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Summary

This thesis investigates unpredictability in contemporary disaster and emergency management. The thesis trac-
es the shift from risk thinking towards the resilience approach that has recently characterized the field. It asks
how resilience manifests itself in practice and discusses how to incorporate this approach into preparedness
planning to improve the ability of socio-technological systems to cope with unexpected disruptions. Those work-
ing in the field understand resilience as a broad umbrella term linked to risk thinking and concerned with flexible
systems that are able to absorb and adapt to disruption. However, at the same time, some in the field protest that
the concept lacks a clear and commonly shared definition. We investigate this by employing a conceptual histori-
cal approach to unpack the contents of central concepts, such as risk, predictability and uncertainty. We then
analyze resilience and complexity discourses in an attempt to conjoin the two concepts. This broad discussion
leads into a case study of resilience thinking in contemporary disaster and emergency management: prepared-
ness planning for long-term disruptions of the @resund Bridge between Denmark and Sweden. Through observa-
tional studies and policy analysis of the proceedings and results of the Work Group for @resund Preparedness,
the thesis argues that “possibilistic” risk assessment is a relevant and necessary addition to probabilistic risk
assessment. In addition, it argues that examples of previous disruptions of infrastructures provide valuable les-
sons for preparedness planners. To further investigate the potential adaptive capacities of the infrastructure
system, a small qualitative study was designed and carried out. Its main findings indicate that citizens perceive
themselves as, to a large degree, able to absorb and adjust to even major disruptions, and that authorities and
infrastructure operators may rely on their ability and willingness to partake in problem-solving as long as they
are provided with adequate information. The study also shows that citizens intend to cooperate with each other
and coordinate with their employers before counting on assistance from authorities and infrastructure opera-
tors. From the broad conceptual analysis and the narrower case study, the thesis concludes that the shift from
risk to resilience in contemporary disaster and emergency management is closely related to the acceptance of
some degree of uncertainty and the unpredictability of complex societal systems.

Resumé

Denne afhandling diskuterer uforudsigelighed i moderne beredskabstaenkning gennem en undersggelse af den
overgang fra risiko- til resiliensfokus, som gennem det seneste arti har kendetegnet feltet. Der spgrges til, hvor-
dan resiliens kommer til udtryk i praksis, og hvordan denne tilgang kan integreres i forebyggende planleegning
med henblik pa at styrke socio-teknologiske systemers evne til at handtere uforudsete forstyrrelser. Resiliens
forstas som en bred samlebetegnelse, som er koblet til risikoteenkning, og som omhandler fleksible systemer, der
er i stand til absorbere og tilpasse sig, men samtidig ses begrebet som omdiskuteret og uden en klar og generelt
accepteret betydning. For at undersgge dette neermere anvendes en begrebshistorisk tilgang, som udfolder be-
greberne risiko, forudsigelighed og usikkerhed, hvorefter resiliens og kompleksitet analyseres diskursivt i et forsgg
pa at forene de to begreber. Denne brede diskussion fgrer ind i en undersggelse af en konkret manifestation af
resilienstaenkning inden for moderne katastrofehandtering og beredskab: beredskabsplanlaegning vedrgrende
langtidsafbrydelser af @resundsbron mellem Danmark og Sverige. P4 baggrund af observationsstudier og en
dokumentanalyse af processen bag en rapport om langtidsafbrydelser fra Arbejdsgruppen for @resundsberd-
skab viser afthandlingen, at "possibilistic” risikovurdering er en relevant og ngdvendig tilfgjelse til risikovurde-
ring baseret pa sandsynlighed, samt at eksempler pa tidligere afbrydelser rummer nyttig viden for beredskabs-
planlaegning. For at undersgge mulige adaptive kapaciteter i infrastruktursystemet anvendes en begraenset kvali-
tativ analyse. Resultaterne heraf viser, at borgere i et vist omfang opfatter sig selv som varende i stand til og
villige til at deltage i problemlgsning, forudsat at de modtager ngdvendige informationer. Undersggelsen viser
ogs3, at rejsende agter at samarbejde med hinanden og koordinere med deres arbejdsgivere i hgjere grad end at
forvente hjeelp fra myndigheder og infrastrukturejere. Konklusionen pa baggrund af den brede begrebshistori-
ske analyse og den mere fokuserede case-undersggelse er, at overgangen fra risiko- til resiliensfokus i moderne
beredskabstaenkning er teet forbundet med accept af en vis usikkerhed og uforudsigelighed i komplekse sam-
fundssystemer.
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Foreword

This thesis is the product of a highly multidisciplinary process. In 2012, I was fortunate
enough to be one of the founders of the Copenhagen Center for Disaster Research (COPE).
Since then I have benefitted tremendously from working closely with scholars from many dif-
ferent disciplines. The distinctive feature of the “Copenhagen version” of multidisciplinary
disaster research is the notion that disasters are multidisciplinary phenomena requiring a
360-degree perspective to comprehend (see Dahlberg et al. 2015d). With my background in
history, I suddenly found myself immersed in discussions of disaster research with anthro-
pologists, health experts, economists, sociologists, political scientists, and even an occasional
theologian. This context allowed for and inspired challenging and innovative approaches.
These approaches often resulted in surprising insights and constant broadening of horizons.

Disasters are also trans-boundary phenomena. Grasping them requires a global outlook.
Even though my efforts have focused on the Danish context, my work with scholars and prac-
titioners from Sweden, Norway, Finland, Iceland, Greece, Italy, and many other countries has
benefitted me greatly. I wish to thank my supervisors, especially Professor Kathleen Tierney.
She invited me to stay for a month at the Natural Hazards Center in Boulder, Colorado. I also
wish to thank Professor Anna Nagurney, who asked me to guest lecture at the Isenberg School
of Management at UMass Amherst. I also thank Associate Professor Kristian Cedervall Lauta,
Associate Professor Olivier Rubin, and all my colleagues at COPE and the Danish Emergency
Management Agency (DEMA) for enlightening discussions. Trine Juul Reder read several
drafts of this thesis and provided very useful feedback. I will return that favor in due time.

From the outset of the thesis process, | have emphasized interacting with the practitioners
who have to deal with disasters on a daily basis. | am very grateful to the Danish Emergency
Management Agency (DEMA) for partially funding my scholarship and for allowing me to
work closely with some of the best minds in emergency management in our country. They
generously shared their experience, ideas, and worst fears with me.

Over the last three years, | have spent many hours in the company of highly skilled and
dedicated men and women. They face uncertainty, complexity, and unpredictability all the
time and must constantly navigate uncharted territory. [ hope that whatever small contribu-
tion I provide will be useful to some of them in the future.

