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Preface

This project has its origins in two small international workshops orga-
nized around the intriguing topic of resilience. The University of Pitts-
burgh hosted the first workshop, Managing Extreme Events: Transatlantic 
Perspectives, held on March 3–4, 2006, sponsored by the European Union 
Center of Excellence and the Graduate School of Public and International 
Affairs, University of Pittsburgh, with financial support from the Swedish 
Emergency Management Agency. The second workshop was held in Leiden 
in June 2007, with support from the Department of Public Administra-
tion, Leiden University, the Dutch National Science Foundation, and the 
Swedish Emergency Management Agency. The discussions and papers pre-
sented in Pittsburgh and Leiden inspired the participants to rewrite their 
papers and bring them together in this volume.

We incurred our debts along the way and want to take a moment to ac-
knowledge some key players who were instrumental in the process of put-
ting together this volume.

We thank all participants in both workshops for creating an exciting at-
mosphere, delivering sharp comments, and being such nice colleagues. We 
are particularly indebted to our long-standing friend Todd R. LaPorte, who 
provided us with a lengthy set of comments after the Leiden workshop. Be-
ing an editor could not be easier or more fun than it is with such a wonder-
ful group of colleagues.

All this was possible because of the generous funding of the Swedish 
Emergency Management Agency, the Dutch National Science Foundation, 
the Department of Public Administration at Leiden University, the Euro-
pean Union Center of Excellence (EUCE), and the Graduate School of Pub-
lic and International Affairs (GSPIA) at the University of Pittsburgh. We 
thank Alberta Sbragia, the director of EUCE; Timothy S. Thompson, the 
associate director of EUCE; Carolyn Ban, the dean of GSPIA; and Thomas 
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Haase, Joyce Valiquette, and Sue Sawyers, who assisted with the arrange-
ments for the Pittsburgh workshop. We also thank Wieteke Zaalberg and 
Maaike Schaap for their assistance during the Leiden workshop. Finally, we 
are grateful for the support of the editors at the University of Pittsburgh 
Press, Peter Kracht and Joshua Shanholtzer. We also wish to acknowledge 
the anonymous reviewers for their constructive comments, which helped to 
improve this manuscript.

@seismicisolation@seismicisolation

https://t.me/seismicisolation


    1

1  The Rise of Resilience

	 Arjen Boin, Louise K. Comfort, and Chris C. Demchak

The Advent of Resilience

Resilience has become a fashionable buzzword in recent years. The term 
is frequently found in many different discourses, ranging from the sports 
pages (resilient teams overcoming late-game deficits) to the international 
news (the war in Iraq), from reports of natural disasters (Hurricane Ka-
trina) to policy papers on the protection of critical infrastructures (the 2001 
California blackout). It appears that everything (organizations, cities, na-
tions) and everybody (from schoolteachers to the U.S. president) can and 
should be resilient.

This advent of the resilience concept in popular and professional dis-
course can be viewed as a function of a rising need for resilience. If we 
accept that dominant trends such as globalization, increasing interdepen-
dence and complexity, the spread of potentially dangerous technologies, 
new forms of terrorism, and climate change create new and unimaginable 
threats to modern societies, it is only a small step to recognizing and ac-
cepting the inherent shortcomings of contemporary approaches to preven-
tion and preparation. If we cannot predict or foresee the urgent threats we 
face, prevention and preparation become difficult. The concept of resilience 
holds the promise of an answer.

Hurricane Katrina and its aftermath demonstrated the need for such an 
answer. The televised sight of stranded masses, people utterly helpless and 
without assistance, hammered home the message that modern, large-scale 
sociotechnical systems have become vulnerable to shocks. The technical 
system of levees, pumping stations, and canals designed to protect the vul-
nerable city of New Orleans from the intrusion of water failed, and as a re-

@seismicisolation@seismicisolation

https://t.me/seismicisolation
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sult the people depending on the stable functioning of the system suffered. 
In this case, the political-administrative system and the people it governs 
were unable to prepare for and cope with a predicted disaster. The toll of 
a surprise disaster, such as the Boxing Day tsunami of 2004 or the 2008 
earthquake in China, can only be higher.

The Katrina disaster, in other words, exposed the lack of resilience in 
New Orleans, in its citizens, and in the wider disaster management system 
designed to mitigate such destructive events. This often-heard statement 
may seem fair, but it also begs the question: what is meant by resilience? 
The word resilience evokes images of governments that spring back into ac-
tion after a blow, of resilient people who make the best of their situation 
with the little that they possess. These are without doubt the qualities a 
stricken society must possess if it is to rebound.

But is it really fair to expect this? How much can we expect after a dev-
astating onslaught of natural or man-made forces of destruction? How fast 
and how far does a city have to rebound before it earns this honorary de-
scriptor? We may broaden the inquiry by asking which factors cause some 
organizations or cities to be resilient, whereas others apparently are not (cf. 
Vale and Campanella 2005). We may even ask how important resilience 
really is—maybe the role of government or the state of the economy is a 
much more important determining factor for the fate of postcrisis systems. 
The blossoming literature with resilience in its titles does very little to an-
swer these questions.

This book seeks to fill the void. The authors in this volume inquire into 
the characteristics, causes, consequences, and measurement of resilience. 
They plough very different conceptual and theoretical fields, but their col-
lective harvest presents us with a clear understanding of what resilience 
is—and what it is not.

Resilience and the Vulnerable Society

Terrorist attacks, water shortages, critical infrastructure failures, a looming 
energy crisis, a continuing flow of illegal immigrants, the effects of climate 
change, the threat of a pandemic: societies face an array of potentially dev-
astating threats. These are not “routine emergencies” such as fires, traffic 
accidents, and hostage takings. These are so-called low-chance, high-impact 
events: urgent threats to societal core values and life-sustaining systems 
that typically require governmental intervention under conditions of deep 
uncertainty (Rosenthal, Boin, and Comfort 2001a; Boin et al. 2005).

The prevention and mitigation of these potential catastrophes have tradi-
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tionally been a national government responsibility. It is a responsibility that 
has proven difficult to uphold: crises and disasters tend to pose “impossible” 
challenges to the political-administrative elites who are called upon to deal 
with them (Boin et al. 2005). To help us understand the scope and intensity 
of these challenges, the four-phase model that is used in practice proves ana-
lytically useful (Comfort 1988; Rosenthal, Charles, and t’Hart 1989).

Mitigation/prevention. Most communities have experienced threats and 
hazards and have at least some knowledge of the risk to which they are ex-
posed. Mitigation means moving that “common-sense” awareness of risk 
based on historical experience to a systematic assessment of the risks to 
which communities are exposed, engaging in scientific inquiry into the 
conditions that generate risk. It includes mapping the interdependencies 
among the physical environment that gives rise to destructive events; the 
built environment that may be vulnerable to risk; and the social environ-
ment, or populations and their practices that are affected by severe events. 
Mitigation was long considered a “bottom-up” approach, engaging citizens, 
businesses, nonprofit organizations, and communities in the shared task 
of increasing their capacity to reduce risk and respond effectively to poten-
tial hazards. This approach, recognized as fundamental in the 1990s, was 
overshadowed by the concept of prevention following the terrorist attacks of 
September 11, 2001.

The concept of prevention enhances the role of government in prevent-
ing disasters from happening.1 In the United States, prevention tradition-
ally justified a “top-down” approach to disaster in which governments are 
expected to design proper prevention mechanisms for known risks. These 
mechanisms typically include regulation and inspection regimes and de-
tailed lists of tasks that are mandated for each level of government, build-
ing on lessons from previous disasters and emergencies. In putting such 
mechanisms into place, governments must weigh the potential benefits of 
strong prevention policies against the cost that excessive regulation may ex-
ert on social habits, economic activities, and civil liberties.

The difficulty is that not all incidents and breakdowns can be prevented, 
as this would require a level of foresight and understanding that govern-
ments simply do not possess (Wilensky 1967; Turner 1978; Kam 1988; 
Parker and Stern 2005). This tension between mitigation and prevention 
underlies the continuing debate regarding resilience and informs the vari-
ous approaches toward disaster preparation. If all disasters cannot be pre-
vented, preparation becomes essential. The question becomes whether poli-
cies of mitigation will increase the capacity for communities to reduce the 
scope of damage and recover quickly from damaging events. Developing 
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resilience to potential hazards offers a reasoned strategy to cope with uncer-
tain threats.

Preparation. If incidents, breakdowns, and periodic catastrophes are inevi-
table, preparation for such disturbances becomes preeminent. The right pol-
icies, organizational structures, and resources must be in place to deal with 
emerging breakdowns. Responders must be trained and facilities ready. A 
major obstacle to planning and training, however, is the unknown nature of 
the next contingency. It is one thing to prepare for routine incidents (a fire, 
a hostage situation, a major traffic incident), but it is much more difficult to 
plan for biological weapons attacks, long-term energy failures, or extreme 
weather. The real challenge, as impossible as it sounds, is to prepare for 
the unknown (Weick and Sutcliffe 2001). Careful assessment of potential 
risks and informed calculation of the interdependencies among organiza-
tions that share those risks contribute significantly to effective investments 
in planning and preparedness actions. Yet society should also prepare for 
unimaginable contingencies.

Response/consequence management. Once a crisis or disaster occurs, ad-
ministrative and governing elites are widely expected to avert or contain 
the threat, minimize the damage, and prevent critical systems from break-
ing down. Several problems are sure to emerge.2 There will be deep un-
certainty as to the causes of the incident and the immediacy of the nec-
essary response strategies. Communication among actors in the response 
network will be hampered by time pressures and uncertainty. Coordination 
will be a problem: it is never clear who among the many actors involved 
should make which decisions (Brecher 1979; Drabek 1985; Janis 1989). The 
capacity to mobilize rapid response operations depends critically on the 
actions taken previously in the mitigation/prevention and preparedness/
preparation phases and the degree to which a community has invested in 
the resources, training, and interorganizational skills necessary to muster 
a “surge capacity” in response to a major threat. After critical decisions 	
are made, implementation hurdles pose yet another set of problems. All 
these challenges must be met under the glaring lights of an ever-present 
media.

Recovery/aftermath politics. The aftermath of an energy- and emotion-
consuming event is marked by the desire for a quick return to normalcy. 
Lessons must be learned about the causes and effects of the chosen response 
(Stern 1997); governmental responses will likely be subjected to some sort 
of accountability process. Both learning and accountability processes tend to 
be heavily affected by the “politics of crisis management” (Boin, t’Hart, and 
McConnell 2008). Different stakeholders will seek to impose their defini-
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tion of the situation upon the collective meaning-making process that takes 
place in the aftermath of any crisis. The stakes are high, as decisions made 
to avert recurrence of a specific crisis often lead to unintended consequences 
that create a different crisis. Political dynamics can prolong a crisis even af-
ter operational challenges have dissipated. If political-administrative elites 
fail to defend and explain their actions and intentions, the crisis aftermath 
can carry painful surprises.

Conventional policy-making and bureaucratic organizations are not well 
designed to manage threats that emerge rapidly in unforeseen and often 
undetectable ways. The nongovernmental members of society—think of 
businesses, schools, and citizens—may be even less prepared to deal with 
these contingencies. In fact, it may be those modern societies enjoying ris-
ing levels of economic welfare whose members are least prepared (the so-
called vulnerability paradox). Given the inadequacies of governmental per-
formance in reducing the frequency, costs, and consequences of disaster, 
the call for “resilience” increases in volume as managers seek to balance 
the shortcomings of existing policies with the reality of increasing expo-
sure to risk.

Modern Challenges

A crisis—almost by definition—is difficult to manage. There are clear signs, 
however, that such challenges are becoming even harder to meet. Three 
trends seem particularly relevant. First, the transboundary nature of mod-
ern threats widens the range of the contingencies that can besiege a society. 
Second, modern societies have become increasingly vulnerable to threats 
new and old. Third, the changing political climate has made it harder for 
public leaders to deal with crises. These trends, which we briefly discuss be-
low, add up to the “perfect storm” that can paralyze national governments 
and cause untold damages.

Nation-states have always confronted crises and disasters, most of which 
tend to visit in known guises and follow familiar if destructive patterns. Yet 
today’s threats appear to be fundamentally different in their disregard of 
geographical and functional borders. The classic, biblical threats that states 
have traditionally confronted now carry unprecedented capacity to wreak 
havoc because their potential “reach” has extended. Dealing with both the 
causes and the impact of these potential disasters is becoming increasingly 
impossible for national bureaucracies, as disasters lurk beyond reach and 
strike with overwhelming force.

To make things worse, nation-states have become ever more vulnerable 
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to these modern manifestations of old-fashioned threats. Modern states 
have become tightly linked economically, politically, and socially. People, 
goods, and services now cross borders with relative ease (Friedman 2005). 
The same pathways that convey people and goods also enable risks to travel 
across borders. Nation-states thus become susceptible to what were once 
considered “foreign” or “local” problems in distant places (Schwartz 2003; 
Sundelius 2005; Missiroli 2006). A crisis in one corner of Europe can now 
turn into a crisis for the entire continent: think of the Chernobyl explosion 
or the breakout of “mad cow” disease, which affected multiple countries. 
Hurricane Katrina originated as a “local” crisis but soon reached beyond 
geographical and functional boundaries to affect the nation and, indeed, 
many other countries and industries.

Today’s threats change shape as they jump from one system to another 
(OECD 2003; Missiroli 2005; Quarantelli, Lagadec, and Boin 2006). A glitch 
in one system can cross over to other systems, snowballing and cascading 
into a much bigger crisis (Turner 1978; Jervis 1997; Rochlin 1999). Integra-
tion is one force to blame: critical systems have become tightly coupled as 
the result of increasing cooperation (see Perrow 1999). The “life-supporting” 
systems that sustain basic societal functions (energy infrastructures, trans-
port networks, financial flow structures) are no longer confined to national 
borders. Nor do they operate independently. The Internet relies on energy 
grids to power it; energy grid controls are accessed by the Internet.

Modern societies have also become more complex (see Perrow 1999). 
Cities have expanded rapidly, long-standing social traditions have disap-
peared, and large immigrant populations have structurally altered Western 
societies. Governments have retooled following New Public Management 
principles and have pooled decision sovereignty in certain policy areas. 
Nongovernmental organizations (NGOs) and multilateral organizations 
such as the European Union take a greater role in what were traditionally 
national policy competencies (Wallace 2005; Boin, Ekengren, and Rhinard 
2006). As a result, it is harder to recognize an impending threat and un-
clear who “owns” a transboundary crisis.

There is, of course, a more optimistic note to sound about all this (Baer 
et al. 2005). It is true that modernization—the sum of technology develop-
ment, improved infrastructure and transport systems, financial and infor-
mation efficiencies, and globalization—increases the vulnerability of social 
systems. These same forces, however, also boost the capacity of social sys-
tems to deal with adversity. Because of these forces, many types of incidents 
that used to bring societies to a grinding halt—from city fires to smallpox 
epidemics—no longer pose a real threat in modern societies. The underly-
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ing question, then, is whether the increased capacity to deal with modern 
contingencies is sufficient to offset their potential damage.

In this book, we study the societal capacity to deal with emerging con-
tingencies in terms of resilience. As it is impossible to prevent or foresee 
each and every catastrophe, we assume that all societies will have to face 
one sooner or later. Their capacity to absorb these events and to emerge 
from them with their core institutions intact is at the core of resilience.

The Concept of Resilience

The idea of resilience has a firm footing in the fields of engineering, biol-
ogy, and psychiatry. Engineers apply the concept to materials and technical 
systems, biologists study resilience in organisms and life systems, and psy-
chiatrists seek to understand the resilience of individuals and their interac-
tions with social systems. In all these fields, the concept of resilience con-
veys the capacity of a material, person, or biotope to survive sudden shocks. 
Can a bridge withstand extreme cold and hurricane gales? How does a 
colony of rabbits deal with the invasion of a predatory species? How does 
someone reclaim life after the unexpected death of a loved one?

Aaron Wildavsky was one of the first to provide the resilience concept 
with firm footing in the social sciences. In his now-classic book, Searching 
for Safety, Wildavsky (1988) introduced the concept as an intellectual and 
instrumental counterweight to the obsession with risk prevention (a logi-
cal product of Cold War doom, intended to guard against the environmen-
tal and technological disasters that were prevalent during the 1970s and 
1980s). The treatise earned much praise but never inspired much empirical 
work and generated only modest theoretically oriented discussion. It is fair 
to say that we have not moved very far beyond the territory staked out by 
Wildavsky.

In recent years, we have witnessed a surge in articles and books on what 
may be called societal resilience: these works consider how organizations, 
cities, and societies “bounce back” in the face of a disturbance. Once we 
begin to work with this rather generic definition, however, deep-running 
tensions manifest themselves in at least three dimensions (Boin and van 
Eeten 2007).

The first dimension pertains to the moment of resilience: does it come 
after or before the onset of a major occurrence? Students of disaster tend 
to “situate” the concept after the shock. This line of thought leads to ques-
tions such as, why did Chicago and San Francisco quickly recover after the 
Great Fire and the Great Earthquake (Vale and Campanella 2005), whereas 
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New Orleans has yet to emerge from the devastation wrought by Hurricane 
Katrina? In this conception, resilience is the last line of defense separating 
a stricken community from structural demise or even extinction.

Students of organizations in flux tend to place resilience before a distur-
bance. In this view, resilient organizations recognize, adapt to, and absorb 
variations, changes, disturbances, disruptions, and surprises (Hollnagel, 
Woods, and Leveson 2006, 3). A resilient organization scans its environ-
ment, monitors impending changes, and rolls with the punches. A true 
mark of resilience is thus the ability to negotiate flux without succumbing 
to it.

This tension between speedy recovery and timely adaptation helps us map 
the extreme poles of the continuum (Westrum 2006). One end is marked 
by the ability to prevent something bad from happening, the opposite end 
by the ability to recover once something bad has happened. Somewhere in 
the middle we find the capacity to prevent something bad from becoming 
worse. A strict definition of resilience pertains to one of the poles; a wide 
definition encompasses the entire dimension. In this book, we will adhere 
to the wider definition of resilience, which captures the capacity to adapt, 
improvise, and recover.

Before settling on a definition, we should consider a second tension that 
may divide common ground. This tension pertains to the severity of the dis-
turbance. Should we consider resilience as the capacity to deal with rare 
but devastating events, or is it the capacity to deal with the much wider 
range of “disruptions that fall outside of the set of disturbances the system 
is designed to handle” (Hollnagel, Woods, and Leveson 2006, 3)? The first 
position reserves the term resilience for a clearly recognizable disturbance, 
whereas the second broadens the concept to include all types of routine 
(and foreseeable) disturbances. The first relegates resilience to the category 
of rare events, whereas the second waters the concept down to a sloppy syn-
onym for flexibility (see Sheffi 2005). In this book, we begin by staking out 
the middle ground (although chapter authors may adopt more “extreme” 
positions).

A third tension that needs to be negotiated is the state of return that resil-
ience would need to accomplish (or at least aspire to). What may we reason-
ably expect from a resilient system that is facing a relatively outsized dis-
turbance? Is a system resilient when it returns to its preshock state? This 
would amount to backtracking in time, which is, of course, impossible (a 
return to the status quo is really the emergence of a new status quo). Or is 
it good enough to make the system function again? (New Orleans may then 
be more resilient than we assumed.) Does resilience refer to the capacity to 
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remain functioning in the face of a serious disturbance? Or should a sys-
tem emerge stronger and better before we can speak of resilience?

This discussion should take into account the severity of the disturbance 
in question (the second dimension). If we focus on catastrophic events, a 
rapid resumption of key functions would be impressive. Routine distur-
bances, on the other hand, should inform and enhance societal functions 
before we can speak of resilience.

By staking out an integrative and middle ground along the three concep-
tual continuums, we can formulate a first definition of resilience:

Resilience is the capacity of a social system (e.g., an organization, city, or 
society) to proactively adapt to and recover from disturbances that are per-
ceived within the system to fall outside the range of normal and expected 
disturbances.3

It is clear that this definition does not solve all our problems, but it does al-
low us to bring together empirical chapters that deal with the various di-
mensions of resilience. After settling on this definition for the time being, 
we will now consider which research questions flow from our definition.

Questions about Resilience and Theories for Answering Them

The issue of resilience may be connected with other fields of inquiry by for-
mulating a set of research questions that carry both academic and practi-
cal relevance and identifying the most promising research perspectives that 
might allow us to answer these research questions. It should be reiterated 
that the following list of research questions and perspectives is not an ex-
haustive one. It merely helps us organize the chapters in this book and al-
lows us to assess the findings presented by the chapter authors.

The first research challenge involves the identification of resilient sys-
tems. What are the characteristics of a resilient system? How do we recog-
nize one? This challenge is harder to meet than it might at first seem. It is, 
after all, easier to recognize the absence of resilience, clearly demonstrated 
by breakdown and long-term demise. But how do we recognize a resilient 
system that—because of its vaunted qualities—does persist in the face of 
disturbance and continues unperturbed? How do we separate “lucky” sys-
tems that came away with a near-miss from resilient systems that steered 
clear of an impending breakdown? To complicate matters, how do we recog-
nize a system that has done reasonably well in light of the shock (because 
of its resilient nature) but has suffered a breakdown all the same?

These questions regularly emerge—but are rarely addressed—in discus-
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sions about the quality of crisis management (the reports of postdisaster 
committees of inquiry provide countless examples). The very fact that a di-
saster has occurred tends to predispose members of inquiry committees to 
search for the factors that caused the disaster. Tracing the disaster back to 
its possible sources, the event easily comes to be perceived as an inevitable 
outcome of factors that are endogenous to the system (Turner 1978; Per-
row 1994). It then becomes difficult to assess whether the organization or 
city in question really could have prevented the event or was the victim of 
an unprecedented set of interacting factors. Resilience can then denote the 
valiant efforts of otherwise failing organizations to recover quickly; it can 
also become the tombstone epitaph of a city heroically battling the forces 
of nature (hundreds of people died, but the figure would have been much 
higher if it were not for the resilient characteristics of the city government).

Once the characteristics of resilient systems have been properly defined, 
the question of origin imposes itself. How does a system become resilient 
(and why are so many organizations and cities not resilient)? This question 
is known in other fields as one of institutional design (Goodin 1996). Is re-
silience the outcome of smart architecture, heroic leadership, evolutionary 
adaptation processes, abundant resources, external regulation, sheer coinci-
dence, or a combination of the above?

This is an urgent question, especially for those who believe that mod-
ern systems need a dose of resilience in light of contemporary and future 
threats. If resilience can be engineered into social systems, research should 
be focused on identifying the variables, strategies, and constraints that can 
help bring this about. If resilience is a characteristic developed over time 
and through the seemingly random processes of trial and error, we may 
have to divest our interest in resilience (focusing instead on risk manage-
ment and prevention). Taking our cues from the research on public and pri-
vate institutions, it seems fair to conclude that core characteristics of resil-
ient organizations (e.g., values, ways of working, reputation) can be affected 
by long-term leadership strategies—for better or worse (Selznick 1957; Wil-
son 1989). For those who seek to build resilient systems, there is hope.

A complementary research question addresses the potential consequences 
of resilience and resilient systems. In the fields of crisis and disaster man-
agement, resilience is overwhelmingly viewed as a desirable characteristic of 
social systems. There is another, potentially less attractive side to resilience, 
however, as organization sociologists have pointed out (Perrow 1986). Resil-
ience may come at a severe cost. Moreover, it may protect a system from ex-
ternal stimuli such as democratic oversight and accountability. This realiza-
tion urges researchers to consider the normative implications of resilience.
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Four Theoretical Perspectives

Our proposed definition and set of core research questions can be addressed 
with the benefit of many theories. Given the relatively young age of this bud-
ding field of inquiry, variety in theoretical approach may not be a bad thing.

The bodies of literature we will discuss here are the emerging field of 
resilience studies, the slightly more seasoned field of crisis and disaster 
studies, the very mature field of organization and policy theory, and an in-
terdisciplinary approach to measurement of performance in sociotechni-
cal systems. These fields are, of course, very broadly defined, consisting of 
many schools and subschools. It is not our intention to provide an author-
itative overview of these fields; we simply want to highlight the potential 
that can be found in each.

An obvious start is the emerging field of resilience studies (Longstaff 
2005). We refer here to the work of scholars who, while operating from a 
variety of academic disciplines, are making an interdisciplinary effort to 
further our knowledge about resilience. This literature is brimming with 
ideas on how to conceptualize resilience. It harbors a distinct theoretical 
approach that is inspired by biological-systems thinking and complexity 
theory. This literature provides us with a good sense of how resilience func-
tions in complex systems.

The crisis and disaster literature, perhaps surprisingly, has paid little at-
tention to resilience. Much of the research effort has been invested in un-
derstanding the causes of these adverse events, their dynamics, and the 
challenges they pose to political-administrative elites and citizens. One of 
the key findings in this field, however, helps us explain why resilience is 
crucial: crisis and disaster researchers have consistently shown that there 
is very little political leaders and public administrators can do during the 
immediate aftermath of a catastrophe (especially when they lack accurate 
knowledge of the unfolding event). It turns out that disaster plans do not 
work, communication fails, and command-and-control doctrines back-
fire—only after some time can skilled or talented crisis managers impose 
some kind of order. Ultimately, the quality of response critically depends on 
the capacity to enhance improvisation, coordination, flexibility, and endur-
ance—qualities that we typically associate with resilience.

We can draw on the fields of organization theory and policy studies (es-
pecially the nexus between the two disciplines) to understand the possibili-
ties and constraints when it comes to building resilience into social sys-
tems. Policy scholars explain how hard it is to elevate these types of issues 
to the top of the decision-making agenda (Baumgartner and Jones 1993; 
Birkland 2006). Organization theorists offer helpful insights with regard to 
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creating cultures that may enhance and sustain resilience (LaPorte 2007; 
Schulman and Roe 2007).

A critical approach that distinguishes this book from other discussions 
of resilience is its inquiry into sociotechnical systems. The literature on 
social cognition (Hermann et al. 2007), cognitive anthropology (Hutchins 
1995), and sociotechnical systems (Coakes, Willis, and Clark 2002) care-
fully examines what humans do and how they do it in relation to the tech-
nical systems they operate. In this perspective, the transition from percep-
tion to action at individual, group, organizational, and systemic scales of 
operation is critical to understanding the dynamics of resilience. Develop-
ing metrics of resilience in actual environments exposed to risk represents 
a critical task that is only beginning.

The interaction between increasingly advanced technical systems and 
the human organizations that design, build, operate, and manage them has 
been studied by researchers at the Tavistock Institute for Social Research 
since it opened in 1946 (Trist, Emery, and Murray 1997). The impact of 
technology on social organizations is, of course, continually unfolding 
(Coakes, Willis, and Lloyd-Jones 2000). The modern-day exponential in-
crease in the use of information technology across the world is presenting 
ever more complex and surprising dynamics in social action and organi-
zational performance (Coakes, Willis, and Clarke 2002). Such changing 
conditions require considerable integrative efforts to understand the dual 
nature of these technologies. They can be harnessed to effective decision 
support in large-scale events, but they also impose new or enhanced con-
straints on organizational action.
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2  Resilience 
	 Exploring the Concept and Its Meanings

	 Mark de Bruijne, Arjen Boin, and Michel van Eeten

The term resilience has many meanings in academic discourse. It is derived 
from the Latin word resilio, meaning “to jump back” (Klein, Nicholls, and 
Thomalla 2003, 35; Manyena 2006, 433). In physics and engineering, resil-
ience refers to “the ability of a material to return to its former shape after 
a deformation” (Arsenault and Sood 2007, 90; O’Rourke 2007, 25; Sheffi 
2007, 33) and is considered more or less synonymous with adaptability or 
flexibility (e.g., Redman and Kinzig 2003; Woods 2006, 21).

When applied to social entities such as societies or organizations, resil-
ience refers to “the ability to resist disorder” (Fiksel 2003, 5332), to an or-
ganization’s capacity “to continue its existence, or to remain more or less 
stable, in the face of surprise, either a deprivation of resources or a physical 
threat” (Longstaff 2005, 27). Resilience can then be considered “the flip side 
of vulnerability,” as it emphasizes the ability of systems or persons to cope 
with hazards and provides insights on what makes a system more or less 
vulnerable (cf. Handmer and Dovers 1996, 487; Manyena 2006, 439–43).1

In the past decades, research on resilience has been conducted at vari-
ous levels of analysis—the individual level, the group level, and the orga-
nizational or community level (cf. Longstaff 2005; Vogus and Welbourne 
2003)—in a wide variety of disciplines including psychology (e.g., Jace-
lon 1997; Luthar, Cicchetti, and Becker 2000; Luthar, Sawyer, and Brown 
2006; Masten and Powell 2007; Olsson et al. 2003), ecology (e.g., Fiksel 
2003; Gunderson et al. 2002), organization and management sciences (e.g., 
Carroll 1998; Crossan et al. 2005; Greenley and Oktemgil 1998; Sheffi 
2005; Weick and Sutcliffe 2001), group/team literature (e.g., Bunderson 

@seismicisolation@seismicisolation

https://t.me/seismicisolation


14    de Bruijne, Boin, and van Eeten

and Sutcliffe 2002; Edmondson 2003), and safety management (e.g., Cook 
and Woods 1994; Hollnagel, Woods, and Leveson 2006; Krieger 2005).

In recent years, resilience has emerged as a key concept in various aca-
demic disciplines that have taken an interest in the capacity of social systems 
to “resist” adversity and deal with uncertainty and change (Davidson-Hunt 
and Berkes 2003, 64). As a result, resilience has become a multifaceted con-
cept “full of contestations, especially regarding its affinity with and lucid 
usage by a multiplicity of disciplines” (Folke 2006; Gallopin 2006; Klein, 
Nicholls, and Thomalla 2003, 40; Manyena 2006, 433). Some even argue 
that “both conceptual clarity and practical relevance are critically in danger” 
(Brand and Jax 2007). An examination of the various disciplines that have 
used and researched resilience should allow us to evaluate the overall worth 
of the concept itself.

Psychology and the Resilient Individual

Arguably the first discipline to study resilience (mostly in children) was psy-
chology (cf. Luthar 2007; Schoon 2006). Studies in the 1940s and 1950s 
aimed to distinguish how individual competence influenced the history 
and prognosis of children with mental disorders. Many kids with high-risk 
parents did not develop mental disorders, and research in the 1970s aimed 
to investigate the underlying conditions that facilitated children “develop-
ing well despite their risk status or their exposure to adversity” (Masten 
and Powell 2007, 2; Olsson et al. 2003, 2). Researchers set out to identify 
what caused this remarkable adaptation and identified a range of “potential 
assets or protective factors associated with resilience” (Masten and Obra-
dovic 2006, 14; Olsson et al. 2003).

Two specific strands of research developed from this study. Research 
initially focused on the individual competences that may have suffered 
from such exposure, such as intelligence and high self-esteem. Scholars fo-
cused on factors that sought to explain the “amazing stories” that involved 
children overcoming hardships and “succeeding” in life—the epitome of 
the American dream.2 This focus on resilience as a “personality trait” un-
earthed characteristics that enable individuals to overcome hardship: “cor-
relates or predictors of positive adaptation against a background of risk or 
adversity” (Wright and Masten 2005, 22). This school of thought is also 
known under the heading “resiliency” (Coutu 2002; Luthar and Cicchetti 
2000; Luthar, Cicchetti, and Becker 2000; Tarter and Vanyukov 1999).

A second approach found that resilience derives from factors external to 
the child (i.e., aspects of families and wider social environments). This has 
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led psychologists to conclude that resilience is not so much an individual 
trait, but should be considered a process (Jacelon 1997; Luthar, Cicchetti, 
and Becker 2000; Olsson et al. 2003; Wright and Masten 2005). Here 
the study of resilience distinguished itself from notions of positive adjust-
ment or simply competence that were characteristic in resiliency research, 
which studied “how resilience occurs” (Riley and Masten 2005, 15). This 
second approach to the study of resilience “takes into consideration the cir-
cumstances and processes under which positive adjustment takes place” 
(Schoon 2006, 8). Resilience was subsequently defined as “a dynamic pro-
cess encompassing positive adaptation within the context of significant ad-
versity” (Luthar, Cicchetti, and Becker 2000, 543).

Psychology research on resilience has been severely criticized for its lack 
of clarity and the lack of consensus among researchers (Curtis and Cic-
chetti 2003; Glantz and Sloboda 1999; Kaplan 2005; Luthar, Cicchetti, and 
Becker 2000; Roosa 2000; Tarter and Vanyukov 1999; Wright and Mas-
ten 2005). Much of the research is vague about the definition of resilience, 
which makes it difficult to assess whether researchers define resilience as 
an outcome or as an influential quality or process. Other questions have 
been raised about the measurement of resilience (Luthar and Cushing 
1999), the comparable nature of the risks to which individuals are exposed, 
and the relationship between adversity and resilience (Bonanno 2004). Crit-
ics point out that resilience is a multidimensional construct, meaning that 
successful coping with adversity at the individual level (i.e., contributing to 
the well-being of individuals) is something different from the resilience of 
a group, community, or society (Riley and Masten 2005). Furthermore, be-
ing resilient in the face of certain experiences (i.e., competent to overcome 
a certain type of risk) may not mean that the individual is automatically re-
silient enough to overcome other negative experiences in life (Kaplan 2005; 
Luthar, Cicchetti, and Becker 2000; Masten and Obradovic 2006). In fact, 
it is widely assumed that no single individual is completely resilient.

Consequently, psychologists have concluded that there is a “lack of a uni-
fied theory of resilience capable of guiding more structured and empirically 
based approaches to the development of the construct” (Olsson et al. 2003, 
2)—so much so that “some researchers and clinicians despair of ever be-
ing able to resolve these various issues” (Kaplan 2005, 45), going so far as 
to suggest that the concept should not be used anymore. Despite this criti-
cism, resilience research is engaged in what is considered “a third wave,” 
which, based upon past findings, now seeks to “create” or stimulate resil-
ience in individuals and groups of people by focusing on preventive inter-
ventions, thereby strengthening the ties with practice and policy (Luthar 
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2007; Luthar and Cicchetti 2000; Luthar, Cicchetti, and Becker 2000; Ols-
son et al. 2003; Peters, Leadbeater, and McMahon 2005; Rolf and Johnson 
1999; Wright and Masten 2005).

Ecology

Until the 1970s, thinking about ecology was rooted in a scientific tradition 
that sought to explain the natural world as a stable system. In the 1970s, 
this focus shifted to understanding instability and dynamics in nature 
(Scoones 1999). An influential new way of thinking around natural sys-
tems and ecology management thus evolved.3

As early as 1973, ecologists identified resilience as a way to cope with 
the dynamics, surprise, and complexity that are generated in abundance in 
biological environments (cf. Folke 2006). One of the fundamental assump-
tions of Holling (1973) was that ecosystems may be characterized as com-
plex systems and that the dynamics in the system are never as smooth and 
linear (i.e., predictable) as traditional models seemed to presume (Berkes, 
Colding, and Folke 2003a, 5).

In order to deal with the ever-changing patterns and surprises in eco-
logical systems, such as storms, droughts, and over- or underpopulation—
or even the extinction of entire species—Holling (1973, 17) introduced the 
concept of resilience as “the ability of a system to absorb disturbance and 
still retain its basic function and structure” (Walker and Salt 2006, 1). Hol-
ling considered resilience as an emergent system property, the result of 
processes of self-organization of individual agents and their interactions. 
Consequently, ecosystem management takes a highly “critical view of the 
notions of control and prediction” (Berkes, Colding, and Folke 2003a, 8).

The concept of resilience in ecosystem management has received enor-
mous attention as a result of the specific feature that resilience promises: 
the continuous ability to manage change and surprises, to meet current 
demands without eroding future needs—that is, to maintain control. The 
more resilient a system, the larger the disturbance it can absorb without 
shifting into an alternate regime (Walker et al. 2006). This means that the 
system does not have to deplete scarce resources and maintains sufficient 
resources to deal with any disturbance. Resilience thus became directly 
linked to survival: “A resilient social-ecological system, which can buffer 
a great deal of change or disturbance, is synonymous with ecological, eco-
nomic and social sustainability. One with low resilience has limited sus-
tainability; it may not survive for a long time” (Berkes, Colding, and Folke 
2003a, 15).
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Holling identified two states of resilience and two different types of sta-
bility (see fig. 2.1). This distinction between engineering resilience and eco-
logical resilience is enlightening.

Engineering resilience pertains to “the capacity of something or some-
one to bounce back to a “normal” condition following some shock or distur-
bance.” This type of resilience may be considered a measure of a system’s 
stability (Brand and Jax 2007; Gunderson 2003, 34; Holling 1996; Walker 
et al. 2006; Walker and Salt 2006, 62). Stability refers to “the ability of 
a system to return to an equilibrium state after a temporary disturbance” 
(Holling 1973, 17). The more rapidly it returns, the more stable the system. 
Holling and his followers were primarily interested in the magnitude of 
the disturbance the system can tolerate. “Though the time it takes to get 
back can be important, resilience is not about the speed of the bounce back 
so much as the ability to get back.” (Berkes, Colding, and Folke 2003a, 15; 
Gunderson 2003, 34; Walker and Salt 2006, 37; emphasis added).

