss of infrastructures also made the municipality’s efforts to support the inhabitants
more difficult. For example, the municipal employees had to drive around by car to get in
contact with each other and coordinate their response activities. A critical question to ask is: If
the situation would have been even worse, would the response organisation have been able to
coordinate its actions?
Through a discussion of these and other critical aspects or parameters, by asking ‘what ifquestions’ and thus varying the parameter values, an organisation and its employees may get
an improved capability to manage future emergencies. When analysing the variation of the
values of the parameters of the managing of the storm Gudrun several problems became
visible. These insights will probably be useful when preparing for the future.
Comparing the storm Gudrun with a risk and vulnerability analysis that had been done before
the event gives interesting results. After the storm households were out of electricity for
several weeks. In their risk and vulnerability analysis the municipality had identified the
possibility of blackout, but just with the duration of a few days. This shows a discrepancy
concerning the level of a highly critical parameter (duration of blackout) between what had
been imagined and what actually happened.
Variation of the set of parameters
The second step is to vary the set of parameters by for example comparing the emergency
scenario to other scenarios. In the interviews many of the informants compared the managing
of the storm Gudrun with the managing of the flood six months earlier. In hindsight several
actually regarded the flood as a “training camp”.
The response generated needs were very similar between the two events. For example, during
both situations the municipality used more or less the same organisation to coordinate the
municipal response. Furthermore, both situations required transfer of information within and
outside the municipal organisation. At the same time the situations varied much regarding
disaster agents. Before the flooding the municipality was forewarned, and knew that the water
was coming. The response was focused on managing the relatively slow changes of the water
level so that the water would not destroy sensitive buildings and critical infrastructures. This
was done with different forms of barriers. Also before the storm the municipality was
forewarned, but officials did not correctly understand the level of threat. The storm was a
situation with a rapid trajectory, and the response was focused on cleaning up the mess that
the storm created.

The emergencies affecting the municipality of Ljungby have all been quite similar and thus
the organisation has been able to work in similar ways. The really interesting question is what
will happen in the future. What if a very different situation will occur? What if Ljungby will
be hit by a terrorist attack? How would that influence the city? Who will need help? Will
there be any need for social support or just a need for technical help? Will people die or get
hurt? Obviously, this is a never ending discussion. The main idea is not to find all possible
future scenarios but to create a capability for this way of thinking. There is a need to always
expect the unexpected.
Transferring information and knowledge
Ljungby seems to have learned a lot between the flooding and the storm Gudrun. In
interviews several informants attributed success in managing Gudrun to lessons learned from
the earlier flooding. During the storm they also used an analysis group that discussed what to
do if things got worse. The thinking in that group resembled the way of thinking about
variation proposed here.

Discussion
This paper has focused on the construction of an approach to strengthening emergency
response capability through improving learning from the evaluation of specific response
experiences. As demonstrated by the application on the Ljungby cases, the new way of
thinking may result in more effective identifications of critical aspects of emergency scenarios
and emergency responses. Furthermore, it can contribute to both positive and general transfer.
We suggest that scenarios are seen as sets of parameters. We have described how imaginary
variation of sets of parameters and parameter values can be used in evaluation processes
around such scenarios. Similar views are discussed in the literature. For example Weick and
Sutcliffe (2001) discuss how to manage the unexpected. They describe certain attitudes within
an organisation, e.g. that the organisation is preoccupied with failures and reluctant to
simplify interpretations, that help the organisation to create mindfulness. A mindful
organisation continues to question and reconsider conceptualisations and models and thus
increases the reliability of their operations.
As shown by the duration of blackout example, it is highly recommendable to try to imagine
extreme values of critical parameters. The advantage of imagining ‘worst cases’ is also
discussed by Clarke (2005): “It is sometimes said that playing with hypothetical scenarios
and concentrating on consequences is unproductive. But if we can do those things in a
reasonably disciplined way, we can be smarter and more imaginative” (Clarke, 2005, p. 84).
There is still a need to further study how an organisation knows which the critical dimensions
are. It is also needed to further evaluate and refine the approach in other organisations and on
other forms of emergencies.
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