Rasmus Dahlberg
Odense, April 2017
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Introduction

Until recently, Denmark did not have a strong tradition of research-based practice in disaster
and emergency management. That changed, however, with the establishment of the Copenha-
gen Center for Disaster Research (COPE) in 2012 at the University of Copenhagen. The found-
ing launched a highly multidisciplinary initiative aimed at bringing together the expertise of
scholars and experts in the field. The research presented in this thesis represents the outcome
of a joint venture between the Danish Emergency Management Agency (DEMA) and COPE to
investigate the challenges that complexity poses to contemporary emergency management.!

The original project description for this thesis stated that “perceptions of risk and at-
tempts at prediction are closely interlinked, especially in emergency and disaster planning
and response.” The research project aimed from the outset at the following: mapping current
perceptions of risk and attempted prediction within emergency planning and management;
challenging these perceptions and predictions through a discussion based on complexity the-
ory, and, finally, developing a set of tools for disseminating a novel mindset among emergency
planners and managers. The project was divided into three phases: Phase One delineated the
current paradigm and formulated a new “complex paradigm” through a desk study. Phase
Two aimed at investigating complexity in disaster and emergency management case studies,
while Phase Three sought to develop tools for organizing this new complex paradigm. The
overall goal was to strengthen emergency and disaster managers’ abilities to analyze, manage,
and act in complex, unpredictable settings.

The beginning of the project process (2013) coincided with the arrival of a novel concept
in the Danish disaster research environment: resilience. The fact that the word “resilience” is
only mentioned once in the original project description testifies to this. Similarly, resilience as
a managerial approach for practitioners only reached Danish disaster and emergency man-

agement around the starting point of the thesis project in late 2013. This meant that the au-

1 The formulation of the project drew upon the author’s experience from lecturing on and writing about disaster
history and emergency management from the point of view of complexity theory (Dahlberg 2004, Dahlberg
2008a, Dahlberg 2008b, Dahlberg 2012a, and Dahlberg 2012b). The project drew as well on the author’s exper-
tise from working as a lecturer and consultant for large corporations, such as Maersk Oil and Gas and Statoil, in
the areas of safety culture, process safety, and human factors. A common trait in the author’s work on the topic
from the beginning has been the concept of risk. How do larger organizational and societal frameworks define,
interpret, manage, and integrate risk? Several presentations and publications during the project period have also
explored this from various angles. See, for example, Dahlberg 2013, Dahlberg 2014, Dahlberg 2015c, Dahlberg et
al. 2016, and Eydal et al. 2016).
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thor had the opportunity to help introduce this novel term to a national audience of practi-
tioners2. Scholars as well as practitioners quickly picked up the concept as a convenient um-
brella term to inform and inspire a renewed dialogue on preparedness, prevention, response
and recovery in a Danish as well as an international context. We may thus speak of a “turn
towards resilience” in Denmark, just as a number of other countries, including the United
Kingdom, the United States and Sweden, have switched to a “resilience approach” to disaster
risk reduction and emergency preparedness in recent years (see, for example, Cabinet Office
2011, National Research Council 2012, Lindberg & Sundelius 2012).

In other words, what the project description termed a “new complex paradigm” actually
surfaced and matured into a turn from risk towards resilience in Danish disaster and emer-
gency management thinking. To a certain degree, the project thus became more an explora-
tion of this turn than a developmental process as the new paradigm unfolded in written and
oral discourse. Other nations could see the turn as movement away from previous concepts,
such as “vulnerability” or “sustainability”. However, in the Danish context, it seems more ap-
propriate to focus on the concept of “risk” as the departure point. Risk here is broadly a con-
cept concerned with the likelihood of loss (Bernstein 1996). The title of the thesis reflects this
interpretation: From Risk to Resilience, while the subtitle: Challenging Predictability in Con-
temporary Disaster and Emergency Management derives directly from the title of the original

project description.

Structure of the thesis

The thesis is divided into two main parts: an introduction and a collection of papers. The in-
troduction describes the background and motivation for the project, delineates the research
question and objectives, and presents the overall methodological considerations behind the
work, while the state of the field contextualizes the turn towards resilience. A presentation of
the papers then follows, including summaries of the main findings and discussions of contri-
butions and limitations. These lead into a conclusion and epilogue. The second part of the the-
sis consists of four papers in the form of working papers, journal articles and contributions to
anthologies. Paper I provides background information, definitions, and discussions of core
historical concepts, while Paper Il addresses the old and new paradigms mentioned in Phase

One. Papers III and IV investigate manifestations of complexity and resilience (Phase Two).

Z The author was asked to give a presentation with the title "From Risk to Resilience” at a preparedness planning
workshop organized by DEMA in Copenhagen in February 2014. This was probably the first formal definition of
resilience in a disaster and emergency management context in Denmark.
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They use the case of the @resund Bridge, which connects the Copenhagen area with Sweden.
Participation in various projects at DEMA, the Copenhagen Fire Brigade and the Danish Na-

tional Police during the process completed Phase Three.3

Research questions and objectives

This thesis discusses the shift from risk to resilience thinking in contemporary disaster and
emergency management thinking. The main research question is How does the concept of resil-
ience manifest itself in contemporary disaster and emergency management thinking? It does so
in a three-tiered process. The first specific objective is to discuss the concepts of risk and re-
silience through a literature review. It investigates how notions of risk, uncertainty, and pre-
dictability have been interpreted historically. The second specific objective is to analyze un-
derstandings and applications of a resilience approach in contemporary disaster and emer-
gency management through a case study. The third specific objective is to discuss the implica-
tions of this shift towards resilience and suggests novel approaches to disaster and emergen-

cy management based on insights emerging from the case studies.

Delineation of central concepts

Two very common definitions of risk state are that it is the product of probability and conse-
quence or the product of hazard and vulnerability. That is, you can calculate the likelihood of
something happening and multiply it with some measure of the potential impact in order to
describe risk in quantitative terms, or you can view risk as the outcome of a hazard intersect-
ing with a vulnerable system. The latter is central to the understanding of risk in disaster re-
search and is often expressed in qualitative terms (Blaikie et al 2004). On the other hand, risk
thinkers have challenged the former for decades. However, many people working with as-
sessing and managing risk in practice still subscribe to some variant of this simple interpreta-
tion, which presupposes that the likelihood and consequence of an event can actually be
measured quantitatively (see, for example, Aven 2010, 2014).

There is a certain relationship between the concepts of risk, crisis, catastrophe, disaster,
and prediction. Risk can be understood broadly as concerned with predictions of loss, while,
to some extent, disaster and catastrophe and disaster represent the consequence of failures in
forecasting and prediction. While “crisis” denotes a time of great uncertainty, difficulty and

impending danger, it implies that future development may be for either better or worse. Im-

3 The materials produced for these purposes are not included in the thesis as they are all in Danish (see, for ex-
ample, Dahlberg & Sgrensen 2015).
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perfect and/or unknown information characterize such a situation, i.e., uncertainty. This term
has many different meanings depending on the context and discipline, but to a disaster man-
ager, it describes the ambiguity and lack of information that often accompany emergencies.
Uncertainty is philosophically related to the concept of risk and forms a core part of the ISO
31000 standard for risk management, which states that risk is the “effect of uncertainty on
objects” (ISO 2009).