In trying to control and design systems to behave as stably (i.e., as pre-
dictably) as possible, engineers have engaged in elaborate optimization pro-
cesses. However, according to Holling, “a drive for an efficient optimal state 

state 1 state 2

time t + rtime t

R

B. Ecological resilience (R)

A. Engineering resilience (r)
Fig. 2.1. Alternative definitions 
of resilience as represented by a 
ball-and-cup model. Cups rep-
resent the stability domains of 
the system, the ball represents 
the system state, and single 
arrows represent disturbances 
to the system. (A) Engineering 
resilience can be depicted by 
a global equilibrium (ball rest-
ing at the bottom of a cup). 
When the system is disturbed 
(ball moves up the side of the 
cup), resilience is defined as the 
amount of time (r) for the sys-
tem to return to the equilibrium 
state. (B) Ecological resilience 
is defined as the amount of 
disturbance that the system can 
absorb without changing state 
(stable state 1 or 2) and is mea-
sured as the width of the stabil-
ity domain (R). Source: Gunderson 

2003, 35.
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outcome has the effect of making the total system more vulnerable to shocks 
and disturbances” (cited by Walker and Salt 2006, 9). Consequently, “tradi-
tional systems engineering practices try to anticipate and resist disruptions 
but may be vulnerable to unforeseen factors. An alternative is to design sys-
tems with inherent ‘resilience’ by taking advantage of fundamental proper-
ties such as diversity, efficiency, adaptability, and cohesion” (Fiksel 2003, 
5330). Ecological resilience refers to “a measure of the amount of change or 
disruption that is required to transform a system from being maintained 
by one set of mutually reinforcing processes and structures to a different 
set of processes and structures” (Bennett, Cumming, and Peterson 2005, 
945). This definition assumes that the “structure and function of systems 
continually change through time” (Walker and Salt 2006, x). A return to a 
“stable state” becomes irrelevant as ecologists assume there is no such thing 
as a “stable state” in complex systems, that there is no equilibrium to which 
the system can “bounce back.”

Rather than focusing on the stability of these systems, or the speed with 
which changes are absorbed, ecological resilience focuses on fluctuation 
and on what happens when systems are on the verge of moving toward an-
other stable state (near the thresholds that demarcate different regimes). 
Ecological resilience is all about identifying and understanding these 
thresholds.4

Holling and other ecologists argue that resilient systems thrive on (a 
limited type of) fluctuation:5 “The emphasis is not on reaching or main-
taining a certain end point or terminal condition, but on staying ‘in the 
game’” (Pickett, Cadenasso, and Grove 2004, 373). Management processes 
of ecological systems should therefore be improved by making them more 
adaptable and more flexible, able to deal with uncertainty and surprise, and 
by building their capacity to adapt to change. This type of adaptive manage-
ment involves strategies such as continuous and close monitoring, iterative 
learning, learning by doing, and experimentation (cf. Scoones 1999).

The two meanings of resilience reflect fundamentally different concep-
tions of stability, which frequently clutters debates involving resilience (Hol-
ling 1996). Holling distinguishes resilience, the ability to absorb changes 
and still persist, from stability, which may be defined as the ability of a sys-
tem to return to a state of equilibrium: “Thus, a very stable system would 
not fluctuate greatly but return to normal quickly, whilst a highly resilient 
system may be quite unstable, in that it may undergo significant fluctua-
tion” (Klein, Nicholls, and Thomalla 2003, 39). “Engineering resilience” is 
primarily based on “maintaining efficiency of function” and assumes that 
a system is close to a stable state, whereas “ecological resilience” tries to 
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accommodate for dynamics and change and “focuses on maintaining [the] 
existence of function” (Holling 1973, 33).

The concept of resilience in ecosystem management has shifted from 
“an early interpretation of resilience, which focuses on the robustness of 
systems to withstand shocks while maintaining function, i.e. ecosystem 
or ecological resilience,” to a much wider focus encompassing “social resil-
ience, and a subsequent interpretation, which refers more to the interplay 
of disturbance and reorganization within a system as well as to transform-
ability, learning and innovation, i.e., social-ecological resilience” (Brand 
and Jax 2007). With this shift, the concept has gained applicability in the 
study of social systems

Ecologists differentiate among three types of surprises for which resil-
ience has to be developed, ranging from relatively small-scale surprises, 
which may be countered through individual action; through medium-sized 
surprises, which must be countered by coordinated responses in existing 
institutional settings; down to unprecedented new surprises outside of 
memory, which require major reorganization, learning, and renewal of in-
stitutions (Davidson-Hunt and Berkes 2003, 63–65).

Different types of surprise demand different responses. Small-scale 
surprises in more “stable” systems (e.g., resource surprises), require “wait-
and-see” or “weather-the-storm” strategies, which tend to be less costly 
and more easily adaptable or reversible alternatives (and may thus be con-
sidered a specific form of engineering resilience). In more dynamic and 

Table 2.1.  Development from the Narrow Interpretation of Resilience to the Broader Social 
Ecological Context

Resilience concept	 Characteristics	 Focus	 Context

Engineering	 Return time, 	 Recovery, 	 Vicinity of a stable 
resilience	 efficiency	 constancy	 equilibrium

Ecological/ 	 Ability to buffer	 Persistence, 	 Multiple equilibria,  
ecosystem	 capacity, withstand 	 robustness	 stability landscapes
resilience	 shock, maintain  
	 function		

Social-ecological 	I nterplay disturbance	 Adaptive capacity, 	I ntegrated system 
resilience	 and reorganization, 	 transformability, 	 feedback, cross-scale
	 sustaining and 	 learning, innovation	 dynamic interactions 
	 developing		

Source: Folke 2006, table 1, p. 259; Brand and Jax 2007
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unpredictable systems that operate closer to the edge, an “intensification” 
strategy may be necessary in which an increased commitment to an invest-
ment in one or another mode must be made, albeit at higher costs and less 	
reversible.

Nurturing sources of disturbances and renewal helps maintain the ca-
pacity of a system to absorb perturbations and thus prevent regime changes 
(Davidson-Hunt and Berkes 2003, 65). Resilience theorists have posited 
that regime changes can be prevented by deliberately creating small dis-
turbances in one part of the system to prevent the occurrence of large 
disturbances in other parts of the system. For example, ecologists view 
small-scale wildfires as healthy and even necessary to prevent large-scale 
uncontrollable wildfires.

Ecologists argue that the inherent dynamics and unpredictability of eco-
system behavior would render a planned, optimized, and rational way of 
ecosystem management inadequate. Ecosystems should be managed flexibly 
through learning, adaptation, and self-organization (Gunderson and Holling 
2002). “Instead of assuming stability and explaining change,” which used 
to be the dominant way of thinking in ecosystem management, ecosystem 
resilience emphasizes “the capacity to lead a continued existence by incor-
porating change” and “stresses the importance of assuming change and ex-
plaining stability” (Folke, Colding, and Berkes 2003, 352).

As such, resilience is not so much the actual motion of springing back, 
but rather the ability to spring back. It refers to the capacity of the system 
to deal with changes, which may be reflected in the technology, knowledge, 
and social organization of the system under study. Resilience in complex 
adaptive systems is a dynamic characteristic that changes through time, 
meaning that “different aspects of resilience assume prominence at par-
ticular phases” (Carpenter et al. 2001, 766). In this sense, “resilience incor-
porates the capacity of social-ecological systems to cope with, adapt to, and 
shape change and learn to live with uncertainty and surprise” (Brand and 
Jax 2007).

Despite the abovementioned conceptual clarification of resilience, prog-
ress in the empirical domain of resilience research has lagged. Research 
on social-ecological resilience is still in the explorative phase (Folke 2006, 
263). Exactly how institutions and incentives should be designed to sus-
tain and enhance resilience remains unknown (Berkes, Colding, and Folke 
2003a, 16). Research to find operational indicators of resilience has received 
“little attention” (Carpenter et al. 2001, 765), and “there appears to be no 
consensus on how this concept can be made operational or even how it 
should be defined” (Klein, Nicholls, and Thomalla 2003, 39). In fact, “most 
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studies that explore resilience-related ideas have used resilience as a meta-
phor or theoretical construct” (Carpenter et al. 2001, 767).

Resilience in the Social Sciences

Resilience has recently gained popularity within different social science dis-
ciplines, “where it is applied to describe the behavioral responses of com-
munities, institutions and economies” (Klein, Nicholls, and Thomalla 2003, 
39). This section reviews the state-of-the-art knowledge on resilience in 
these disciplines

Organization and Management Sciences

Different conceptions of what exactly might be termed (organizational) re-
silience exist in organization and management literature. One strand clearly 
springs from the field of psychology (cf. Cho, Mathiassen, and Robey 2006; 
Coutu 2002; Rerup 2001; Sutcliffe and Vogus 2003), while the other may be 
linked with the ecological perspective (cf. Gittell, Cameron, and Lim 2005; 
Wildavsky 1988). Consequently, the study of resilience in organizations and 
organizational literature has remained more fragmented and even more 
devoid of empirical studies than in both “maternal” disciplines discussed 
above (Sutcliffe and Vogus 2003, 99).

Among the first to use the concept in the social sciences was Aaron Wil-
davksy (1988), who introduced “resilience” in his classic Searching for Safety 
as one strategy or “solution” for decision makers dealing with risk and un-
certainty. Wildavsky contrasted resilience with the strategy of anticipation, 
which is “a mode of control by a central mind; efforts are made to predict 
and prevent potential dangers before damage is done” (Wildavsky 1988, 
77). Anticipation often is effective in coping with known threats and prob-
lems. It pushes decision makers to optimize the efficiency of their systems 
and make them resistant and robust to specific threats. Anticipatory poli-
cies seek to sink resources into specific defenses to counter specific threats.

This strategy becomes ineffective when uncertainty, dynamics, and vola-
tility increase. The information and knowledge requirements that allow for 
this strategy are relatively high and have become increasingly problematic 
in the field of public policy making and management in general as the 
complexity and dynamics of problems in our society have increased dra-
matically. Wildavsky argues that managing risks and uncertainty through 
anticipation has become increasingly difficult. Nevertheless, many poli-
cies focused on managing safety or the environment (i.e., sustainability) 
through the use of so-called precautionary principles in effect demand full 
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anticipation as they seek to eradicate the risk of harm, failure, or damage 
(cf. Handmer and Dovers 1996).

Under circumstances of great uncertainty and risk, resilience is the 
more successful management and decision-making approach: “Resilience 
is the capacity to cope with unanticipated dangers after they have become 
manifest, learning to bounce back” (Wildavsky 1988, 77). This notion of re-
silience closely resembles the concept of “ecological resilience” and stresses 
the virtues of flexibility and adaptability of decision-making and policy-
making strategies. Wildavsky argues that decision makers will have to in-
creasingly rely on risk-tolerant, flexible decision-making strategies that al-
low for trial-and-error and learning as society’s capacity to anticipate risks 
and dangers fails to keep up with the growing complexity and dynamics of 
the world in which we live (cf. Homer-Dixon 2001).

Wildavksy identifies different strategies for different conditions and sur-
prises. He proposes to create “a balance of ‘anticipation’ and ‘resilience’ as 
a strategy for reducing risk in uncertain conditions” (Comfort, Sungu, and 
Johnson 2001, 145). These strategies appear in table 2.2.

Anticipatory strategies work best for risks that can be predicted and are 
well understood (cell 1). The other extreme, where knowledge of effective 
measures is lacking and threats are unpredictable (cell 3), calls for resilient 
strategies. The availability of preventive measures, coupled with the unpre-
dictability of risk (cell 2), suggests a mixed strategy with an emphasis on re-
silience. When we know what is coming but not how to make things better 
(cell 4), an anticipatory strategy has some merits. We must, however, chiefly 
rely on resilience, argues Wildavsky, “because otherwise we are likely to do 
far more harm than good” (1991, 123).

Wildavsky’s views have been taken up and applied by organizational 

Table 2.2  Appropriate Strategies for Different Risk/Information Conditions

	 Amount of Knowledge

		  Small	 Large

	 High	 More resilience, less anticipation (4)	 Anticipation (1)	

	 Low	 Resilience (3)	 More resilience, less 
			   anticipation (2)

Source: Wildavsky 1991, 122
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scholars studying the reliable management of large-scale technologies 
(Summerton and Berner 2003). Their body of knowledge, which has come 
to be known under the heading of High Reliability Theory (HRT), focuses 
on a class of organizations that manage complex and tightly coupled tech-
nologies (Perrow 1984) and maintain extraordinary levels of safety and reli-
ability (LaPorte and Consolini 1991; K. H. Roberts 1990a, 1990b; Rochlin 
1999; Rochlin, LaPorte, and Roberts 1987). Theorists of high-reliability or-
ganizations (HROs) found that, among other characteristics, a combination 
of anticipation and resilience helps to explain their success (LaPorte 1999, 
221; Weick and Sutcliffe 2001). HROs sink “resources into specific defenses 
against particular anticipated risks,” but they also have the capacity to re-
tain “resources in a form sufficiently flexible—storable, convertible, mal-
leable—to cope with whatever unanticipated harms might emerge” (Wil-
davsky 1988, quoted in Weick and Sutcliffe 2001, 178n25).

Resilience is about the ability to improvise, the ability to “bounce back” 
(Weick 1998). Unlike specific defenses, resilience requires the use of ge-
neric resources such as “knowledge, communication, wealth and organiza-
tional capacity, the resources that enable us to craft what we need, when 
we need it, even though we previously had no idea we would need it” (Wil-
davsky 1995, 433).

Organization and management literature has identified a range of strate-
gies that contribute to resilience: structural flexibility, redundancy, or slack 
(Grabowski and Roberts 1999; K. H. Roberts, 1989, 1990a, 1990b); high-
performance relationships (Gittell, Cameron, and Lim 2005; Sheffi 2005); 
sense-making (Weick 1995, 2001; Weick, Sutcliffe, and Obstfeld 2005); a 
culture of reliability (Levinthal and Rerup 2006; Weick 1987; Weick, Sut-
cliffe, and Obstfeld 1999); and improvisation (Crossan et al. 2005; Rerup 
2001; Weick 1998). Resilience “involves more than simply knowing how to 
regroup during a crisis and keep going. To be resilient also means being able 
to come away from the event with an even greater capacity to prevent and 
contain future errors” (Weick, Sutcliffe, and Obstfeld 2002, 14). These orga-
nizations must learn how to learn, which enhances their capacity to adapt.

The nurturing of this capacity comes at a price. Resilience competes 
with traditional notions of efficiency and profit maximization (see van 
Eeten, Boin, and de Bruijne’s chapter in this volume). These principles are 
mostly found in classic high-risk systems, the traditional HROs. What dis-
tinguishes HROs from normal organizations is that the reliability demands 
are so intense and the failures so potentially disastrous that little trial-and-
error learning—the usual way organizations learn—is possible (LaPorte 
and Rochlin 1994, 222; Schulman 1993, 35). These organizations continu-

@seismicisolation@seismicisolation

https://t.me/seismicisolation


24    de Bruijne, Boin, and van Eeten

ously face the possibility that “their first error may be their last trial” (Roch-
lin 1999, 1552). 

It has become harder to maintain such characteristics, however. HROs 
increasingly find themselves part of networks of organizations as a result 
of institutional fragmentation, automation, and liberalization processes 
(de Bruijne 2006, 2007; Roe et al. 2005; Schulman et al. 2004). As a re-
sult, many conditions that once allowed for anticipation have been re-
moved. Network forms of organizations have demoted many HROs to mere 
“managers,” which lack information and control over vital resources.6 In 
a networked setting, resources are accessed and brought together “just in 
time” to respond to specified contingencies. Reliability in networks of or-
ganizations therefore depends on real-time resilience rather than anticipa-
tory long-term planning (de Bruijne and van Eeten 2007; Roe et al. 2005; 
Schulman et al. 2004).

Since the early 1990s, the concept of resilience is also featured in organi-
zation and management literature as a strategy to defy the complexity, un-
certainty, and volatility of today’s business environment (e.g., Hamel and Vä-
likangas 2003; Neilson and Pasternack 2005; Riolli and Savicki 2003; Sheffi 
2005; Starr, Newfrock, and Delurey 2003). Some industries are starting to 
respond to increased uncertainty and volatility by seeking to achieve agility 
rather than leanness, where agility is achieved through organizational flexi-
bility and less static organizational structures and the organization therefore 
becomes more adaptable to future change (C. J. Miller et al. 2007, 72–73).

A second, related strand of research in organizational resilience draws 
heavily upon research in psychology. By drawing a parallel between resil-
ience in families and resilience in business systems, these studies have 
sought to identify the concept of resilience in organizations as a specific 
form of adaptability (Vogus and Welbourne 2003, 97). Similar to those 
studying HRT, these researchers view resilience as a process that enables 
an organization to develop a capacity to continuously cope with the unex-
pected that can be “managed” and developed over time. Resilience in the 
context of these studies refers to “the capability of individuals, groups, or 
organizations to adapt quickly to changes in their environments” (Cho, 
Mathiassen, and Robey 2006, 25).

However, large differences exist among what researchers consider to be 
the sources of organizational resilience (Cho, Mathiassen, and Robey 2006, 
25). Some consider organizational resilience as a systemic property that is 
closely related to humans in the system or builds on their resilient capaci-
ties (Flin 2006; Mallak 1999; Riolli and Savicki 2003).7 Others consider 
resilience a strategic characteristic that rests partially on situational factors 
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and resources such as financial reserves (Gittell, Cameron, and Lim 2005). 
According to these studies, the nurturing of this resilient capacity becomes 
more important as business environments become more unstable and suc-
cess increasingly requires change (Hamel and Välikangas 2003, 2).

Despite these various strands of research, organizational-resilience re-
search has made little headway in the identification of conditions that foster 
resilience in organizations: “Resilience is still best thought of as an art as 
well as the application of scientific knowledge and techniques” such as cop-
ing skills, creativity, improvisation, and leadership (Burke 2005, 633).

The Safety Sciences

Resilience has recently emerged in the engineering field of safety manage-
ment “as the logical way to overcome the limitations of existing approaches 
to risk assessment and system safety” (Hollnagel, Woods, and Leveson 
2006, xi). Westrum (2006, 59) defines resilience as “the ability to prevent 
something bad from happening, or the ability to prevent something bad 
from becoming worse, or the ability to recover from something bad once it 
has happened.” Within their field of study, known under the heading “resil-
ience engineering,” safety scientists seek to “develop engineering and man-
agement practices to measure sources of resilience, provide decision sup-
port for balancing production/safety tradeoffs, and create feedback loops 
that enhance the organization’s ability to monitor/revise risk models and to 
target safety investments” (Woods 2005, 302).

Safety scholars argue that resilient systems are not conditioned for the 
optimized execution of a single task. This means that safe systems can pre-
vent or deal with many types of failures, yet once a certain threshold has 
been passed, they become very brittle and collapse, resulting in accidents.

One could argue that resilience engineering seeks to achieve or main-
tain a stable, accident-free end state. To achieve this goal, Hale and Heijer 
(2006, 40) propose to broaden the resilience concept in resilience engineer-
ing to include anticipation because “if resilience is used with its common 
meaning of survival in adversity, we do not see it to be of interest to us.” 
Consequently, “the focus on system resilience emphasizes the need for pro-
active measures in safety management: tools to support agile, targeted, and 
timely investments to defuse emerging vulnerabilities and sources of risk be-
fore harm occurs” (Woods 2005, 302).8

Consequently, resilience engineering scholars have extended the resil-
ience concept to the point where it contrasts or even conflicts with resil-
ience concepts in other disciplines such as ecology and the organization 
and management sciences, leading organizational scholars to remark that 
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“resilience has been used to describe the ability of an organization to ab-
sorb shocks in order to maintain a steady state, and also the ability to re-
bound back from shocks to a new steady state. At this rate, what isn’t resil-
ience[?]” (Roe and Schulman 2008, 163).

Disaster and Crisis Management

In the domain of crisis and disaster management, resilience is defined as 
“the measure of a system’s, or part of a system’s, capacity to absorb and re-
cover from the occurrence of a hazardous event” (Janssen et al. 2006; War-
rick 1982, 209). A distinction is made between “resilience” and “reliability”: 
“‘Reliability’ refers to a continuous strategy of protective shielding designed 
to create reliable systems, whereas ‘resilience’ is the ability of a system to ab-
sorb and bounce back if the protective shielding fails” (Warrick 1982, 209).

Another distinction is made between “reactive” and “proactive” resil-
ience in response to hazards and natural disasters: “A society relying on 
reactive resilience approaches the future by strengthening the status quo 
and making the present system resistant to change, whereas one that devel-
ops proactive resilience accepts the inevitability of change and tries to cre-
ate a system that is capable of adapting to new conditions and imperatives” 
(Klein, Nichols and Thomalla 2003, 39). As in ecology and the organization 
and management literature, this has linked the resilience concept firmly 
to issues of adaptation and management (also known as adaptive manage-
ment; cf. Wise 2006). Based upon these contrasting perspectives, Hand-
mer and Dovers (1996, 494–95) introduce a classification of resilience, de-
fined in terms of responses to a threat or disturbance:

Key characteristics
Type 1	 Resistance and maintenance
Type 2	 Change at the margins
Type 3	 Openness and adaptability (Handmer and Dovers 1996, 	

	 p. 496, table 1)

In another attempt to link resilience to disaster management, Comfort 
(1994a, 1999) applies concepts from Complex Adaptive System Theory to 
crisis and disaster management, along with Wildavsky’s concepts of antici-
pation and resilience. Comfort (1999, 21) conceptualizes resilience as “the 
capacity to adapt existing resources and skills to new situations and operat-
ing conditions.” In her research, Comfort argues that both anticipation and 
resilience are needed to create a dynamic tension that, if managed appro-
priately, can produce an effective strategy for risk reduction and response.

It is here that opinions within disaster management begin to differ. 
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Some consider disaster management and the emergencies that precede 
it as “the predictable result of interactions among three systems: the physi-
cal environment, which includes hazardous events; the social and demo-
graphic characteristics of the communities that experience them; and the 
buildings, roads, bridges and other components of the constructed environ-
ment” (Mileti 1999, cited in Bosher et al. 2007, 236; cf. Jones 2001). Others 
tend to characterize such events according to the “unexpectedness” with 
which they occur, the severity of the threat, and the level of uncertainty that 
they produce (McConnell and Drennan 2006, 60).

Another debate rages about whether or not crisis and disaster manage-
ment includes hazard prevention and/or mitigation. Taking a more reactive 
stance is more or less associated with the “traditional practice” of disaster 
management (Manyena 2006, 438). More traditional studies of responses 
to disasters “tend to embrace the ‘engineering’ version of resilience” (Pen-
dall, Foster, and Cowell 2007, 4). For instance, some scholars argue that 
“resilience applies to the minimization of losses and damages when a disas-
ter occurs, thereby indicating similarity to the term ‘resistance’” (McEntire 
et al. 2002, 269). Over the long run, disaster studies have tried to judge 
resilience based on whether a society recovered from a crisis (e.g., Vale and 
Campanella 2005).

It has become clear that not only is disaster planning fallible, but so is 
centralized crisis management through crisis management responders. Cri-
sis preparation involves not just anticipatory measures such as planning, but 
the development of “strategies to ensue operational resilience” to be able to 
deal with crises as they occur (McConnell and Drennan 2006, 60).

Broadly conceptualized, resilience refers to “both the ability to adjust to 
‘normal’ or anticipated stresses and strains and to adapt to sudden shocks 
and extraordinary demands. The concept spans both pre-event measures 
that seek to prevent disaster-related damage and post-event strategies de-
signed to cope with and minimize disaster impacts” (Tierney 2003). Es-
pecially in the research conducted after the 9/11 (Kendra and Wachtendorf 
2003) and Katrina disasters, researchers have found that much of the ca-
pacity to mitigate the effects of disasters may be found at the decentral-
ized, local level. Research revealed some remarkable community responses 
and coping behaviors in the sense of “non-linear, adaptive response” (Rose 
2004, 308). In the face of imminent physical harm and danger, the capac-
ity for resilience in disaster management shifts radically to the local level 
(i.e., groups of people or communities). Furthermore, “a trusted source of 
information is the most important resilience asset that any individual or 
group can have in times of surprise” (Longstaff 2005, 59).
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In the wake of Hurricane Katrina, efforts have been aimed at shifting 
disaster management from a focus on protecting critical infrastructures to-
ward the creation of “resilient communities” (O’Rourke 2007, 25; cf. Paton 
and Johnston 2001, 2006).9 The attention of policy makers and scholars 
has shifted from anticipation, and a focus on how to organize rescue ser-
vices to prevent and deal with crisis, to the question of how to increase the 
capability of communities to deal with disasters. Further, the concept of 
“resilient communities” acknowledges the use of local knowledge and ex-
perimentation and flexibility to deal with local circumstances. Being there 
on the ground enables a better grasp of system threats and the nature of 
surprises and perturbations. In other words, it allows for the accumulation 
of specified knowledge or expertise.10

Some even consider the resilience concept part of a new paradigm in 
disaster and crisis management (Manyena 2006; McEntire 2001; McEntire 
et al. 2002): “Resilience captures what should underpin holistic risk man-
agement. By this we mean a paradigm that includes adaptation to climate 
change, hazard mitigation and sustainable human development” (O’Brien 
et al. 2006, 71). Resilience thus encompasses both resistance and recovery 
and the creativity resulting in “a resilient community [that] predicts and an-
ticipates disasters; absorbs, responds and recovers from the shock; and im-
provises and innovates in response to disasters” (Maguire and Hogan 2007, 
17). Thus, “the resilience of a community is an overarching attribute that 
reflects the degree of community preparedness and the ability to respond to 
and recover from a disaster” (Godschalk 2003; O’Rourke 2007, 25; cf. Paton 
2006, 9–10; Vale and Campanella 2005).

Nevertheless, the concept of crisis and disaster management is not with-
out its critics. Clear guidance as to how resilience can be promoted is lack-
ing, and resilience remains a conceptual construct. Consequently, “debate 
is likely to continue about the concept of resilience, and refinements and 
elaborations of the term are to be expected” (O’Rourke 2007, 25). 

Resilience has not been converted into an operational tool for policy and 
management purposes. Instead, the definition of resilience has become so 
broad as to render it almost meaningless (Klein, Nichols, and Thomalla 
2003, 41–42). Resilience has become an umbrella concept for a range of 
system attributes that are deemed desirable. This leads to considerable con-
fusion. Some have exhibited doubts as to the use of the concept in social 
systems, versus physical items, and have concluded that resilience is too 
vague a concept to use in disaster risk reduction (Manyena 2006).
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Sociotechnical Systems

The study of sociotechnical systems offers a more rigorous approach to iden-
tifying and measuring resilience in system performance, as it addresses the 
interdependencies among the technical systems that provide key functions, 
such as electrical power, communications, transportation, and water, gas, 
and sewage distribution, essential to daily operations in complex human 
communities and the organizational systems that design, build, operate, 
and manage them. The study of the interactions among organizational and 
technical systems developed largely after World War II as damaged societies 
began to rebuild their industrial sectors and to do so in more humane yet ef-
ficient ways. The research in this field initially began with a focus on the in-
dividual in the workplace, and the Tavistock Institute in London became an 
early center for examining human interactions in work environments (Trist, 
Emery, and Murray 1997).

As the industrial economy regained strength in the 1950s through the 
1970s, researchers focused on interactions between large-scale technical 
systems and the fragility of these systems under stress. For example, the 
advent of nuclear power brought both the promise of plentiful, inexpensive 
energy and the danger of technical systems failing catastrophically (Com-
moner 1990). Researchers sought to balance the risk of these technologies 
with the benefits they promised by designing organizational structures to 
minimize the uncertainties of technical failure (Short and Clark 1992). Re-
silience was measured in terms of the organization’s capacity to maintain 
continuity of operations, despite sudden disruptions or unexpected failures 
in technical functions. The “system” was considered to be a single entity—
with both social and technical components (Goodman, Sproull, and Associ-
ates 1990).

Research on sociotechnical systems changed markedly in the 1980s and 
1990s as the world economy shifted to the information age. The impact 
of information technologies and instantaneous transmission of informa-
tion via advanced telecommunications networks radically altered the form 
and function of organizational performance, enabling rapid adaptation to 
emerging events but also precipitating sudden disruptions (National Re-
search Council 2001). Computational systems became central to organiza-
tional performance (Hoschka 1996), facilitating cooperative work among 
individuals in distant locations (Coovert and Thompson 2001). In this shift, 
managing information became a critical component of building resilience, 
as the organization of knowledge to support collective effort in complex 
tasks required investment of time and attention (Coakes, Willis, and Clarke 
2002). Yet issues of reliability and robustness continued to limit the per-

@seismicisolation@seismicisolation

https://t.me/seismicisolation


30    de Bruijne, Boin, and van Eeten

formance of computational systems, despite substantive success (Rochlin 
2000).

Current research on sociotechnical systems examines the networks of 
information and action that are required to sustain them (Newman, Bara-
basi, and Watts 2006). The meaning of resilience is consequently redefined 
in these systems as the capacity of the system to function in fused patterns 
of sociotechnical performance. Without the technology, the organization is 
severely limited. Without the organization, the technology will inevitably 
fail. Resilience in sociotechnical systems depends upon a more calibrated 
measurement of performance, as it represents the threshold between func-
tion and failure under stress.

Revisiting the Resilience Concept

The conclusion of this necessarily short and incomplete literature review 
must be that the concept of resilience is far from clearly defined and must 
be understood as a concept with different meanings in different disciplines. 
Whereas in the world of engineers resilience may be considered an inher-
ent property that can be called upon indefinitely, nothing could be further 
from the truth in the social world. By contrasting these differences, we 
hope to make the reader cognizant of this very important notion and its 
often neglected consequences.

Three types of resilience arise from our overview: “emotional resilience,” 
“engineering resilience,” and “ecosystem resilience.” “Emotional resilience” 
considers resilience as a character trait in a person, organization, or com-
munity. “Engineering resilience” considers resilience as a systemic attri-
bute that allows the system to return to its original stable state as quickly 
as possible, whereas “ecological resilience” considers the return to a new 
stable regime through learning and adaptation. Different scholars from dif-
ferent disciplines have argued that in order to deal with complexity, systems 
should be characterized by a combination of these types (de Bruijne 2006; 
Comfort 1994a; Handmer and Dovers 1996; Wildavsky 1988).

Nevertheless, and perhaps unavoidably, different disciplines manifest a 
different emphasis in each of these definitions, resulting in different as-
sumptions with regard to the aspects that constitute resilience. It could be 
argued that the notions of resilience in all the disciplines share an empha-
sis on the ability of the object under study (human systems) to “bounce 
back” from a disturbance, rather than some output variable. The initial 
sharp distinctions and definitions in the various disciplines have been com-
plemented with broader and more nuanced notions of resilience as academ-
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ics have sought to apply the resilience concept and focused on the manage-
ment of resilience and the broader notion of adaptability. Scientists in all 
disciplines have come to conclude that “the resilience of ‘natural’ systems, 
though complex, pales in comparison with evaluation of human systems, 
largely because humans have foresight and creativity and can adapt in ad-
vance to anticipated future states” (Pendall, Foster, and Cowell 2007, 15).

The various definitions and notions of resilience in the different disci-
plines contrast at three levels. First, the different disciplines and defini-
tions clearly emphasize different aspects of this ability to “bounce back.” 
Although the different disciplines seem to converge on the notion that the 
way in which systems react to shocks becomes increasingly important, 
some academics still pay considerably more attention to the prevention or 
anticipation of disturbances than to the reactive aspects of the resilience 
concept. This notion is still particularly strong in the safety sciences. Thus, 
the resilience definitions and notions of safety science and disaster man-
agement seem to conflict with the initial notion of resilience as provided by 
Wildavksy (1988). In fact, some recommendations refer to what Wildavsky 
would have considered “anticipation.”

A second distinction concerns the types of disturbances to which the 
various disciplines argue the resilience concept may be applied. Critics and 
proponents of the concept throughout the disciplines argue that (too) much 
variation and too little clarity exist with regard to what should be consid-
ered resilience (Carpenter et al. 2001; Glantz and Sloboda 1999, 116). Is 
resilience the ability to recover from a natural disaster (i.e., a tsunami or a 
terrorist attack) but also the ability to deal with “disruptions that fall out-
side of the set of disturbances the system is designed to handle” (Woods 
and Hollnagel 2006, 3), such as safely landing a plane without engines? Or 
is resilience even broader—the ability to deal with every nonroutine event 
that may characterize rather “simple” yet tightly coupled supply chains (cf. 
Sheffi 2005)? Still others in psychology and the organization and manage-
ment sciences consider that the conditions under which we may attribute 
resilience to social entities are “exhibited quite rarely.” Consequently, “one 
can speak of a latent property of organizations, rather than a continuous ca-
pability” (cf. Kaplan 2005; Luthar, Cicchetti, and Becker 2000; Masten and 
Obradovic 2006).11

A third distinction among the disciplines, closely related to the second, 
concerns the explication of the state in which the system bounces back. Re-
silience to what (cf. Carpenter et al. 2001)? How does one define a “stable” 
state, which would indicate that (“engineering”) resilience has taken place? 
This problem is especially noticeable in psychology, disaster studies, and 
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safety science, fields that seek to understand why and how people and so-
cial systems recover from disturbances (cf. Manyena 2006, 438; Pendall, 
Foster, and Cowell 2007). What is the safety envelope that distinguishes 
safe from unsafe systems in safety science? What is the “back to normal” 
level that is assumed in disaster and crisis management? And how and 
when do we consider a new state to be stable enough to consider the motion 
resilience?
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3  Designing Adaptive Systems for 	
	 Disaster Mitigation and Response 
	T he Role of Structure

	 Louise K. Comfort, Namkyung Oh, Gunes Ertan, and Steve Scheinert

The concept of resilience, defined here as the “capacity for collective action 
in the face of unexpected extreme events that shatter infrastructure and 
disrupt normal operating conditions,” is characterized by experienced re-
searchers as involving the mental processes of sense-making (Weick 1995), 
improvisation (Mendonça, Beroggi, and Wallace 2001), innovation (see 
Demchak‘s chapter in this volume), and problem solving (Comfort 1994b). 
Each of these processes involves the exercise of mental skills that depend 
upon keen observation and access to real-time information in changing 
conditions. Together, they represent the wider interpretation of resilience 
that is discussed earlier, in chapters 1 and 2.

This chapter argues that a further process, cognition, is central to increas-
ing resilience in the capacity of communities to manage recurring risk and 
to respond to, and recover from, disaster. Interpreting cognition in terms of 
its contribution to resilience—the main theme of this book—requires recon-
ceptualizing the relationship between perception and action and determin-
ing when in the sequence of an organization‘s performance resilient behav-
ior occurs and what factors contribute to its emergence in practice.

Cognition in the context of disaster is defined as the capacity to recog-
nize the degree of emerging risk to which a community is exposed and to 
act on that information. When risk is not recognized by those who are le-
gally responsible for protecting communities and no action—or inadequate 
action—is taken, the situation can rapidly escalate into a threatening, im-
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minent disaster. Retrospective analysis of the response to an actual disaster 
can provide insight into the role of cognition among responders to disaster 
operations.

With a clear focus on the role of cognition, we reframe the concept of 
intergovernmental crisis management as a complex, adaptive system. That 
is, the system adjusts and adapts its performance to fit the demands of an 
ever-changing physical, engineered, and social environment. The terms of 
cognition, communication, coordination, and control are redefined in ways 
that fit the reality of practice more accurately in extreme events (Comfort 
2007b). In this process, a framework emerges for analysis. This conceptual 
framework is used to assess the performance of the intergovernmental sys-
tem that evolved in response to Hurricane Katrina (2005) and the ensuing 
flood in New Orleans. The goal of this analysis is to determine more spe-
cifically the structure and processes within organizations and among juris-
dictions that build resilience to extreme events.

An effective intergovernmental crisis management system is a dynamic 
interorganizational system characterized by a cumulative sequence of deci-
sions that leads to a coherent response system. This sequence includes four 
subsets of decisions that define an evolving strategy of action: (1) detection 
of risk; (2) recognition and interpretation of risk for the immediate context; 
(3) communication of risk to multiple organizations in a wider region; and 
(4) self-organization and mobilization of a collective, community response 
system to reduce risk and respond to danger.

Each subset of decisions involves the search for and exchange of infor-
mation across organizations and jurisdictions, underscoring the shared 
responsibility of decision makers in mobilizing a coherent response to an 
extreme event. With each decision, the responsible managers may choose 
to reduce, share, or ignore the risk. The cumulative record of decisions 
taken across organizations and jurisdictions represents the collective capac-
ity of a region to manage the risks to which it is exposed. This capacity is 
documented by a region‘s reduction in loss and adjustment in allocation of 
resources and attention to create an effective balance between immediate 
demands and long-term goals. Resilience in practice means maintaining 
this balance between short-term needs and long-term goals of safety and 
security for the community.

The tension between structure and process in organizing collective ac-
tion represents a classic problem in organizational design and performance. 
This tension is especially critical in disaster environments, where the goal is 
to maintain continuity of operations in communities shattered by destruc-
tive events. Organizations and institutions provide structure, order, and pre-
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dictability in stable communities. The difficulty occurs when the established 
order no longer fits the requirements for managing risk to the community. 
The challenge lies in maintaining a sufficient balance between structure, 
or clear rules for conducting the operations needed to protect a community, 
and process, the urgent demands of the environment that may require novel 
approaches and flexible adaptation to support action.

Risk Assessment and Response in Disaster Management

Resilience differs from standard conceptions of emergency management. 
Emergency management has largely focused on local events. More difficult 
and less frequent, but far more devastating, are large, multijurisdictional 
regional events. Hurricane Katrina, for example, crossed the jurisdictional 
boundaries of multiple municipalities and counties in nine states; three 
federal regions; and the international borders of Caribbean island nations, 
Mexico, and Canada.1 Managing disasters on such a scale exceeded the ca-
pacity of the Federal Response Plan and the National Incident Management 
Plan, which detailed the procedures governing disaster operations in effect 
when Katrina struck on August 29, 2005.

The challenge to researchers and disaster managers lies in determining 
how to recognize the emerging threat in sufficient time to take informed 
action to reduce the risk and to mobilize an effective response. This ca-
pacity to assess the indicators of risk and comprehend the threat before it 
becomes a full-blown danger distinguishes resilience from standard emer-
gency management, which is primarily reactive. For example, fire trucks 
respond only after a fire has already started.

Disaster management systems require the rapid mobilization of a dy-
namic interorganizational system that moves from individual to organiza-
tional to system levels of action, analysis, and aggregation of information. 
These different scales of action require different types of information and 
different means of communication to create a “common knowledge base” 
to support collective action against threats at each jurisdiction, and succes-
sively for the response system. It is at these transition points of escalating 
requirements for action that human cognitive, communicative, and coordi-
nating skills frequently fail. Six propositions developed from prior research 
in disaster response and recovery (Comfort et al. 2009; Comfort 2006b) 
present a conceptual framework for building resilience in communities ex-
posed to recurring risk. The basic argument is that human capacity to act 
collectively and constructively in risky, uncertain environments can be sig-
nificantly enhanced through appropriate uses of information technology.
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Detection of Risk

Detection of risk involves a complex process of assessing both the vulner-
ability and the capacity of a region exposed to threat. In detection of risk, sci-
entific data are transmitted through a network of scientists who review and 
validate the data and then forward their assessment to decision makers. For 
example, the National Hurricane Center first identified a tropical depression 
forming off the Bahamas as a potential risk to the Gulf Coast on August 23, 
2005. Meteorologists at multiple weather stations on the Gulf Coast tracked 
the intensifying storm to monitor its direction and intensity before trans-
mitting their collective assessment to policy makers, emergency managers, 
and the public. Engineers in the urban center of New Orleans checked the 
status of the built infrastructure; hospitals in the region at risk reviewed 
procedures for managing patient care. Yet the cumulative assessment of risk 
across sectors and jurisdictions was not integrated to provide a detailed as-
sessment of threat to the region from the imminent storm.

The process of risk detection is vulnerable to the fragilities of human 
organization and performance. Responsible decision makers may be watch-
ing separate conditions for indicators of vulnerable performance but miss 
the interaction among these conditions that may intensify the potential de-
structive impact for the whole community. The design of appropriate net-
works of sensing technologies to assess performance in a core set of inter-
acting conditions and operational systems critical to the community could 
augment the early detection and validation of risk. These data, reported as 
thresholds of risk across a set of critical conditions—such as the status of 
the levees in New Orleans, the number of households without means of 
transportation, the status of evacuation planning, and contingency plans 
for power generation—would provide a more integrated and timely assess-
ment of risk to human decision makers responsible for risk reduction.

Proposition 1. Human capacity to detect risk increases with the timeliness, 
accuracy, and validity of data transmitted in reference to a core set of thresh-
olds of risk to conditions critical for continuity of community operations.

Recognition and Interpretation of Risk

Prior research has found that an individual’s capacity for problem solving 
drops under increasing complexity (LaPorte 1975) and stress (G. Miller 1967; 
Simon 1996). This drop in capacity is the result of the increased number of 
risk factors, the degree of unfamiliarity with new information, and the de-
gree of uncertainty that characterizes extreme events. In these contexts, ap-
propriate uses of information technology offer a means of extending human 
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problem-solving capacity in uncertain conditions. A key question for inves-
tigation is the extent to which a sociotechnical information infrastructure, 
designed to detect and transmit risk information quickly and accurately, can 
facilitate the rapid recognition of risk within a community and lead to more 
informed, timely action.

Proposition 2. Human capacity to recognize risk conditions can be increased 
by focusing risk data through notifications or selected views that are directly 
relevant to the responsibilities of each major decision maker in the system, 
thus reducing the overload of less relevant information and time required for 
information processing and facilitating the rapid absorption of threatening 
information by individual decision makers.

Communication of Risk

The prevailing method of communicating risk in disaster environments re-
lies largely on command-and-control processes executed through a carefully 
defined hierarchical order. For example, the National Response Plan (FEMA 
2004) and the National Incident Management System (FEMA 2005b), ad-
opted by the Federal Emergency Management Agency (FEMA) and the 
Department of Homeland Security as the authoritative policies governing 
emergency operations at the time of Hurricane Katrina, follow a serial for-
mat for communicating risk and requests for assistance from lower to upper 
jurisdictional levels. An analysis of communication patterns among emer-
gency response agencies in the hours and days leading up to, and follow-
ing, Hurricane Katrina as the storm made landfall on August 29, 2005, il-
lustrates the breakdown of this design in practice (Comfort 2005, 2006b). 
Building the awareness of risk to support collective action is a cumulative 
process. If the first two steps of risk detection and communication have 
not been carried out successfully, the effort to engage organizations from a 
wider arena in the emergency response system is likely to flounder or fail.

Our model for achieving this task of communicating critical informa-
tion to focused audiences is the “bowtie” architecture for decision support 
(Csete and Doyle 2004; Comfort 2005). As shown in figure 3.1, this design 
identifies key sources of data that “fan in” simultaneously to a central pro-
cessing unit (or “knot”) where the data are integrated, analyzed, and inter-
preted from the perspective and performance of the whole system. The new 
information is then “fanned out” to the relevant actors or operating units 
that use the information to make adjustments in their specific operations, 
informed by the global perspective. This design fits well with an emergency 
operations center, where status reports from multiple agencies are trans-
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mitted to the service chiefs, who review the data from the perspective of the 
whole community. The set of service chiefs collectively integrate, analyze, 
and interpret the data to adjust performance reciprocally among multiple 
organizations based on timely, valid information. This process represents 
self-organization (Axelrod and Cohen 1999) in emergency response, guided 
by the shared goals of protecting lives and property, and maintaining conti-
nuity of operations for the whole community (Comfort 1994b).

This theoretical framework acknowledges the importance of both design 
and self-organizing action in guiding coordinated action in a complex, dy-
namic environment. It can be modeled as a set of networks that facilitate 
the exchange of incoming and outgoing information through a series of an-
alytical activities that support systemic decision making. The information 
flow is multiway, but decision support gains efficiency through integrated 
analysis and coordinated action toward a clearly articulated goal for the 
whole system. The system operates by identifying the key sources of infor-
mation, the key processes of analysis and interpretation of incoming data, 
and the key routes of transmission for updated status reports on critical 
thresholds of risk. It maintains self-organizing functions in that personnel 
with informed knowledge adjust their own actions to achieve the best per-
formance for the whole system. Design, self-organization, and feedback are 

 

State level  

Integration 
Aggregation 
Visualization 
Interpretation 
Redirection 

Data 
collection 

Data 
analysis 

Organizational 
action 

Technical 
Environmental 

Resources 
Organizational 

Social 

(2) (3) (4) 

(5) (6) (9) (8) (7) (12) (11) (10) 

Initial 
conditions 

(1) 

County level  

Municipal level  

Fire, Police 
Medical Faciliti 

Public Works 
Search & Rescu 

Utilities 

Fire, police
Medical facilities

Public works
Search and rescue

Utilities

Engineering district level
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central to the effective performance of distinct organizational units within 
the global response system.

Proposition 3. The capacity of a set of organizational managers, each with 
specific responsibilities and operating at different locations, to coordinate 
their actions can be increased by the simultaneous transmission of relevant 
risk information to each manager, creating a “common operating picture” of 
risk to the region for all managers.

Self-Organization and Mobilization

The collective capacity of a community to take informed, coherent action in 
the face of danger is a measure of that community’s resilience. This capacity 
depends upon the cumulative set of cognitive, communicative, and adaptive 
processes outlined above. If any one of the preceding steps fails, the capac-
ity of the community for collective action is weakened. If all of the preceding 
steps are performed effectively, the capacity for collective action is strength-
ened. Further, instances of negative feedback can have the reverse effect of 
weakening the whole system’s performance in response to danger.

Disaster management involves multiple governmental, nonprofit, and pri-
vate entities with different structures and organizational models. The inter-
est of each organization in gathering information and disaster management 
data derives directly from its own mission. In current disaster management 
systems, these organizations are vulnerable to information overload caused 
by the transmission of large amounts of irrelevant information. As the num-
ber and variety of sensors, or monitoring instruments, continue to grow, so 
does the volume of data generated by these sociotechnical sources of infor-
mation. The capacity for multiple managers at different levels of responsi-
bility to view the relevant information for their specific arenas of action si-
multaneously enhances their ability to adapt and adjust their performance 
to the emerging threat more quickly, efficiently, and effectively. Setting the 
thresholds of risk for participating agencies, exposed to threats of different 
degrees of severity and limited by different levels of resources, requires the 
judgment of experienced emergency managers, as well as timely, valid in-
formation. The model of an executive dashboard, or a visual display of real-
time information using bowtie architecture, offers a mechanism for build-
ing a “common operating picture” among responsible actors in a complex 
disaster management system for a community at risk.

Proposition 4. The collective capacity of a community to act in coherent ways 
to reduce risk can be increased through information search and exchange, 
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focused views, and feedback processes to create an interorganizational learn-
ing system that adapts its behavior to fit available resources to changing con-
ditions of risk more appropriately.

Vulnerability to Systemic Failure

In each of the four decision processes identified above, human capacity for 
informed action is enhanced by access to appropriately designed and func-
tioning information technology. The interaction between organizational 
performance in coordinating action and the availability of and access to a 
functioning information infrastructure has a fundamental effect upon a 
community’s capacity to manage the risk to which it is exposed. Without 
access to such a technical information infrastructure, the organizational ca-
pacity to mobilize collective action in a region will likely fail. The collapse 
of the emergency response system in New Orleans after the city lost its 
communications aptly illustrates this argument (Comfort 2006b).

Proposition 5. Without a well-defined, functioning information infrastruc-
ture supported by appropriate technology, the collective response of a commu-
nity exposed to serious threat will fail.

Designing a Resilient Disaster Management Network

A disaster response system functions largely as a network of organizations 
that are focused on a common goal: risk reduction and continuity of opera-
tions for the community exposed to threat. The capacity of organizations 
to recognize risk may be affected by the structure of the network. If an or-
ganization performs a bridging function between two unrelated organiza-
tions (Burt 1992) in the network, it will gain more influence in the opera-
tion of the whole system. If an organization is isolated from other units in 
the system, it will likely lose influence in the operation of the whole system. 
The performance of the whole system depends upon the collective capac-
ity of its members to recognize risk and the degree of collaboration they are 
able to achieve in adjusting their actions reciprocally to one another in or-
der to manage their risk effectively.

Proposition 6. The performance of the entire disaster management system 
depends on the iterative functions of scanning the environment for risk,  
detecting it accurately, verifying the degree of risk, analyzing the informa-
tion from the perspective of the whole system, and transmitting the results 
in a timely manner to the multiple actors to serve as a basis for coordinated 
action.
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These six propositions, taken together, constitute a conceptual frame-
work regarding the evolution of the capacity for collective action in com-
munities exposed to recurring risk. The test of the framework is whether it 
provides insight into the strengths and weaknesses of practice.

Disaster Response in Practice

Can actual disaster operations be analyzed to determine whether the de-
cision processes that characterized them correspond to, or vary from, the 
model of decision making represented in the propositions outlined above? 
The situation reports recorded by the Louisiana Office of Homeland Secu-
rity and Emergency Preparedness (LOHSEP) offer an unusual source of 
empirical data against which to test a theoretical model of an evolving di-
saster management system. Since the performance of this intergovernmen-
tal system following Hurricane Katrina has been evaluated and discussed 
extensively in other studies (U.S. House of Representatives 2005; Farber 
et al. 2007; Brookings Institution 2005; Comfort 2005, 2006a), the de-
scriptive context of this disaster will not be repeated here. Rather, the focus 
of this analysis will be to assess the actual stages of an evolving disaster 
system, documented by actions recorded in the situation reports (sitreps) 
maintained by LOHSEP. The sitreps were recorded under the tense, urgent 
conditions of a major disaster and are subject to human error. Yet this set of 
reports is likely the most complete record of the disaster operations under-
taken by the state of Louisiana. This dataset documents the types of state-
level transactions undertaken in disaster operations, with interactions and 
exchanges reported among municipality, parish, and federal levels of re-
sponse operations.

The analysis that follows is based on the situation reports that were pre-
pared and maintained by LOHSEP for twenty-three days, from August 27 
through September 19, 2005, during the two days preceding and twenty-
one days following landfall of Hurricane Katrina on August 29, 2005.2 The 
situation reports represent the official record of disaster operations under-
taken at the state level in Louisiana in reference to Hurricane Katrina. The 
reports identify the organizations within the state of Louisiana that initi-
ated requests for assistance (initiating organizations), including the date 
and the time of each request. They also identify the type of assistance re-
quested (transactions) and the organizations to which each request was as-
signed for action (assigned organizations). Finally, they identify the status 
of each request in the response process, specifying the date and time that 
any change was made.
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Each of the six propositions presented above will be examined in ref-
erence to the situation reports to assess the record of actual performance 
against the theoretical model. A critical condition for effective performance 
in disaster management is the emergence of a “common operating pic-
ture” among the organizations participating in response operations. This 
condition is facilitated by the simultaneous transmission of relevant risk 
information among the set of participating organizations. Examining the 
situation reports recorded by LOHSEP, the record shows the status of in-
teractions among organizations with key responsibilities in disaster opera-
tions in the period of time immediately before and after the storm.

Detection of Risk

In the evolving conditions prior to Hurricane Katrina’s landfall on August 
29, 2005, the National Weather Service (NWS) detected a tropical storm off 
the Bahamas on August 23, 2005, and tracked the storm as it moved across 
Florida and into the Gulf of Mexico over the next five days, intensifying to a 
category 5 hurricane (D. L. Johnson 2006). The NWS predicted landfall in 
Louisiana and Mississippi on August 29, 2005, as a category 4 hurricane. 
The NWS reported the scientific evidence documenting the storm and its 
increasing severity to the news media on a daily basis (Times Picayune, Au-
gust 24–29, 2005). Scientific institutions had detected the storm and made 
this information publicly available

Yet other thresholds of risk were not detected or reported as the hurri-
cane was approaching landfall. These risks included the weakened status 
of the levees in New Orleans (Seed et al. 2005) and the evacuation needs of 
a large number of low-income residents of New Orleans who had no means 
of transportation (GAO 2006b; Brookings Institution 2006). While differ-
ent agencies, such as the Louisiana State University Hurricane Center (van 
Heerden et al. 2005), were aware of the status of these conditions, there 
was no integration of data from multiple sources that would have identi-
fied a broader threshold of risk for the Gulf Coast region, particularly the 
City of New Orleans. This lack of integration of risk data from different 
sources inhibited the emergence of a “common operating picture” for the 
public agencies responsible for emergency management agencies. Without 
a common understanding among agencies of the severity of the hurricane 
and its potential impact on communities directly in its projected path, the 
scientific information did not trigger coordinated action critical to a resil-
ient response at the federal, state, and local levels. Inaction at this point in 
the evolving event affected all subsequent decisions in the process.
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Recognition and Interpretation of Risk

Analysis of the situation reports confirms that the public agencies respon-
sible for disaster preparedness at local, state, and federal levels of authority 
did not adequately recognize the threat to the vulnerable infrastructure and 
population of New Orleans and consequently did not interpret the risk in 
time to mobilize action. Table 3.1 reports the number of requests for assis-
tance that were registered in the LOHSEP situation reports, by jurisdiction 
and date. Only fifteen requests for assistance from parishes were registered 
on August 27, 2005, two days before landfall. That number increased to 
eighty requests on August 28, 2005, with twenty-five requests from state 
agencies. Only on August 30, 2005, the day after Katrina made landfall, 
was there a significant increase in the number of requests for assistance 
initiated by parish, state, and regional jurisdictions, with a modest number 
of requests—thirty-six—initiated by agencies at the federal level. Figure 3.2 
shows the graphic distribution of the number of requests by date and juris-
dictional level. The data in table 3.1, corroborated graphically in figure 3.2, 
show that little more than 10 percent of the actions taken in response to 
Hurricane Katrina were taken prior to landfall on August 29, 2005. These 
findings demonstrate the widespread lack of recognition of the severity 
of the risk and consequent inaction by responsible agencies in the face of 
impending danger. Failure at the initial point of detecting risk was com-
pounded by failure in interpreting the gravity of that risk for the region, es-
pecially for the vulnerable City of New Orleans.

The LOHSEP situation reports document the pattern of requests for as-
sistance that came to the State Emergency Operations Center (EOC), the 
sequence used in processing the requests, and the actions taken in re-
sponse. Table 3.2 reports the total number of requests for assistance that 
were submitted to LOHSEP by the fourteen major types of response func-
tions for the period, August 27 to September 6, 2005. The top row of the 
table shows the number of requests for each type of response function. The 
lower rows show the status of the requests as they entered the system and 
the subsequent actions taken. The status categories represent the phases 
of the dispatch process. “No response” means that a request was received 
at the LOHSEP EOC, but no response was given. “Action required” means 
that a request was received and registered for action. “Pending” means that 
the request was assigned to a responsible agency for action. “Canceled” 
means that the request was aborted and no action was taken. “Ongoing” 
means that the request was received and that the urgent situation reported 
as requiring assistance was continuing. “En route” means that a unit had 
been dispatched to a specific location to provide assistance. “On scene” 
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means that the unit had arrived at the scene and that assistance was being 
given. “Released” means that the unit had completed its task and returned 
to service. The total number of requests less the number classified as “no 
response” equals the number of active requests. “On scene” + “en route” + 
“released” equals the number of completed actions that constructively con-
tributed to disaster operations.

By this classification, four categories of requests for assistance represent 
the largest share of the total number of reported transactions. These catego-
ries include requests for supplies, shelter, security, and equipment. Surpris-
ingly, the category that received the fewest requests was evacuation, indi-
cating that those residents who could leave did and that those who could 
not were likely more in need of supplies, shelter, security, and equipment. 
The most sobering finding represented in this table is the high number 
of actions that remained pending across all categories of response func-

Table 3.1  Number of Requests for Assistance Registered in LOHSEP Situation Reports by Date and 
Level of Jurisdiction

	 Aug. 	 Aug.	 Aug.	 Aug.	 Aug.	 Sept.	 Sept.	 Sept.	 Sept.	 Sept.
	 26	 27	 28	 29	 31	 1	 2	 3	 4	 5	 Total

City	  
  N	 0	 0	 0	 7	 2	 13	 18	 20	 3	 12	 75
  %	 0.00	 0.00	 0.00	 9.30	 2.70	 17.30	 24.00	 26.70	 4.00	 16.00	 100.00

Parish	  
  N	 15	 80	 106	 319	 163	 71	 96	 179	 38	 264	 1,331
  %	 1.13	 6.01	 7.96	 23.97	 12.25	 5.33	 7.21	 13.45	 2.85	 19.83	 100.00

Regional	  
  N	 0	 0	 2	 5	 3	 2	 3	 7	 2	 7	 31
  %	 0.00	 0.00	 6.50	 16.10	 9.70	 6.50	 9.70	 22.60	 6.50	 22.60	 100.00

State 
  N	 0	 25	 105	 466	 198	 83	 103	 240	 80	 264	 1,564
  %	 0.00	 1.60	 6.70	 29.80	 12.70	 5.30	 6.60	 15.30	 5.10	 16.90	 100.00

Federal
  N	 0	 0	 4	 36	 26	 8	 18	 34	 21	 58	 205
  %	 0.00	 0.00	 2.00	 17.60	 12.70	 3.90	 8.80	 16.60	 10.20	 28.30	 100.00

International
  N	 0	 0	 0	 0	 0	 1	 1	 2	 1	 1	 6
  %	 0.00	 0.00	 0.00	 0.00	 0.00	 16.00	 16.70	 33.30	 16.70	 16.70	 100.00

Total
  N	 15	 105	 217	 833	 392	 178	 239	 482	 145	 606	 3,212
  %	 0.47	 3.27	 6.75	 25.92	 12.20	 5.54	 7.44	 15.00	 4.51	 18.86	 100.00

Source: Situation reports, Louisiana Office of Homeland Security and Emergency Preparedness, Baton Rouge, LA. Au-
gust 27–September 6, 2005.
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tions—38.7 percent—and the low number of actions, again across all cate-
gories, that were successfully completed—0.6 percent—during the eleven-
day period for which status reports were recorded. These data document 
again the heavy burden of demands placed on the state agency in the first 
days after the storm and its inability to meet them in a timely manner. This 
situation indicates a lack of dynamic exchange among jurisdictional levels. 
Given a lack of recognition of risk prior to the storm at all jurisdictional lev-
els, the interorganizational system of disaster response outlined in policy 
and procedures was not effectively mobilized in the first eleven days after 
landfall.

Communication of Risk

Communicating the risk that has been detected and recognized as a threat 
to the community focuses the next set of decisions that are essential to re-
silient response. The legal framework of the National Response Plan (FEMA 
2004) and the National Incident Management System (NIMS) (FEMA 
2005b) outlines a formal process for communicating risk among the juris-
dictions. This framework specifies that when municipal jurisdictions are 
overwhelmed in extreme events, they request assistance from the next level 
of jurisdiction, parish or county. If the parish or county is overwhelmed, 
it requests assistance from the next level of jurisdiction, the state. In turn, 
when the state is overwhelmed, it requests assistance from the federal level. 
The design of NIMS is to facilitate a smoothly functioning transition of as-
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Table 3.2  Frequency Distribution of Requests for Assistance by Mission Status Reported to Emergency  
Operation Center, State of Louisiana

	 	 							       Total
	 No	 Action	 Operation			   En	 On		  trans-	
	 response	 required	 pending	 Canceled	 Ongoing	 route	 scene	 Released	 actions

Search and Rescue
  N	 27	 95	 98	 15	 0	 5	 0	 0	 182
  %	 14.80	 52.20	 53.80	 8.20	 0.00	 2.70	 0.00	 0.00	 6.00
Damage Assessment
  N	 3	 7	 2	 1	 0	 0	 0	 0	 8
  %	 37.50	 87.50	 25.00	 12.50	 0.00	 0.00	 0.00	 0.00	 0.30
Supplies
  N	 166	 414	 248	 37	 0	 9	 0	 3	 665
  %	 25.00	 62.30	 37.30	 5.60	 0.00	 1.40	 0.00	 0.50	 21.90
Transportation
  N	 40	 99	 65	 26	 2	 5	 7	 1	 186
  %	 21.50	 53.20	 34.90	 14.00	 1.10	 2.70	 3.80	 0.50	 6.10
Evacuation
  N	 8	 12	 3	 1	 0	 0	 0	 0	 14
  %	 57.10	 85.70	 21.40	 7.10	 0.00	 0.00	 0.00	 0.00	 0.50
Shelter
  N	 45	 115	 83	 28	 0	 12	 36	 0	 237
  %	 19.00	 48.50	 35.00	 11.80	 0.00	 5.10	 15.20	 0.00	 7.80
Security
  N	 104	 207	 248	 36	 9	 27	 51	 2	 505
  %	 20.60	 41.00	 49.10	 7.10	 1.80	 5.30	 10.10	 0.40	 16.60
Emergency response
  N	 21	 45	 36	 4	 0	 5	 2	 0	 84
  %	 25.00	 53.60	 42.90	 4.80	 0.00	 6.00	 2.40	 0.00	 2.80
Medical
  N	 63	 141	 26	 21	 0	 1	 3	 1	 178
  %	 35.40	 79.20	 14.60	 11.80	 0.00	 0.60	 1.70	 0.60	 5.90
Utility
  N	 58	 115	 100	 35	 0	 28	 1	 8	 226
  %	 25.70	 50.90	 44.20	 15.50	 0.00	 12.40	 0.40	 3.50	 7.40
Heavy Equipment
  N	 130	 245	 157	 60	 7	 9	 24	 1	 459
  %	 28.30	 53.40	 34.20	 13.10	 1.50	 2.00	 5.20	 0.20	 15.10
Light Equipment
  N	 16	 36	 38	 5	 0	 2	 7	 0	 81
  %	 19.80	 44.40	 46.90	 6.20	 0.00	 2.50	 8.60	 0.00	 2.70
Personnel
  N	 28	 71	 47	 27	 0	 4	 0	 1	 134
  %	 20.90	 53.00	 35.10	 20.10	 0.00	 3.00	 0.00	 0.70	 4.40
Communication and Coordination
  N	 20	 38	 24	 4	 1	 0	 10	 1	 75
  %	 26.70	 50.70	 32.00	 5.30	 1.30	 0.00	 13.30	 1.30	 2.50
Totals
  N	 729	 1,640	 1,175	 300	 19	 107	 141	 18	 3,034
  %	 24.00	 54.10	 38.70	 9.90	 0.60	 3.50	 4.60	 0.60	 100

Source: Situation reports, Louisiana Office of Homeland Security and Emergency Preparedness, Baton Rouge, LA. 
August 27–September 6, 2005.
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sistance and authority across jurisdictions to activate a truly national re-
sponse system of support and assistance to extreme events. Under this legal 
framework, the situation reports submitted to LOHSEP can be interpreted 
as requests for assistance from parishes and, in the case of New Orleans, 
a parish/city. Consequently, one measure of resilience in the communica-
tion of risk to wider arenas of response and resources is the timeliness of re-
sponse to these requests.

Table 3.3 presents the data regarding the change in status categories 
as requests for assistance were processed by LOHSEP. The data show the 
number of hours that requests were held in each action status category be-
fore moving to the next and provide a profile of the pace of disaster opera-
tions and the amount of delay involved in meeting requests for action. The 
profile shows the slow evolution of the Katrina response system over the 
period of eleven days for which status data were reported.

Again, the data document the sizeable delay in assigning the requests 
to an agency for action—the change from “action required” to “pending”—
for even the most urgent requests. For example, the delay for search and 
rescue (mean = 48.2 hours) was more than two days, and that for emer-
gency response (mean = 33.7 hours) was more than a day. For less immedi-
ate requests, such as utilities, the time delay was 3.6 days, and for supplies, 
the time delay was even longer, an average of 7.2 days. Clearly, the EOC 
at LOHSEP was overwhelmed. The categories with the largest number of 
requests—“Security,” “Search & Rescue,” and “Supplies”—had significant 
delays, indicating disconnected linkages in the interdependent disaster re-
sponse network.

Two types of requests for assistance made to LOHSEP reveal a higher 
rate of completion than the others, “Security” and “Utilities.” Given the pri-
mary need for both types of assistance in the badly damaged environment 
left behind by Hurricane Katrina, this finding documents the priorities set 
by the response agencies. While the requests detailed in the situation re-
ports were initially intended for Louisiana state agencies, the cumulative 
delay in response indicates the inability of the state to meet these requests 
without federal assistance. This finding further indicates the state emer-
gency preparedness system’s low capacity to absorb threatening informa-
tion and communicate it effectively among its members.

Comparing the response time among the fourteen response function 
categories, we calculated an analysis of variance (ANOVA) to determine 
whether there is any significant difference among the means of catego-
ries. The results of the ANOVA show a significant difference in mean time 
spent in moving from “Action required” to “Released” or completed action 
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Table 3.3  Change in Status of Requests for Assistance, Louisiana Office of Homeland Security and 
Emergency Preparedness

	 No. of	 Total no.	 Mean	 Median
	 requests,	 of hours	 no. of	 no. of				  
	 required to	 in	 hours 	 hours	 Standard		  Mini-	 Maxi-
	 pending	 status	 in status	 in status	 deviation	 Range	 mum	 mum

Search and Rescue	 26	 1,254.0	 48.2	 12.0	 122.8	 627.0	 0.0	 627.0

Damage Assessment	 1	 107.0	 107.0	 107.0	N /A	N /A	N /A	N /A

Supplies	 30	 5,208.0	 173.6	 192.0	 48.6	 179.0	 67.0	 246.0

Transportation	 6	 112.0	 22.4	 15.5	 15.1	 38.0	 6.0	 44.0

Evacuation	 1	 4.0	 4.0	 4.0	N /A	N /A	N /A	N /A

Shelter	 9	 290.0	 32.2	 27.0	 32.9	 105.0	 2.0	 107.0

Security	 30	 981.0	 32.7	 37.0	 14.1	 72.0	 0.0	 72.0

Emergency Response	 3	 101.0	 33.7	 32.0	 20.6	 41.0	 14.0	 55.0

Medical	 2	 52.0	 26.0	 26.0	 5.7	 8.0	 22.0	 30.0

Utility	 20	 1,740.0	 87.0	 93.0	 33.2	 124.0	 20.0	 144.0

Heavy Equipment	 6	 128.0	 21.3	 17.0	 14.6	 35.0	 4.0	 39.0

Light Equipment	 4	 156.0	 39.0	 42.5	 29.5	 67.0	 2.0	 69.0

Personnel	 5	 256.0	 51.2	 39.0	 53.1	 130.0	 14.0	 144.0

Communication and	 N/A	N /A	N /A	N /A	N /A	N /A	N /A	N /A
 C oordination		

Raw totals	 143	

	 No. of	
	 requests,	 Total no.	 Mean	 Median				  
	 required to	 of hours	 no. of	 no. of
	 (pending) to	 in	 hours 	 hours	 Standard		  Mini-	 Maxi-
	 canceled	 status	 in status	 in status	 deviation	 Range	 mum	 mum

Search and Rescue	 7	 79.0	 11.3	 4.0	 16.9	 41.0	 0.00	 41.0

Damage Assessment	 1	 50.0	 50.0	 50.0	N /A	N /A	N /A	N /A

Supplies	 12	 568.0	 47.3	 39.5	 29.3	 111.0	 3.0	 114.0

Transportation	 8	 344.0	 43.0	 21.0	 51.4	 136.0	 4.0	 140.0

Evacuation	 1	 108.0	 108.0	 108.0	N /A	N /A	N /A	N /A

Shelter	 10	 468.5	 46.9	 40.8	 40.3	 138.0	 6.0	 144.0

Security	 19	 494.0	 26.0	 26.0	 25.5	 94.0	 0.0	 94.0

Emergency Response	 2	 89.0	 45.0	 44.5	 60.1	 85.0	 2.0	 87.0

Medical	 12	 721.5	 60.1	 8.5	 82.2	 188.5	 4.0	 192.5

Utility	 15	 1,004.0	 66.9	 46.0	 51.8	 148.0	 2.0	 150.0

Heavy Equipment	 28	 2,141.5	 76.5	 61.0	 57.5	 188.0	 2.0	 190.0

Light Equipment	 2	 130.0	 65.0	 65.0	 83.4	 118.0	 6.0	 124.0

Personnel	 11	 365.5	 33.2	 29.0	 19.7	 71.0	 6.0	 77.0

Communication and	 2	 41.0	 20.5	 20.5	 16.3	 23.0	 9.0	 32.0
 C oordination		

Raw totals	 130	

(table continues)
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among categories of transactions (p = 0.000). A post-hoc test (the Games-
Howell, because of its heterogeneity) indicates that the mean time for re-
sponse to requests classified as “Utilities” differs significantly from that for 
the categories of “Security,” “Transportation,” and “Emergency Response.” 
Response to requests for assistance regarding “Utilities” was especially 
slow in comparison to other categories. These findings indicate the points 
of decision making in the response process where additional staffing and 
personnel would have increased the resilience of the response system. The 
means plot shows the ANOVA results graphically in the appendix at the 
end of this chapter.

Self-Organization and Mobilization

The fourth proposition in the model for a resilient community refers to 
its capacity to engage in self-organizing action and to mobilize collective 

Table 3.3 (Continued)

	 No. of	
	 requests,				  
	 required to	
	 completed	 Total no.	 Mean	 Median	
	 (en route +	 of hours	 no. of	 no. of	
	 on scene +	 in	 hours 	 hours	 Standard
	 released)	 status	 in status	 in status	 deviation

Search and Rescue	 2	 2.0	 1.0	N /A	N /A

Damage Assessment	 N/A	N /A	N /A	N /A	N /A

Supplies	 6	 112.0	 37.3	 25.0	 39.0

Transportation	 3	 8.0	 2.7	 2.0	 3.05

Evacuation	 N/A	N /A	N /A	N /A	N /A

Shelter	 11	 370.0	 33.6	 19.0	 38.8

Security	 35	 762.0	 21.8	 19.0	 24.6

Emergency Response	 2	 56.0	 28.0	 28.0	 12.7

Medical	 1	 37.0	N /A	N /A	N /A

Utility	 28	 1,810.0	 64.6	 39.0	 47.5

Heavy Equipment	 6	 193.0	 32.2	 24.5	 34.5

Light Equipment	 1	 2.0	 2.0	 2.0	N /A

Personnel	 N/A	N /A	N /A	N /A	N /A

Communication and	 1	 14.0	 14.4	 14.0	N /A
 C oordination		

Raw totals	 96	

Source: Situation reports, Louisiana Office of Homeland Security and Emergency 
Preparedness, Baton Rouge, LA. August 27–September 6, 2005.
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action in the response system to reduce risk. Importantly, the data docu-
ment the rate of change for the whole system, as well as identify the status 
categories and types of transactions for which the delay in response was 
the greatest. The high ratio of requests that remained “pending” and “can-
celed” in the categories of “Search & Rescue” and “Evacuation” documents 
the difficulty in mobilizing support for these critical functions in disaster 
operations.

The role of LOHSEP, under the Louisiana Emergency Plan, was to pro-
vide backup support to the local municipalities and parishes. The low rate 
of completion for these tasks indicates a serious lack of coordination among 
the federal, state, parish, and municipal agencies engaged in disaster op-
erations. In contrast, although the length of time spent in meeting requests 
for assistance regarding utilities was substantially greater than in the other 
types of transactions, the ratio of task completion (16.7 percent) for this cat-
egory was relatively high.

The findings presented in table 3.4 corroborate the substantial delay re-
ported in table 3.3 (above) in moving requests for assistance from one phase 
of the response process to the next in the overall disaster operations system 
for the state of Louisiana. Table 3.4 also documents significant differences 
in demand among the fourteen categories of response transactions. The 
data presented in both tables 3.3 and 3.4 indicate apparent bottlenecks in 
moving information and action through the network of the organizations 
that participated in disaster operations at the state level. The overall per-
formance of the response system reveals substantial delays in managing 
operations at the state level among state agencies, between state agencies 
and parishes, and between state and federal agencies. These findings sug-
gest points at which well-designed changes in the process of managing re-
quests for assistance could improve the resiliency of the intergovernmental 
response system.

Vulnerability to Systemic Failure

If the four decision phases identified in a disaster management system—(1) 
detection of risk, (2) recognition and interpretation of risk as a basis for ac-
tion, (3) communication of risk to wider arenas of response and resources, 
and (4) self-organization and mobilization of action to reduce risk—are not 
carried out effectively, the system is vulnerable to failure. Data from the 
LOHSEP situation reports indicate serious weaknesses at each decision 
phase, revealing vulnerability to failure in catastrophic events not only for 
the communities exposed to risk but for the entire nation. The analyses 
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document that there was no systematic, reliable information system that 
could provide decision support to LOHSEP. Without that infrastructure, the 
communications processes—and therefore the potential for managing col-
lective action in response to this event—largely failed.

Redesigning a More Resilient Disaster Management Network

The analysis of the Louisiana situation reports documents the overloaded 
response system at the state level for Hurricane Katrina, but the larger 
question is how these findings can be used to inform the redesign of a dy-
namic intergovernmental system that can adapt quickly to reduce risk from 
extreme events. The results from the preceding analyses lead to further re-
search questions: (1) Where are the bottlenecks in the network? (2) Why is 
there delay in the transmission of critical information among the partici-
pating agencies? (3) Why is there a difference in rate of response among the 
types of transactions?

Examining the record of time spent in each phase of the response pro-
cess, two types of bottlenecks appear to occur in the system. The first is de-
fined as a jamming point in the process of mobilizing response operations, 
and the second is a jamming of the interaction of one organization with 
another in the system. One possible explanation for the delay in response 
activities may be the existence of bottleneck organizations in the system. If 
participating organizations cannot scan, validate, and process the appropri-
ate information and resources in an efficient and effective way, they create a 
domino effect of escalating delay in task completion for all other organiza-
tions that are dependent upon that first step.

What Is a Bottleneck Organization?

A bottleneck is a critical point that can cause delay in the interdependent 
process of emergency response, hindering the operations of the whole sys-
tem. In seeking to improve the resiliency of the response system, it is es-
sential to identify points in the evolving process where delay by one orga-
nization may trigger a cascade of delay throughout the set of organizations 
participating in response operations. The source of the delay could be ei-
ther technical or organizational, and it is often both. But if these “bottle-
necks” can be identified in an actual response system, the response process 
can be redesigned to operate more efficiently in future disaster operations.

The situation reports from LOHSEP provide four data points that can be 
used to track a request for assistance through the response process: (1) initi-
ating organization, (2) transaction, (3) assigned organization, and (4) status 
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Table 3.4  Types of Ratio for Changes in Status, Requests for Assistance in Disaster Operations, Louisiana  
Office of Homeland Security and Emergency Preparedness			 

	 Search	 Damage					   
	 and	 Asses- 		  Transpor-			    
	 Rescue	 ment	 Supplies	 tation	 Evacuation	 Shelter	 Security

No response ratio

  Number of “no	 27	 3	 166	 40	 8	 45	 104
    response”
  Number of	 182	 8	 665	 186	 14	 237	 505
    total requests
  Ratio of “no	 14.84	 37.50	 24.96	 21.51	 57.14	 18.99	 20.59
    response” to	  
    requests		

Holding ratio

  Number of 	 26	 1	 30	 6	 1	 9	 30
  “action required  
  to pending”	
  Number of total	 155	 5	 499	 146	 6	 192	 401
    requests— 
    no response	
  Ratio of action	 16.77	 20.00	 6.01	 4.11	 16.67	 4.69	 7.48 
    required to  
    pending	

Cancellation ratio

  Number of “action	 7	 1	 12	 8	 1	 10	 19 
    required to  
    canceled”	
  Number of total	 155	 5	 499	 146	 6	 192	 401
    requests—no  
    response	
  Ratio of action	 4.52	 20.00	 2.40	 5.48	 16.67	 5.21	 4.74
    required to 
    canceled	

Completion ratio

  Number of	 2	N /A	 6	 3	N /A	 11	 35 
    “action required  
    to en route, on  
    scene, and  
    released”	
  Number of total	 155	 5	 499	 146	 6	 192	 401
    requests— 
    no response	
  Ratio of action 	 1.29	N /A	 1.20	 2.05	N /A	 5.73	 8.73
    required to 
    en route, on  
    scene, and  
    released	

Note: “No response ratio” = number of “no response” / number of total requests by transaction category; holding 
ratio = number of “action required to pending” / (number of total requests by transaction category—number of no  
response); cancellation ratio = number of “action required to pending or canceled” / (number of total requests by  
transaction category—number of no response); completion ratio = number of “action required to en route, on scene,  
and released” / (number of total requests by transaction category—number of no response).