“Katastrofe” is the word for both “disaster” and “catastrophe” in Danish, which does not
have an equivalent to disaster, as is the case in English, French, Spanish and Italian. With its
etymological roots in the Ancient Greek “katastrophe” for “overturning” or “sudden end”, the
term catastrophe acquired its broad modern meaning in the middle of the 18th century when
it merged with “disaster”. This word originates from the Italian “dis astro” (“ill-starred”),
meaning a calamity due a planet’s unfavourable position (Harper 2016). Catastrophe is also
used in medicine (for an unexplained death) and insurance (as “catastrophic loss”, e.g., bank-
ruptcy or loss of life). People in disaster and emergency management often use the terms ca-
tastrophe and disaster synonymously. However, some scholars have argued that these terms
are different—the latter being a qualitative leap over the former (Quarantelli 2011).

Like catastrophe, in everyday use, most people understand “disaster” as a generic term
covering all kinds of dramatic events resulting in mass fatalities and/or great structural and
economic losses. For example, UNISDR defines disaster as a “serious disruption of the func-
tioning of a community or a society involving widespread human, material, economic or envi-
ronmental losses and impacts, which exceeds the ability of the affected community or society
to cope using its own resources” (UNISDR n.d.). An emergency is here understood as a serious,
unexpected situation requiring immediate action. While no formal definition exists, an emer-
gency is typically distinguished from a disaster by its urgency and from crisis by the situa-
tion’s having already taken a path towards negative outcome. On the other hand, in a crisis
situation there is still hope for a positive or at least a neutral outcome. In practical terms
emergencies are also often distinguished from disasters on the basis of capacity: emergencies
can be handled with the resources available in a given area, while a disaster or catastrophe
requires assistance from outside the area and/or prioritization of resources.*

One interpretation of these concepts stands out as a fundamental inspiration for the ap-

proach in this thesis: a 16t century understanding of catastrophe as the “reversal of what is

» o« » o« » o«

4 These sections are based on the entries for “Catastrophe”, “Crisis”, “Disaster”, “Emergency” and “Uncertainty”
in the Oxford Dictionary of Disaster Management (Dahlberg & Rubin 2016).
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expected” (Harper 2016). This notion coincides with the beginning of the natural scientific
revolution. It indicates an expectation about the future, based on scientific prediction. The
predictive power of a model was the gold standard for scientific value in the Newtonian world
because it enabled man to understand, predict, and control the world. Then, if something hap-
pened other than what was expected, it was a catastrophe.

It follows from this line of thought that risk thinking presupposes some ability to predict,
and vice-versa that prediction is closely related to the concepts of uncertainty and probability.
However, the increased interconnectedness of everything in our modern societies apparently
makes it increasingly difficult to precisely predict the effects of causes, and the growing inter-
dependencies between systems that previously had little or no effect on each other create
synergies that may result in unforeseen cascading effects (KPMG 2011). For example, in 2003
the malfunctioning of a single transformer station resulted in a power grid failure on the US
East Coast. It affected an estimated 50 million people and lasted as long as four days in some
areas (U.S.-Canada Power System Outage Task Force 2004). Complexity therefore plays an

important role in contemporary disaster and emergency management.

Scope and limitations

As DEMA partially funded this project, it naturally follows that the project has a Danish/North
European focus. While the theoretical discussions are more general, the case study relates
directly to the reality of Danish actors and authorities, and the examples provided and the
insights discussed in this project are not relevant for or valid in all geographical settings.
Denmark has, however, strong ties to its neighboring Scandinavian countries, as well as other
member states of the European Union and the United States. Denmark formally shares with
these countries valuable knowledge about disaster and emergency management and infor-
mally, through networks, joint exercises, and real-life operations. Much of what follows should
therefore be of at least some interest and relevance to researchers and academics in these

countries.

Positioning the study in the philosophy of science

The overall research design of this thesis stems from the author’s background in the humani-
ties. In order to understand the current interpretations of concepts like risk and resilience, we
must approach them from a historical point of view, trace their roots, and visit some of the
pivotal moments and important actors who contributed over time to the current contents of

the concepts. Such an approach is inspired by Begriffsgeschichte (Conceptual History), as de-



Rasmus Dahlberg
From Risk to Resilience
PhD Thesis

veloped by Reinhardt Koselleck. It aims at understanding fundamental concepts not by defin-
ing them objectively, but rather by acknowledging them as dynamic and ever-changing
through discursive negotiations on how to define their contents (Richter 2001, Dahlberg
2015a: 31). This literature-based conceptual historical approach is fundamentally discursive
and hermeneutic since it focuses mainly on interpreting and explaining how people and or-
ganizations have talked or written about concepts. A more social-scientific handling of the
case study supplements this approach. In moving from the humanities into the social sciences,
the thesis increasingly applies observational methods, employing description, measurement,
and analysis.

The four included papers approach risk and resilience from different angles. They never-
theless include diverse theoretical points of departure. This is a strength rather than a weak-
ness: the complementarity of the theoretical points mirrors both the complex realities of
emergency management and the multidisciplinary approach of disaster studies in general and
the “Copenhagen School” in particular (Dahlberg et al. 2015c). However, as argued in Dahl-
berg et al. (2015d), a common pitfall of multidisciplinary research is that the disciplines re-
main separate due to differences in language and incompatible foundations in the theory of
science. The specific configuration of approaches in this thesis seeks to avoid this pitfall by
constructing a convergent-divergent double funnel pattern. First, this thesis historically traces
broad concepts, such as risk, uncertainty, probability, resilience and complexity, and narrows
them down. They are then applied to a specific case and used as prisms through which the
empirical data is analyzed, yet again broadening the understanding of the central concepts.

The rationale for mixing historical and sociological theory is simple: disaster and emergen-
cy management cannot limit itself to a single discipline or narrow approaches due to the com-
plexity of its object. Based on the author’s experience from DEMA’s Center for Preparedness
Planning and Crisis Management, including many different disciplines and approaches when
preparing for and managing disasters and emergencies is of key importance. In this case, his-
tory provides experience and insights from previous incidents. They might not be similar to
future adverse events. They nevertheless represent valuable knowledge as sociological en-
quiry allows us to understand how individuals and groups make sense of the systems they
interact with. The study also draws upon economic theory as well as general risk theory.