Source: Situation reports, Louisiana Office of Homeland Security and Emergency Preparedness, Baton Rouge, LA.
August 27–September 6, 2005.
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of interaction. To identify the bottlenecks, we focused on the assigned or-
ganizations because they receive requests from the initiating organizations 
and are responsible for taking the next stage of action. If they accept and act 
on the request, they also distribute incoming information and resources to 
other organizations in the system.

To identify bottlenecks in the “process,” we counted the total number of 
hours that a request for assistance spent in one phase before it was shifted 
to the next phase in the response process. As shown in table 3.5, the to-
tal number of hours for the entire system to shift from “action required” 
to “pending” is 10,389 hours, with the mean of 72.7 hours and a standard 
deviation of 30.0 hours. Although there are no data for the status change 
from “on scene” to “released,” the recorded time delay was very severe in 
shifts from “action required to pending” and “pending to cancellation.” Af-
ter LOHSEP received initial and unverified requests from initiating orga-
nizations, agency staff needed to verify each incoming request and assign 
it to a response agency. This procedure was established to validate each re-
quest and to ensure that scarce resources were allocated appropriately. Dur-
ing this period of verification, the request was classified as “pending.” In an 
event of the scope and scale of Hurricane Katrina, the workload of LOHSEP 
staff in processing the incoming requests for assistance quickly increased 
to the point that the requests were stalled in the pending phase. Quick and 
effective decision making was severely limited. In this time-dependent pro-
cess, the time lag in the subsequent status shifts decreased dramatically. 
Apparently, once a request had been assigned to an action agency, and fur-
ther accepted by that agency, the delivery of services was relatively efficient. 
This level of performance may reflect the considerably lower number of 
tasks that were assigned for action out of the total number of requests.

Managing disaster response operations is a very complex, interdepen-
dent process. Ironically, the very structure of the process designed to ensure 
efficient management of resources in disaster operations likely contributed 
to the substantial delays in mobilizing action and the ineffectiveness of the 
overall performance of the disaster response system following Hurricane 
Katrina. The role and location of an organization in the disaster response 
system can affect substantially the performance of other participating or-
ganizations in the system. Clearly, a new model for increasing effectiveness 
in mobilizing disaster operations is needed, one that acknowledges the ca-
pacity of the organizational system to anticipate, adapt, and reallocate its 
resources according to the demands from its operational context.

To identify the organizations that created bottlenecks, we counted the 
accumulated time period in hours for each responding organization to es-
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timate the length of time it took for these organizations to shift to the next 
stage in response operations. For example, if it took 35 hours for FEMA to 
shift from “action required” to “pending,” and 10 hours to shift from “pend-
ing” to “on scene,” and again took 12 hours to shift from “on scene” to 
“released,” then the total accumulated number of hours in this case is 57 
hours, and the mean is 19 hours. One possible criticism of this approach 
is that if any one organization has a lot of interactions with other organiza-
tions, then the accumulated time would increase accordingly. By dividing 
the accumulated number of hours over the response process by the number 
of interactions, we calculated the mean time of the delay between an initial 
report of “action required” and the shift to the next stage of action. The re-
sults are reported in table 3.6.

None of the organizations reported rapid mean response records, but 
compared to the others, the Louisiana National Guard, the Louisiana Of-
fice of Homeland Security and Emergency Preparedness, and the Louisiana 

Table 3.5  Summary, Total Time Delay in Hours Reported for Each Change of Status

	 Number	 Total  
	 of	 Time 
	 Trans- 	 Elapsed 			   Standard	 Maxi-	 Mini-		
	 actions	 (hours)	 Mean	 Median	 Deviation	 mum	 mum	 Range

Action required 	 143	 10,389	 72.7	 32.0	 30.0	 150.0	 0.0	 150.0
  to pending	

Pending to en 	 23	 938	 40.8	 39.0	 47.0	 150.0	 0.0	 150.0
  route		

En route to 	 21	 353	 16.8	 19.0	 7.6	 43.0	 8.0	 35.0
  on scene		

On scene to 	 N/A	N /A	N /A	N /A	N /A	N /A	N /A	N /A
  released		

Action required 	 13	 893	 68.7	 44.0	 54.3	 150.0	 2.0	 148.0
  (pending) to  
  released		

Action required to 	 88	 5,031	 57.2	 39.0	 51.2	 192.5	 0.0	 192.5
  cancellation	

Pending to 	 42	 1,569	 37.4	 15.5	 46.4	 162.0	 0.0	 162.0
  cancellation	

Source: Situation reports, Louisiana Office of Homeland Security and Emergency Preparedness, Baton Rouge, LA. 
August 27–September 6, 2005.
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State Police were more efficient in playing their roles. These findings docu-
ment the lower time lag for the organizations responsible for security at the 
state level in comparison to the other categories. Other organizations that 
received a significant number of requests, such as the U.S. Army Corps of 
Engineers and FEMA, were much slower to respond.

The next question concerns what causes the bottlenecks for these orga-
nizations. Are bottlenecks related to managerial problems in each organiza-

Table 3.6  Total Time Lag for Each Responding Organization

	 Accumulated  
	 Total  
	 Delay, When  
	 Responding	 Number of 	 Mean 
Name of Organization	 (hours)	 Transactions 	 (hours)

Department of Health and Hospitals, Louisiana	 730.5	 5	 146.1

American Red Cross: Louisiana Southeast Chapter	 144.0	 1	 144.0

Department of Transportation and Development, Louisiana	 152.0	 2	 76.0

Army Corps of Engineers	 4,571.0	 64	 71.4

Louisiana Emergency Operations Center	 283.0	 4	 70.8

Federal Emergency Management Agency, United States	 1,477.0	 25	 59.1

Department of Agriculture and Forestry, Louisiana	 955.0	 18	 53.1

Department of Wildlife and Fisheries, Louisiana	 791.5	 20	 39.6

Parish of East Baton Rouge	 39.0	 1	 39.0

Civil Air Patrol—Louisiana Wing	 76.0	 2	 38.0

Emergency Management Assistance Compact	 37.0	 1	 37.0

Louisiana State Police	 145.4	 4	 36.4

Homeland Security Division of LOHSEP	 64.0	 2	 32.0

Louisiana Office of Homeland Security and Emergency 	 862.0	 27	 31.9 
  Preparedness	

Louisiana Army National Guard	 312.5	 10	 31.3

Louisiana National Guard	 2,915.5	 105	 27.8

Louisiana Air National Guard	 183.0	 10	 18.3

Source: Situation reports, Louisiana Office of Homeland Security and Emergency Preparedness, Baton Rouge, LA.
August 27–September 6, 2005.
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tion? Or to the position of these organizations in the emergency response 
process? Or both? With current data, it is difficult to determine whether 
managerial failure really existed, but it is possible to check the structure of 
the disaster response network by using network analysis to determine what 
might affect the delay of the responding organizations. Network measures 
of degree centrality, betweenness centrality, density, and distance were 
calculated to see whether there exists any significant correlation between 
these measures and mean time lag.

The organizations listed in table 3.6 represent the set of organizations 
identified in the situation reports as the primary actors in the disaster re-
sponse system that emerged following Hurricane Katrina. Each organiza-
tion interacted with other organizations in the performance of the fourteen 
categories of response actions. These fourteen categories represent subsets 
of actions taken within the entire disaster response system. Table 3.6 pres-
ents a summary of the accumulated time, the total number of requests for 
assistance, and the mean response time for each organization.

Network analysis measures confirmed a high degree of fragmentation 
among the organizations participating in response operations. The set of 
181 organizations that were identified as interacting in the first eleven days 
reported a total degree centralization of .193, low for a coherent response 
system. Out of 181 organizations, 54, or 29.8 percent, were isolates—orga-
nizations that were unconnected with others. Network analysis offers sev-
eral further measures of this disaster response system, but these findings 
will be presented in a subsequent paper.

Further evidence of bottlenecks is given by a regression analysis of the 
hours of delay time in interactions initiated between jurisdictions. Table 3.7 
presents findings that report regression coefficients for mean hours of de-
lay for jurisdictions initiating interactions with other jurisdictions against 
the dependent variable, the duration of time spent in a mission phase. The 
first column indicates the number of cases for each pair of interacting or-
ganizations. The second column reports the regression coefficient, and the 
third column reports the significance level, with p  <  .05 considered statisti-
cally significant.

Interestingly, the findings document that the response operations were 
largely performed at the parish and state levels of jurisdiction. The larg-
est category of interactions, 125, or 32.9 percent, initiated by parish orga-
nizations to the state, had a significant delay time, p < .03. The next larg-
est category of interactions, state organizations interacting with other state 
organizations, 120, or 31.6 percent, also showed a delay time, but it was not 
significant. All categories including federal interactions, except city to fed-
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eral, reported statistically significant delay times. These findings document 
the slow response of jurisdictional agencies generally, but the particularly 
slow federal response to any jurisdictional level except city. The city to fed-
eral relationship must be viewed cautiously, as there were only four such 
cases reported in the situation reports.

Intergovernmental Disaster Response as a Learning Process

The analysis of the situation reports of actual disaster operations conducted 
through LOHSEP documents the degree to which the intergovernmen-
tal system was overwhelmed in the Katrina disaster. The data show that 
four of the six propositions listed above as essential for a resilient intergov-

Table 3.7  Regression Coefficients for Mean Hours of Delay against Duration of Time Spent in Mission 
Phase by Jurisdictional Relationship

	 Number of		  Significance	
Jurisdictional Relationshipa	 of Cases	 Coefficientb	 Score

City organization interacting with state organization	 4	 17.70	 0.52

City organization interacting with federal organization	 3	 14.03	 0.08

Parish organization interacting with either parish or 	 2	 65.20	 0.09
  regional organization	

Parish organization interacting with state organization	 125	 12.66	 0.03

Parish organization interacting with federal organization	 44	 44.97	 0.00

State organization interacting with state organization	 120	 8.22	 0.11

State organization interacting with either federal or 	 43	 34.36	 0.00
  regional organization	

Federal organization interacting with state organizationc	 23	 26.30	 0.00

Federal organization interacting with federal organization	 3	 74.86	 0.01

International organization interacting with state organization	 1	 12.70	 0.00

Dependent variable: duration	N  = 380	 R2 = 0.1226

a. These ten relationships are the only relations observed with an identifiable mission duration.

b. All coefficient scores reported here refer to the score on federal to state durations, since that case was used as the 
reference case.

c. The case of federal organizations interacting with state organizations was taken as the reference case, since it had the 
lowest mean duration time. Values listed here are formally presented as the constant in the regression analysis results.
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ernmental response system were not present in the response system that 
evolved in Louisiana after Hurricane Katrina. Regarding Proposition 1, the 
situation reports documented delays in the data transmission that reduced 
the capacity of state managers to comprehend the full extent of losses to the 
communities affected by the hurricane and the flood.

In reference to Proposition 2, the extensive delays in moving requests for 
assistance through the different steps in the process of allocating response 
personnel and resources provided clear evidence of overload for the system. 
Regarding Proposition 3, the evidence showed that managers at different 
locations—parishes, other state agencies, federal agencies—did not have a 
common understanding of risk to the region. Concerning Proposition 4, 
the sitrep data reveal little capacity for participating organizations to act col-
lectively and coherently. There is little evidence of information exchange or 
feedback among the organizations participating in the response system.

Propositions 5 and 6 indicate how an intergovernmental response sys-
tem could be strengthened by investing in information infrastructure that 
would facilitate communication and feedback within and between parishes, 
within and between state agencies, among state agencies and parishes, and 
between state and federal agencies. Extending a well-designed informa-
tion infrastructure across intergovernmental boundaries, including federal 
agencies, was presumably the intent of NIMS, but this goal was not realized 
in the response operations following Katrina. Without a well-functioning 
information infrastructure, communication and coordination fail, and the 
response system is compromised. As data from disaster operations in Ka-
trina demonstrate, the system was essentially a scattered set of organiza-
tions that performed in an erratic manner under severely compromised op-
erating conditions.

The initial lack of regionwide recognition of the threat posed by the 
advancing storm in the days prior to landfall on August 29, 2005, inhib-
ited the emergence of a common consensus on strategies to minimize risk 
among the many jurisdictions and organizations operating in the region. 
The technical failure of the communications system in the days immedi-
ately after landfall left the state organizations without direct contact with 
the parishes and municipalities most at risk. Without that “common op-
erating picture” clearly communicated to the relevant actors, the delays 
among this large set of interdependent actors increased, and the emergency 
response system outlined on paper cascaded into failed actions.

The challenge, of course, is to use findings from this analysis to assess 
more accurately the points of possible intervention that could have reversed 
the downward spiral of failure in the intergovernmental response system. 
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Clearly identified, these points could serve as the basis for redesigning an 
effective intergovernmental crisis management system. Returning to the 
propositions specified in the theoretical model, a major investment of time, 
effort, and talent in building an analytical knowledge base for the vulner-
able Gulf Coast region is a primary first step toward increasing its capacity 
to manage the recurring risk of hurricanes and water-related hazards. Di-
saster plans that are bounded by jurisdictional constraints limit the vision 
needed to recognize the risk of catastrophic events that threaten wide geo-
graphic areas or span decades in their return rates.

Second, the human capacity of managers and organizations to learn new 
strategies, try new approaches, and rigorously evaluate failed policies offers 
the strongest potential for constructive change in the region. Yet this is a 
learning process, and it needs to be structured for timely, valid informa-
tion exchange and nurtured to elicit candid feedback to achieve significant 
results. Information technology, carefully designed to function in extreme 
events and deployed with consistent standards for operation, offers a sub-
stantial technical advantage in coping with complex, interdependent, large-
scale catastrophic events. But this strategy requires a consistent commit-
ment of time and effort to maintain a current knowledge base and to train 
personnel to use the technology appropriately. The alternative—not to take 
advantage of appropriately designed information technology to facilitate 
management of both risk and related technologies at a regional level—is 
starkly clear in the sobering losses in lives and billions of dollars in damage 
following Hurricane Katrina.

Third, clear evidence of bottlenecks in the response process is revealed 
in the status data reported in the situation reports maintained by the Loui-
siana Office of Homeland Security and Emergency Preparedness. Based on 
these findings, the highest priority in redesigning an effective system for 
disaster mitigation and response is reducing the impact of such obstacles to 
managing the efficient flow of information within and among participating 
agencies. This task requires a sociotechnical approach, given the volume 
of requests in a major disaster, and the need for response organizations to 
build surge capacity before an extreme event occurs.

Appendix: Means Plot of ANOVA
The results of the analysis of variance (ANOVA) show a significant difference 
in means among the nine categories of response functions by transactions: F 
(8,394) = 7.181 P-value = 0.000 (a = 0.05). Because equal variances are not as-
sumed, this analysis used the Games-Howell post-hoc test to check which cat-
egory is different from other categories in mean difference. According to this 
post-hoc test, the category of “Utility” has a longer mean time lag compared to 

@seismicisolation@seismicisolation

https://t.me/seismicisolation


Designing Adaptive Systems    61

the other categories, and “Security” has a significantly shorter mean in response 
time. (The mean difference is significant at the .05 level). The transaction catego-
ries of “Damage Assessment,” “Evacuation,” “Communication & Coordination,” 
“Emergency Response,” “Light Equipment,” and “Others” have not been included 
in this ANOVA because of the small number of cases in these categories.

Table 3.8  Network Measures for Disaster Management Categories

  
 
 
 
 
 

Row count	 35	 88	 80	 35	 49	 102	 37	 76	 44	 31	 55	 11	 217

Column count	 35	 88	 80	 35	 49	 102	 37	 76	 44	 31	 55	 11	 217

Edge count	 58	 169	 151	 55	 78	 194	 49	 144	 70	 33	 83	 6	 625

Density	 0.049	 0.022	 0.024	 0.046	 0.033	 0.019	 0.037	 0.025	 0.037	 0.036	 0.028	 0.055	 0.013

Isolate count	 3	 6	 6	 0	 3	 4	 2	 3	 4	 4	 3	 3	 15

Component	 4	 8	 8	 2	 4	 6	 4	 7	 6	 8	 5	 5	 16
  count

Characteristic	 1.851	 2.023	 2.93	 1.538	 2.13	 2.189	 2.079	 2.481	 1.963	 1.775	 1.448	 1	 2.611
  path length

Krackhardt	 0.834	 0.826	 0.809	 0.889	 0.880	 0.886	 0.794	 0.777	 0.744	 0.458	 0.826	 0.236	 0.866
  connectedness

Degree	 0.245	 0.301	 0.203	 0.123	 0.335	 0.314	 0.225	 0.221	 0.266	 0.194	 0.250	 0.117	 0.521
  centralization

Betweenness	 0.047	 0.037	 0.081	 0.015	 0.087	 0.040	 0.079	 0.062	 0.054	 0.032	 0.020	 0.000	 0.045
  centralization

Closeness	 0.013	 0.001	 0.004	 0.018	 0.004	 0.001	 0.011	 0.003	 0.009	 0.010	 0.004	 0.035	 0.001
  centralization

Fragmentation	 0.166	 0.174	 0.191	 0.111	 0.120	 0.115	 0.206	 0.223	 0.256	 0.542	 0.174	 0.764	 0.461

Source: Situation Reports, Louisiana Office of Homeland Security and Emergency Preparedness, Baton Rouge, LA. 
August 27–September 6, 2005.
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4 L essons from the Military 
	S urprise, Resilience, and the Atrium Model

	 Chris C. Demchak

Military strategists are sometimes accused of planning and spending for the worst 
case and least likely scenarios. Given the difficulty of accurate forecasting and the 
gravity of failure in war, it would be negligent to do otherwise.

		C  aptain George Kastens, Building a Beehive: Observations 
		  on the Transition to Network Centric Operations 

Nations run as effectively as their underlying critical systems. Deleterious 
surprises can trigger breakdowns as unexpectedly linked events cascade 
into catastrophes. The continuous operation of these critical infrastruc-
tures in the face of surprise and disruption depends on collective knowl-
edge systems and the willingness to act in concert.

Critical infrastructures are best defined in terms of complex sociotech-
nical systems. Their complexity imposes an inherent “knowledge burden” 
on the operators of critical infrastructures. It is hard to provide knowledge 
in the form and frequency operators need to employ a single complex sys-
tem or an array of such systems.

This chapter investigates lessons in how to collectively and organization-
ally assure the resilience of critical infrastructures. It does so by closely in-
vestigating the experiences of a particularly prominent, large, and complex 
modern institution designed to take on catastrophic surprises and yet be 
resilient—the military. Centuries of military history provide a plethora of 
trial-and-error lessons. Military failures underscore the difficulties in devel-
oping a capacity for collective action in the face of surprise. Often enough, 
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otherwise routinely functional organizational designs miss critical but ob-
tainable knowledge in spectacularly consequential ways.

Military history is a history of repeated experiences, providing a large set 
of natural experiments in how an organization may or may not successfully 
demonstrate the capacity for collective action in the face of unexpected ex-
treme events. More focused than any civilian government on successfully 
neutralizing surprise from a deliberate or nature-based enemy, modern 
militaries emphasize knowledge acquisition and an internally socialized, re-
silient form of collective action. And yet these organizations have still been 
surprised in foreseeable circumstances. Their actions intended to solve prob-
lems in advance and to improvise under urgent conditions have often enough 
resulted in local and widening crises with unexpected rippling effects.

The discussion will include a brief review of such knowledge-based fail-
ures, which will result in an institutional design proposal for a seamless so-
ciotechnical system of knowledge. Called the “Extreme Event (EE) Atrium,” 
the model draws on the axioms of several literatures, including the large-
scale technical systems field, the emerging collaboration studies field, or-
ganization theory, information systems and applications, and complexity. 
Designed to facilitate resilience in a networked age, this organizational 
structure directly sustains the necessary mechanisms within and across or-
ganizations that have to work together when their members are surprised, 
scared, and endangered.

The Military Experience

Knowledge is critical to effectively respond to surprise. It is, however, not 
easy or necessarily inexpensive to obtain knowledge in complex systems. 
Public and quasi-public organizations vary greatly in their sense of urgency 
about the collective need to understand the surprises possible in these sys-
tems and then to act on that knowledge in concert. It is generally exception-
ally difficult to get relatively sovereign agencies to reciprocally reach out be-
yond their borders to share knowledge.

Militaries offer a rich history of organizations and leaders both fearing 
surprise and taking steps in advance to nullify its effects. In recent decades, 
modern armies and navies have altered their organizational structure, so-
cialization, knowledge focus, information content, training, technology, and 
employment practices to prepare for—and respond to—rippling surprises 
while operating. The military’s term equivalent to resilience is continuity of 
operations. Its lessons have been largely ignored outside of military history 
communities.
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Crisis Management in the Modern Military Operation

Dealing with catastrophic surprise across different organizations and criti-
cal infrastructure protection is inherent in the modern military operation. 
Leaders of large-scale militaries have always struggled with coordinating 
vast numbers of differentially talented and trained people with a variety of 
mostly operational equipment. For modern military leaders and force plan-
ners, protecting critical systems in operations is intrinsic to their job.

Critical systems cannot be rapidly or easily replaced if suddenly dis-
rupted. A sudden disruption can cause immediate or escalating, unavoid-
able, and nontrivial harm; it can ripple through connected systems with 
escalating, deleterious effects.

The classic military critical path element is ammunition in battle, or wa-
ter in the desert, or fuel in a major advance. Logistical breakdowns have de-
termined a significant portion of military outcomes, and this history is rich 
with leaders who did not see disruption coming. As military knowledge ac-
cumulation and analysis resources have deepened and matured, more and 
more efforts are made to recognize the starting signs of a disruption. Ulti-
mately, successful armies intuitively engage in the precautionary steps ana-
lyzed in Sunstein’s (2006) “Irreversible Harm Precautionary Principle” and 
“Catastrophic Harm Precautionary Principle.”

The very properties that define critical systems also describe the char-
acteristics of breakdown. Routine critical path functions are disrupted. 
There is no immediate restoration of functionality. Dysfunctional deviations 
emerge across connected systems. It is not possible to immediately dampen 
the rippling deviations across the wider network of connected nodes. The 
rippling effects are often the most devastating for a large-scale system that 
survives the first major event or bounces back from a surprise attack, much 
like aftershocks from an earthquake. With that in mind, modern militaries 
actively seek to design their organizations to face surprise through extreme 
emphasis on gaining knowledge in advance and then acting quickly at the 
first signs of surprise.1

To this effect, military organizations strive to use structure to create 
resilience via interchangeable expertise across their organizations, rather 
than relying on individual experts. This process entails widespread (some-
times universal) in-house training (lifetime socialization and retraining), 
research (extended external consulting), planning (highly detailed pro-
jections), and anticipation (built-in slack and redundancy). Militaries also 
use knowledge enhancements such as sensors, spies, and field-level intel-
ligence units with a very clear focus on importing data from the environ-
ment. These are so associated with military operations that modern corpo-
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rations seeking information on competitors routinely refer to these efforts 
in terms of “business intelligence.” The structures, doctrine, and processes 
of a modernized military can be taken to express a set of organizational 
hypotheses about what it takes to embrace surprise. These “fixes” may be 
compared against historical results.

Military Failures, Successes, and Lessons for Resilience

Cascading Collective Ignorance Dooms Improvisation

Everyone is familiar with Napoleon’s lack of supplies, which crippled and 
ultimately destroyed his attack on Russia in 1813. Few realize what an aber-
ration this outcome was. The French logistique system was exceptionally 
advanced for its time and supported extraordinary speed and many success-
ful campaigns. The Russian fiasco emerged more like today’s modern roll-
ing failure of highly integrated systems. An accumulation of small events 
profoundly exacerbated by leading generals produced irremediable circum-
stances by the time of the march across the steppes (Seymour 1988). None 
of these small events alone would have produced the catastrophe; together 
they were devastating.

The logistical failures in more recent and mechanized militaries evi-
dence the same sort of cascading collective ignorance of ground truths at 
middle and higher levels of the organization, despite all efforts to avoid 
these kinds of outcomes. Rommel’s dash to control North Africa in 1942 
skidded to a halt as a result of fuel shortages, insufficient port capacity 
(unchecked in advance), and his subordinates’ dedication (despite the time 
lost due to fatigue and back-and-forth travel) to personally assuring lines 
of communication. The long distances that supply staff and fuel trucks 
shuttled over alone consumed nearly 25 percent of an already too small fuel 
supply. So devastating was this disregard for a basic and well-known short-
fall that not even heroic efforts by the Italians (for their own reasons) could 
reverse the situation (van Creveld 1977).

The timing of the Allies’ attack on the heartland of Nazi Germany was 
cumulatively stalled by a nasty technical surprise stemming from even less 
predictable systemic ignorance. Poorly trained factory workers and inaccu-
rate equipment back in the United Kingdom “made do” with what they had 
in rushing the manufacture of fourteen hundred British lorries, essential 
to the Allies’ movement of fuel and irreplaceable for imminent operations. 
When they arrived at the North African port just prior to the major oper-
ation, they were found to be so defective that they could not be repaired 
in time. All available alternatives were already in use, and even individual 
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units that still had some fuel could not be reallocated. As a result, a light-
ning thrust to end the war in 1944 was halted on the ground and then 
canceled. Instead, critical Allied forces crawled forward, allowing German 
forces time to regroup and defend locations that otherwise would have been 
abandoned (van Creveld 1977).

Even in an institution focused on being prepared for surprise, leaders 
may contribute to a lack of resilience by being unaware of their own igno-
rance of “ground truths.” Particularly inexcusable is the senior leader unin-
formed about the basic real-time conditions of locations in which forces are 
about to engage in potentially hostile operations. For example, the Amer-
ican rescue of the U.S. Merchant Marine crew kidnapped by Cambodian 
guerrillas in 1975 cascaded into error after error. The failure began with 
a simple lack of island maps of the area, despite twenty years of operating 
there (Gabriel 1985). Similarly, the disastrous U.S. effort to rescue the U.S. 
embassy hostages in Iran in 1979 suffered from absent knowledge about 
the region and from planners imposing a joint approach without having 
laid the foundations of knowledge, redundancy/slack, skills, and trust that 
would have been necessary for success. Most of the military pilots engaged 
in the rescue mission were not prepared to fly their helicopters in sand-
storms, even though the staging ground for the raid was in a region known 
for horrific sandstorms. No reasonable buffers were available in case of sur-
prise. The loss of several critical helicopters left competing service leaders 
jockeying for control. The operation quickly spiraled into an internally em-
barrassing catastrophic failure (Gabriel 1985).

Resilience Lessons in Near-Failure Successes

Even overall successes contain lessons about acquiring knowledge and sen-
sibly accommodating possible surprise. In 1982, just after announcing in a 
white paper that no war was expected for the next ten years, the British gov-
ernment found itself shipping marines thousands of miles away to retake 
an island group in the South Atlantic, the Falklands. The operation, though 
overall successful, was a near catastrophe. Almost no internal governmen-
tal knowledge existed that could be provided to political leaders about op-
erational needs in the South Atlantic. Most Falkland losses are today at-
tributed to the military’s lack of maps of the terrain on which the marines 
would need to fight and even lack of knowledge of the likely military capa-
bilities of the armed forces of Argentina—one of the two largest continen-
tal powers of South America (Keegan 2003).2

Escaping defeat by the inadvertent mitigation of a nasty surprise is a con-
sistent theme in the history of military resilience. Only a few years after the 
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Falklands war, the U.S. invasion of Grenada was launched without recog-
nition of pending failures in critical infrastructure, resulting in otherwise 
avoidable deaths. A shortage of functioning airlift systems led to a cascade 
of workaround decisions to parachute in soldiers who were sent in planes 
rigged to land, not to drop troops. Fixing this problem in-flight so delayed 
the soldiers’ arrival that it was fully daylight when the assault began. The 
lightly armed parachute troops were then belatedly and slowly airdropped, 
in full sunshine, in front of Cuban-prepared firing positions. When the first 
wave of soldiers received the inevitable heavy fire, panicking officers at head-
quarters diverted the rest of the limited planes away from the original troops 
to pick up heavier backup forces. Two-thirds of the original Ranger force 
stayed behind in the United States for lack of transport, leaving the first as-
sault forces to scramble as best they could (Gabriel 1985).

Causes of Failure

Modern militaries over time, because of such experiences, have built into 
their leadership goals and supporting structures many characteristics of ef-
fective crisis management (cf. Boin et al. 2005). They have the capacity to 
“make sense” of complex, evolving threats. The modern and usually west-
ernized officer corps is vigorously prepared to use worst-case scenarios, 
follow-up plans, and analysis after analysis of enemy options. Critical deci-
sion making is the sine qua non for effective modern military leadership. 
Military leaders excel at “shaping the overall direction and coherence of the 
collective efforts to respond to the crisis” (Boin et al. 2005, 140). Learn-
ing from adversity is firmly embedded in mechanisms such as after-action 
briefings, doctrinal schools, manuals, required professional education, and 
constant practice of skills deemed critical to future survival in combat oper-
ations. A strong domain consensus and acceptance of the varying roles and 
responsibilities in or out of crises are well institutionalized in most military 
organizations.

How, then, do failures happen in organizations self-consciously preparing 
for surprise? A review of the twenty most significant battles or wars lost pro-
vides a set of “lessons in resilience” (Seymour 1988), focusing on whether 
and which of the three process metrics of Cohen and Gooch (1990)—ab-
sorbing, forecasting, or adaptation—occurred when surprise emerged.3

Absorbing is the process of internalizing the knowledge essential for re-
silience that is already available to the organization across disparate units. 
Forecasting is the process of accurate and timely anticipation and accom-
modation of the uncertainties of operations and possible surprise. Adapt-
ing is the process of recalibrating one’s expectations on the spot, with the 
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surprise at hand, and then acting exactly and speedily to mitigate, impro-
vise, or innovate out of a failure.

Of the eighteen significant failures in military resilience, eleven of them 
occurred after the advent of the telegraph, which enabled unprecedented 
communications among dispersed units. Acting in concert should there-
fore in principle have been eased considerably, compared to prior eras. Of 
these eleven failures, five were due to knowledge shortcomings in forecast-
ing what would be needed and five to neglect in absorbing previously held 
knowledge across the losing organization. Failure to adapt was responsible 
for only one of the eleven (see the appendix at the end of the chapter).

This very limited analysis suggests that militaries are possibly very good 
at adapting, through improvisation and innovation, if they survive long 
enough to reach the point at which adaptation is necessary. More often, 
however, the lack of resilience has its origins in the knowledge shortcom-
ings already in place before the surprise surfaces. Again, and important for 
the later discussion of tacit knowledge collection, ten of the eleven modern 
and significant military failures are equally attributable to design and man-
agement issues of knowledge forecasting and absorption.

Collective problem solving appears to occur for two main reasons. The 
first might be thought of as an organization doing its homework: using 
shared knowledge systems to identify and analyze preventable and nonpre-
ventable failures. Without this information, an organization cannot fully use 
its skills to compensate for surprises. The second centers on an organiza-
tion’s relative willingness and flexibility to act adaptively in concert on the 
basis of that information. Civilian organizations and, even more so, wider 
emergency response communities tend to experience problems in knowl-
edge acquisition, collaboration, and trust. For militaries, lack of action is less 
often the issue than is lack of knowledge at hand, collectively created and in-
tegrated before an operation begins. Militaries share this shortcoming with 
their civilian counterparts. They offer many lessons in socializing groups to 
act in concert, but they also offer equally many cautionary tales about seek-
ing and implementing in advance knowledge essential for resilience.

Based on these insights, we can further structure the problem and pro-
pose a model (the “Atrium”) that deals directly with the shortcomings in 
tacit knowledge acquisition and employment suggested by military history, 
particularly such failures of forecasting and absorption. This model pro-
vides a way to accommodate the particular collaborative resilience difficul-
ties of jointly operating organizations facing enormous uncertainties and 
inevitable surprise. First, we establish a foundation for understanding how 
complex systems can confound efforts at resilience.
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Knowledge Burdens and Devilish Surprises

We begin by characterizing the general resilience problem as a lack of a 
good system fit between the collective “knowledge burden” and the orga-
nizations involved (Demchak 1991). Crisis managers know by hard expe-
rience that complexity can produce surprise in extensive, networked sys-
tems (Casti 1994). Knowledge and crises are directly related through the 
surprise felt by systems’ operators. A complex system is one that exhibits 
high levels of numbers of components or nodes, differentiation between 
them, and interdependence among them, and thus a large need for knowl-
edge (LaPorte 1975). The more complex the system, and the more precision 
in the transactions necessary for its operations, the larger the knowledge 
requirements are both initially and over time for successful operation and 
resilience when surprised.4

These knowledge requirements comprise what I call the knowledge bur-
den. Here knowledge is more than information carried by an individual or 
contained in human learning. Its variations are embedded in the design, 
operation, parts, and demands of the sociotechnical system at risk. Sur-
prise, then, emerges as one’s models of reality—one’s knowledge inventory 
and use and search structures—diverge from one’s experience of reality it-
self (Casti 1994, 268). We speak of a crisis emerging when this surprise 
contains a threat to the functioning of one or more critical systems. Many 
surprises are partially knowable in advance in form or frequency, and some 
crises are open to limitation by preparatory accommodations.

Knowability and Crisis Potential

For any set of interrelated systems, there is a universe of unknown delete-
rious outcomes. Their knowability in advance ranges from knowable (form 
or frequency can be determined with sufficient research) to completely 
unknowable (there are no indications). Their crisis potential ranges in ex-
tent from accommodated (deterrence, dampening, mitigation, or reconsti-
tution in place) to unaccommodated (no preparations in place). This pars-
ing of outcomes may be sorted into quadrants labeled for an organization’s 
knowledge search processes that accommodate knowable and unknowable 
unknowns. These quadrants represent “tolerable” outcomes that are both 
knowable and accommodated; “fortunate” outcomes that are unknowable 
but accommodated; “neglected” outcomes that are knowable but not ac-
commodated; and “rogue” outcomes that are neither knowable or accom-
modated. The following discussion explains the distinctions that create the 
crisis potential.

First, outcomes range across knowable and unknowable according to 
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the dynamics of the level of complexity. At a base level, outcome warnings 
may be discerned in their form or frequency, preferably both. Irrespective 
of how much research is performed, some subset of outcomes will remain 
mysteries because a system cannot evaluate itself (Hofstadter 1980, 1999). 
Every system has some “unknowable unknowns,” but complexity encour-
ages these unknowns (Perrow 1984).5 The greater the number of essential 
relations among a large number of components, the greater the likelihood 
of improbable events—“deviant amplitudes”—rippling through the sys-
tem and producing an unpredictable outcome (or “dynamic instabilities”) 
(Sproull and Kiesler 1991; Casti 1994).

Second, unknowns also range in accommodation according to human 
decisions about risk, the costs in time and resources to research missing 
knowledge, and the cost-versus-benefits of applying methods of accommo-
dation to forestall, diminish, dampen, mitigate, and compensate for know-
able unknowns and nasty outcomes. Sometimes an effort to accommodate 
a knowable outcome inadvertently and serendipitously also accommodates 
an unknowable outcome.

The outcomes are clustered according to the complexity designed into 
the system (knowable and unknowable) and the responses of the system 
to the risks (accommodated and unaccommodated). Deleterious outcomes 
that are foreseeable and accommodated are tolerable and fortunate if pre-
pared against without foreknowledge. Outcomes that could be known in ei-
ther form or frequency but are not accommodated are neglected. The worst 
cases are the unaccommodated outcomes that were unknowable from the 
outset. These outcomes, called rogues, capture the sense of surprise hu-
mans feel when significantly negative events seem to emerge out of no-
where to disrupt operations.6

All societies have a notion of rogue outcomes, some kinds of “acts of 
God,” but complex systems increase their chances of occurring and raise 
the costs of accommodating the knowledge burden commensurately. It is 
harder to move bad surprises into less disruptive quadrants by having the 
correct knowledge precisely when and where needed in order to immedi-
ately compensate for either neglected or rogue outcomes at precisely the 
moment undesirable events occur (i.e., the “point of surprise”). For the 
study of resilience in complex critical infrastructures, therefore, the goal is 
to have conditions in place so that unforeseen outcomes can nonetheless 
be accommodated accurately and immediately through collective problem 
solving with improvisation and innovation. What would have been a rogue 
outcome then moves into the fortunate category. If only form or frequency 
is knowable, but the outcome has nonetheless been researched and accom-

@seismicisolation@seismicisolation

https://t.me/seismicisolation


  Lessons from the Military    71

modated by preparations against a related, likely set of outcomes, then the 
neglected outcome also may move toward a more tolerable quadrant.

Accommodating Knowledge Burdens

The worst of all possible worlds for managers is being constrained by op-
erational, resource, and theoretical limits, rendered unable to flexibly guide 
subordinates, while facing a suddenly turbulent environment where it is ex-
ceptionally difficult to acquire the knowledge needed to maintain complex 
sociotechnical systems at effective levels. The necessary sensitivity analysis 
across masses of data is always difficult, but it becomes even more troubling 
if catalyst events—say, a lack of port-capacity knowledge, of maps of islands, 
or of skills for flying in sandstorms—are clearly knowable in advance.

When the critical knowledge-burden requirements are not met (in re-
dundancy or slack), the missing knowledge and the difficulty of acquiring it 
undermine the resilience of the whole sociotechnical system (LaPorte 1975; 
Galbraith 1977). For example, before both the attack on Pearl Harbor on 
December 7, 1941, and the attack in New York on September 11, 2001, indi-
cators of these attacks were in the “intelligence pipeline.” In both cases, the 
data were not recognized as critical or absorbed quickly enough to provide 
warning and possible preparations (Wirtz 2006).

Cascades in negative event paths emerge more easily in systems with 
large knowledge burdens and tighter coupling. The “amplifying deviations” 
that avalanche surprisingly into crisis begin when research is shortchanged 
or accommodation neglected. Somebody locally ignored, did not report, or 
misunderstood a warning; some critical complex equipment exceeded its 
own precision tolerances, and the knowledge needed to compensate was not 
at hand (Sproull and Kiesler 1991, 2). Such breakdowns can occur suddenly, 
as in an earthquake or a terrorist bomb; they can also happen emergently, 
as in the slowly rising but uninterruptible levels of a devastating flood or 
the unstoppable advance of an overwhelming force.

Overwhelmed, many organizations retreat to focus on locally predictable 
outcomes. Managers often ratchet up their control of local deviations in op-
erations in compensation, tightening the coupling of the organization over 
time (Weick 1979). If this greater control tendency is not accommodated, the 
resulting tighter coupling creates a positive feedback loop. More and more 
baffled managers react locally to produce conditions that ripple outward, 
spreading the surprise throughout the system. While local adaptations can 
indeed bring local benefits, their presence alone adds to the structural intri-
cacy of a system and increases the knowledge needed in order for the system 
to function according to some desired pattern and to demonstrate resilience.
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A resilient system is accommodated against knowable unknowns and is 
more likely to serendipitously accommodate unknowable unknowns. What 
is physically required in accommodation often depends on whether missing 
knowledge is largely in the specific form or on the actual frequency of a dis-
ruptive occurrence. Often the difference between sudden versus emergent 
breakdowns may not matter broadly if the effects, spread avenues, damp-
ening options, mitigation requirements, or reconstitution costs are the 
same. What does matter universally is how the tradeoff between time and 
resources is spent on sensors to detect indications in advance (find know-
able outcomes) and to integrate the systems’ experiences internally over 
time (accommodate outcomes). For example, if the undesirable outcome 
is destruction of traveling food-supply trains—if the uncertainty is merely 
whether hobos or rats get into the railcars at rail yards—then obstacles or 
deterrents that work at least once against each uncertainty and can be re-
placed easily are necessary. If, however, the outcome feared is solely rats, 
and rats could arrive unexpectedly throughout the year, then the obstacles 
or deterrents will have to be tailored for the possible range of rat attacks 
and reinforced for multiple, unforeseeable events.

If the form is known, then redundancy in the inventory of knowledge 
relevant to outcomes is preferred. If only the frequency of disruptions is 
known, then slack—which entails loosening the coupling among elements 
and may include redundancy—is preferred as an initial accommodation 
mechanism (Gleick 1987). It is, of course, most difficult to accommodate 
undesirable outcomes when both form and frequency are unknown.

Militaries have routinely tried to prepare for both, and the nitty-gritty 
details of their failure experiences suggest redundancy has been histori-
cally more powerful in allowing improvisation and innovation in the face of 
systemic surprise. But there is a limit to how much can be kept around just 
in case or even created quickly and collectively in response to shock. Slack 
operates as a dampener in operations, often facilitated by trust and flexible 
rapid reallocation of resources to buffer the system, and is essential as a 
bulwark for when rogue outcomes dominate and redundancy fails.

Slack in a sociotechnical system is exquisitely tied to human organi-
zational decisions. The more complex and resilient a system is, the more 
likely it is that its designers and managers have appreciated the knowledge 
burden. They have probably used trial and error to embed appropriate levels 
of redundancy and slack to accommodate unknowns in the critical infra-
structure. The downside (cost) of knowing more is much lower than the 
disruptive costs of knowing less.
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Designing for Resilience

Two presumptions are directly relevant to resilience in organizations and 
societies. First, we do not routinely know what we know collectively. Sec-
ond, if we did, such knowledge would help accommodate the surprises and 
the knowledge burdens of complex systems. The lessons of military his-
tory, complexity theory, large-scale technical systems, and the emerging 
field of computational organization science support both of these assertions 
well. Modern forms of organizational collaboration are, at their core, tools 
for resilience in a world of “fundamental socio-technical problems that are 
so complex and dynamic that they cannot be fully addressed by traditional 
techniques” (K. M. Carley 2003, 253; 2002). The emerging, generally vir-
tual collaborative means of productive sharing provide the arenas in which 
to gather and refine the ground truths—the tacit knowledge and creative 
skills—currently fixed in the heads and unrecorded conversations of an or-
ganization’s experienced, creative, and/or observant members.

Tacit knowledge matters because in the natural and orchestrated trials 
and errors of a system’s life, it provides surprise’s warning lights (Rochlin 
2000; Roe 1998). Suddenness does not mean that an event is impossible 
to anticipate; suddenness is subjectively felt by humans, not objectively 
present in all cases that we would accept as surprising. Often the design 
of a system discourages a broad scanning of events for new knowledge; the 
path-dependent culture of an organization reinforces inaccurate valuation 
of unusual sources of information. For example, technical rationality in-
fluences many organizations, but often, “a rational-scientific way of sense 
making . . . does not allow for ‘unscientific’ reasoning. . . . Early signals of im-
pending crises may be simply put aside [pending] . . . hard proof rather than 
gut feeling” (Boin et al. 2005, 21–22).

The design of a system meant to embrace and survive surprise needs to 
recognize the value of making resilience part of its routine. The useful cap-
ture of tacit knowledge occurs in streams, not occasional collections, and 
then in persistent application and validation in system actions. Equally crit-
ical within as well as outside of organizations, processes blending the social 
and technical need to coevolve over time (Haytthornwaite 2005).

Unfortunately and quite frequently, the knowledge needed to prepare for 
surprise is undervalued for efficiency purposes or because of simple mana-
gerial ignorance. Such knowledge is expected to emerge from only occa-
sional exercises of short duration across mass groups of people. It is com-
monly and mistakenly assumed that collaborative learning processes need 
only a minor social stimulus and the proper technical tools to persist and 
succeed. The field research, however, says otherwise (Kreijns, Kirschner, 
and Jochems 2003).

@seismicisolation@seismicisolation

https://t.me/seismicisolation


74    Chris C. Demchak

To succeed, collective problem solving must be made easy, useful, and 
routine (Mühlenbrock and Hoppe 1999). In large organizations, routine 
procedures matter greatly in their influence on crisis decisions. Practicing 
collaboration as a procedure embedded in shared daily practices provides le-
gitimacy, the sound development of group cohesion, opportunities to tailor 
the tools to local needs for knowledge, and a widened base of known actors 
whose trust attributes are experientially tested. Interestingly enough, in a 
study of cross-cultural collaboration for problem solving, the participants 
who communicated the most frequently were seen by both cultures as be-
ing more effective at knowledge transfer (Sarker 2005). Repeated interac-
tions are necessary to build the foundations for resilience, blending the 
social with the technical for collaborative knowledge development (Kreijns, 
Kirschner, and Jochems 2003).

Embedded collaboration is not easy, even if great similarity in socializa-
tion, motivation, context, and mission exists, as in the modern militaries of 
Westernized nations. The tacit knowledge and trust benefits of joint opera-
tions, often called “combined arms,” have proven time and again extremely 
difficult to maintain between deployments, even when promotions are tied 
to demonstrating time spent in joint operations, as in the U.S. military 	
(D. E. Johnson 2002). The continuing difficulty of militaries in collabora-
tion, despite their historical interest in collective action, strongly under-
scores the need to socially construct a positive view of collaboration.

Participants must be helped to see the value in providing missing and 
needed knowledge in any collaboration. For effective collective problem 
solving and action, collaborators must recognize the holistic aspects of this 
process in terms of social acceptance, endorsement, and return for effort 
(Dirckinck-Holmfeld and Sorenson 1999). Without this nurtured openness 
to mutually agreed-upon change, collective improvisation may be delayed 
for time-consuming negotiations that then doom effective responses to sur-
prise. Innovation—the more permanent response to surprise—usually re-
quires even more goodwill among actors and hence is even more hampered 
when collective knowledge development is not valued.

Toward a Resilient Organization

The Atrium model of “computer as colleague” deliberately seeks to make 
routine, easy, and useful the processes and means for tacit and collaborative 
knowledge development across otherwise disparate communities. It was 
originally designed for use by modernizing militaries engaging in network 
warfare and apparently unwittingly walking into an enormously enlarged 
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knowledge burden for which they were unprepared. The Atrium model is 
a sociotechnical organizational design adapted specifically to accommodate 
the emerging complexity of rapid reaction organizations. The model could 
conceivably apply to any large-scale system expecting to face surprise and 
confront situations in which subordinate units must respond.

The basic Atrium organization incorporates the computer as a colleague, 
not as a library or controller.7 Rather, the knowledge base of the organiza-
tion is actively nurtured both in humans and in the digitized institutional 
structure. Writing for the commercial world, the system’s original design-
ers, Nonaka and Takeuchi, attempted to reconcile the competing demands 
and benefits of both matrix and hierarchical organizational forms. Their 
“hypertext” organization intermingled three structures: a matrix structure 
in smaller task forces, specifically focused on innovative problems at hand 
and on answering to senior managers; a second hierarchical structure, the 
core, that supports the general operational systems but also contributes 
and then reabsorbs the members of task forces; and finally a large underly-
ing knowledge base, called the Atrium here, that is intricately interwoven 
throughout the activities of both matrix and hierarchical elements.

Ten years later and integrated with the emerging Web 2.0 and its three-
dimensional next evolution called Web 3.0, the Atrium model knowledge 
base is interactive, visually accessible, and ubiquitous. It is a constantly 
emergent structure in and of itself, integrating applications. Data is being 
shaped, employed, and extended by its participating organizations and their 
needs. Task forces use it for data mining, while also sustaining general op-
erations, sharing information broadly. Public administrators do not have 
the time or resources to look for published information, let alone to gather 
the kind of tacit experience-based information available through personal 
observation. The Atrium model explicitly seeks to provide participants with 
a familiar place in which to learn such lessons and also, more important, 
to share their own experiences, intermixed with those of others, thus shap-
ing and testing collective knowledge for ground truths and possible future 
scenarios.

The Atrium is a model for the emerging virtuality, a blend of realistic 
but remote graphical and rapid knowledge exchanges and physical reality, 
in which each affects events in the other.8 It creates the psychologically safe 
communication and knowledge development environment (C. B. Gibson 
and Gibbs 2006). Entering into and interacting with the Atrium is essen-
tially interacting with another major player in the institution, coconstruct-
ing a virtual productive work space with others. The term Atrium captures 
the sense that this is a place to which people can go, virtually or otherwise, 
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to contribute and acquire essential knowledge and also a place of refuge in 
which participants can work out solutions. Both kinds of cognitive environ-
ments are essential for effective, online, and cross-organizational collabora-
tion, nurturing the intricacies of sense-making needed for individuals and 
organizations to sniff out impending surprises (Gasson 2005).

Routinely interacting in the Atrium rationalizes organizational costs that 
might otherwise be used to argue against collaborative tacit knowledge-
development activities. Efforts to ensure implicit knowledge are integrated 
into long-term analyses of the system, such as the time task-force mem-
bers spend in downloading experiences and information before they re-
turn to more hierarchical circumstances. The procedures embedded in the 
Atrium model are designed to overcome the inherent cognitive conflicts of 
most modern remote collaborative tools. In particular, the Atrium’s design 
and procedural requirements directly address the lack of shared contextual 
knowledge and coordination costs from different member groups’ localized 
priorities, the need for stabilizing structures allowing members to share 
knowledge and work together, the absence of venues allowing early compro-
mise over conflicts in deep institutions and cultural preferences, and the 
disabling distrust and automatic out-group evaluation discounts so common 
among near strangers (C. B. Gibson and Gibbs 2006).

The Atrium model described here is intended for rapid-reaction orga-
nizations, providing them with a blueprint for an organic, immersive, and 
useful knowledge-management system.9 In this work, the model is inter-
changeably called the Extreme Events (E2) Atrium for emergency manage-
ment settings or the Joint Atrium for deployed military settings. Both types 
of situations demand readiness for surprise amid complex dynamic envi-
ronments and readiness to improvise and innovate.

Cycling Tacit Knowledge into Virtually Reinforcing Resilience

One “goes into” the Atrium as a consumer, contributor, or producer: each 
organization or individual cycles through roles. Key to this model is the sta-
bilizing locus of institutional memory and creativity in human-Atrium net-
works. Everyone, according to primary and secondary career specialties, ro-
tates among the main set of organizations, task forces, and Atrium support 
activities. Often sitting at their normal desks, everyone—from senior lead-
ers on down—cycles through all three Atrium roles.

As a consumer, each individual experiences the Atrium daily, and these 
interactions alone provide knowledge for the rest of the system. At sched-
uled or timed intervals according to his or her job patterns, each person is 
also formally assigned to be a contributor. As each person transfers into a 
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new position, becomes accustomed to the new office and work, and then 
moves on, each spends several weeks initially doing a tacit data dump, in-
cluding frustrations about process, data, and ideas, into his or her organiza-
tion’s share of the Atrium files. Noncritical identifying tags may be masked 
to encourage honesty, and then the knowledge is added to the central pools. 
Some of these data will be captured implicitly as contributors are encour-
aged to “act out” or “play through” their concerns in the form of challenges 
or changes to game-based simulations played through by themselves or oth-
ers in the system. System members elsewhere can then apply data-mining 
or other applications to this expanding pool of knowledge elements to guide 
their future processes. Explicit and implicit comparative institutional knowl-
edge thus becomes instinctively valued and actively retained and maintained 
for use in ongoing or future operations.

While everyone cycles through the Atrium routinely to download expe-
riences, every so often, perhaps once every six months, each person also 
spends an additional week or so as a producer, setting up questions and 
looking at the data for the benefit of the system as a whole. Compiling tacit 
knowledge is thus not a task outsourced to those far from the day-to-day 
needs, experiences, and challenges of a particular Atrium’s active com-
munity. In militaries, police forces, or other emergency services, organi-
zational members with shared experiences review the words or simulation 
behaviors of others like themselves. They also read the inputs of others 
with whom they may have to work. In this role, these individuals try to 
define the kinds of questions they or people like them would like to have 
answered. The producers try to incorporate new data into the kinds of ques-
tions that data might answer, questions that may yet be unasked. The goal 
is for producers to understand what knowledge is out there, beyond what 
they have requested so far, and to see new patterns they had not perceived 
before. Technological support for this kind of cross-fertilization lies not 
only in the field of visualization but also in conceptual mapping, such as 
the emerging field of “coterm” network analysis (Jacobs 2002). The effect 
is a broadening of understanding of other organizational dilemmas, as well 
as of other approaches to solutions.

This commonality in experience also permits easier cycling through col-
laborative task forces, the kind of coordinated behaviors critical for emer-
gency operations and thus dependent on trust and interactor knowledge. For 
the members of an emergency management system, this cycling needs to be 
both routine and concretely useful in their work. Hence emergency service 
members in New York, as well as police officers, need to find in the Atrium 
something of use when they share their tacit experiences in the E2 Atrium.
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Cocreating Actionable Knowledge and Resilience

With this new social construction of what one does with information, each 
organization in the E2 Atrium system creates, stores, refines, connects, 
weights, shares, and nurtures its own knowledge, while common appli-
cations blend the tacit information into wider knowledge queries and les-
sons. Doing what is needed for their own organizations in capturing tacit 
knowledge and searching for comparative lessons, individuals learn how to 
engage the Atrium as a trusted colleague. Plenty of tasks will routinely be 
performed singly in organizations that may be associated with the Atrium, 
both in the initial creation of applications, elements, processes, and uses 
but also in the coordination and integration of these evolutions.

In a Joint Atrium, the core exists virtually among the participating or-
ganizations, shepherded by the cadre element, located wherever emergency 

Task forces
Emergency or
joint

             CORE
Multiple organizations in
“knowledge nexus”

ATRIUM

Triangles = Collaborating organizations 
with overlapping responsibilities

Arrows = Direction of information 
exchange

Fig. 4.1. Conceptual portrayal of an Atrium to support problem solving among agencies inter-
acting in knowledge exchange and collaboratively refining experience for operational innovation
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management coordination would normally be housed. Individuals serv-
ing in the core come to understand the Atrium as an intelligent world of 
knowledge and experimentation, rather than as a mindless amalgamation 
of individual databases. In short, the vibrancy of the Atrium in providing 
knowledge to accommodate surprise is due not to the professionalism of 
the small permanent core party but to the freshness of perspective and, im-
portantly, the rising familiarity of both active and part-time participants.

Surrounded by complex systems, as well as itself being a complex sys-
tem, the core and its Atrium denizens will constantly face emerging prob-
lems beyond normal operations. Some of these will be physically dangerous 
and immediate. Some will be prospective, such as determining the future 
evolutionary paths of neighboring political units and their likely ability to 
allocate sufficient budgetary amounts to tools necessary for operations or 
preventative programs. Some problems will come from beyond national 
borders, fed by cloaked actors seeking financial or political gains by oper-
ating violently in the surrounding society. Some will be long-term, such 
as rechanneling the design goals of key data-chunk allocations within the 
Atrium or retargeting some of its uses in the light of wider global trends. 
For these kinds of challenges, structurally collective problem solving is 
necessary, making a matrix organization imminently preferable. Hence we 
come to the final element of the Atrium, task forces.

Implementing Knowledge-Driven Response to Surprise

Extreme events surprise organizations so much that they often form their 
own response units, tending to produce emergency units that are small, 
unique, and specialized. Each of them develops a broad and deep array of 
implicit knowledge that the Atrium model would be able to capture and put 
to good use. In an extreme event, with some prior knowledge of form or 
frequency and considerable interorganizational trust and consensus, these 
many divergent units could be equipped to function jointly as task-force 
structures with a clearer definition of what needs to be done. The key is 
frequent and easy interorganizational operations under nonemergency situ-
ations. If the four stages of sense-making in task forces are to occur rapidly 
when responders are surprised, the preparatory process requires consider-
able social and technical practice.10

The knowledge creation in the E2 Atrium not only serves the needs 
of member institutions but allows an empirical dataset to be accrued for 
use in online high-fidelity trial-and-error scenarios, as well as speculative 
routine exercises for each organization. The more virtual, realistic, flex-
ible, and easily used this dataset is, the more participants would instinc-
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tively incorporate what they know well. Thus, routine use of the E2 Atrium 
would capture the implicit information currently lost or buried after each 
related event or emergency experience. As members are tagged to be on 
call as first responders, they rotate into online virtual simulations, experi-
ment with choices in scenarios constructed through the experiences of like 
others, and play out decisions jointly with others who are also online test-
ing their decisions. The developing research into online multiuser gaming 
suggests that this kind of frequent exercise, in combination with real-time 
operations, is exceptionally valuable in developing both expertise and trust 
across partners (Jay, Glencross, and Hubbold 2007).

As the emerging “augmented reality gaming” develops and is adapted 
into the Atrium environment, it will become possible, for example, for po-
lice officers in New York City to walk through graphically realistic, surpris-
ing, and demanding missions while seeing what kinds of help they can 
expect or extract from state and federal individuals who are also online, 
experiencing these same situations (Liarokapis 2006). Periodic physical 
mass-casualty or disaster exercises will still be necessary to cement lessons 
learned or to reintegrate some physical constraints as yet not incorporated 
into the virtual world.11 Exercises that are now held in real time with the in-
dividuals or organizations on call as first responders can more easily be or-
chestrated by coordinators in the emergency management system through 
Atrium venues. And of course, after a real-world experience—routine or 
not—each individual would reflect his or her interpretation of what had 
happened back into the Atrium for the use of his or her organization and 
the wider emergency responder community.

Once an emergency begins, each participating organization would leap 
into surprise-response activities that had been enhanced in virtual spaces, 
along with social trust, respect, cohesion, and credibility. Through the 
Atrium, member-organization decision makers would be more aware of the 
roles and likely actions of other agencies in their grand alliance. Through 
the simulations, they would also be more likely to know many of their cor-
responding actors in other organizations. The key here is that all members, 
including leaders, cycle through each section—the Atrium, core duties, and 
first responder task forces.

Final Thoughts

When decision makers cycle through the Atrium in order to truly know 
their organization and the wider system’s players, their shared experiences 
widen the chances of domain consensus; role acceptance; trust; shared con-
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textual knowledge; and innovation across organizations, individuals, and en-
vironments. Even rogue outcomes may be less catastrophic when Atrium in-
stitutions respond because of the human ownership of systemic resilience. 
Tacit knowledge collection is organically constructed from common expe-
riences through institutionally and cognitively sensitive virtuality aimed at 
trust across disparate actors, as well as solutions.

The “socio” part of sociotechnical systems cannot be overstated. The his-
tory of war is replete with examples of how personal trust across unexpected 
lines enabled the survival of a set of units. When that trust was disrupted 
by the departure of some players, the units began to fail. An E2 Atrium 
provides all leaders with what they need to gain more holistic knowledge 
of their own organizations, as well as of other partners on whom their peo-
ple will depend in anticipating and responding to an emergency. Since one 
uses or cycles “into” the Atrium at one’s desk, ubiquitous sharing is pos-
sible at smaller time increments, increasing the chances of an accurate pic-
ture of events emerging before memories deteriorate and are reconstructed 
rationally by other pressing needs. At the end of the day, leadership in crisis 
situations is made easier by this common ubiquitous colleague, presenting 
as much knowledge as possible. The E2 Atrium’s holdings, thanks to the 
producing process and the source filters on contributors, are politically neu-
tral. In an Atrium, both sensitive and proprietary knowledge can be source 
masked, while the lessons set in response to queries can still be shared, 
reducing the value of hoarding knowledge because of distrust.

Knowledge development aimed at resilience in the Atrium model does 
not depend on absolutes in operations or predictions. In complexity across 
large-scale, diversely composed systems under active threats—the environ-
ment faced by extreme-event responder forces today—only trends, not spe-
cifics, can be perceived in advance. The best preparation for an organization 
is to have the knowledge base and the willingness to act in creative com-
binations ready and waiting for the elements of the trend to take concrete 
shape.

Resilience is profoundly collective, and as such, it will always be sub-
ject to interorganizational conflicts. A key distinction between the Atrium 
model and others is the Atrium’s insistence on the formal and automatic 
cycling of all assigned participants before and after any operations, to 
download implicit knowledge, update their understanding of the Atrium’s 
holdings and possible insights, and contribute to the community’s ability 
to improvise or innovate as a whole. Positive social constructions and the 
evident use of this knowledge in new simulations testing solutions, in al-
terations in operations, or in the wider group discussion will make inherent 
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conflict more of a creative stimulus for resilience than a hindrance. In addi-
tion, sensible data mining of these experiences over time—even if the data 
are frustrated tirades—will allow in- and out-negotiations to respond with a 
wider view of trends in the system. Sometimes with organizations, as with 
humans, doing something clearly positive in response to a critique brings 
participants creatively on board for further developments. The Atrium 
model encourages resilience sensibly across multiple mutually dependent 
organizations, using technology and a cognitively sensitive common social-
ization of individuals and organizations cycling in and out of the Atrium. 
In the process, each person and organization both benefits locally and con-
tributes broadly. Tacit knowledge incorporating the “wisdom of coopera-
tive strangers,” collected and developed in this fashion, is more likely to al-
low the adaptive, improvised, and innovative dampening of the cascading 
rogue outcomes affecting all.12 It does so by spreading familiar forms of 
knowledge access, contribution, development, and use among all members, 
including leaders. Its design presumes that surprise during operations is 
normal in complex systems and that only slack built through knowledge 
mechanisms can really accommodate, mitigate, or dampen the knowledge-
burden effects on a large-scale organization.

Hence, the Atrium concept encourages independent thinking as well as 
trust, while permitting widespread coordination and integration across the 
organization, time, and operations. Importantly, this knowledge-enabled re-
sponse can take place at any scale. For task forces in particular, the Atrium 
makes it possible to experiment before deleterious surprises hit and to set 
up an array of possible responses that are currently too cumbersome to 
enact. Implementing an Atrium moves work from localized relationship-
based “controlled hoards” to web-based “trusted-source” structures. The 
intent is to balance the social and technical aspects of human responses 
to surprise. This model is designed to provide consistent, accessible, use-
ful, and rewarded virtual workspaces, necessary for the “support, openness, 
trust, mutual respect, and risk taking” essential to effective innovation 
across remote, culturally diverse, yet reciprocally dependent organizations.
(Gibson and Gibbs 2006, 462). From the Atrium, one could conceivably 
find new combinations virtually integrating different kinds of resources 
across first responder forces, by using novel reordering of information ac-
cumulations and reality expectations and then checking them against real 
experiences and the instincts of the real individuals who had those expe-
riences. Clearly, more work is required to explore this possible design for 
surprise-embracing resilient institutions.
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Appendix: Major Military Failures
Seymour (1988) identifies twenty major military failures that were responsible 
for a major cost in life, resource, or strategic objectives. At critical moments, in-
stitutional actors in key positions chose not to seek, recognize, or use knowable 
unknowns to accommodate likely surprise. Eleven of his examples occurred after 
the advent of the telegraph, in documented failures to forecast (seek knowable 
unknowns) or absorb/adapt (accommodate knowable unknowns). The table below 
summarizes the results.

Only one failed due to an inability to take new data and alter operations. In 
our sample, therefore, most failures were set on their course before battle by 
shortcomings in the collective knowledge systems in the organizations.

Table 4.1  Major Military Failures to Forecast, Adapt to, or Absorb Critical Infrastructure 
Knowledge

Failure Event and Location	 Year	 Dominant Type of Failure

Battle of Manzikert, Anatolian plain	 1071	 Failure to forecast

Battle of Bosworth, England	 1485	 Failure to forecast

Naseby Campaign, England	 1645	 Failure to adapt

Battle of Leuthen, Prussia	 1757	 Failure to adapt

Battles of Freeman’s Farm and Bemis Heights, 	 1777	 Failure to forecast 
 S aratoga Campaign	

Battle of Borodino, Russia	 1812	 Failure to absorb

Battle of Ligny, Belgium	 1815	 Failure to absorb

Battle of Waterloo, Belgium	 1815	 Failure to absorb

Battle of the Alma, Crimean Peninsula in the 	 1854	 Failure to absorb 
  Black Sea (Ukraine)

The Seven Days of Battle for Richmond, Virginia	 1862	 Failure to forecast	

Campaign for Vicksburg, Virginia	 1863	 Failure to absorb

Battle of Gettysburg, Pennsylvania	 1863	 Failure to forecast

Battle of Isandhlwana, South Africa	 1879	 Failure to absorb

Battle of Tannenberg, Russia-Poland border area	 1914	 Failure to absorb

Disaster at Gallipoli, Turkey	 1915	 Failure to adapt

Battle of Warsaw	 1920	 Failure to forecast

German submarine successes, U.S. Atlantic Coast 	 1942	 Failure to absorb

Battle of Dien Bien Phu	 1954	 Failure to forecast

Yom Kippur surprise attack on Israel	 1973	 Failure to forecast
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5  Building Resilience 
	 Macrodynamic Constraints on Governmental  
	Re sponse to Crises

	 Alasdair Roberts

The Macrodynamics of Resilience

When societies suffer substantial losses as the result of some calamity, it 
is natural to wonder whether the harm might have been avoided and how 
similar harms can be avoided in the future. In this volume, the problem is 
expressed in terms of societal resilience—that is, the capacity of commu-
nities to rebound after unanticipated shocks or at least to “fail gracefully,” 
with a slow degradation of essential functions (Wildavsky 1988, 77; Boin 
and Smith 2006, 301). The question, then, is how communities acquire the 
quality of resilience.

There is a strong temptation to regard the improvement of resilience as 
a problem in engineering (see chapter 2 of this volume). We can think of 
this both literally and metaphorically. In many instances, communities do 
enhance their resilience by building better infrastructure—such as earth-
quake-proof buildings, floodwalls, or emergency radio systems. This is en-
gineering in the literal sense. In addition, though, we seek to design and 
implement policies that dictate how organizations and individuals will be-
have in moments of crisis. This is engineering in the metaphorical sense.

Once it is expressed in this way, we can see that attempts to improve 
resilience are susceptible to the same complaint that is lodged against 
many other efforts at “social engineering.” That is, we may greatly over-
estimate the ease with which organizational and individual behavior can 
be changed. Societies (including their governmental systems) are highly 
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complex; in some respects deeply resistant to change; and in other respects 
shaped by long-term trends that are difficult to resist. Attempts to design 
policies that do not accommodate these realities are likely to fail or to pro-
duce wholly unexpected results (Merton 1936).

This point can be put more positively. A proper understanding of the 
reasons why governmental systems achieve (or fail to achieve) resilience 
cannot be attained by looking narrowly at the design of specific policies or 
at the qualities of particular organizational leaders. This is because there 
is a set of larger considerations—political, economic, cultural, and techno-
logical—that defines the set of feasible policies and heavily constrains the 
range of possible actions available to even the most talented leaders. It is 
necessary to build a way of explaining resilience that accommodates the op-
eration of these larger forces, which have been elsewhere described as the 
“macrodynamics” of institutional development (A. Roberts 2009).

This chapter attempts to undertake this sort of analysis in an effort 
to understand the U.S. federal government’s response to two events that 
caused profound disruption to American life—the first on September 11, 
2001, when Islamist terrorists attacked New York City and Washington, 
D.C.; and the second on August 29, 2005, when Hurricane Katrina made 
landfall on the U.S. Gulf Coast.

The administration of President George W. Bush was widely criticized 
for its handling of the response to both crises. The federal government, it 
was said, had not taken the steps needed to improve the country’s capac-
ity to rebound quickly from such catastrophes. Federal authorities were 
reproved for their failure to improve coordination among federal civilian 
agencies or to coordinate properly with state and local agencies; for their 
failure to invest properly in organizational capacities needed for emergency 
preparedness and response; and for putting key responsibilities in the 
hands of ill-qualified officials. In both cases, problems in federal adminis-
tration contributed to a lack of resilience in the system as a whole: the costs 
incurred by the systemic shock were unnecessarily large.

How do we explain these failures? There was a strong temptation, in the 
aftermath of both crises, to look for explanations that dwelt heavily on the 
foibles of particular individuals (such as Michael Brown, the unlucky di-
rector of the Federal Emergency Management Agency at the time of Ka-
trina) or weaknesses in the design of particular policies (such as procedural 
weaknesses in the Federal Bureau of Investigation prior to the 9/11 attacks). 
The implication is that simple changes in personnel or policies are likely to 
yield significant improvements in resilience. But the story is not so simple. 
The weaknesses in the federal response to these two crises were also con-
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sequences of the operation of large societal forces that are not easily coun-
tered.

One of these large trends consists of a dramatic change in the mecha-
nisms by which information about crises is disseminated among the Ameri-
can public. Crises, although they may be triggered by natural phenomena, 
are not themselves natural phenomena. A community must agree, through 
some process of information sharing and deliberation, that an event consti-
tutes a crisis—that is, that the event profoundly threatens some valued state 
of affairs and demands an urgent response by specific actors (Schneider 
1985). The premise is that profound changes in information and communi-
cation technologies now transform events into crises more rapidly. Moreover, 
this technological transformation has the effect of federalizing the problem 
of crisis management. That is, more pressure is put on the U.S. national gov-
ernment to take the lead in managing the response to major crises. In other 
words, a technological change is shifting opinion on the constitutional ques-
tion of where the primary responsibility for crisis management should lie.

This technological transformation is a distinctly postmillennial trend. 
However, it collides with a second reality of contemporary governance: that 
the U.S. central government is ill-suited to respond authoritatively to crises, 
because of a combination of ideological and institutional constraints on fed-
eral action. Deeply entrenched constitutional choices mean that the civil-
ian component of the federal executive branch is prone to fragmentation, 
underinvestment in key capabilities, and politicization. Americans remain 
hostile to measures that threaten to expand the authority and budget of 
their central government. Indeed, the dominant trend in American politics 
in the quarter century preceding the 9/11 attacks was toward restricting the 
role of the federal government in Americans’ daily lives.

The predicament, therefore, is the collision between the effects of tech-
nological shifts that place new demands on the federal government and 
ideological and constitutional constraints that make it difficult for the fed-
eral government to manage these new demands effectively. Other countries 
may not suffer equally from this predicament. This may be an illustration 
of the extent to which distinctive national considerations—relating to con-
stitutional and legal traditions, as well as political culture—shape the ca-
pacity of a governmental system to assure resilience in the aftermath of ca-
tastrophe.

The U.S. federal government, as a superpower, is able to manage this 
predicament in ways not available to most other governments. Faced with 
significant limitations within the federal civilian bureaucracy, the president 
has strong incentives to enlist the national security apparatus, which has 
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greater capacity and legitimacy than its civilian counterpart. Crises are mil-
itarized so that the federal government is able to execute a quick and firm 
response. This is expedient in the short term, as a way of accommodating 
the public expectation of a federal response to crisis. The long-term con-
sequences of militarization are more severe. One long-term cost is the di-
version of attention from measures that are more likely to promote societal 
resilience, such as investments to improve coordination among networks of 
civilian agencies at different levels of government.

The Postmillennial Infosphere

Changes in information technology have had a profound effect on the way 
in which the American people react to crises and on their attitudes about 
the responsibility of different levels of government for responding to crises. 
The purpose of this section is to sketch the character of these technologi-
cal changes and to show how they have shaped views on the constitutional 
question of where the burden of leadership in crisis response should lie.

We must begin with an acknowledgment that information technolo-
gies play a critical role in determining whether a polity regards an event 
as a crisis at all. It is often argued that disasters such as the 9/11 attacks 
or Hurricane Katrina function as powerful “focusing events”—that is, as 
phenomena that profoundly shape public and elite attitudes about issues 
that demand immediate attention by government (Birkland 1997). Strictly 
speaking, however, it is not the phenomenon itself—the actual attack on 
the Twin Towers or the flooding of New Orleans—that influences the pol-
icy agenda. Rather, it is the representation of the phenomenon, conveyed by 
mass media or other information technologies, that has this effect. Most of 
the U.S. polity does not acquire knowledge of a catastrophe directly. What 
we know of a crisis—and whether we regard a particular phenomenon as a 
crisis—depends largely on the information and imagery that are conveyed 
to us through these technologies. As Boin et al. observe, the media have “a 
central role in creating and modulating crises” (Boin et al. 2005, 72–75).1

It follows from this observation that the extent to which governments 
are compelled to engage in “crisis management” hinges largely on the 
structure of information technologies. To take an extreme example, a gov-
ernment would not face any public pressure to manage crises at all if meth-
ods of communication were primitive or nonexistent. If there is no widely 
shared knowledge that an event has occurred, there cannot be any shared 
perception that it constitutes a crisis or any public demand for government 
to respond authoritatively to it.
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At the dawn of the twenty-first century, this may seem to be an absurd 
hypothetical. But it is not; on the contrary, these are roughly the circum-
stances under which the United States government operated for most of its 
history. Two examples, almost exactly one century old, may help to make 
this point. The 1900 storm that devastated Galveston, Texas, killing over six 
thousand people, failed to become a national calamity largely because com-
munication technologies available at that time proved incapable of dissemi-
nating information about the disaster quickly and broadly. Most Americans 
simply did not know what had happened in Galveston. The storm knocked 
down telegraph lines, leaving state and federal officials largely ignorant of 
conditions in the city. (The next day, the New York Times reported only “a 
suspicion that an awful calamity rests behind the lack of information from 
the Gulf coast” [New York Times 1900b].) For days, Galveston remained 
“entirely isolated” from the outside world (New York Times 1900a).

The San Francisco earthquake of 1906 was equally devastating, causing 
almost one thousand deaths and leaving over two hundred thousand home-
less (NOAA 1972). But national consciousness of the disaster was again 
limited by technological capabilities. Telegraph lines remained operational 
but strained to convey news even to Washington (New York Times 1906). 
In major urban areas, the first brief reports about the disaster (but not im-
ages) traveled principally through newspapers published the following day. 
The majority of Americans, still living in rural areas, received their first 
news of the disaster much later.2

The speed with which these communication gaps were bridged in the 
United States is often overestimated. The Japanese attack on Pearl Harbor 
in December 1941 is often said to have shocked the United States, but even 
in the age of radio, information diffused slowly and imperfectly. Driving 
across the United States after the Hawaiian attack, the British journalist 
Alistair Cooke found “a lot of people sitting in their homes not ‘stunned’ 
as the newspapers have it but fuzzily wondering where Pearl Harbor was” 
(Cooke 2006, 6). Americans were compelled to rely on their imaginations 
to envisage the Japanese assault. Film footage of the attack was not released 
by government censors and distributed through newsreels until November 
1942.

These examples illustrate the central point: that the manner by which cri-
ses are constructed in popular opinion hinges significantly on the structure 
of the technologies that are relied upon to convey news about catastrophic 
events. Moreover, social technologies—that is, the norms and routines that 
govern the business of news dissemination—matter as much as technical 
capacities. Newspapers, for example, rely heavily on text and for most of 
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their history were incapable of conveying high-resolution, full-color imagery. 
This reliance on textual communication was often said to encourage more 
deliberate and rational responses to messages conveyed by newspapers, be-
cause readers must concentrate on the text, which in turn compels them 
to follow a linear mode of exposition (McLuhan and Fiore 1967; Postman 
1986). The professional ideology of the mainstream print and broadcast me-
dia—which emphasized reportorial detachment, fairness, and balance (Ko-
vach and Rosenstiel 2001)—also encouraged audiences to take a restrained 
response to news reports.