The provocative contribution to the philosophy of statistics and economics made by Nas-

sim Nicholas Taleb with The Black Swan (Taleb 2008) functions as an overarching theoretical
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framework. It has been very inspirational to the author from the beginning of the project®.
Taleb, building on the problem of induction in philosophy, uses the Black Swan as a metaphor
for the impact of the highly unlikely: rare events of large magnitude. They defy traditional sta-
tistical models and are therefore extremely hard to predict as they hide in the “fat tails” of
statistical distributions (Taleb 2008). Some events simply happen too rarely or without any
precedence at all to provide any basis for prediction, making them in practice “unknown un-
knowns” or even “unknowable unknowns”, especially with regard to intentional man-made
disasters such as acts of terrorism.

Much criticism has been leveled at Taleb and his Black Swan concept in the last decade. His
harshest opponent is Bayesian statistician Dennis Lindley. In his review of The Black Swan
Lindley asked how “a reputable publishing house” could accept such material (Lindley 2008).6
But is the Black Swan just a “Red Herring”? Taleb’s ideas originate with investment banking
and financial systems and should be taken first and foremost as a source of inspiration (and
provocation). However, in the author’s opinion he does make a relevant contribution that
merits reflection in other fields, such as disaster and emergency management. Societal sys-
tems based on classical interpretations of risk are—to use Taleb’s term—fragile, because their
perceived predictability may be seductive. He suggests the concept of “anti-fragility” as an
antidote (Taleb 2012). As argued in Paper II, anti-fragility is somewhat similar to the modern

interpretation of resilience, linking the Black Swan to the concept of resilience.

Methodology

It is useful to view the first two papers as outcomes of the conceptual historical approach. Pa-
per I provides an overview of the literature on some important aspects of the history of risk. It
traces the origins of uncertainty, probability, and predictability and discusses how the inter-
pretations of these concepts have developed. This discussion focuses on seminal works and
pivotal moments in the historiography. The review builds on secondary sources, because the
aim of the paper is to provide a broad overview of the historical developments in the field ra-
ther than a detailed discussion of specific contributions. English-language sources are some-
what overrepresented in the review although, to some extent, the inclusion of Russian litera-
ture (in English) redresses this imbalance. The reviewed works of lan Hacking, however, also

include the French literature in great detail.

5 The first person to recommend the book to the author was actually the then Head of Division at DEMA’s Center
for Preparedness Planning and Crisis Management (in 2010), lately a co-supervisor of this thesis.

6 For more balanced discussions of the Black Swan concept in risk theory, see Hubbard (2009) and Aven (2014).

10
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Paper II builds on the recent genealogies of resilience published by Martin-Breen & Ander-
ies (2011), Walker & Cooper (2011), Alexander (2013) and others. The paper also adds to
their contributions by linking the concept analytically to complexity and relating it to the
Cynefin Framework for Sense-making. The latter is a management tool that has proven highly
applicable and very useful when discussing the implications of complexity with practitioners
in disaster and emergency management. Another important aspect of Paper Il is the discus-
sion of resilience and Taleb’s “anti-fragility”. In other words, Paper II presents itself as a litera-
ture review in part and in part as a literary critique of Taleb’s writings. Note that the paper
was published in a special issue on catastrophes in a journal specialized in cultural studies,
not a classic disaster research journal. This explains the paper’s very broad conceptual ap-
proach rather than a more focused discussion aimed at an expert audience.

For the case study, the thesis employed a mixed-method approach. It included policy analy-
sis and observational studies (Paper III) as well as semi-structured interviews (Paper VI). The
author was an observer in the Work Group of @resund Preparedness and had access to the
process leading to the publication of a report on preparedness planning for long-term disrup-
tions of the bridge between Denmark and Sweden. In addition to observations during meet-
ings and discussions with the work group members and analyses of reports, interviews and
other sources used for the report, a limited number of short semi-structured qualitative inter-
views with commuters and travelers was carried out on the train between Copenhagen and
Malmo in order to explore the potential adaptive capacities of the system.

Together these methodological approaches complement each other and contribute to novel
understandings of the topic under investigation. The conceptual historical discussions and
ideographic historical analyses support the more social scientific approaches to the case study
by contextualizing contemporary thinking and practice. The specific papers describe the spe-

cific methodologies applied in detail.

11
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State of the field: from Risk to Resilience

Many approaches to and definitions and interpretations of resilience exist (see, for example,
Bhamra et al. 2011, Walker & Cooper 2011, Alexander 2015, Weichselgartner & Kelman
2015). Understandably, some academics, decision-makers, and practitioners have recently
turned away from this contested concept, which some claim to be “just another” buzzword
with hollow meaning and only temporary relevance (Davoudi 2012, Hussain 2013, Barrios
2016). The present thesis, however, embraces and challenges the concept, acknowledging that
resilience appears to resonate remarkably well with the understandings and needs of practi-
tioners in emergency and disaster management. At the same time, it lacks clear meaning and
consensus on its application. This section delineates the author’s theoretical and practical
points of departure, outlines some contemporary challenges to emergency management from
a resilience approach, and positions this study in the literature, current research, and practice
trends. The following is, however, not meant as a review of the literature on risk and resili-
ence. For this, see Papers I and 1.

Three interpretations of resilience reached the author in 2014, shortly after the introduc-
tion of the concept in an emergency management context in Denmark: “In a certain sense,
then, resilience is the obverse of risk”, states sociologist Kathleen Tierney in The Social Roots
of Risk (Tierney 2014: 7). Political scientist David Chandler put it differently: “Resilience is the
discursive field in which we negotiate the governance of complexity” (Chandler 2014: 13).
And Lauren Alexander Augustine, Director of the Program on Risk, Resilience, and Extreme
Events at the US National Academies, proclaimed in a lecture in Copenhagen: “... we need to
build resilience to the uncertainties that lie ahead”, linking resilience to uncertainty (Augus-
tine 2014). In different ways these three interpretations inspired and guided the work leading
to the present thesis. They therefore merit a special introduction and contextualization.

Tierney’s main argument is that risks are always socially constructed; i.e., vulnerabilities
arise not from hazards, such as flooding, earthquakes or volcanic eruptions, but rather human
exposure to such hazards produced by gender inequality, bad land-use planning, low social
capital, etc. (Tierney 2014: 4-5). This is in line with the “vulnerability tradition” in disaster
research, first and foremost characterized by US sociologists standing on the shoulders of one
of the “founding fathers” of disaster research, Samuel Henry Prince (Scanlon 1988). Tierney’s
social approach to disasters also reflects the European/UK tradition of understanding disas-

ters as intersections of hazard and vulnerability, pioneered in the 1960s by Allen Barton and,
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perhaps most famously, visualized by a group of authors in their book At Risk as the Pressure
and Release model (Blaikie et al. 2004, 1st ed. 1994). To Tierney, social networks, economic
equality, and political transparency are important aspects of building resilience to counter
risk.

What caught the author’s attention when reading David Chandler’s 2014-book on resili-
ence was his use of the concept as a governance/managerial approach to complex socio-
economic systems. This resonated well with a tradition in safety science that can be traced
back to organizational sociologist Charles Perrow’s seminal book from the mid-1980s on
Normal Accidents (Perrow 1999, 1st ed. 1984). There he argued that unavoidable “normal ac-
cidents” characterize complex systems. Instead, the system must be able to absorb unex-
pected perturbations and employ barriers to avoid cascading effects. This line of thinking un-
derlies much of the work in safety science in recent decades, and “resilience engineering” re-
flects this thinking (Hollnagel et al. 2006). This field also became a useful source of inspiration
for this thesis (see Paper II), while the basic linking of resilience to complexity resonated well
with the original problem statement in the project description.

Last, Lauren Alexander Augustine represented a very practical approach to resilience and
became a great source of professional as well as personal inspiration. In her interpretation,
resilience is not an elusive theoretical concept coined by academics sitting at desks, but rather
a very practical approach to societal security and disaster and emergency management. Build-
ing strong social networks in local communities, empowering citizens to take responsibility
for their own safety in co-operation with the authorities, and creating flexible organizations
able to learn, adjust, and adapt is not necessarily an academic quest but rather a practical
problem. Being an embedded doctoral student with the Danish Emergency Management
Agency (and having promised to come up with concrete recommendations during the project

period), this practical approach to resilience seemed a reasonable guiding principle.

The map and the territory

The Danish disaster and emergency management system is well organized and based on a
number of sound principles, routines, and organizational values that guide practices in ordi-
nary as well as extraordinary times (for an introduction to the Danish system, see Eydal et al.
2016: 65-84). Modern emergency management, however, faces a number of challenges that
require novel approaches. One challenge is external to emergency management: the ever-
increasing complexity of society due to the interconnectedness of things, the massive amounts

of available data about everything, and the unpredictability of socio-technological systems
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(Alexander 2016: 1). Another challenge is internal: an apparently firmly rooted belief that risk
is measureable and can thus be calculated to form the basis for societal risk management
(Aven 2010, 2014). This raises the question of risk modeling - of the difference between the
map and the territory.

In 2002 the Danish parliament passed legislation regarding the municipal fire/rescue ser-
vices. It stated that the local preparedness level should in the future be dimensioned, based on
specific risk analyses instead of general national-level principles (Beredskabsstyrelsen 2004:
5). This required Danish municipalities to carry out risk analyses consisting of (i) a scenario
analysis and (ii) a capacity analysis, so that all local risks would be mapped and cross-checked
with available resources to reveal vulnerabilities in the preparedness system. The Danish
Emergency Management Agency (DEMA) issued a handbook to guide municipalities in their
work with risk-based dimensioning, and among the models and tools offered in this handbook
was the “risk matrix”: a simple diagram with “consequences” on the X-axis and “frequency” on
the Y-axis, designed to “provide an overview of different risks” (ibid. 28).

There is no doubt that risk-based dimensioning of the Danish municipal fire/rescue ser-
vices was a big leap forward, compared to the traditional approach. That approach basically
stated that, for every 10,000 inhabitants, a municipality had to employ so many fire engines,
ladders, water tenders, etc. Now it became possible (and necessary) to adjust the local level of
preparedness according to specific circumstances, such as high-risk industry, tall buildings,
high population density, etc. But while this calculative approach signified a more advanced
and “modern” way of managing risks, it also created new vulnerabilities. Inherent in models
such as the risk matrix is a certain way of thinking about the world—an underlying interpre-
tation of society as understandable and therefore manageable. It implies that it is in theory
possible to map all risks and plan accordingly. While accepting that all identified risks may not
be managed properly, the potential fallacy of the approach is attributed to the political pro-
cess that determines the level of service, not the analytical process itself (ibid. 25).

The major weakness of such an approach to societal risk management is that it may create
a false sense of security among decision makers. This is not a critique of the method itself, but
rather of the overall interpretation of risk as something that can be mapped and calculated
precisely. The methodology suggested by DEMA in the 2004 guidelines for risk-based dimen-
sioning is sound and practical, advising municipalities to include a broad variety of stakehold-
ers in brainstorming and workshops, while at the same time acknowledging the limitations

involved. The problem is, rather, that these reservations are sometimes lost in translation
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when the results of the process are presented in the final report to the strategic and political
level. Thus, the map becomes the territory, but without all the inherent uncertainties and the

imperfect knowledge that is part of reality.

Managing uncertainty
“The classic response to uncertainty is to recognize the limitations of the existing system and
to broaden the scope of actors, agents, and knowledge that can be marshaled for action, as
needed”, writes Louise K. Comfort (2005: 347), while Michael Power argues that risk should
be understood as organized uncertainty: “Uncertainty is (...) transformed into risk when it
becomes an object of management, regardless of the extent of information about probability”
(Power 2007: 6). He even goes so far as to state: “Organizing and managing are fundamentally
about individual and collective human efforts to process uncertainty,” and that there “is a long
normative, theoretical, and explanatory history in the fields of economics and organizational
sociology in which risk management and organization are almost the same thing; managing
and uncertainty are two sides of the same coin” (ibid.: 8,11). Jens O. Zinn also understands
risk as a “specific form of managing uncertainty - it is about the way uncertainties are (ra-
tionally) managed, and the theories vary regarding the degree of rationality, from a calcula-
tive practice to any form of purposeful management of uncertainty” (Zinn 2008b: 173).
Following Luhmann, we can also say that uncertainty is closely interlinked with decision-
making, and uncertainty is therefore of great importance to emergency managers, as they typ-
ically are unable to postpone decisions (a preferred strategy for government officials and poli-
ticians when facing uncertainty) due to imminent threats to life, health or property (Handmer
2008: 232). Historically, we can also agree with Power that disaster and emergency manage-
ment have been related to interpretations of risk, uncertainty and decision-making. The early
modern shipowner who began sharing risk with other shipowners “took responsibility for the
success or failure of his project (...) and this self-attribution of consequences of decisions is a
key feature of modernity” (Zinn 2008b: 81). First came the concept of insurance in the Re-
naissance, then the first European fire brigades in the 1600s as a consequence of urbanization.
However, disaster and emergency management on a larger scale did not evolve until the mid-
dle of the 18t century. The Great Earthquake of Lisbon in 1755 was the pivotal moment. This
catastrophe claimed more than 20,000 lives in one of Europe’s most flourishing capitals. It
fueled scientific approaches to the concept of disaster in particular as well as the process of

secularization in general (Dynes 2000, Lindell 2013).
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Modern emergency management has its roots in civil defense organizations. These organi-
zations date back to the first aerial bombardments in the United Kingdom from zeppelins dur-
ing the First World War. In the interwar period, many European countries created civil de-
fense organizations, especially after German military aircraft bombed Guernica in 1937 dur-
ing the Spanish Civil War. Civil defense organizations were tasked with constructing and op-
erating shelters, distributing equipment, like gas masks, fire fighting, and search and rescue
equipage during the Second World War. In the following decades these organizations focused
on preparing for the protection of populations in case of nuclear war. After the end of the Cold
War, many countries reorganized civil defense organizations into governmental emergency
management agencies and state-approved volunteer organizations. They had much broader
briefs than before that included disaster preparedness, assistance in large-scale emergencies,
and, most recently, additional homeland security tasks.”