The “whole informational environment” that surrounds any individual 
or organization might be described as an infosphere (Floridi 2007). The 
print and electronic media comprise a major part (but not the whole) of this 
infosphere. We can restate our main point by saying that perceptions of the 
significance of crises, and the obligations of governments in relation to cri-
ses, are largely shaped by the structure of the infosphere. Moreover, it is 
clear that the infosphere has changed radically in the last three decades.

One obvious shift is the decline of the print and broadcast media. The 
daily newspaper was once the dominant source of news about current af-
fairs in the United States: on the eve of World War II, 90 percent of Amer-
icans read a daily newspaper, according to the Gallup poll. However, the 
average circulation of U.S. daily newspapers has been dropping steadily for 
years. Broadcast television networks, which supplanted the print media as 
a major news source in the post–World War II era, have also lost influence. 
Viewership of evening news programs produced by the major U.S. broad-
cast networks eroded from over fifty million viewers in 1980 to twenty-five 
million in 2006 (Project for Excellence in Journalism 2007).

In the 1990s and early 2000s, these older media faced competition from 
cable news networks, such as CNN, Fox News, and MSNBC, which proved 
capable of providing vivid reportage on a round-the-clock basis. By 2002, 
Americans were as likely to say that they obtained their news from cable 
news networks as from newspapers or broadcast networks, according to the 
Gallup poll. The cable news networks played a critical role during the Bush 
presidency, as figure 5.1 shows: average viewership roughly doubled from 
the last years of the Clinton presidency, with remarkable spikes in mo-
ments of crisis.

Nor is this the end of the convulsions in the infosphere. The whole edi-
fice of institutionalized news production—whether in print, broadcast, or 
cable media—has been challenged by the advent of the Internet and the 
dramatic reduction in barriers to entry into the business of news dissemi-
nation. The Internet has growing significance as a news source, although 
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it does not yet rival other media as a principal source for Americans (Proj-
ect for Excellence in Journalism 2007). While many online resources are 
still controlled by traditional offline media, a large number are not. Over 
seventy million weblogs were created during the Bush presidency; between 
2004 and 2007, the number of daily postings to these blogs quadrupled, 
to an average of 1.4 million a day. The task of news production is being 
broadly decentralized. Many Americans now prefer to extract and interpret 
information directly from newsmakers, rather than relying on intermediar-
ies to do this for them.

These changes in the structure of the infosphere have had profound 
consequences for the character of news production and dissemination. 
The field is more competitive and faster paced than it was only a few years 
ago. Technological changes have produced a “never-ending news cycle” in 
which stories emerge and spread at “warp speed” (Kovach and Rosenstiel 
1999). “The media is fracturing into more choices and more diversity,” said 
Ari Fleischer (2005, ix, 8), President Bush’s first press secretary: “In the 
modern media world, marked by the Internet and three all-news, all-the-
time cable networks that compete furiously with one another, the ability to 
digest news slowly when facts emerge and sometimes change is seriously 
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hindered. Gone forever are the days when news would break, reporters and 
sources would discuss ongoing developments throughout the day, and most 
Americans would first hear the news in a carefully digested story hours 
later on the evening news. For reporters now, it’s an immediate need to tell 
and a rush to air. The need for the public to ‘know’ hasn’t changed, but the 
urgency for reporters to ‘tell’ has grown more intense.” In the view of many 
journalists, such competition has had a corrosive effect on professional eth-
ics. As profit margins have narrowed, and the pace of news production has 
intensified, media outlets have placed less emphasis on thoroughness and 
more emphasis on sensationalism. A national survey of journalists taken 
in 2004 found mounting concern that reporting had become more sloppy 
and simplistic. Half of the journalists surveyed thought that the 24/7 news 
cycle had weakened their profession (Pew Research Center 2004).

Academic studies of crisis management have given inadequate attention 
to the ways in which the infosphere has changed and the manner in which 
it alters the task of responding to catastrophes.3 Furthermore, the “mass 
media” are treated as a fixed variable. But the infosphere is clearly being 
transformed and in the process is profoundly altering the American pub-
lic’s awareness and perception of crises. Two obvious changes are in imme-
diacy and vividness of awareness: Americans now become alerted to crises 
more quickly, and have a stronger appreciation of the human costs of a cri-
sis, than ever before.

Consider, for example, the public’s response to the attacks of September 
11, 2001. As figure 5.1 suggests, an unprecedented number of Americans 
watched live reportage on the attacks on the three cable news networks. 
(Figure 5.1 shows prime-time viewership, but daytime viewership shows 
a similar pattern.) The major broadcasters, struggling to compete against 
their cable rivals, each provided roughly ninety hours of live coverage in the 
four days following the attacks, drawing a viewership of eighty million (C. 
Baker 2001). As a result, the nation’s apprehension of the crisis was imme-
diate, unmediated, and graphic. Five years later, 95 percent of Americans 
said that they could remember exactly where they were at the moment of the 
attacks, according to a Pew Research Center poll. “Unlike any news I can 
remember, news of September 11 was almost exactly simultaneous with the 
events themselves,” recalls novelist Jonathan Raban (2005, 4): “Somehow, 
in the eighteen minutes since the first strike on the north tower, everybody 
knew, and everybody was watching CNN. . . . If you happened to live in Se-
attle, or Portland, or San Francisco, you were not excluded. . . . September 11 
was unique in this: other shocking and violent events in the American past 
were relatively specialized and local—the assassinations of presidents, the 
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destruction of a naval fleet, the mass murder of children at a school, the 
fiery annihilation of an eccentric cult, the blowing-up of a federal building. 
Except when they occurred in your neighborhood or line of work, they were 
about other people. September 11 was different.”

September 11 may have been different from earlier crises, but it presaged 
the manner in which popular understanding of later crises would be con-
structed. Hurricane Katrina was also an information-age crisis. MediaWeek 
reported that the cable news networks “racked up stunning ratings” for 
their nonstop coverage of the disaster (Crupi 2005). (Indeed, cable news 
viewership actually exceeded levels for the 9/11 attacks: see figure 5.1.) As 
on 9/11, Americans were “drawn together . . . by the shared response of liv-
ing together through a searing event, moment by moment” (A. Brinkley 
2003, 454).

The nonstop coverage was also marked by the further decline of the jour-
nalistic ethos of detachment and balance. This was most clearly evidenced 
by the reporting of CNN’s Anderson Cooper, who came close to tears on 
camera as he interviewed victims and attacked Republican senator Mary 
Landrieu for defending the federal response to Katrina (Foer 2005). CNN 
was one of several media outlets that explicitly challenged the “official ver-
sion” of events in New Orleans proffered by federal officials (Shafer 2005).

Media coverage of Katrina was not only intense and preoccupied with 
deficiencies in the federal government’s response. It also dwelt heavily on 
the apparent breakdown of social order in New Orleans in the aftermath of 
the storm. Images and reports of looting and violence saturated the media 
(Waugh 2006, 15). Katrina was not distinctive in this respect; the tendency 
of mass media to exaggerate lawless behavior has been observed in earlier 
crises as well. However, this perceptual bias was aggravated during Ka-
trina because of changes in the structure of the infosphere: “Anyone who 
watched or read [the new electronic media] in the aftermath of Katrina can 
only conclude that the images of looting and looters these media conveyed 
were even more extreme” than those presented in traditional media (Tier-
ney, Bevc, and Kuligowski 2006, 68).

This intense coverage had the effect of drawing the federal govern-
ment directly into the eye of the controversy surrounding the response to 
Katrina, whether it wished to be there or not. Activity on the Internet had 
the effect of amplifying pressure on federal authorities. Traffic on the Web 
sites of the White House and the Federal Emergency Management Agency 
(FEMA) surged during the Katrina disaster. The White House had not 
seen so much traffic on its site since the invasion of Iraq two years earlier.4 
Queries about Katrina also dominated the major Web search engines. Blog 
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postings doubled, from a midsummer level of thirty thousand postings per 
hour to a record high of sixty thousand per hour.5 Much of this Web activity 
had the effect of reinforcing perceptions of federal incompetence. The be-
leaguered head of FEMA, Michael Brown, briefly found himself a popular 
object of searches on Google, before resigning in mid-September 2005.6

One of the ironies of Katrina is that the infosphere largely succeeded in 
accomplishing what the community of emergency responders could not—
that is, developing a “common operating picture” of the unfolding disas-
ter (Comfort 2007b). However, this “common picture” was not necessar-
ily accurate—for example, it exaggerated the degree of lawlessness—and 
certainly was not flattering to government, whose deficiencies were heavily 
emphasized.

Moreover, the federal government was placed in the center foreground 
of the quickly emerging picture. The New Orleans broadcaster Garland 
Robinette recalled that he “kept saying on the air to the U.S. government, 
‘Where are you? Where the hell are you?’” (D. Brinkley 2006, 530). “A man 
came up to me today,” Anderson Cooper told Senator Landrieu on live tele-
vision three days after Katrina’s landfall. “He asked, ‘Don’t we pay taxes 
for the federal government to be protecting us?’” (CNN.com 2005b). By the 
end of the week, this was a widely shared complaint. Major polling firms 
began asking Americans about their assessment of the federal govern-
ment’s performance within forty-eight hours of landfall and found that 
most were deeply disappointed in its response. Many Americans held the 
federal government, rather than state and local governments, primarily re-
sponsible for the failure to respond properly to the disaster.7 Which level of 
government should bear primarily responsibility is, of course, an important 
constitutional question. As a practical matter, however, the answer—that 
it should be the federal government—was heavily driven by the effect of a 
transformed infosphere on public opinion.

Constraints on Federal Response to Crises

The Clinton administration may have believed that it was governing in the 
“information age,” but the conditions under which it governed were, in sig-
nificant respects, simpler than those confronting the Bush administration 
only a few years later.8 This postmillennial shift increasingly puts the fed-
eral government in the foreground when disaster strikes. At the same time, 
however, a number of considerations limit the federal government’s capac-
ity to meet the new expectations that are thrust upon it. These constraints 
are not new: on the contrary, they are political, institutional, and cultural 
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factors that have dominated American politics throughout its history, and 
particularly in the thirty years of the last millennium.

Doctrine about the role of the federal government. One of the principal 
constraints is popular ambivalence about the expansion of federal govern-
mental authority. Resistance to the growth of central government is a long-
standing theme of American political history. This resistance ebbed during 
the New Deal and in the quarter century following World War II, but by 
the end of the 1970s, skepticism about federal government was resurgent. 
This was manifested in a sharp decline in public trust in central govern-
ment, both in absolute terms and relative to attitudes about state and local 
government. Polls undertaken in the early 1980s showed that a large ma-
jority of Americans believed the balance of responsibilities had shifted too 
far toward the federal rather than state or local governments (Reeves 1986). 
Political leaders in both major parties responded to and encouraged this 
sentiment, promising initiatives that would restrain the federal role in key 
policy fields (A. Bowman and Krause 2003, 304).

The federal role in emergency response must be understood in the con-
text of this larger debate about the proper role of the federal government. 
It was often taken for granted during post-Katrina debates that the fed-
eral government had a critical, if not leading role to play in the response 
to major natural disasters. But this is an assumption that would not have 
been tenable during most of U.S. history. A century ago, the federal role 
(as in Galveston and San Francisco) was largely confined to expressions of 
solidarity and the provision of limited material support. The federal role in 
the Mississippi floods of 1927 was more extensive but still bounded: “not a 
single federal dollar” was spent to aid victims of the cataclysm (Barry 2005; 
Kosar 2005).

The federal role in disaster response was only consolidated in the 1970s, 
with the passage of the Disaster Relief Act of 1974 and the creation of 
FEMA itself in 1979. However, FEMA was preoccupied with another mis-
sion—civil defense against nuclear attacks—throughout the 1980s (Sylves 
and Cumming 2004). It was the Clinton administration that gave FEMA 
a higher profile in responding to natural disasters—although even then it 
was careful not to intervene without the consent of governors. The agency 
was never intended to hold a “command position” in emergency response 
(Leonard and Howitt 2006, 4).9 The Bush administration came to power 
determined to reappraise the wisdom of the growing federal role in disaster 
response. In early 2001, the FEMA director, Joe Allbaugh, told Congress 
that the federal role in disaster management “may have ballooned beyond 
what is an appropriate level” and that the Bush administration would try to 
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“restore the predominant role of state and local response to most disasters” 
(Allbaugh 2001). This sentiment was entirely consistent with the broad 
trend of political rhetoric over the preceding quarter century.

This attitude was fueled by reasonable suspicion about the probity of the 
Clinton administration’s approach to disaster response. Critics complained 
that the Clinton administration had simply perfected a technique of build-
ing political support by offering liberal payments for postdisaster assis-
tance. The General Accounting Office (GAO) reported substantial growth 
in disaster-assistance costs in the 1990s, caused by an increase in the num-
ber of presidential disaster declarations and loosening of the eligibility for 
aid (GAO 1998). Research showed that disasters were more likely to be de-
clared in states that were politically important to the president (Garrett and 
Sobel 2003). Along with increased spending came complaints about lack of 
controls to assure that aid was used properly (GAO 1996). (The weaknesses 
of Clinton-era policies are also discussed in Thomas Birkland’s contribu-
tion to this volume.)

In a sense, the Bush administration was caught between the rhetoric of 
devolution, a legacy of the Reagan-era assault on “big government,” and the 
pressures of the evolving infosphere. The rhetoric of devolution assumed 
that federal leadership in critical policy areas was at least contestable, if not 
illegitimate. The “big question” was whether “state or federal authorities 
[should] be in control of recovery efforts” (Waugh 2006, 37). In the context 
of disaster itself, however, public opinion tended to regard federal leader-
ship as essential. There is, of course, a fundamental inconsistency here: a 
public that professes distrust of central government nonetheless expects it 
to take a critical role in response to major disasters. But there is no require-
ment for consistency in public attitudes. As a matter of realpolitik, the criti-
cal point is that the Reagan-era language of restraint and devolution ceased 
to be tenable in an age when news about disasters is instantaneously and 
universally distributed.

Austerity. Budgetary pressures also compromise efforts to build the ca-
pacity to respond effectively to domestic emergencies. This was most evi-
dent in the case of FEMA. “If you want big capability,” a FEMA official told 
a Senate inquiry in 2006, “you got to make a big investment” (U.S. Senate 
2006, 14-8). But even the Clinton administration had declined to do this: 
with three thousand employees, the Clinton-era FEMA was about one sixth 
the size of the New York City Fire Department.

Under the Bush administration, fiscal pressures further corroded FEMA’s 
capacity. FEMA reduced the number of its emergency response and medi-
cal assistance teams and eliminated funding for training. The response team 
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mobilized for New Orleans was, at the moment of Katrina’s landfall, “theo-
retical”: it had never worked together as a unit. FEMA’s urban search-and-
rescue teams also operated on a shoestring budget, a Senate investigation 
later found. Funding shortfalls delayed the development of FEMA’s plans for 
the 2005 hurricane season (Block 2005; Select Bipartisan Committee 2006, 
151–58; U.S. Senate 2006, 14-6 to 14-12).

The absorption of FEMA into the new Department of Homeland Secu-
rity (DHS), pitched as a way of bolstering its limited capabilities, largely 
backfired. “FEMA is really now FEMA on steroids,” Michael Brown had 
boasted in June 2003. “That’s the best way to describe us” (Homeland Se-
curity Advisory Council 2003). In reality, FEMA staff complained, DHS 
treated FEMA as an “organ donor,” extracting money to pay for central 
functions not funded by Congress (Rood 2005). Key functions were moved 
elsewhere in the department. Morale plummeted. In a 2004 survey, a ma-
jority of FEMA’s career officials said that the agency had deteriorated since 
its absorption into DHS and that they would prefer to move to jobs else-
where if possible (Hsu 2005).

Other components of the new DHS were similarly compromised by bud-
get pressures. The new Transportation Safety Administration (TSA), for ex-
ample, was compelled to cut its research-and-development budget by half 
in 2003 to meet shortfalls elsewhere in the agency (GAO 2004, 3, 32, 36). 
TSA’s poorly paid screener workforce had a turnover rate of 23 percent in 
2005—four times higher than the rate for federal government as a whole. 
The Government Accountability Office found that funding shortages were 
the “primary obstacle” to the deployment of more efficient systems for de-
tecting explosives in checked baggage (GAO 2006a, 23, 27). Increases in 
staffing for the Border Patrol were delayed because the DHS had been cau-
tioned by the White House to “think carefully about spending restraint” 
(DHS 2005b). The Department of Health and Human Services mounted 
the same defense of its effort to limit spending on programs to improve 
the health care system’s readiness for bioterror attacks (Leavitt 2005; CDC 
2006).

Broadly speaking, the homeland security apparatus was caught in a 
powerful budgetary vise. On one side, there were strong incentives for the 
Bush administration to reduce the federal tax burden. In the last years of 
the Clinton administration, the proportion of national income dedicated 
to federal taxes had reached levels unprecedented in modern U.S. history. 
Popular frustration with federal taxes increased at the same time. Surveys 
showed that the average American believed that the federal government 
wasted roughly half of the money that it collected in taxes; this held true 
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even after the 9/11 attacks (K. Bowman 2006, 12–13). The Bush administra-
tion responded to such sentiments by pursuing a program of tax reductions 
that returned the overall federal tax burden to its historic average. Although 
these tax reductions were sharply criticized by the president’s opponents, 
they were broadly supported by the American public. One month after the 
9/11 attacks, for example, three quarters of the U.S. public told the Gallup 
poll that they favored making the first phase of proposed tax reductions ef-
fective immediately; 60 percent favored additional cuts (Gallup poll, Octo-
ber 5–7, 2001).

On the other side of the budgetary vise are expenditure pressures else-
where in the federal budget. One major issue is the rising cost of popular 
entitlements such as Social Security, Medicare, and Medicaid. The cost of 
these programs is determined by the size of the over-sixty-five population, 
which will grow substantially for the next thirty years—a phenomenon 
that the comptroller general has called a “demographic tidal wave” (D. M. 
Walker 2000). It is estimated that by 2030 these three programs will con-
sume over 15 percent of the country’s gross domestic product (GDP) (Con-
gressional Budget Office 2005). A smaller issue is the cost of the Iraq War, 
which transpired to be much larger than the administration’s estimates in 
early 2003. The combined effect of growing defense and entitlement spend-
ing has been to crowd out expenditures on nondefense government opera-
tions, including homeland security programs. The Bush administration 
sought to relieve the overall fiscal pressures through increased borrowing, 
but this practice was widely criticized by many of the president’s support-
ers, financial markets, and international financial institutions (IMF 2006).

Bureaucratic fragmentation. A third consideration—bureaucratic frag-
mentation within the civilian component of the federal government—also 
compromised the government’s ability to meet public expectations on crisis 
management. This was evident in the preoccupation with the problem of 
coordination among the many federal agencies that could claim a role in 
emergency response. The need for improved coordination was recognized 
even before the 9/11 attacks: in February 2001, the Hart/Rudman Com-
mission on National Security warned that the federal government needed 
to reshape its homeland security bureaucracy to ensure that it was “coher-
ent and integrated” and that the federal government could say “quickly and 
surely who is in charge” in a moment of crisis (U.S. Commission on Na-
tional Security/Twenty-first Century 2001, vii–viii, 10).

Problems of intragovernmental coordination are not peculiar to the U.S. 
federal government. But there are several reasons why coordination is par-
ticularly difficult within the U.S. system of government. Two centuries of 
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rivalry between the executive and the legislative branches has produced a 
bureaucracy distinguished by its disorder. The executive’s capacity to pro-
mote coordination is more limited than in other systems of government. 
Executive-legislative rivalry gives license to bureaucrats who want to resist 
coordination. All bureaucrats may have an “instinct for autonomy,” but the 
U.S. system gives more freedom for this impulse to be pursued (Nelson 
1982, 255; Kettl 2004, 122). In addition, the task of coordination has been 
made more complicated by the growth and institutional elaboration of the 
institutions that must be coordinated. Most federal government agencies 
are larger, and more complex in their internal structures, than they were 
only a few decades ago.10

Two major bureaucratic reorganizations were undertaken in an effort to 
promote coordination after the 9/11 attacks—one creating the new Depart-
ment of Homeland Security and the other reorganizing the intelligence 
community. Both encountered serious problems. “Civil wars” within DHS 
delayed several initiatives, including efforts to tighten security on the trans-
portation of hazardous chemicals and development of technologies to im-
prove border control (Mintz 2005). DHS had equal difficulty in integrating 
agency systems for managing money, employees, information, and con-
tracts (DHS 2004b, 2005a). Part of the difficulty stemmed from the inher-
ent complexity of the task: for example, workers in DHS were represented 
by seventeen unions, laboring under twenty-seven different pay systems 
(Relyea 2005, 10). However, senior administrators within DHS often lacked 
the authority to induce cooperation from their lower-level counterparts (Er-
vin 2006, 19). An immediate consequence of the muddle in DHS reorgani-
zation was plummeting morale. In a 2006 study, DHS ranked last among 
major federal agencies on key measures of organizational health.11

The homeland security reorganization was also hampered by Con-
gress’s inability to put its own two houses in order. Twenty-six committees 
and sixty subcommittees in the House of Representatives and the Senate 
shared jurisdiction over homeland security matters, and they did not re-
spond well to the suggestion that agency rationalization should be accom-
panied by a comparable clarification of committee responsibilities (Preston 
and Crabtree 2002; Ornstein and Mann 2003). The 9/11 Commission co-
chair Lee Hamilton (2003, 5) complained in 2003 that fractured congres-
sional oversight “sowed confusion” within the executive branch. Only after 
the commission criticized its inaction did the House of Representatives cre-
ate a new standing committee on homeland security, still with limited au-
thority (National Commission on Terrorist Attacks upon the United States 
2004, 419–21). The Senate took similarly halting steps to reform oversight. 
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Its committee changes were “limp and inadequate” (Mann and Ornstein 
2006, 150–51).

Problems of coordination were also evident as DHS attempted to develop 
routines for dealing with future crises. In 2002, the Bush administration 
began to develop a National Response Plan that explained how federal ef-
forts would be synchronized in a moment of crisis. In January 2005, DHS 
secretary Tom Ridge announced that the plan had been finalized, calling 
it a “bold step forward in bringing unity in our response to disasters and 
terrorist threats” (Edmonson 2005). “The end result,” Ridge promised, “is 
vastly improved coordination . . . to help save lives and protect America’s 
communities” (DHS 2004a, i).

This, a White House advisor later conceded, was “false advertising” (Lip-
ton et al. 2005). The National Response Plan conveyed the impression of 
rationality in crisis response, but the tendency toward disarray could not be 
easily suppressed. A training exercise undertaken in April 2005 revealed 
“confusion at all levels” and “a fundamental lack of understanding” about 
procedures outlined in the plan. Indeed, key components of the plan were 
still incomplete when Katrina hit the Gulf Coast five months later. DHS 
itself did not activate key procedures within the plan for four days after the 
National Hurricane Center’s warning of Katrina’s path and devastating 
power (GAO 2006c; U.S. Senate 2006, 27-12).

A second reorganization, intended to improve coordination within the 
network of intelligence agencies, encountered difficulties similar to those 
that plagued DHS. The federal intelligence community is highly frag-
mented, with responsibilities for collection and analysis of intelligence 
shared by seventeen agencies (Posner 2005, 50). Attempts to integrate the 
work of that community before 9/11 were often stymied by bureaucratic re-
sistance to centralization of control and the reluctance of Congress to ratio-
nalize its own oversight mechanisms (Zegart 1999). Although the National 
Intelligence Reform Act passed in December 2004 finally established the 
post of national intelligence director, this position’s powers are still con-
strained, both formally and by the bureaucratic and political realities that 
frustrated earlier reforms (DeYoung 2006; Gertz 2006; Lowenthal 2006, 
276–79; Shane 2006; Zegart 2006). The first director, John Negroponte, 
sought a reassignment after only two years, weary of the “total, ongoing 
food fight” among intelligence agencies (Dinmore 2007).

Politicization. There is, finally, a fourth institutional constraint on the 
federal government’s capacity to meet public expectations for crisis man-
agement: that is the practice of staffing critical positions within the bu-
reaucracy with political appointees. The risks associated with politicization 
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of key positions were illustrated by the controversy over the performance 
of Michael Brown, the head of FEMA at the time of Hurricane Katrina. 
Brown, a political appointee who had come to the agency from a post at 
the International Arabian Horse Association, was criticized for exaggerat-
ing his experience in the field of emergency management and for incom-
petence in handling the response to Katrina. But Brown was not an excep-
tional case. Other key appointees within FEMA were equally inexperienced 
(Hsu 2005; U.S. Senate 2006, 14-4). Brown’s predecessor as FEMA head, 
Joe Allbaugh, also lacked strong credentials. He had claimed the posi-
tion after serving as George W. Bush’s 2000 campaign manager. Indeed, 
FEMA has had a long history of poorly qualified leaders; James Lee Witt, 
the much-lauded leader of FEMA during the Clinton administration, was 
an exceptional case (Waugh 2006, 33).

Problems caused by politicization of key positions were not limited to 
FEMA. Its parent department, DHS, also suffered from the inexperience 
and massive turnover of political appointees during its first years (Mintz 
2005). By 2005, DHS had lost its secretary, its deputy secretary, three un-
dersecretaries, six assistant secretaries, its chief security officer, its chief in-
formation officer and his deputy, its cybersecurity director and his deputy, 
and dozens of other key personnel (Dizard 2005). By 2006, two thirds of 
DHS’s senior executives had departed, often taking more lucrative positions 
as lobbyists for homeland security contractors (Lipton 2006a, 2006b). A 
2007 report commissioned by DHS criticized its overdependence on po-
litical appointees and urged the Bush administration to begin “supple-
menting” the department’s leadership with career employees to prevent a 
“Homeland Security ‘meltdown’” following the 2008 election (Homeland 
Security Advisory Council 2007).

Incompetence and discontinuity in leadership are not the only risks as-
sociated with dependence on political appointees. Interagency planning 
may also be jeopardized, because political appointees lack the personal 
connections to peers in other organizations that would otherwise ease the 
task of coordination. Such social capital may be particularly important in 
moments of crisis, facilitating ad hoc coordination and reducing the risk 
of miscommunication. However, political appointees often do not know or 
trust one another, even though they may serve the same party and pres-
ident. Each new crop of political appointees comprises “a government of 
strangers” (Heclo 1977, 1). The lack of social capital was evident during the 
Katrina disaster, after which Brown complained about his inability to com-
municate with other appointees even in his own department.

Heclo’s “government of strangers” has grown in numbers throughout 
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the modern era (Volcker 1988; Light 1995; U.S. House of Representatives 
2006). Turnover among political appointees has also increased: in the post-
Nixon years, average length of service sank to a low not seen since the Jack-
sonian era (Chang, Lewis, and McCarty 2001, 30). The growth in number 
of political appointees could be explained by the need for a larger stock 
of positions to reward supporters in increasingly costly presidential cam-
paigns. It might also be explicable as part of a misguided effort to disci-
pline a bureaucracy that is perceived, particularly in the post-Reagan era, to 
be resistant to control by elected officials (Pfiffner 1987). The perversity, of 
course, is that growing dependence on short-term political appointees who 
lack either skills or social capital actually corrodes the president’s capacity 
to command the administrative apparatus of the executive branch (D. Co-
hen 1998).

Incentives for Militarization

The federal government has been caught between mounting public pres-
sure to take a leadership role in crisis response—as a consequence of a 
changing infosphere—and a set of constraints that make it difficult for its 
civilian bureaucracy to fulfill that role. Twice in the last eight years it has 
used the same strategy to deal with this predicament: the militarization 
of crisis response. This is expedient in the short term but arguably under-
mines systemic resilience in the long run.

The strategy of militarization takes advantage of the fact that the fed-
eral government has a dual or bifurcated structure. That is, it combines 
two systems of governance, organized on distinct principles and operating 
in discrete policy fields (Wildavsky 1969, 230–45; Draper 1991, 580–98). 
One system is dedicated to domestic policy. As we have seen, it is prone to 
bureaucratic fragmentation, dominated by a leadership cadre that consists 
heavily of political appointees, and vulnerable to austerity measures. An-
other system, largely dedicated to military affairs, is organized on differ-
ent principles. While the nondefense sector is highly federalized, and thus 
dependent on the cooperation of state and local governments, the defense 
sector is more centralized.12 Leadership positions of the uniformed services 
are staffed by career employees. The defense sector also enjoys greater in-
dependence from Congress and nongovernmental stakeholders, especially 
when national security considerations are invoked (Alterman 1998). Added 
to these attributes is another critical element: legitimacy. While Americans 
are generally distrustful of governmental institutions, the military is a con-
spicuous exception.13 One consequence is that the defense sector is often 
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in a better position to extract funding for its programs. We might also note 
that the defense sector is also the preponderant part of the federal bureau-
cracy: it accounts for roughly half of the federal workforce (including uni-
formed personnel) and two thirds of operating expenditure.

The president faces strong incentives to exploit the advantages of the de-
fense sector—its clearer line of command, relatively stronger capacity for 
coordination and execution, and higher legitimacy—by relying on it as the 
primary mechanism for response to crises.

The tendency to militarize response to crises was evident in the wake of 
the 9/11 attacks. At the very moment he was told of the World Trade Center 
attacks, President Bush later recalled, “I made up my mind that we were 
going to war” (Woodward 2002, 15). A “War on Terrorism” was declared 
by the president within twelve hours of the attacks (Executive Office of the 
President 2001). By September 13, 2001, Bush had resolved to “hit the Af-
ghans hard” (Woodward 2002, 63). On September 17, Bush instructed the 
Defense Department to refine its contingency plans for action in Iraq, and 
by November 2001 the military was planning a full-scale invasion of Iraq 
(Rothkopf 2005, 433; Gordon and Trainor 2006, 15–23). The 9/11 attacks 
did not need to be framed in these terms: other countries have dealt with 
decades-long terrorist threats by framing the problem primarily as one to 
be dealt with through improved intelligence-gathering, stricter law enforce-
ment, and improved domestic security.14

Katrina, which involved no violence by a foreign entity, may provide a 
better illustration of the tendency toward militarization. As exasperation 
over the response of the civilian bureaucracy grew, the president faced 
mounting pressure to restore a sense of order in New Orleans by giving 
the military a leading role in relief. Perceptions about growing lawlessness 
within the city, encouraged by media and Internet coverage, also increased 
demands for military intervention (Tierney, Bevc, and Kuligowski 2006, 
77). On September 3, five days after landfall, President Bush ordered the 
deployment of seven thousand troops to New Orleans. “Basically,” said a di-
saster response expert, “we declared war on Hurricane Katrina” (Gosselin 
and Hook 2005).

The media and public responded positively to the militarization of disas-
ter response. The Baton Rouge Advocate reported that a little girl shouted 
“Thank you, Mr. Army!” as troops entered New Orleans (Baton Rouge Ad-
vocate 2005). The New York Times reported: “On streets where gun battles, 
fistfights, holdups, carjackings and marauding mobs of looters had held 
sway through the week, the mere sight of troops in camouflage battle gear 
and with assault rifles gave a sense of relief to many of the thousands of 
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stranded survivors who had endured days of appalling terror and suffer-
ing. ‘They brought a sense of order and peace, and it was a beautiful sight 
to see that we’re ramping up,’ Governor Blanco said. ‘We are seeing a show 
of force. It’s putting confidence back in our hearts and in the minds of our 
people. We’re going to make it through’” (McFadden 2005).

The shared desire for a forceful response to the crisis was evidenced in 
the praise given to Lieutenant General Russell Honoré, the commander 
of the military task force. Honoré, CNN reported, was a “cigar-chewing, 
stomping, cussing general” who nonetheless stooped “to pick up babies on 
the street and take them to safety” (CNN.com 2005c). The New Orleans 
mayor, Ray Nagin, lauded Honoré as a “John Wayne dude who can get some 
stuff done” (CNN.com 2005a). “The Department of Defense saved the day,” 
a federal official said later (U.S. Senate 2006, 26-25).

The mobilization of troops was not without complications. The Posse 
Comitatus Act, adopted shortly after the Civil War, generally prevents fed-
eral troops from enforcing law within U.S. borders. President Bush could 
have relied on another postbellum law, the Insurrection Act, to justify the 
use of federal troops in restoring order, but the administration was reluc-
tant to risk political controversy by exercising that rarely used authority over 
the objections of the Louisiana governor, Kathleen Babineaux Blanco (Los 
Angeles Times 2005). Bush and Blanco negotiated for four days but failed 
to reach agreement on a command structure that would comprise federal 
and National Guard troops, who could exercise law-enforcement functions 
while under state command (U.S. Senate 2006, chap. 26). Fortunately, the 
political antagonism between Bush and Blanco was offset by a longtime 
friendship between two career officials—Honoré and Major General Ben-
nett Landreneau, the commander of the Louisiana National Guard—who 
worked out problems of coordination informally (Los Angeles Times 2005).

The lesson that the Bush administration took from Katrina was that 
it should push for an expanded military role in domestic crisis response 
(Waugh 2006, 42). It was clear, the president said, “that a challenge on this 
scale requires . . . a broader role for the armed forces—the institution of our 
government most capable of massive logistical operations on a moment’s 
notice” (Executive Office of the President 2005a). Bush argued that the De-
fense Department—the only federal organization with the capacity to “mar-
shal resources and deploy them quickly”—could become the lead agency 
for response to major disasters (Executive Office of the President 2005b; 
Tyson 2005). His administration asked Congress to amend legislation that 
limited the domestic role of federal forces and directed military command-
ers to develop plans for rapid response to disasters (Schmitt and Shanker 
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2005). In October 2006, Congress altered the Insurrection Act so that fed-
eral troops could be deployed more easily to restore order after a natural 
disaster, epidemic, or terrorist attack.15

Militarization is expedient for federal policy makers because it allows 
them to respond to public expectations by providing a decisive response to 
crises. But it is arguable that militarization undermines societal resilience 
in the longer run. Militarization reinforces the notion that crises require a 
firm response by structures built on the principle of hierarchy and unity 
of command. It also discourages attention to investment in civilian agen-
cies, as well as the construction of stronger crisis-response networks—that 
is, a web of strong “horizontal relationships” among the many civilian and 
military agencies responsible for crisis management (Kettl 2006, 278–79; 
Comfort 2007b). Such networks may be more difficult to establish, but they 
are also more likely to assure resilience in moments of crisis.

A Continuing Dilemma

Any study that is intended to consider how governments may contribute 
to societal resilience must take into account the larger considerations that 
shape (and constrain) governmental capacities in a particular jurisdiction. 
This chapter has provided evidence to substantiate this point. Changes in 
the infosphere that have accelerated the process of “crisis production” and 
heightened the accountability of central government may be more advanced 
in the United States than in other countries. Similarly, central government 
in the United States is affected by constitutional, political, and cultural con-
straints that may not operate with equal force in other countries. An in-
teresting comparison can be drawn, for example, between the predicament 
of central government in the United States and that of France, described 
in Claude Gilbert’s contribution to this volume. In the American case, the 
challenge is marshalling authority at the center; in the French case, it is al-
most the reverse—that is, an unhealthy concentration of central authority.

The trends that have complicated the position of the U.S. federal gov-
ernment with regard to crisis response are likely to continue. We can rea-
sonably expect that technological changes will further improve the capacity 
to diffuse information about natural and terrorist-induced calamities and 
that as a consequence these events will be transformed into full-blown cri-
ses with greater efficiency. Increasingly, the public will assume that federal 
authorities should have a critical role, if not the leadership role, in dealing 
with these crises. In short, expectations with regard to federal performance 
in crisis management are likely to mount.
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At the same time, however, the institutional and political considerations 
that impair the performance of the federal government’s civilian bureau-
cracy are likely to persist. With time, merged components of the federal 
bureaucracy might learn to integrate their operations, and morale might re-
bound. But such progress is likely to be slow and complicated by Congress’s 
reluctance to rationalize its own committee system. Moreover, budgetary 
pressures will increase as the United States’ retired population increases 
over the next two decades. Nor is there any sign of a change in the number 
or duration of tenure of political appointees. In 2005 a prominent commen-
tator on homeland security issues suggested that one way to deal with the 
problems of the civilian bureaucracy—poor coordination, underresourcing, 
politicization—would be to establish a financially and administrative au-
tonomous structure, akin to the U.S. Federal Reserve (Flynn 2005). This 
proposal was bold and, as it transpired, completely impracticable. There is 
no enthusiasm for substantial structural reforms that would ameliorate the 
long-standing problems of the civilian bureaucracy.

It is possible, however, to imagine countervailing considerations. The 
U.S. military might balk at the expansion of its responsibilities, as it did 
when the Clinton administration attempted to broaden the range of “mili-
tary operations other than war” in the 1990s. Internal resistance to the ac-
cretion of functions might be especially acute if the military continues to 
bear responsibility for extensive overseas engagements, such as those in 
Iraq and Afghanistan. Respect for the military might also decline as it be-
comes more actively engaged in domestic crises and its own organizational 
shortcomings become more obvious. In other words, militarization of cri-
sis response might also have appeal in the short run precisely because it is 
novel and its defects are not yet obvious.
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6 F ederal Disaster Policy 
	Le arning, Priorities, and  
	P rospects for Resilience

	 Thomas A. Birkland

Policy Learning and Community Resilience

This chapter considers the extent to which federal-level “learning” from di-
saster experience yields policy changes that enhance disaster resilience at 
the local level. There is evidence of learning from experience at the state 
and federal levels after major natural disasters (Birkland 2006); that is, di-
saster policy changes and in some ways improves based on disaster expe-
rience. However, certain conditions must be in place for successful policy 
learning, which do not always exist (Gerber 2007). While learning and the 
capacity for learning might be considered essential aspects of effective di-
saster policy, I argue that the lessons that are generally learned are not in-
tentionally designed to enhance community disaster resilience and indeed 
have had little effect in improving resilience.