Uncertainty thus always accompanied the development of modern emergency manage-
ment. Societal uncertainty can manifest itself in positive as well as negative ways—as oppor-
tunities for creation, innovation and entrepreneurship, but also as the risk of possible loss (of
life, health or property). This resonates well with Emanuel Derman’s good advice: “The best
you can do with unquantifiable uncertainty is to be aware of it and aware of your inability to
quantify it, and then to act accordingly” (Derman 2011: 154).

Emergency management deals with “residual risk”. This is the risk remaining after dealing
with all manageable risks (Handmer 2008: 231-234). This is the kind of risk that is known or
at least knowable, but very difficult or impossible to predict precisely—the “known un-
knowns”. Then there are “unknown unknowns” that do not exist before they happen. This
means that people can only respond to them, depending on their level of preparedness. The
“unknown unknowns” especially require emergency managers and management organiza-

tions to be more adaptive and flexible (Aven 2014: 12).

Adaptation and flexibility

Traditionally, the fields of emergency and disaster management have not focused on adapta-
tion and flexibility. Agencies owe their preoccupation with plans and procedures to the civil
defense paradigm coming out of the Second World War that matured during the nuclear scare
of the Cold War. A militaristic command-and-control mindset characterized this paradigm
(Helsloot and Ruitenberg 2004, Hamilton & Toh 2010, Boersma et al. 2014). Such organiza-

tions do not thrive on chance. On the contrary, incident command systems, hierarchical or-

7 This section builds on the entry for “Civil Defense” in Dahlberg & Rubin 2016.
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ganizations, and plans and procedures are tools meant to counter uncertainty, ambiguity and
individuals’ attempts to improvise, adapt, and overcome when faced with the unexpected.

Today, a self-image of top-down management still often characterizes the heirs of civil de-
fense organizations even if “the ‘command and control’ model was always more aspirational
than descriptive.” (Power 2007: 36). With its origins in the military system, command-and-
control ensures direction and execution as fast as possible during a crisis. In a national emer-
gency, the commands are typically released by a government authority and then passed down
to lower state levels or other external organizations for implementation. Denmark manages
this through the national crisis management system (see Eydal et al. 2016: 70-77).

Infrastructure protection exemplifies how disaster and emergency management reveals its
roots in command-and-control mindset. Preparedness planning concerning infrastructure has
traditionally focused intently on physical protection of built structures (Brown 2006). Since
the 1990s, however, infrastructure has increasingly been understood to comprise technical as
well as organizational, social, and economic components (TOSE) (Semaan & Mark 2011: 2,
Kozine et al. 2015). Around 2000, anthropologists became interested in the human aspects of
infrastructure. They focused on the social arrangements that affected people adopt in times of
disruption (Star 1999). Much research focused on role improvisation and emergent behavior
in the response phase of crises following the 9/11 terrorist attacks in the United States (Webb
2004, Rodriguez et al. 2006, Kendra & Wachtendorf 2016). Since then, increasing interde-
pendency in TOSE systems, and especially the use of digital systems (e.g., computer networks),
has challenged traditional thinking within the field of Critical Infrastructure Protection (CIP),
just as recent work on emergence in crisis and emergency management has focused on the
role of Information and Communication Technologies (ICTs), like digital social media (Bo-
ersma et al. 2014).

“Through the approach known generally as ‘command and control’ emergency manage-
ment organizations have attempted to manage uncertainty by controlling and containing it,”
writes Australian EM expert John Handmer (2008: 237). Such a “respond-to” strategy is well-
suited for small-scale incidents, but “the model becomes less appropriate due to the need for
flexibility and adaptability in decision-making and of securing full cooperation from numer-
ous groups” as scale and complexity increases (ibid. 237-239). Plans and procedures, so im-
portant to the command-and-control paradigm, work well for routine incidents, but may hin-

der the flexibility of emergency management organizations when dealing with highly uncer-
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tain situations. In the beginning of the 21st century, risk and emergency management has, in

practical terms, become uncertainty management.

Towards resilience
Studying emergent behavior during disasters is a prerequisite for integrating adaptation or
flexibility into preparedness planning, which are important elements in a resilience approach
(Rodin 2014). Such interest can be traced back to Samuel Henry Prince, who wrote his disser-
tation about the social behavior of the affected inhabitants of Halifax, Canada, in the aftermath
of the explosion in the harbor in December 1917 (Prince 1920). The literature suggests that
more research has been done on the role of “ordinary people” or “zero responders” in the re-
sponse phase than on prevention, preparedness and recovery. The reason is that during the
acute phase immediately following an accident or major disruption, the interfaces between
professional responders and volunteers, bystanders, and other groups are most visible
(Scanlon et al. 2014, Helsloot and Ruitenberg 2004, Drabek and McEntire 2003).

Preparedness planning from a resilience perspective suggests a change in mindset from the
military-inspired command-and-control approach to coordination-and-cooperation. This per-
spective acknowledges the resources and competencies residing in citizens, companies, and
civil society as a whole. In this perspective, authorities engage in partnerships with other ac-
tors, showing the way and providing the tools, rather than viewing citizens as lemmings
that—if not instructed—will either behave irrationally or even obstruct the efforts of profes-
sionals to mitigate the effects of adverse events. Resilience with regard to response addresses
the flexibility and adaptive capacity of emergency management organizations to deal with the
unexpected. An example is the Danish police’s quick reaction patrol concept, introduced after
the Breivik terrorist incident in Norway in 2011. The concept designates specific teams of
specially armed and trained officers who—in emergencies—will be immediately detached
from daily duties to respond. This is a simple, yet effective, very flexible and adaptive, concept.
The Copenhagen Fire Department’s recent introduction of fast-response flexible units to some
extent, mirrors this concept. The fire department’s units are small vehicles with light fire-
fighting equipment manned by only two fire fighters. Between call-outs, they can perform
other duties.

The numerous and diverse definitions of and approaches to resilience, discussed in Paper
I1, all add up to a mindset or paradigm accepting the unpredictable behavior of complex socio-
technological systems. In addition, they apply new operational and managerial tools and doc-

trines exactly embracing this complexity and unpredictability rather than trying to control it.
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In this way, the three sources quoted at the beginning of this section framed the meaning of
resilience well. They are not mutually exclusive, but rather interpret resilience from three
different approaches. They thus provide us with complementary views that together form a
broad framework for further investigating the concept.