Even if we settle for more readily assessed aspects of policy—hazard 
mitigation and disaster preparedness—we still cannot find evidence that re-
silience occupies many federal policy makers’ attention. The overwhelming 
evidence suggests that most learning has been about the instrumental and 
political aspects of the quick and generous delivery of disaster relief. Federal 
and state policies promoting hazard mitigation and disaster preparedness 
may have the incidental effect of promoting resilience, but even if these pol-
icies were explicitly designed to improve resilience, these aspects of disas-
ter policy are such relatively minor parts of federal and most states’ policies 
that in the best case their influence on local resilience would be minimal.
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In reality, national policy tends to undermine resilience because of its 
centralizing tendencies—“the feds know best” tendency—and because of 
its continued focus on disasters after the fact, in the form of sometimes 
massive amounts of federal aid that constitutes little but pork-barrel spend-
ing (Platt 1999), while continuing to encourage development in areas most 
prone to hazards (Burby 2006; Burby et al. 1999; Burby and Dalton 1994). 
This lack of attention to resilience and even to mitigation has become more 
pronounced in the “homeland security” era, in which the federal govern-
ment has sought to centralize disaster policy under a command-and-control 
mode (Scavo, Kearney, and Kilroy 2006) that is antithetical to what science 
has learned about how people, communities, institutions, and the built en-
vironment behave in disasters.

Because preparedness and mitigation are more familiar terms of art than 
resilience (the meaning of which remains contested, at least at the margins), 
I use mitigation and preparedness as proxies for policies that are more likely 
to promote community and regional resilience than are relief policies that 
have been demonstrated to undermine efforts to promote resilience. I will 
show that the federal government and Congress, in particular, devote less 
of their attention to mitigation and preparedness (i.e., to preimpact policies 
that may promote resilience) than they do to relief and recovery aid (trans- 
and postimpact) (Kendra and Wachtendorf 2006; Quarantelli 1980). I ar-
gue that, from a resilience perspective, preparedness and mitigation—par-
ticularly “nonstructural” or “process” mitigation (as described below)—are 
two aspects of disaster policy that are most associated with resilience be-
cause they focus on preimpact capacity, while relief and recovery are simply 
palliatives that may inject some resources into the community, but with the 
effect of reducing resilience and increasing hazardous behavior (Burby et 
al. 1999). I further argue, based on a historic analysis of federal policy, that 
efforts to engage communities in resilience-promoting activities peaked in 
the late 1990s with the emergence of Project Impact, a community-based 
mitigation and resilience partnership initiated by the Federal Emergency 
Management Agency (FEMA), only to be undermined by the Bush Admin-
istration’s gutting of FEMA; this gutting began before the September 11 at-
tacks but accelerated rapidly thereafter.

Defining Resilience

There are many ways to define and operationalize disaster resilience (Com-
fort 1994a; Aguirre 2006; Manyena 2006). Resilient social and constructed 
systems are described in many ways: as being able to “fail gracefully” or as 
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having “rebound capacity.” The editors of this volume define resilience as 
the capacity for collective decision making both during and immediately af-
ter the onset of a crisis. In this definition, the ability of a community to re-
cover or “bounce back” is the essence of resilience.

Researchers at MCEER (formerly the Multidisciplinary Center for Earth-
quake Engineering Research) at SUNY Buffalo have developed the idea of 
a “resilience delta” (MCEER 2006), which reflects the fact that there are 
many systems in a community that have different resilience profiles. Such 
systems include, as Aguirre (2006, 1) notes, “physical, biological, psycho-
logical, social, and cultural systems.” Similar thinking has informed re-
search and programs on “disaster-resistant” communities, although 100 
percent resistance to a disaster is not usually achievable, from an economic, 
political, or engineering perspective. Rather, a resilient community is one 
that may not be entirely resistant—that is, things may break during the 
disaster—but that has the capacity to recover quickly. If we conceive of a 
community faced with many events—hurricanes or coastal storms, for ex-
ample—a learning and resilient community would be one that experiences 
successive but successively less disruptive disasters, even if we hold the 
physical characteristics of these events constant.

It is noteworthy that the political considerations or features of the policy 
process at the local, state, or regional level rarely feature in analyses of re-
silience (Kendra and Wachtendorf 2006). Yet the nature and function of 
politics are as important to community resilience as any other social pro-
cess (see Alasdair Roberts’s chapter in this volume). Politics is that activity 
that helps societies decide “who gets what, when, and how” (Lasswell 1958). 
Disasters and the policies that deal with disasters are clearly political in the 
sense that they imply the distribution of resources through a system of gov-
ernment. Thus, we may offer the hypothesis that most if not all aspects of 
resilience are influenced by public policy, either by design or by accident.

In the mid-2000s, researchers and practitioners began to take a more ac-
tive interest in resilience and vulnerability. This interest is driven, in part, 
by the way catastrophic events such as Hurricane Katrina and the 2004 
Sumatra earthquake and Asian tsunami showed that successful disaster 
policies promote a form of resilience in which a community can begin to 
recover and provide assistance to victims for an extended time without out-
side aid (Manyena 2006). This interest may also be driven by a desire to 
find “all-hazards” terminology to address natural, technological, and pur-
posive hazards in an era of extreme attention to terrorism and reduced 
concern about natural disasters, a trend that Hurricane Katrina may have 
reversed. The emerging discussion of resilience is helpful because it might 
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be a way to think more holistically about the disaster cycle: instead of think-
ing of preparedness, mitigation, response, and recovery as different phases 
of a cycle, we can think of them as aspects of a system that promotes or 
retards resilience.

Policies That Promote Resilience

Mitigation has often been divided into two categories: structural mitiga-
tion and nonstructural mitigation. A clearer and more useful definition is 
offered by Philip Ganderton, who divides mitigation measures into “proj-
ect” and “process” mitigation. Project mitigation involves building things 
that resist natural forces, such as levees, beach groins, beach nourishment, 
floodwalls, and the like. Process mitigation involves using policy tools to 
alter the behavior of actors in the process, so that their actions will pro-
mote or at least not undermine community, regional, and national mitiga-
tion goals. Process mitigation includes planning, zoning, building codes, 
and similar regulations intended to reduce a structure’s, a site’s, or a neigh-
borhood’s vulnerability to disasters, thereby enhancing overall community 
safety. The outcomes of project mitigation are much more easily assessed 
than are the outcomes of process mitigation (Mason 2006).

The goal of any disaster mitigation program should be community resil-
ience (Godschalk 2003), but promoting mitigation is not the same thing as 
promoting resilience. Indeed, as currently practiced in the United States, 
while some forms of mitigation may improve resilience, others may, in fact, 
undermine resilience over the long run (Burby 2006). 

For example, some project-oriented mitigation works, such as levees, 
might prevent most flooding but may make flooding worse during a cata-
strophic failure. Such works therefore replace resilience with robustness, 
but robustness implies strength until a catastrophic failure occurs (the op-
posite of “failing gracefully”), thereby yielding catastrophic damage in areas 
where people believed that the mitigation works would protect them. This 
is generally considered a “false sense of security,” particularly when the 
claimed or perceived level of robustness falls short of actual performance, 
as happened in New Orleans during Hurricane Katrina.

Process mitigation, such as land-use planning to remove vulnerable 
property from hazardous areas, may increase resilience simply because 
the amount of damage—the sharp downward line in the resilience delta—
should be less than if no mitigation measures were undertaken and will not 
be deeper due to a catastrophic failure of a “robust” system. Thus, the depth 
of the near-vertical line is a function of preexisting mitigation measures 
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that lower the toll of a disaster. Furthermore, process-oriented mitigation 
programs may engage people and community institutions more directly 
than will project mitigation, thereby creating knowledgeable and support-
ive communities that understand and seek hazard mitigation (Burby et al. 
1999; Burby and May 1998).

While little was changed in the 1990s to discourage the subsidy for risky 
activity that Burby and his colleagues identified as the key feature of disaster 
policy, some efforts were made by the Clinton administration, and by FEMA 
under James Lee Witt, to support local mitigation initiatives, as well as at the 
aforementioned Project Impact. Local hazard mitigation became an impor-
tant element of disaster policy in the 1988 Stafford Act and in the Stafford 
Act amendments in 1993; the shortcomings of the 1993 amendments—par-
ticularly with respect to harmony between state and local mitigation plans—
were addressed in the Disaster Mitigation Act of 2000. Project-related 
mitigation remains important both for substantive mitigation reasons and 
because projects such as flood-control works undertaken by the U.S. Army 
Corps of Engineers are broadly popular among members of Congress who 
actively seek such distributive spending, even as such projects subsidize 
risky behaviors and do not work particularly well over the long run. These 
techniques also carry with them substantial environmental side effects that 
likely diminish the net value of the project to society (Birkland et al. 2003). 
The efficacy of many of these projects is less important to many members 
of Congress than is their distributive nature: these projects allow for credit 
claiming and the distribution of “pork-barrel” projects to individual districts.

Another aspect of resilience is preparedness. While a community that 
does not engage in effective mitigation may still have a very deep hole to 
dig out of, preparedness is one of the aspects of emergency management 
that will shorten the period between the acute phase of the event and a re-
turn to something approaching normal. This chapter will consider mitiga-
tion more carefully, but I acknowledge that being prepared for a disaster—
having the proper response capacity, health and safety facilities, equipment, 
and the like—will influence resilience.

Policies That Inhibit Resilience

The most popular and most common federal expenditures relating to natu-
ral disasters are for relief and recovery. Funding is provided to communi-
ties through FEMA’s public assistance program. Direct grants of federal aid 
to individuals are also available from FEMA’s individual assistance program 
in declared disaster areas. The Small Business Administration (SBA) offers 

@seismicisolation@seismicisolation

https://t.me/seismicisolation


Federal Disaster Policy    111

disaster loan programs for individuals and businesses. Despite occasional 
concerns expressed by politicians and journalists, such payments are not 
wildly munificent—FEMA makes clear in its guide for disaster victims that 
Individual and Household Relief (IHR) under the Individual Assistance 
rubric is not intended to supplant insurance, will not cover all losses, and 
is often secondary to SBA loan programs (FEMA 2005a). The public assis-
tance program helps fund debris removal, infrastructure repair, and simi-
lar community costs. Taken together, FEMA disaster relief seeks to com-
pensate disaster victims for what Burby (2006) calls “residual risk”—that 
is, the risks that remain after flood protection, hurricane protection, beach 
nourishment, or other project-oriented mitigation actions are taken.

Of course, such policies yield substantial moral-hazard problems, in 
which individuals, believing that they are somehow protected from risk, take 
actions that are riskier than they would ordinarily assume if (1) they knew 
the full extent of the residual risk that they assume and that the mitigation 
works do not protect against and (2) the engineered works functioned as 
promised. They often do not work: beach nourishment is a Sisyphean task 
that involves constant restoration of beaches in the face of continuing de-
mand to restore beaches for the benefit of property owners, even as that very 
development, and that along the beach throughout the region, has disrupted 
normal sand-transport mechanisms (Kaufman and Pilkey 1983a; Kaufman 
and Pilkey 1983b; Dean 1996; Pilkey 1998). Building-elevation and flood-
insurance requirements often fail to take into account changes in the flood-
plain resulting from additional development; these changes include both the 
extent of the floodplain and the depth of floodwaters. And when engineered 
flood- and hurricane-protection works fail, they often do so catastrophically, 
so much so that, for example, the one-hundred-year probability flood might 
not be the better design standard for such works. A five-hundred-year flood 
would allow builders and property owners to more clearly understand the 
consequences of catastrophic losses. Even then, not every hazard-prone com-
munity can be protected solely by constructed mitigation. And some haz-
ards, like earthquakes, cannot be mitigated through the building of major 
public works projects; rather, mitigation is nearly always process oriented 
and is focused primarily on building codes and on improvements in profes-
sional practice (Geschwind 2001).

The shortcomings of federal disaster policy and its distortions of state 
and local regulation, and of individual behavior, are well-known, and these 
issues are repeated after every event. If this is the case, and federal effort 
could be shifted away from relief and insurance payouts (i.e., promoters 
of moral hazard) toward preparedness and mitigation, it is likely that the 
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rate of growth of disaster losses, if not the absolute value of disaster losses, 
could be reduced.

Learning from Earthquakes and Hurricanes at the Federal Level

Normatively, it is sensible to say that policy makers should learn from expe-
rience. Whether they do or do not is not always clear, although often there 
is little evidence that they do. Specifically, I am interested in what May calls 
“instrumental policy learning,” which is learning about ways to improve 
the application of policy tools, or instruments. Sometimes the learning 
yields a change in tool choice, from a more coercive tool to a more coopera-
tive one, or vice versa, while other times the learning may be that the in-
strument has potential, but that it does not work without rigorous enforce-
ment.

I do not argue here that learning is a feature of a disaster-resilient fed-
eral government or federal polity; the United States is far too large for any 
single natural disaster to test national resilience. The September 11 attacks 
and the 1941 attack on Pearl Harbor, Hawaii, tested local resilience but did 
not undermine national resilience. Something on the scale of full-scale nu-
clear war could truly test national resilience, but I am interested in more 
common events that are regionally disastrous or catastrophic. In particular, 
I am interested in federal instrumental policy learning that promotes local 
resilience, as well as policies that reduce dependency relationships between 
communities and higher levels of government, thereby undermining local 
or regional resilience.

I approach the learning question from a policy process perspective (Busen-
berg 2001; Levy 1994; May 1992; Sabatier 1987, 1991; Sabatier and Jenkins-
Smith 1993). Students of the policy process are concerned with “the insti-
tutional arrangements and political events that shape individual learning” 
(Busenberg 2001, 173), not primarily with the organization-theory aspects 	
of learning. I do not approach this from an “organizational learning” per-
spective because, as Sabatier (1987) argues, organizational learning is “meta-
phorical.”

Peter May’s (1992) discussion of learning from policy failure is most 
useful for this analysis because disasters generate potential evidence of 
policy failure, thereby triggering learning. May argues that policy failure 
inspires three different kinds of learning: instrumental policy learning, so-
cial policy learning, and political learning. I focus primarily on instrumen-
tal policy learning, which describes how accumulated knowledge is applied 
to improve policy. Social policy learning involves learning about attitudes 
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toward program goals and the nature and appropriateness of government 
action. Political learning consists of learning about “strategy for advocating 
a given policy idea or problem,” leading potentially to “more sophisticated 
advocacy of a policy idea or problem” (May 1992, 339).

Historically, community-level resilience as a concept has not been a key 
feature of federal policy. Instead, project-oriented mitigation—particularly 
the flood-control works constructed by the U.S. Army Corps of Engineers—
played a central role both in flood mitigation and in water policy generally, 
with the not incidental effect of spreading federal “pork” (distributive spend-
ing) throughout the nation (Platt 1999). In more recent years, the limits of 
project-oriented mitigation have been recognized, and process tools, such as 
land-use controls, improved building codes, and actuarially sound insurance 
programs have been recognized as better long-run ways to address hazards 
than are the usual project-oriented palliatives.

Nevertheless, project-oriented mitigation and postdisaster relief continue 
to dominate national policy and local expectations, in large part due to the ac-
cretion of federal laws promoting such programs and because, as Platt notes, 
disaster declarations and disaster relief provide the president and Congress 
with another opportunity (aside from mitigation projects) to distribute fed-
eral largesse. Thus, relief is the short-term version of this largesse, project 
mitigation is the longer-run manifestation, and both streams of money flow 
to the same hazardous places.

Once a disaster strikes, the immediate interest of local officials and resi-
dents is in relief and recovery, not in broader questions of improved mitiga-
tion or resilience, despite technical experts’ attempts to keep such ideas on 
the agenda (May 1990; Stallings 1995; Alesch and Petak 1986). This focus 
on relief and recovery is exacerbated by the dominance of relief in federal 
policy, which creates few incentives for communities to plan for hazard mit-
igation and response. And crises do not last long in institutional memory 
or on the government agenda (Alesch and Petak 1986; Prater and Lindell 
2000; Rossi, Wright, and Weber-Burdin 1982). Some communities, and the 
federal government, have resisted undertaking process mitigation because 
it is less immediate, less visible, is seen by some as “soft” or “squishy,” and 
is difficult to measure. And many process-oriented mitigation techniques, 
such as buyouts of hazard-prone land, or more stringent land-use controls, 
are not undertaken because of fears of “property rights” issues, notwith-
standing the constitutionally sound public benefits of such regulation to 
protect human lives and property. Interest therefore wanes until the next di-
saster, in which the same relief/recovery cycle repeats. None of this is to sug-
gest that process-oriented mitigation has been entirely ignored. Consider, 
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for example, the National Flood Insurance Program (NFIP), which requires 
flood-prone communities to adopt building and planning standards before 
property owners can purchase federally subsidized flood insurance; flood 
insurance is often required to obtain a mortgage. However, many flood-	
insurance policies are not actuarially sound, yielding major moral-hazard 
and adverse-selection problems. While a recent study suggests that 75 per-
cent of flood-insurance policies are actuarially sound, it is highly likely that 
the other 25 percent constitute the greatest potential for loss, further exac-
erbating the adverse-selection problem. And if this 75 percent figure is true, 
this is up only fifteen percentage points since 1994. Finally, some states 
are more progressive than others in undertaking process-oriented mitiga-
tion—California in earthquakes, and North Carolina and Florida in hur-
ricanes, for example—but few states have strong mandates for careful local 
planning for disasters. Indeed, Burby notes that “fewer than 10% of local 
governments in the United States have programs to encourage building 
owners to invest in measures to reduce the risk of damage from natural di-
sasters” (Burby et al. 1999, 252). Furthermore, only about twenty-five states 
require some sort of municipal planning effort, and fewer than ten require 
natural-hazards elements in these plans (Burby 2006, 172). Certainly, we 
cannot say that there are strong mandates or incentives for state govern-
ments to engage in the most effective mitigation activities.

The major breakthrough in mitigation policy was the enactment of the 
Robert T. Stafford Disaster Relief and Emergency Assistance Act of 1988, 
further strengthened by the Disaster Mitigation Act of 2000 (DMA 2000). 
The Stafford Act created the Hazard Mitigation Grant Program (HMGP), 
under which 10 percent of federal disaster relief could be spent on mitiga-
tion projects after disasters, if states had prepared mitigation plans under 
section 409. This section was replaced by a new planning regime under 
section 322 of the DMA 2000, because there was little relationship between 
mitigation planning and mitigation projects. Section 322 requires that lo-
cal and state governments prepare mitigation plans before they are eligible 
for both HMGP and new predisaster funds. These predisaster funds were 
never particularly large, nor were postdisaster funds; taken together, the 
amount of funds spent on disaster relief continues to dwarf efforts at pro-
moting mitigation and resilience.

As HMGP was being implemented, FEMA, under James Lee Witt, a pro-
fessional emergency manager, created a mitigation directorate to manage 
the HMGP and to promote mitigation among state and local governments. 
However, hazard-mitigation funding under the Stafford Act was triggered 
by an actual disaster, rather than by an appreciation of the hazard. This 
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policy design does not reflect existing scientific and technical consensus 
that mitigation should occur before disasters strike (Burby 1994; Burby and 
Dalton 1994; Burby, French, and Nelson 1998). Predisaster efforts might 
well have enhanced community resilience to disaster; while the immediate 
aftermath of a disaster may be a good time to induce people to pay attention 
to mitigation, it may be too late, particularly in catastrophic disasters, to 
promote community resilience after a community, its institutions, and its 
physical infrastructure has been shattered.

Momentum toward resilience has eroded since 2001 because federal 
support of mitigation has eroded, in terms of both openness to the idea 
of mitigation and actual mitigation programs. While many attribute this 
to FEMA’s subordination to “homeland security,” the executive branch’s in-
difference or antipathy toward mitigation predates September 11: in early 
2001, the FEMA director, Joseph Allbaugh, upbraided Davenport, Iowa, for 
failing to build a floodwall. Davenport had chosen not to build a floodwall 
because of aesthetics and because its citizens believed that land-use plan-
ning would be a more effective mitigation technique. Indeed, one can argue 
that Davenport’s efforts were sound process-oriented actions that would 
work to enhance community resilience—actions for which the town was 
scorned by an agency that should have been promoting effective mitigation 
and resilience. This incident demonstrates how lessons apparently learned 
in the 1990s were unlearned in the 2000s, culminating in the rather spec-
tacular failures at all levels in Hurricane Katrina.

Hazards Policies on the National Agenda

To assess the extent to which the national government learns from disas-
ters, particularly through attention to mitigation, we can first consider the 
influence of these events on Congress’s agenda. The measure I use is the 
substance of ideas discussed by witnesses in congressional hearings; this 
method is similar to the one employed by Baumgartner and Jones (1993) 
to assess Congress’s agenda, but my unit of analysis is the witness, not the 
hearing (Birkland 1997). The types of disasters I consider are earthquakes 
and hurricanes. I assume that a focusing event, such as a disaster, is some-
times a precursor to learning. Thus, learning is more likely if we see sub-
stantial attention to hazard mitigation, particularly as related to specific 
events. Furthermore, it is interesting to compare instances where witnesses 
before congressional hearings refer specifically to a particular event (i.e., if 
testimony is event related) versus more generic testimony about the hazard 
generally.
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The results of this analysis are shown in figures 6.1 and 6.2. The differ-
ences between the attention paid to certain issues in the domains reflect 
policy-domain differences found in earlier research (Birkland 1997, 2006). 
In particular, the earthquake domain has a long-standing committed co-
hort of professionals who actively work to make themselves available to 
Congress for expert testimony; this is particularly notable when we com-
pare discussions of mitigation, which are usually driven by experts, be-
tween the two domains: much greater attention is paid to earthquake mit-
igation than to hurricane mitigation. The key features of the earthquake 
domain that lead to greater discussion of mitigation are not evident in the 
hurricane domain, where Congress is generally more interested in postdi-
saster relief than in mitigation and where there is no cohesive policy com-
munity to press for better policies (Birkland 1997, chap. 4).

Congressional attention, as measured in testimony in hearings, is clearly 
oriented toward disaster relief and assistance, but in the earthquake case, 
mitigation is more than twice as likely to be a subject of legislation as it is 
in hurricane policy. If we include discussions of the National Earthquake 
Hazards Reduction Act (NEHRA) and its accompanying program, the Na-
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tional Earthquake Hazards Reduction Program (NEHRP), we can say that 
legislators pay much greater attention to earthquake-hazard mitigation 
than to hurricane-hazard mitigation. However, we still cannot say that a 
great deal of attention is paid to mitigation compared with other aspects of 
earthquakes.

A particularly interesting difference is in the relatively high attention 
paid to insurance in the hurricane domain compared with earthquake in-
surance. The problems with creating an insurance regime for earthquakes 
(which is currently characterized by high premiums and deductibles and 
low rates of insurance purchases) may be the reason why so much attention 
has been paid to other forms of earthquake mitigation. By contrast, flood 
insurance is a popular, federally subsidized program that aids residents of 
areas prone to inundation from hurricane rains or storm surge, and the ex-
istence of flood insurance may have led to less interest in other forms of 
mitigation.

The NEHRA and NEHRP drive much of the earthquake-mitigation dis-
cussion; if a similar program were created focusing on hurricanes, we might 
well see greater discussion of hurricane mitigation (Birkland 1997). Indeed, 
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the American Association for Wind Engineering (AAWE) and other groups 
successfully lobbied for passage of the National Windstorm Reduction Act of 
2004, a law patterned on the NEHRA and contained as part of the NEHRA’s 
reauthorization (in Title II) (HR 2608, PL 108-360). The real effect of this 
legislation is yet unclear, although because of much lower levels of funding 
and the diffuse nature of the risk, it seems that the wind program will not 
yield the same results as NEHRP.

While there are interesting differences between how Congress addresses 
earthquakes and how it addresses hurricanes, the key point of this analysis 
is that Congress pays much more attention to relief than it does to mitigation 
or preparedness, regardless of the type of hazard. While it is true that a ma-
jor reason for this is that relief is a form of distributive spending, while 
mitigation and resilience-building efforts are less visible, there is an equally 
compelling reason why the federal government focuses so much on relief 
money: constitutionally, this is where it can do the most. Process-oriented 
mitigation, such as land-use controls and building codes, are primarily 
state and local functions; while the federal government can support these 
efforts through funding, it cannot compel action. On the other hand, we 
would expect, in a rational federal system, for the federal government not 
to implement policies that undermine local efforts or that largely eliminate 
local incentives to engage in resilience-building activities.

Thus, we can conclude the federal government did learn from disaster 
experience during the 1990s and that policy changes reflect this experi-
ence. In particular, the Loma Prieta earthquake and Hurricane Andrew 
“taught” the government—particularly the Clinton administration—that 
the rapid and generous provision of disaster relief yields political dividends. 
The government also learned, particularly after the 1993 Midwest floods, 
that mitigation is an important tool for reducing losses; it didn’t directly 
learn that an incidental effect of appropriate mitigation is to improve com-
munity resilience, but in some cases such resilience was enhanced. These 
lessons were almost entirely unlearned both before and after the Septem-
ber 11 terrorist attacks, particularly when the Bush administration largely 
abandoned mitigation as an important FEMA function.

Hurricane Policy in Florida and North Carolina

Disasters strike localized areas, not the United States as a whole. It is there-
fore worthwhile to consider states as the locus of the most important learn-
ing from disaster experience and the most important places in which to 
promote resilience at the regional and local level. In the following discus-
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sion, I consider two states—Florida and North Carolina—with reputations 
for particularly progressive hazard-mitigation policies. Presumably, if there 
are attempts to promote resilience to be found, they will be found in these 
states.

Florida

Although Florida is more prone to hurricanes than any other state, its most 
populated areas had gone years without a severe hurricane until Hurricane 
Andrew struck in 1992. Hurricane Andrew was a category 5 storm, the eye 
of which passed about twenty miles south of Miami. Had the storm struck 
Miami proper, damage and loss of life would likely have been much greater.

Florida was well aware of its hurricane hazard before Hurricane Andrew. 
Of the five most damaging hurricanes in the United States from 1900 to 
1997, three of these storms struck Florida. The recognition of the hazard led 
to pre-Andrew attempts by the governor and legislature to take steps to be 
better prepared for hurricanes and to mitigate their damage. Preparedness, 
response (including evacuation), and recovery appear to have taken a more 
prominent role in much of this deliberation than did mitigation.

Efforts to coordinate disaster management in Florida began in 1981, 
when the Florida Department of Community Affairs (DCA) sought to in-
tegrate physical and social features of disaster policy into “Comprehensive 
Emergency Management,” or CEM (Mittler 1997). This plan focused more 
on preparedness than on mitigation. Florida also established several study 
commissions to examine hurricane policies and make recommendations.

The first annual Governor’s Hurricane Conference was held in 1987, af-
ter the evacuation of coastal areas in anticipation of Hurricane Elena and 
at the request of the Florida Emergency Preparedness Association, a group 
of local emergency managers. To a considerable extent, this conference has 
become an important learning mechanism; a review of the 2005 confer-
ence’s agenda reveals a considerable number of workshops devoted to miti-
gation, including “Building Disaster Resistant Communities,” “Promoting 
Successful Mitigation,” and “Mitigation Programs.”

The Florida legislature often initiates action rather than waiting for the 
governor, who is constitutionally weaker than the governors of most other 
states. In early 1989 (pre-Hurricane Hugo), the speaker of the House created 
the Speaker’s Task Force on Emergency Preparedness. Again, this body was 
focused more on preparedness and response than on mitigation, although 
the commission recommended a change to building codes “to require hur-
ricane shutters on multi-unit housing.”

Legislation was introduced in 1990, 1991, and 1992 that would have re-
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structured emergency management in Florida, but this legislation was not 
enacted. In 1990, the chair of the Committee on Emergency Preparedness, 
Military and Veterans Affairs introduced House Bill No. 3669 to overhaul 
the emergency management system in Florida (Mittler 1997). Many of 
these changes were intended to enact the recommendations of the Speak-
er’s Task Force. They included a controversial two dollars per policy assess-
ment on home owners’ insurance (four dollars per commercial policy) that 
would have been deposited into a fund that would improve response, pro-
vide for relief after non–federally declared disasters, provide funds to match 
federal grants, and defray state emergency-management costs. This bill 
passed in the House but failed in the Senate because senators from North 
Florida balked at creating a trust fund that appeared solely to benefit South 
Florida. Similar bills died in 1991 and 1992.

These ideas were resurrected after Hurricane Andrew, particularly in 
light of both FEMA’s and the state’s response failures in this storm (Mittler 
1997). After Andrew, the governor created the Disaster Planning and Re-
sponse Review Committee, whose report explicitly acknowledges its forma-
tion “to ensure Florida takes advantage of the lessons that can be learned 
from Hurricane Andrew to improve emergency preparedness and recovery pro-
grams” (Governor’s Disaster Planning and Response Review Committee 
1993, 1; emphasis added). This document encapsulated much of what had 
already been said about emergency management in Florida. The commit-
tee, known as the “Lewis Committee,” after its chair, former state senate 
president Philip D. Lewis, made ninety-four specific recommendations in-
tended to improve communications at and among all levels of government; 
to strengthen plans for evacuation, shelter, and postdisaster response and 
recovery; to enhance intergovernmental coordination; and to improve train-
ing (Governor’s Disaster Planning and Response Review Committee 1993, 
3). In most contexts, preparedness means de minimus individual prepared-
ness, such as having bottled water, batteries for radios and flashlights, and 
the like, on hand, as well as instructing citizens how to board up windows. 
Preparedness also means having the appropriate emergency response as-
sets available; it does not really relate to predisaster capacity and commu-
nity building. And the key aspects of these efforts were postimpact matters, 
not preimpact planning or resilience building.

The Florida legislature took up the recommendations contained in the 
Lewis Committee report, and once again, the House readily passed legisla-
tion that implemented much of the committee’s legislative agenda, includ-
ing the two-dollar/four-dollar surcharge on residential and commercial in-
surance policies, the very issue that was the major sticking point in earlier 
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legislation. Indeed, some northern and central Florida senators continued 
to balk at the surcharge until “several counties in the central and northern 
parts of the state were hit by a fierce winter storm on March 13 which con-
vinced Senators in those areas that hurricane threats and emergency man-
agement were not just south Florida concerns” (Mittler 1997).

Under the leadership of the Florida Department of Community Affairs 
and through the Emergency Management, Preparedness, and Assistance 
Trust Fund (which received policy surcharge funds), the vast majority of 
the Lewis Committee’s recommendations were implemented. In 1995, the 
DCA recommended that the state should shift priorities to “refocus on mit-
igation” (Florida Department of Community Affairs 1995, 3; Mittler 1997).

Florida seeks to mitigate hazards through two major programs: the com-
prehensive planning process and the Florida Building Code. Florida is one 
of just seven states that require all communities to include hazard elements 
in their comprehensive plans. The lack of a mandate in other states often 
means that local governments fail to plan for them, even when the state 
requires comprehensive plans but does not explicitly specify a hazard el-
ement (May 1993; Steinberg and Burby 2002). Florida’s mandate is quite 
strong. Burby describes Florida’s planning mandate (in Fla. Stat. 163.3177) 
as “stringent . . . , including state review of plans for consistency with state 
plan” (Burby 2005, 70). Indeed, Florida was well prepared to meet the state 
and local planning requirements of the Disaster Mitigation Act of 2000.

The second program for mitigating hurricane damage is the Florida 
Building Code. The code encompasses years of experience with hurricane 
damage and was for years considered the most stringent in the nation with 
respect to hurricane hazards. In particular, special provisions for south 
Florida, contained in the South Florida Building Code (SFBC), made the 
most hurricane-prone areas of the state subject to the most stringent hur-
ricane building codes in the nation. Still, Hurricane Andrew revealed that a 
code is only as good as its enforcement (E. J. Baker 1993).

Many interests argued that the more stringent codes added require-
ments that were unnecessary in some parts of the state, thereby increasing 
building costs. Even after Hurricane Andrew, builders questioned the need 
for more stringent codes, particularly in the Panhandle. The insurance in-
dustry, on the other hand, cited the huge amounts of damage done by wind 
and advocated more stringent codes (ISO Properties 2005).

The result of Hurricane Andrew and the politics of building regulation 
in Florida was ultimately a compromise: the Florida Building Code (FBC). 
This code incorporated much of the SFBC’s provisions for wind resistance. 
A particular outcome of Hurricane Andrew was new provisions designed to 
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make buildings less prone to damage from wind-driven projectiles; insur-
ance companies were to reduce premiums for buildings so equipped. How-
ever, the Panhandle area was excluded from the code; houses in that region 
need only be built to withstand 120-mile-per-hour winds within one mile of 
the beach, a much less stringent standard than the rest of the state. Hurri-
cane Ivan, one of three storms that struck Florida in 2004, led to some dis-
cussion of improving wind-hazard standards in the Panhandle. The build-
ers’ lobby, in particular, continues to believe that there is little difference 
in damage to buildings built to 2002 building-code standards compared to 
those that did not comply with the standards (Dunkelberger 2005). In sum, 
we can say that Hurricane Ivan led to a learning process, in the sense that 
legislators and others seemed open to taking in new information based on 
experience gleaned from the 2004 hurricane season. However, there is no 
evidence of actual instrumental learning because the policy instrument—
the building code—has not demonstrably changed.

Did the 2004 hurricane season put post-Andrew changes to the test? 
While no storm as severe as Andrew has struck the state, it is generally 
believed that the state and federal officials were well prepared for Hur-
ricane Ivan, that they responded well, and that structures built to more 
stringent code requirements fared well in the storms that did strike. In-
deed, the successful federal response to the 2004 hurricane season may 
have lulled FEMA into a belief that it could effectively handle Hurricane 
Katrina, which it manifestly did not do. Ivan demonstrated that no part of 
Florida was immune from hurricanes. While one might quibble with the 
FBC’s failure to be applied to all of the state, the land-use planning and the 
high-velocity wind requirements in the one-mile zone did reduce damage 
and injuries over what would likely have occurred in the absence of these 
provisions.

In the end, Hurricane Andrew accomplished two things. It revealed the 
shortcomings in the enforcement of building codes, and it revealed prob-
lems with interagency coordination, preparedness, and response. Early in-
dications are that responses to the 2004 storms were much improved over 
the experience of Hurricane Andrew. It seems unlikely that improved emer-
gency management and mitigation would have been adopted in the absence 
of Hurricane Andrew. This hurricane led to instrumental policy learning 
about the substance and enforcement of building codes. It also led to some 
political learning in that it provided proponents of mitigation with object les-
sons in hurricane mitigation, or the results of a lack of it, that could be used 
to promote better hurricane mitigation. And there was some clear social 
policy learning: Hurricane Andrew taught residents that hurricanes were 
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not freak instances or random acts of nature; Floridians learned that hu-
mans and their institutions made decisions that had an important influence 
on whether a community did or did not suffer substantial damage from 	
hurricanes.

North Carolina

North Carolina’s hurricane-mitigation policy is the result of accumulated di-
saster experience, both in North Carolina and other states; the high costs of 
one major event; and a reasonably strong commitment to land-use planning 
and hazard-mitigation activities. The first key milestone in the hurricane-
hazard history of North Carolina was the establishment of the Mitigation 
Directorate in FEMA in 1994, which led to some states emulating FEMA’s 
efforts. North Carolina in particular was an early and relatively enthusiastic 
adopter of mitigation principles and techniques, but this adoption awaited a 
catalytic event. Thus, the second of these milestones was Hurricane Fran in 
1996, a category 3 storm, with winds of about 115 mph, that caused at least 
four billion dollars in damage (Whitlock and Williams 1996). This disas-
ter illustrates how even moderately large storms can do substantial damage 
as coastal areas grow much faster than inland areas, thereby exposing far 	
more people and property to wind, flood, and storm surges. Fran led Gov-
ernor Jim Hunt to create, in October 1996, the North Carolina Disaster 
Recovery Task Force, which in the remarkably short period of 127 days is-
sued eighty-four recommendations drafted by seven subcommittees (or “ac-
tion teams” in the task force’s parlance). In a post on an undated Web site, 
the North Carolina Division of Emergency Management noted that “38 [of 	
the recommendations] are completed, 44 are progressing, and 2 are de-
layed.”1

Perhaps the most important policy outcome from a mitigation perspec-
tive is the creation of the Mitigation Section in the North Carolina Depart-
ment of Emergency Management. This commitment to mitigation has 
been considerably strengthened by legislation enacted in June 2001, popu-
larly called Senate Bill 300. The bill amended North Carolina’s emergency-
management law to closely parallel federal law; it created a new section, 
North Carolina General Statutes (NCGS) 166A-6A, under subsections (b)
(1)(3), which requires local communities to adopt hazard-mitigation plans 
to receive state aid, and (b)(1)(4), which requires communities to partici-
pate in the National Flood Insurance Program (NFIP) to receive state flood 
aid. Bill 300 goes far beyond the sort of mitigation planning that was likely 
associated with, but not directly a goal of, other state environmental and 
land-use policies. In particular, the Coastal Area Management Act of 1974, 
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as amended, requires each of twenty coastal counties to prepare land-use 
plans that are consistent with planning goals established by the state of 
North Carolina.

A third event that occurred between Hurricane Fran and the passage 
of Senate Bill 300 was Hurricane Floyd (landfall on September 16, 1999), 
a category 2 storm that became North Carolina’s costliest natural disaster 
because of the extensive flooding it caused. As much as fifteen to twenty 
inches of rain fell in some places. The Tar and Neuse rivers and their tribu-
taries and creeks flooded, and communities were inundated, with billions 
of dollars in damage. Inland and estuarine waters were contaminated 
when the leveelike walls around waste lagoons at hog farms broke or were 
overtopped, washing waste into rivers, estuaries, and ultimately Pamlico 
Sound, leading to considerable fears that massive environmental damage 
would ensue.