A premise of this thesis is that the concept of resilience applies meaningfully to contempo-
rary disaster and emergency management, providing a conceptual approach to the manage-
ment of uncertainty. The findings of Paper IV feed especially into this discussion, which is cur-
rently high on the agenda in Denmark.8 Although the size and the quality of the sample limits
the power of the qualitative study of adaptive capacities perceived by travelers on the @re-
sund Bridge, it provides a key insight presented in this thesis: The fundamental notion that
preparedness planning should be seen (and communicated) as a collaborative effort shared
among agencies, operators and users rather than as solely an obligation for the authorities.

The following section introduces each of the four papers, with special emphasis on their
contributions to the investigation of the shift from risk to resilience as well as their limita-

tions.

8 For example, on 2 February 2017, DEMA published its new strategy for national preparedness. It strongly em-
phasizes the role of citizens, volunteers, and civil social organizations and institutions (DEMA 2017).
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Papers’ contributions and reflections

The guiding principle for the papers included in this thesis is understanding the foundations
and conceptual content of resilience as a mindset for disaster and emergency managers. The-
se actors concern themselves with managing social risks by governing complexity and prepar-
ing for uncertainties lying ahead. This thesis naturally consists of papers that are written,
submitted, and even accepted or published during the project period. This is beneficial to the
learning process, but may challenge the overall coherence of the final product. The following

sections reflect on the contributions and limitations of each paper.

Paper I: “The Roots of Risk”

This paper explores the history of some important components of the concept of risk: uncer-
tainty, probability and predictability from a very broad perspective. It contributes to the the-
sis by tracing the origin of these concepts to obtain an understanding of the foundations of
modern risk thinking. The paper argues that these foundations date back to the Age of En-
lightenment and the transfer of insights and methods from natural science to the social sci-
ences in the 1800s. Risk is broadly understood as the product of likelihood and impact, and
the conceptual history focuses on the measurement of the former. Inspired by the notion of a
“predictability horizon”, the paper argues that life in the “Risk Society” requires us to
acknowledge the limits of prediction. This argument is in line with current understandings of
a resilience approach to disaster and emergency management and societal security. Thus, the
paper links the history of uncertainty, probability, and predictability to the contemporary dis-
cussion.

While one can argue that risk, especially in disaster studies, is often defined as the intersec-
tion of hazard and vulnerability, this paper approaches the topic from a historical point of
view. The paper acknowledges that likelihood through the centuries has played a more influ-
ential role in the theoretical development of the concept than vulnerability. A limitation of the
paper, however, is the very broad and general nature of the discussion that aims at approach-
ing the concepts from a variety of disciplines. At the same time, it risks unjustified compari-
sons, simplifications, and omissions. In retrospect, the paper could have benefitted from a

narrower focus and a more structured argument, including the concept of vulnerability.

Paper II: “Complexity and Resilience”

This paper continues along the same line of thought as Paper I, exploring the history and con-
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tents of “complexity” and “resilience”. It links the two into a common framework. Paper Il em-
phasizes their relationship with regard to designing and managing socio-technological and
socio-economic systems with the ability to recover from sudden impact. Methodologically, the
paper approaches the two concepts from a pragmatic discourse theory perspective, connect-
ing them to the history of risk presented in the previous paper. It also introduces other as-
pects, like economic theory (especially Hayek’s). Resilience is seen as a property of complex
adaptive systems that are not as predictable as complicated, mechanistic systems. The paper
emphasizes ecology’s contribution to the development of the concept, which is interpreted as
synonymous with Taleb’s concept of “anti-fragility”. The paper introduces the Cynefin
Framework for Sense-Making as a useful model for disaster and emergency managers.

This paper was written at an early stage in the project process. In retrospect, it has a num-
ber of limitations even though it was peer-reviewed and published in an academic journal.
The discussion of the shift from a descriptive to a normative interpretation of resilience indi-
cates incomplete knowledge of the multidisciplinary historiography. Furthermore, establish-
ing 1973 as a paradigmatic pivotal moment in the development of the concept reveals insuffi-
cient familiarity with the progress in anthropology and psychology in the preceding decades.
Looking back, the paper also lacks a clear and concise definition of central theoretical con-
cepts within the field of ecology, such as homeostasis. In addition, it probably overstates the
importance of Holling and the relevance of Taleb.

This attempt to conjoin the two contested concepts of resilience and complexity was per-
haps too ambitious for a newcomer to the field and should have been subjected to more thor-
ough discussion with fellow scholars in the field before submitting it to a journal in a disci-
pline not typically concerned with resilience thinking. Still, the paper contributes valuable
unpacking of central concepts and lays out the foundations for the theoretical framework in

the case study.

Paper lll: “Bridging the Gap”

This paper delineates the concept of infrastructure, describes the proceedings of the Work
Group for @resund Preparedness 2014-2016, and discusses the findings presented in the final
report to the Danish and Swedish transport authorities while drawing upon experiences from
two recent comparable cases of infrastructure disruption. The methods employed include a
literature review, participatory observational studies during the proceedings of the Work
Group for @resund Preparedness, and a policy analysis of the report resulting from the work.

The main contribution of the paper is its application of some of the insights from Papers I and
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II to a case study in contemporary disaster and emergency management. The paper exempli-
fies how a traditional quantitative approach to risk thinking (for example, the very low esti-
mated probabilities for long-term disruptions of the @resund Bridge) can be accompanied in
practice by a different approach that dispenses with the interpretation of risk as the product
of likelihood and impact and instead focuses solely on a “possibilistic” approach.

In retrospect, the author would consider exchanging the introduction of Larkin’s definition
of infrastructure with a theoretical framework based on the theory of cascading disasters
(Pescaroli & Alexander 2016). Unfortunately, at the time of writing, the author was not famil-
iar with this particular approach. Nor did colleagues or discussants at the 2016 Dynamics of

Disaster conference recommend it. Nor did the editors of the published proceedings.?

Paper IV: “Do you have a Plan B?

Developing further the findings from Paper III, this paper specifically explores adaptive capac-
ities in preparedness planning, using the @resund Bridge as a case. First, the paper establishes
a theoretical framework framing adaptive capacity in a more general resilience discourse with
regard to infrastructure protection and preparedness planning. Then, the paper discusses the
findings from a small qualitative study of travellers’ perception of their own adaptive capaci-
ties and presents some recommendations on how authorities and infrastructure owners and
operators can integrate this into preparedness planning. In addition, the paper provides ex-
amples of a resilience approach to contemporary disaster and emergency management with
special regard to infrastructure. The main contribution of the paper is the notion that many
travelers perceive themselves as competent actors willing and able to take responsibility for
solving problems in case of a long-term disruption. Thus, the case study provides useful
knowledge of how users think they might behave should the highly unlikely happen one day.
This allows the integration of otherwise unknown adaptive capacities into preparedness
planning.

Limitations of this paper are the relatively small sample size of the survey and the fact that
the interviews were all carried out on the same day. This necessitates acknowledging that the
sample was a convenience sample with limited representative value. The paper could have
more heavily emphasized that the study aimed more at addressing the question of how to ap-
proach the role of citizens and their adaptive capacities in preparedness planning than at

providing an answer to this question.

9 It is also worth noting that the anecdotal reference to Donald Rumsfeld on page 53 lacks a reference to a more
scientific discussion of the concept of “unknown unknowns”. For this, see for example Aven (2014: 12).
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Conclusion

Reflecting on the research question presented in the introduction, we can say that this thesis
shows that the concept of resilience first and foremost manifests itself in contemporary disas-
ter and emergency management as a reluctance to rely on a classic interpretation of risk as a
quantifiable and analyzable entity. Rather, an interpretation of risk more in line with the I1SO
31000-definition (“The effect of uncertainty on objects”) is applicable in this new mindset. A
resilience approach involves a shift from command-and-control thinking to coordination-and-
cooperation. The latter requires authorities and operators to acknowledge and accept some
degree of uncertainty and unpredictability due to the complexity of most contemporary socio-
economic systems. While the former aimed at reinstalling control through structures and hi-
erarchies, the latter seeks to utilize the inherent adaptive capacities of complex systems by
integrating them into preparedness planning and response plans—for example, by embracing
citizens’ willingness and ability to help themselves and each other rather than treating them
as passive bystanders.

Paper I showed how the concept of risk originated with early insurance thinking, and came
to dominate the Western industrialized world. In fact, sociologists at the end of the 20t centu-
ry coined the term “Risk Society” to describe it: a form of late-modern society preoccupied
with risk and the distribution and management of it. Mathematicians and philosophers, ob-
sessed with solving the fundamental problems in probability and game theory, developed the
theoretical foundations of risk in the 16th, 17th and 18t centuries. The Western states then
incorporated these insights in the 19t century, so that “governing by numbers” became the
new standard. This transition from theory to practice continued in the 20t century, with the
development of risk management, seeking to control the uncertainties that multiplied with
increased complexity.

As stated in Paper I], resilience is, and has been for decades, a concept with many different
meanings and interpretations, depending on disciplines, tradition, and political agenda. Origi-
nating in literature and law and moving through mechanics and psychology to ecology and
social science in general over the last half millennium, the concept was only recently intro-
duced in the Danish disaster and emergency management context. Here, resilience has been
quickly and widely accepted as a broad umbrella term for a variety of novel approaches to the
field. However, central to the concept are adaptation and flexibility as a means to cope with

uncertainty, as discussed in Paper IlII. Increased awareness of the limitations of predictability
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and certainty in risk assessment has characterized the turn from risk towards resilience in
contemporary disaster and emergency management thinking.

The thinking of the Work Group for @resund Preparedness, as described in Papers III and
IV, is a good example of this trend: Even though the risk of a long-term infrastructure disrup-
tion has been estimated as extremely low, the work group examined its potential consequenc-
es and outlined different possible mitigation strategies—however, without detailed planning.
Instead, in case of an actual disruption, coordination would become the responsibility of vari-
ous crisis management staffs in Denmark and Sweden, while freight companies and individual
travelers would be responsible for solving many problems on their own, with information and
assistance from transport companies and the authorities to guide and encourage them. This
approach is in line with the concept of resilience presented in Paper II. Instead of looking at
traffic flows, built infrastructure, and response capacity as a machine that needs to be made
robust in order to withstand unforeseen perturbations, the view is rather that the entire sys-
tem is more like an ecosystem able to switch from one mode of behavior to another without
pre-designed top-down instructions.

The turn towards resilience was born in the 1970s, grew up in the early 2000s, and moved
away from home in the 2010s. Then the concept became so mainstream in many disciplines
that some scholars began to reject it. But it is only now, as this thesis argues, that resilience
has become an increasingly accepted mindset. It indicates a rejection of man’s ability to ana-
lyze and predict everything, given enough time and resources. Paper I described how the so-
called “predictability horizon” eventually undermined the rational belief in the power of pre-
diction, and Paper II argued that the concept of resilience offers a language for speaking about
managing uncertainty. This mindset was then applied in Papers IIl and IV.

These concluding remarks relate to the Cynefin Framework for Sense-Making, introduced
in Paper II. A resilience approach denotes a complex process with new insights emerging bot-
tom-up from the sharp end of the system. Citizens enjoy a different role as participants rather
than mere bystanders, and metaphors of organizations shift from hierarchical machines to
complex organisms and ecosystems. Command-and-control is giving way to coordination-and
-cooperation as the focus shifts from risk to resilience, and this creates new agendas, possibili-

ties, demands, and challenging tasks for disaster and emergency managers in the future.
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Epilogue

Looking back at the past three years’ work, resilience has transformed in the author’s inter-
pretation from a rather elusive theoretical concept mentioned in policy documents and na-
tional agendas to a very practical set of practices and principles that disaster and emergency
management organizations can implement. As part of this PhD project, the author contributed
to the introduction of this mindset to analysts and practitioners, for example with DEMA’s
new concept for a Forward Looking Cell in crisis management: The Pandora Cell (DEMA 2016,
Dahlberg 2017). This concept describes a simple process, based on sense-making theory,
which enables the members of a crisis management staff to think outside of the infamous box
and prepare mentally and practically for different versions of the immediate future during a
crisis situation. The Pandora Cell offers a simple solution to a complex problem, adding to the
organizational resilience of the crisis management staff in question.1?

Perhaps the most “naturally” resilient emergency management organization encountered
during the project was the HDMS Knud Rasmussen and her crew of 19. The author spent three
weeks together with the crew in the Autumn of 2016 in Northeast Greenland. This 1,750 t
Danish naval inspection vessel navigates the most remote waters in the world, performing
scientific missions, fishing control, coast guard duties, and power projection in the Arctic.

Being a military platform, the Knud Rasmussen, of course, has a strict formal hierarchy
onboard, but adaptation and flexibility is found at all levels of both the formal and the infor-
mal organization. One evening, after a courtesy lecture in the officer’s mess, where the author
presented the key insights from this thesis, a crewmember responded by saying that Donald
Rumsfeld’s distinction between “known knowns”, “known unknowns” and “unknown un-
knowns” (discussed in Paper III) was obvious to them: The Knud Rasmussen travels at full
speed in charted territory, at reduced speed in uncharted waters inside the fjords of Green-
land - and they always keep a lookout on the conning bridge, even while at anchor, just in case
something unforeseen happens. An experienced seaman knows the limits of predictability.

If uncertainty is the challenge - then resilience is at least part of the solution.

10 David Snowden, creator of the Cynefin Framework for Sense-Making (presented in Paper II), proclaimed in a
public lecture in Copenhagen in 2015 that many problems today are caused by attempts to solve complex prob-
lems with complicated tools and presupposing that the world is analyzable and the future predictable. Complex
problems sometimes require a multitude of simple solutions instead of a few grand, complicated plans.
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