Much as the 1933 Long Beach earthquake triggered policy change in 
California, Floyd triggered much action in North Carolina. The sheer num-
ber of hog farms involved—at least forty-six waste lagoons or pits were 
breached—plus the growing number of such farms in floodplains, led to 
considerable concern among local residents and environmental officials, 
particularly because hog farms are “permitted as non-discharge facilities 
under the assumption that all waste is contained on site” (Wing, Freedman, 
and Band 2002, 347). The result was a buyout of some hog farms in the 
one-hundred-year floodplain. North Carolina is among the nation’s leaders 
in using hazard-mitigation funds to purchase flood-prone properties to al-
low the floodplain to work naturally (Regulatory Intelligence Data 1999). By 
late 2001, only fourteen of fifty hog farms in the one-hundred-year flood-
plain had been bought out. After this slow start, the program gained mo-
mentum: by 2006, well over one hundred unused hog-waste lagoons had 
been closed, and the largest corporate hog farmer in the state had agreed to 
fund additional cleanup and mitigation efforts (News and Observer 2007).

Remarkably, Hurricane Floyd did not lead to what may have been the 
most obvious policy outcome of this storm: more stringent construction 
standards in floodplains, for both agricultural and residential construction. 
Such regulation might have reduced the amount of developed property (a 
feature of process mitigation), thereby lowering disaster impacts and in-
creasing local resilience. Ultimately, the legislature rejected a requirement 
that the lowest dwelling floor of a house be built to two feet above the water 
level expected in a one-hundred-year flood, higher than the less stringent 
National Flood Insurance Program standard of one foot. That said, the exis-
tence of a particular elevation standard might be less important than indi-
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vidual property owners’ experiences with flooding and their perceptions of 
the steps necessary to protect their property (Work, Rodgers, and Osborne 
1999). When residents have direct experience with flooding, they will be 
more likely to take whatever mitigation steps they deem necessary, includ-
ing building the structure to a higher level above the expected floodplain 
than required under local or state laws. Indeed, this sort of self-initiated 
reaction to disaster experience, which improves on minimum standards for 
mitigation, may be an indicator of resilience and capacity in the face of po-
tential hazards and actual disasters.

In North Carolina, there is evidence of instrumental policy learning, 
but such learning is more a product of the accumulation of experience in 
North Carolina and in other states than it is a result of any one individual 
event, even as Floyd was very important. This is not to say that events do 
not matter in North Carolina. Rather, no event dominates the policy his-
tory of the state the way Hurricane Andrew dominates Florida’s hurricane 
history (and, presumably, as Katrina will dominate Louisiana’s and Missis-
sippi’s policy making).

Florida also shows considerable evidence of instrumental policy learn-
ing. Much of this is associated with one event: Hurricane Andrew. This 
event also enhanced social policy learning by helping people understand 
the cause of Andrew’s widespread damage: the lax enforcement of building 
codes and the general low level of preparedness. The resulting damage gave 
proponents of policy change considerable ammunition to argue in favor of 
substantive policy change. It is also important to note that, as progressive as 
North Carolina has become, resilience has not been a central feature of pol-
icy change, in large part because one particular form of hurricane damage 
was the highly visible hog-lagoon problem, which was centered in rural ar-
eas and which therefore did not invoke urban areas. Meanwhile, cities like 
Kinston did make efforts to improve mitigation through buyouts of flood-
prone properties, while Princeville, a town founded by African Americans, 
has not relocated out of the floodplain due to long-standing emotional and 
cultural ties to the land. In such instances, it is difficult to build resilience 
in the face of other community goals.

Prospects for Resilience

One of the most difficult aspects of policy design is the choice of the “tools” 
that government will use to induce desired behaviors (Salamon and Lund 
1989). These behaviors are induced in the target populations, be they gov-
ernments, individuals, or nongovernmental organizations such as busi-
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nesses or charities. There are several important features to keep in mind in 
national disaster policy over the past sixty years.

First, national policy in the United States does not and cannot mandate 
that particular mitigation or preparedness actions take place (Burby and 
May 1996; May 1993, 1994, 1995; May and Birkland 1994). Rather, national 
policy can provide some inducements to state and local governments to 
take actions that would promote disaster preparedness, response, recovery, 
and especially mitigation in such a way as to promote resilience. There are 
also few if any guarantees in policy making that any particular policy will 
be implemented unless there is broad agreement among all parties that the 
policy should be implemented in a particular way (Goggin et al. 1990). And 
such agreement is not likely to be forthcoming when other, more visible, 
and more politically popular policies undermine whatever incentives exist 
to promote mitigation and resilience.

Second, federal disaster policy is generally piecemeal and does not con-
sider disaster resilience as a major organizing principle. In fact, federal pol-
icies undermine resilience-building efforts. Thus, in the Florida and North 
Carolina case studies, we find that most initiatives to improve mitigation 
policies (and perhaps incidentally increase resilience) are taken at the state 
level, often as the result of disaster experience, not at the instigation or the 
encouragement of the federal government. Other states remain, of course, 
saddled both with poor state and local planning and with poor federal pol-
icy and unsure coordination and response, as was so clearly illustrated in 
Hurricane Katrina.

Third, disaster policy at all levels of government is remarkably political, 
in the sense that it represents some sort of vision of the allocation of re-
sources. Starting in the 1990s, decisions on whether to grant disaster relief 
were apparently driven as much by political concerns as by some objective 
sense of “need” or “deservedness” (Platt 1999). The Clinton administration, 
learning from the debacle that was the federal response to Hurricane An-
drew, began much more generous grants of relief to communities struck 
by a “disaster,” often with much less regard for whether and to what extent 
the community had a demonstrable need for such assistance. Communities 
were entirely willing to accept such generous aid. An attempt was made 
with the 1993 Stafford Act amendments and with the Disaster Manage-
ment Act of 2000 to encourage greater community mitigation planning, 
with mitigation funding as an incentive. However, because the program 
calculated mitigation funding as a fraction of aid granted in a recent disas-
ter, the program required that a disaster take place first; even then, mitiga-
tion funding at its peak was no more than 15 percent of the funds spent on 

@seismicisolation@seismicisolation

https://t.me/seismicisolation


Federal Disaster Policy    127

disaster relief. Other efforts, such as Project Impact, were cut by the Bush 
administration, to the point at which federal material and rhetorical sup-
port for disaster mitigation is even less evident and less effective than it 
was before Bush took office. Indeed, Project Impact can be viewed as one 
of the few federal efforts to promote resilience through community capac-
ity building. Project Impact “is based on three simple principles: Preven-
tive actions must be decided at the local level and must be responsive to lo-
cal hazards; private sector participation is vital; [and] long-term efforts and 
investments in prevention are essential” (Freitag 2001). These principles 
were intended to be applied at the local level, not imposed at the national 
level. At the 2001 Natural Hazards Workshop at the University of Colorado, 
then–FEMA general counsel Michael Brown defended the elimination of 
this program, saying that the administration was more interested in pro-
grams with demonstrable benefits, rather than funding Cub Scouts and 
other civic organizations. Clearly, there was little evidence available about 
the effectiveness, or lack thereof, of Project Impact, given its brief existence, 
but it is also clear that the administration had little evidence that the costs 
of the program were so great that it should be cut, and there was emerging 
evidence that the program was doing some good in building community 
capacity to address hazards (J. Johnson 1998).

Fourth, state and local policies—and their implementation—are func-
tions of prevailing local conditions, community wealth, experience with di-
sasters, and many other factors that are not amenable to a single set of policy 
tools or solutions. Communities prepare for disasters with significantly dif-
ferent resources, objective risks, risk perceptions, and hazard profiles (Cutter 
and Emrich 2006). Because of these differences, federal policy influences 
state and local disaster policy, but it is not sufficiently prescriptive or coer-
cive as to enforce resilience-promoting policies, such as improved land-use 
policy backed with real enforcement and a clear commitment to not reward 
risky behavior (Burby 2006). These local features would attenuate some of 
the effectiveness of these policies even if the federal government were to be 
more attentive to resilience, in large part because it is unlikely that resilience 
will replace disaster relief as the focus of federal efforts.

This is particularly true in the new homeland security world in which 
we live. Prospects for building resilience are quite poor due to the reemer-
gence of top-down, command-and-control techniques for emergency plan-
ning and management; such top-down efforts have been a demonstrable 
failure in hazard mitigation and resilience promotion (Cutter and Emrich 
2006) and will likely also fail in a homeland security framework (Scavo, 
Kearney, and Kilroy 2006).
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In the end, some communities may become more resilient than others 
in spite of, rather than because of, national and state efforts. Because of 
long-standing political and constitutional biases against the federal govern-
ment “interfering” in local government decision making, it is unlikely that 
the federal government will initiate prescriptive policies beyond those exist-
ing in federal law. And those prescriptions are focused on mitigation—the 
planning requirements of DMA 2000, for example—not on changing di-
saster relief policies so that the proper incentives are provided to people and 
communities to take risk-reducing actions. Since the federal government is 
unlikely to take the lead, we will have to look to state and local governments 
in the United States if we are to promote resilience. This is perhaps less 
efficient than a wider, all-hazards, national approach, but it is perhaps the 
only realistic approach, given the federal system of government, the consti-
tutional order, and the political incentives embedded in the system.

.
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7  Designing Resilience 
	Le adership Challenges in Complex  
	A dministrative Systems

	 Arjen Boin

Catastrophes and the Inherent Limitations of Crisis Management

It is widely perceived, in both academic and practitioner circles, that large-
scale systems have become increasingly vulnerable to catastrophic break-
downs (Clarke 1999; Rosenthal, Boin, and Comfort 2001b; Quarantelli, 
Lagadec, and Boin 2006; Perrow 2007). New threats with destructive po-
tential—think of climate change, technological revolutions, and evolving 
forms of terrorism—have emerged on the horizon (OECD 2003; Clarke 
2006; Flynn 2007). As critical infrastructure systems have become in-
creasingly complex and integrated, relatively small disturbances can rap-
idly escalate into compound crises (Turner 1978; Perrow 1984). In addition, 
modern societies face transboundary threats and crises, which play out at 
large scales and across traditional policy boundaries.

Crisis management—especially early warnings and effective interven-
tions—is thus perceived to be of the utmost importance. Societies must be 
prepared to deal with the impact of transboundary crises and disasters. In-
adequate crisis management processes and structures can have enormous 
consequences.

The response to Hurricane Katrina underscores the importance of cri-
sis management. In the wake of Katrina, emergency services did not reach 
all victims in time, the New Orleans city administration could not take care 
of its surviving population, police forces lost control over the city, state as-
sistance did not materialize in time, the Federal Emergency Management 
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Agency (FEMA) sat on its hands, and President George W. Bush appeared 
slow to step in and assume command. The response system, in other words, 
broke down. As a result, people suffered and lost trust in their government.

Hurricane Katrina exposed a deep truth about the inherent limitations 
of crisis management in case of catastrophes. This tragic episode, along 
with the Sumatran earthquake and tsunami in 2004, demonstrated that 
disaster plans are easily rendered irrelevant by a catastrophe (Clarke 1999); 
that traditional top-down, command-and-control systems do not work in 
these situations; and that leaders often fail to understand the dynamics of 
crisis. Hurricane Katrina serves as a reminder of the many unforeseen and 
impossible challenges that large-scale crises pose to the response system 
and the political-administrative elites who govern it.

Catastrophes also pose an intriguing challenge to the research commu-
nity. If we accept, as many crisis and disaster scholars seem to do, that pre-
vention and planning strategies cannot fully protect modern society from 
each and every catastrophe, society must be better prepared to respond to, 
deal with, and recover from these damaging events (Wildavsky 1988; Long-
staff 2005). It must, in other words, build resilient response systems.

The big question, then, is whether and how resilience can be engineered 
into the response systems of large-scale entities such as the United States 
and the European Union. This chapter contemplates both questions. In do-
ing so, it draws from a variety of sources, including disaster and crisis re-
search, public administration, political science, sociology, psychology, and 
organization theory.

The aim of this chapter is to see if the “laws” that are thought to govern 
crisis dynamics can give rise to useful prescriptions for the future (re)de-
signers of public response systems who seek to make their societies more 
resilient in the face of impending catastrophes. It begins by sketching the 
state of the art when it comes to understanding government responses to 
catastrophes. It then outlines the challenges that catastrophes pose to pub-
lic leaders and sketches the contours of a resilient response system, identi-
fying policy and administrative tools that are feasible and effective.

Defining Adversity

Before we consider the state of preparedness of modern societies, we should 
clarify what exactly societies should prepare for (after all, societies face very 
different types of threats). It is helpful in this respect to distinguish among 
routine, nonroutine, and catastrophic forms of adversity. An emergency is 
a serious yet fairly routine event: it is a complex and urgent problem, but 
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emergency services are usually trained to deal with such events. The details 
of the situation may be new to them, but emergency workers should have 
a good idea what should be done and how it should be accomplished. Ex-
amples include the sinking of a passenger boat in the Adirondacks and the 
explosion of a bus during the evacuation preceding Hurricane Rita. These 
events are a tragedy for those involved. But emergencies are bound in place, 
have no ripple effects, and are rapidly brought to closure.

A crisis poses more complex challenges as it entails a threat to the core 
values of a system or the functioning of life-sustaining systems, which 
must be urgently dealt with under conditions of deep uncertainty (Rosen-
thal, Boin, and Comfort 2001b). As causes and consequences of the threat 
are unknown, the situation is much harder to manage. Planning and prep-
aration will be only marginally helpful, because the emerging situation was 
never envisioned. Sometimes crises are contained (the Cuban Missile Cri-
sis serves as a textbook example); in other cases they result in large-scale 
damage and casualties (Katrina exemplifies this outcome).

In colloquial speech, the terms crisis and disaster are often used inter-
changeably. In academic debates, both terms generate ongoing discussions, 
which we will not repeat here (see Rosenthal, Charles, and t’Hart 1989; 
Quarantelli 1998; Quarantelli and Perry 2005). For the purposes of this 
chapter, a disaster is defined as a “crisis with a bad ending” (Boin 2005).

Some disasters are clearly in a league of their own: we refer to these in 
terms of catastrophes. The difference between a disaster and a catastrophe 
is, of course, merely semantic. The perception of “how bad is bad” is af-
fected by cultural dispositions (what is merely an accident in one country 
may be perceived as catastrophic in others). Yet it is important to distin-
guish between the two for analytical reasons. A catastrophe is marked by (1) 
unprecedented damage (in terms of both finances and lives lost) and (2) a 
prolonged breakdown of life-sustaining functions in a social system.

Catastrophes are “low-chance, high-impact” events. Some agents of ca-
tastrophe—think of asteroids and supervolcanoes—are unlikely to materi-
alize in our life spans, but their occurrence can never be ruled out (Clarke 
2006). While improbable, Black Swans or “long-tail” events such as the 
Asian tsunami or the 9/11 attacks can occur on any given day (Taleb 2007).

Everybody has seen pictures of what catastrophes can do to society, yet 
the consequences often remain unimaginable—especially in modern so-
cieties that have successfully minimized the number of crises and disas-
ters (Clarke 2006). It is hard to imagine what happens—or fails to hap-
pen—when nothing works. When a catastrophe paralyzes critical systems 
(emergency services, electricity, communications, transport) for sustained 
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periods of time, modern society rapidly unravels. And when nothing works, 
it is hard to get anything working again (the functioning of one critical sys-
tem often being dependent on the functioning of others).

It takes surprisingly little to cause a complete breakdown in societies 
with complex and tightly coupled infrastructures (Perrow 1984). When the 
relatively weak Hurricane Gustav hit Louisiana’s state capital, Baton Rouge, 
in September 2008, it took out the electricity network. The city and its resi-
dents remained without power for nearly two weeks. Traffic lights, stores, 
hospitals, gas stations, schools, cable, Internet, and telephone—nothing 
worked. The resulting chaos (jammed roads and strained emergency ser-
vices) made it very hard for crews to fix the power lines. While the storm 
itself caused very few deaths, its paralyzing effect resulted in a huge bill 
(totaling hundreds of millions of dollars in damage).

The prospect of societal paralysis should prompt societies to prevent 
such events from happening in the first place. Societies can and do try to 
prevent known catastrophes—those that have happened before—from hap-
pening again. For instance, the Dutch have built an elaborate defense sys-
tem against the catastrophic potential of the North Sea. Protecting cockpits 
with steel doors may prevent certain terrorist acts with catastrophic poten-
tial. The prohibition of certain gases may prevent sudden and destructive 
climate shifts.

It is clear that societies cannot prevent all catastrophes from happening.1 
Not all terrorists can be stopped. Earthquakes, hurricanes, asteroids, and 
tsunamis cannot be controlled through human intervention. And while so-
cieties can prevent (or minimize) damage from known catastrophic agents 
(e.g., by building earthquake-resistant buildings), new or unforeseen catas-
trophes will periodically occur—they cannot be categorically denied. Pre-
vention efforts do not come with a warranty.

If a society may experience a catastrophe at any given time—even if 
the chances are extremely low—it had better be prepared to deal with the 
consequences. Preparation then becomes a crucial objective. This becomes 
especially urgent in societies that depend on modern technologies and in-
frastructures. Most critical infrastructures appear extremely vulnerable to 
the effects of natural and man-made catastrophes, an observation that gives 
rise to the so-called vulnerability paradox: modern societies have become 
increasingly dependent on critical infrastructures that are likely to fail 
when we need them most.

Modern societies appear ill prepared for catastrophes. While it is true 
that “crisis awareness” has risen dramatically since the 9/11 events, and the 
attacks in Madrid and London, this rude awakening has fed a preoccupa-
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tion with prevention rather than preparation.2 Hurricane Katrina demon-
strated the importance of preparation and the consequences of its absence. 
It has been widely observed that Katrina was a “routine catastrophe”: fore-
seeable and preventable. In hindsight, this always seems to be the case. But 
that misses another, crucial point: even when societies do prepare for the 
worst, their disaster plans often do not work when a disaster materializes 
(Clarke 1999). We can only wonder how modern societies will deal with 
unforeseen catastrophes.

A Leadership Perspective

To prepare a society for the worst is an executive task, a task for public lead-
ership (Boin et al. 2005). It is not easy. The nature of catastrophic events 
poses a complex set of administrative and political challenges. A close con-
sideration of these challenges makes it clear that there are limitations to 
what we can expect from public leaders.

In the wake of crisis and disaster, public leaders must make sense of 
rapidly escalating events, coordinate the response effort, explain to society 
“what is going on,” and restore a sense of order. These challenges are hard 
enough to meet during a crisis, but they become impossible in the wake of 
a catastrophe. Leaders quickly find themselves in a Catch-22 situation: they 
cannot make things happen (as everything has broken down), but every-
body looks to them to make things happen.

Moreover, they experience fierce constraints in their attempts to manage 
the response efforts (Rosenthal, Charles, and t’Hart 1989). Reliable informa-
tion about the situation or the state of the response network is often unavail-
able. There are no facts, just stories. Continuing uncertainty feeds the ru-
mor cycle, which in turn deepens uncertainty (Shibutani 1966). The result 
is undermined trust in governmental capacities to deal with the catastrophe.

Communication becomes impossible when the telecommunications in-
frastructure is affected (which often happens in the case of natural disas-
ters). Public leaders and their inner circles are likely to experience increased 
stress levels, which may impair their capacity to make judgments and assess 
the situation. As a result, a “disconnect” may arise between leaders and citi-
zens. Such disconnects tend to feed on themselves: when Mayor Ray Nagin 
described New Orleans as a living hell, people started behaving as if they 
lived in one (arming themselves and barricading themselves in makeshift 
forts).

The ever-present media feeds these cycles of misperception and overre-
action. Somehow they are always ahead of everybody else. They seek offi-
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cial reactions to reports that are often new to leaders, who then treat the 
media like they are part of the problem. Yet media will report, whether of-
ficials speak to them or not. When leaders fail to react, or do so in inco-
herent ways, they further undermine the legitimacy of their office (already 
tarnished by the catastrophe).

In short, a catastrophe presents public leaders with a set of “impossible” 
challenges that they must circumvent in their effort to save lives and mini-
mize damages. It would therefore be unrealistic and perhaps unfair to ex-
pect public leaders to effectively “manage” the response to a catastrophe. 
While all eyes turn to a stricken society’s public leaders, the quality of the 
response may well hinge on another factor. In the immediate aftermath 
of a catastrophe, the first hours and days, an effective response critically 
depends on the resilience of citizens, first-line responders, and operational 
commanders.

An effective response system in the face of a catastrophic event is marked 
by societal resilience, which is facilitated and complemented by long-term 
design efforts at the public-leadership level. In the immediate wake of a di-
saster, such a system demonstrates a high level of improvisation, flexibility, 
and mutual assistance among survivors, first responders, and volunteers. 
It functions effectively in the absence of formalized leadership structures, 
detailed planning, and precise protocols. It muddles through on the expec-
tation that outside assistance will arrive in due course, but not necessarily 
soon.

In such a response system, public leaders make their mark in the long 
run (days, weeks, or even months after the catastrophe). In the short run, 
public leaders who seek to play an effective role in the response to a catas-
trophe begin by avoiding a number of often-observed pathologies and con-
centrate on a very limited set of tasks. Avoidable short-term pathologies that 
can be derived from the literature include (Quarantelli 1988; Rosenthal, 
Charles, and t’Hart 1989; Rosenthal, Boin, and Comfort 2001b; Rodriguez, 
Quarantelli, and Dynes 2006):

• 	Clinging to the plan. There is abundant evidence that disaster plans 
	 provide limited guidance at best during unforeseen and unique events. 	
	 While the planning process is highly valuable, its output (the plan) is 	
	 less important. Improvisation on the part of first responders is neces-	
	 sary and should be expected. Leaders should refrain from intervening 	
	 just because the plan suggests different courses of action.

•	Waiting for all facts and figures before making critical decisions. While 	
	 it is good practice to make decisions by taking into account all available	
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 	 information, it should not be the sole guiding principle in the immedi-	
	 ate aftermath of a catastrophe. In the first hours and days, it is 	
	 extremely hard to get all the right information or even to verify all 	
	 available information.

• 	Getting fixated on restoring communication means. In the wake of 
	 disaster, modern technologies such as telephones, television, and 	
	 Internet often fail due to a lack of power (radio being the exception). 	
	 Public leaders may be tempted to spend their energy on restoring 	
	 means of communication to facilitate their search for accurate infor-	
	 mation (see previous point). This is a frustrating and time-	
	 consuming effort that usually proves to be in vain.

•	 Acting as if the command-and-control structure still stands. Plans 
	 suggest a clear line of authority, and exercises demonstrate how useful	
 	 a chain of command is to impose a sense of order in a chaotic situa-	
	 tion. Alas, the reality of crisis is different. Neat boxes on the organiza-	
	 tional chart rarely match the demands of a crisis situation. Even if 	
	 they do, leaders find to their dismay that lines of communication, the 	
	 need for flexibility, and high levels of stress can easily thwart rationally	
	 sound lines of command.

• 	Waiting for outside help. Catastrophes create large-scale damage, tax 
	 remaining resources, and generally give rise to outside assistance. In 	
	 view of the devastation and shortage of resources, leaders may be 	
	 tempted to wait for outside help to arrive. The arrival of this assistance	
	 will take time. While it may be hard to accept, leaders will have to do 	
	 without during the immediate and crucial stages of disaster recovery.

• 	Disseminating unverified rumors. In their eagerness to inform the 
	 stricken populace, leaders often share the information they have 	
	 available to them. With the benefit of hindsight, we can safely predict 	
	 that much of the initial information available to crisis leaders will 	
	 prove to be incorrect. By relaying incoming information quickly and 	
	 without firm, independent information (which usually is unobtain-	
	 able), leaders run the risk of propagating rumors, which typically 	
	 come back to haunt them during the later stages of the disaster.

•	Initiating the “blame game.” Crises and disasters become politicized 
	 quickly, even in the earliest stages (t’Hart 1993; Boin, t’Hart, and 	
	 McConnell 2008). The performance of public leaders is subject to 	
	 intense scrutiny from politicians, media pundits, survivors, and 	
	 business leaders. The advent of Internet media has facilitated rapid 	
	 and intensely personal approaches. Astute leaders understand they 	
	 have to be assertive in the process by which the catastrophe and the 	
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	 response to it are framed. Initiating a blame game, however, tends to 	
	 create dynamics that easily spin out of control. Finger-pointing typi-	
	 cally backfires in the aftermath of a crisis. More important, the blame	
	 game tends to have perverse impacts on the effectiveness of interorga-	
	 nizational networks, as it quickly erodes trust.

• 	Berating the public. In their efforts to explain why (so many) people 
	 died, leaders may correctly point out to what extent citizens are respon-	
	 sible for their own fate. It is galling to learn that people died unneces-	
	 sarily, as they ignored clear warnings and behavioral clues. It does not 	
	 help anyone, however, to make this point all too clearly or loudly. 	
	 Factually correct observations (“they should have evacuated”) can 	
	 easily be interpreted or framed as evidence of insensitivity to the plight 	
	 of victims, which can seriously undermine leadership legitimacy in the	
	 long run.

•	 Treating the media as an enemy. The media play a key role during and 
	 after crises and disasters. Reporters are quick and effective in fram-	
	 ing the response to a crisis. Public leaders tend to be very sensitive to 	
	 these frames, especially if they cast leaders in a negative light. A natu-	
	 ral reaction, then, is to shun negative reporters or provide privileged 	
	 access to favorable reporters. This type of selective outreach initiates 	
	 and feeds a vicious cycle. Media reporters need to fill screen time and 	
	 newspaper pages, much more time and space than they usually have 	
	 available. To provide them with a motive and an opportunity to con-	
	 centrate on nonresponsive leadership behavior helps to create an 	
	 image that does not benefit the response.

Key Steps in the First Phase

To be sure, most leaders do not sit on their hands during a catastrophe in 
order to avoid errors. While the research on crisis and disaster management 
explains how easy it is to make errors that have serious and sometimes 
long-term consequences, that same research documents a few constructive 
activities that public leaders can perform in the wake of a catastrophe. The 
most important of these activities are:

• 	Support and facilitate emerging nodes of coordination. Emergency ser-
	 vices and citizens tend to evolve informal nodes in which information 	
	 streams come together and actors mutually adjust their response 	
	 activities. Crisis leaders can try to identify and support these emerging	
 	 nodes. That is not always easy, because they tend to develop in ways 	
	 and places typically unforeseen in the disaster planning phase. But 	
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	 the payoff is immediate and substantial: leaders do not have to reinvent 	
	 the wheel, micromanage, or resort to irrelevant plans. They can 	
	 strengthen and support what works on the ground.

• 	Organize outside forces. It is hard if not impossible (and usually counter-
	 productive) to try to lead the local response effort from afar. Public	
	 leaders can spend their time more effectively by making inventories 	
	 of what local response networks need (see previous point) and coor-	
	 dinate outside assistance to the catastrophe area. This aid is typically 	
	 provided by the military, nongovernmental organizations, private 	
	 businesses, or international actors. Many logistical barriers arise, 	
	 which need to be resolved by local authorities. Public leadership can 	
	 make an immediate impact by addressing these barriers.

• 	Provide a rationale for the crisis. A crisis shatters our understanding 
	 and expectations of how the world works. In such circumstances, 	
	 citizens tend to look to their leaders for reassurance and guidance. 	
	 Leaders are thus in a unique position to explain what is going on, 	
	 how it came about, and where it is leading society. Leaders can provide 	
	 a “frame” that anchors the thinking and actions of people on the 	
	 ground, who are literally lost in the crisis. The narrative does not have 	
	 to be “true”; it should be convincing and effective in providing a sense 	
	 of hope.

• 	Initiate long-term reconstruction. While public leaders cannot do much 
	 to provide immediate relief on the ground after a catastrophe strikes, 	
	 they can do much more when it comes to the long-term recovery and 	
	 reconstruction of the stricken region. This process of recovery will 	
	 have to begin initially after the immediate phase ends (typically within 	
	 weeks). The challenge is to connect restoration with prevention of 	
	 future disasters. In the immediate aftermath of a disaster, public lead-	
	 ers can exploit the shared sense of disbelief and indignation to push 	
	 for preventive measures that in normal times would be considered 	
	 politically infeasible or unnecessary.

Resilience as the First Line of Defense

This brief assessment of crisis-leadership challenges and capacities should 
temper any expectations that public executives and their organizations will 
bail out victims of a catastrophe immediately after a disaster hits. In the short 
term, there really is not much that public leaders can do to alleviate suffering 
imposed by a catastrophe. Effective leaders make their mark in the long run.

The quality of the first response will therefore critically depend on the 
resilience of a society. As the chapters in this book point out, societal resil-
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ience depends on the flexibility, improvisation, generosity, and stamina of 
the stricken population and the first responders (the distinction between 
these groups is rather superficial in those first hours and days after a catas-
trophe). During the first hours and days, people have only each other. The 
first organized assistance will be of local origin, but it will be improvised 
and less than perfect. It will take time before outside help arrives. The soci-
etal fabric of a population thus is a crucial variable.

The critical importance of resilience does not absolve political leaders of 
their responsibilities. In fact, it just adds an often overlooked task: to nur-
ture resilience before a crisis occurs. In the next section, we further explore 
resilience as the subject of leadership attention and institutional design (cf. 
Goodin 1996; Weick and Sutcliffe 2001).

Engineering Resilience

In this chapter, resilience is defined in bare terms as the ability to “bounce 
back” after suffering a damaging blow (cf. Wildavsky 1988). A resilient sys-
tem or society manages to rapidly recombine available tools and resources 
in a flexible and often creative way, which enables the system to recover and 
reconstruct in the wake of a severe, life-threatening type of disturbance. A 
textbook case is found in the story of Apollo 13 (immortalized in the block-
buster movie): after a near-fatal explosion in space deprived the ship of cru-
cial life-sustaining functions, the crew managed to use its remaining parts 
to make up for the lost functions, which allowed for a safe return to earth.

Some organizations and societies appear more resilient than others. So-
called high-reliability organizations (HROs), for instance, are defined by 
their capacity to respond rapidly and flexibly to impending threats (LaPorte 
1996; Roe and Schulman 2008). At the societal level, the 2005 bombings 
in London prompted a remarkable degree of resilience on the part of the 
city’s population (see David Alexander’s chapter in this volume). The level 
of resilience of the New Orleans population and government, in contrast, 
seemed remarkably low. These are merely impressions, of course, as a pre-
cise measure of resilience is not available.

Resilience may be a fairly normal characteristic of self-sustained units of 
social organization. Not so long ago, for instance, small communities were 
more or less resilient by necessity.3 A small community could only survive 
environmental hardships and deal with periodic setbacks if it exploited 
the tight social bonds between its members. This example suggests that 
modernization tends to undercut resilience: when interstates connected 
small communities across the United States in the 1950s, the need for self-	
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sufficiency disappeared. The financial-economic crisis of 2008–9 revealed 
how individual countries that had risen on the waves of globalization found 
themselves with a very limited arsenal of means to “bounce back” quickly.

In a more general sense, tight coupling leads to functional division, 
which in turn undermines societal resilience. Modernization replaces old-
fashioned resilience with the promise of rapid, “just in time” support in 
times of need. While this modern way of dealing with adversity promises to 
be more efficient, the proof is in the practice.

We thus arrive at two key (if exploratory) propositions. First, public lead-
ers are responsible for creating the conditions under which resilience is 
likely to emerge. Second, resilience may be best viewed as an “emerging 
property” of a “healthy” system (Longstaff 2005). When viewed in conjunc-
tion, these propositions sketch a rather imposing task definition for leaders. 
A primary precondition for resilience is a well-filled societal reservoir of 
trust in institutions (such as political parties, local government, the presi-
dent, the media, the judiciary, etc.). In times of adversity, trust facilitates 
communication, self-organization, mutual coordination, and altruistic be-
havior. This would mean that in order to build resilient systems, leaders 
have to build societal institutions that nurture mutual trust. While few will 
disagree with this ambition, it begs the question of what can be reasonably 
expected from public leaders.

Fortunately, public leaders have a few strategies at their disposal that are 
a bit more concrete and feasible. Leaders who seek to improve the level of 
societal resilience that will help people face the effects of a catastrophe can 
try to make sure that:

•	Basic response mechanisms are in place. These mechanisms should work 
	 in more or less autonomous fashion: warning, mobilization, registra-	
	 tion, evacuation, sheltering, emergency medical care and aftercare, 	
	 search and rescue, protection of property, information dissemination. 	
	 These functions are amenable to planning, training, and proper 	
	 resourcing. They thus fall within the domain of achievable tasks.
• 	Potential responders are trained to act independently. First responders 
	 must feel capable to operate “in the dark” and perform the task for 	
	 which they have trained and seize the initiative. Leaders should instill 	
	 them (and the organizations to which they belong) with a set of core 	
	 values and related priorities, which can guide them in their decisions 	
	 and actions.
• 	All potential crisis actors exercise on a regular basis. Joint exercises build 
	 mutual trust and understanding and create awareness with regard to 	
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	 each other’s capacities. During a crisis, responders must know whom 	
	 they can call and with whom they should try to work. Exercises nur-	
	 ture personal relations that will be a great resource for improvisation 	
	 and collaboration during a disaster. Leaders should participate in a 	
	 visible and energizing way.
• 	Planning is a continuous and joint activity that is valued for the process  
	 (not the outcome). Joint planning is an intellectual effort to toy with 
	 potential problems and possible solutions. In an ever-changing world, 	
	 there should be no closure to such activities. That’s why planning 	
	 should be continuous; it should not be “closed” by producing a plan 	
	 (that nobody will use).
• 	Mobile information-gathering units are in place. We know that leaders 
	 always find it hard to get an accurate picture of the situation during 	
	 a crisis. They can preempt this crucial pathology by creating mobile 	
	 units that are trained to gather information, will produce situation 	
	 reports, and are equipped to communicate this information. Much 	
	 can be learned from the media and from such organizations as the 	
	 U.S. Marine Corps and the U.S. Coast Guard.
• 	Administrative capacity exists to organize long-term reconstruction efforts. 
	 Crisis management and reconstruction management are distinctly 	
	 different activities (as became evident during the years after Hurricane	
	 Katrina). A catastrophe will by definition require a long-term recon-	
	 struction effort. It is worthwhile to contemplate beforehand which 	
	 part of the administration should be prepared to coordinate such an 	
	 effort.

All this is not meant to suggest that public leaders—once resilience is orga-
nized—can sit back and leave the work to first responders. They should, of 
course, prepare for their own role in catastrophe response. They should par-
ticularly work on the proven weaknesses of leadership under pressure (Boin 
et al. 2005):

• 	Situational assessment. Establishing what is left and what still works, 
	 understanding what is impossible and what can be done to recombine 	
	 available capacities.
• 	Working with the media. Leaders must learn to understand how the 
	 media works, what it needs, and what leaders should and should not	
	 do. They must learn to monitor media without getting absorbed by it.
• 	Creating and nurturing expert networks. Every catastrophe will require 
	 some sort of expertise to inform critical decision making. If leaders 	
	 wait until a crisis materializes, they depend on the availability of 	
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	 experts. At that time, it is impossible to scrutinize the background 	
	 and qualities of experts. All this can and should be done beforehand.
• 	Identifying capable partners. The management of catastrophes requires 	
	 improvisation and flexibility, not only with regard to activities but also 	
	 with regard to actors. As key organizations may be paralyzed, replace-	
	 ments may become necessary. Leaders should scan the public and 	
	 private domains for potential partners, mapping capacities, locations, 	
	 contact persons, and so on.

Circumventing Constraints in the Quest toward Resilience

The approach toward preparation for catastrophic events as laid out above 
may seem fairly straightforward, but in practice most societies appear woe-
fully and perhaps irresponsibly unprepared to restore critical infrastruc-
tures after a breakdown. Public leaders who seek to remedy this situation 
will encounter four ubiquitous constraints:

•	 A top-down orientation. Most response systems are not designed—and 
	 have not evolved the ability—to shift decision-making authority rap-	
	 idly and flexibly. There are formal procedures, but these are typically 	
	 designed to shift authority upward. A rapid redivision of labor in accor-
	 dance with situational imperatives tends to create political tensions 	
	 and administrative paralysis. The design of a resilient system will 	
	 require a rethinking of traditional response patterns.
• 	A persistent need for top-down leadership. During crises, leaders are 
	 expected to lead. This ancient principle still dominates crisis-	
	 management preparations in both Europe and the United States. 	
	 Preparations are not complete without a plan that guarantees the 	
	 working of a command-and-control model. Reassuring as they may 	
	 be, such preparations are effectively useless. To invest in resilience—	
	 with its emphasis on self-reliance and improvisation—is a hard sell for 	
	 politicians. The design of a resilient system will require a cultural 	
	 shift.
• 	The institutional vulnerability of modern cities. The modern mega-
	 city houses the most vulnerable populations: the poor, the homeless, 	
	 criminals, the mentally ill, addicts, the sick, immigrants—in short, 	
	 the people who have the least resilience. The city is fractured, anony-	
	 mous, and hard to manage in normal time. This makes the city 	
	 environment attractive to many, but it makes it hard to hold together 	
	 in times of adversity. The design of a resilient system will require a 	
	 tailor-made approach for big cities.

• 	
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• 	The politics of crisis management. The immediate aftermath of modern
 	crises has become home to intense politicization that is fueled by the 	
	 destructive interaction among politicians, media representatives, 	
	 victims, and citizens (Boin et al. 2005). Perhaps it is impossible to 	
	 avoid, but recent crises have shown the perverse effects of these dy-	
	 namics on the effectiveness of the response operation. The design of 	
	 a resilient system will require public leaders to think through the 	
	 political vulnerabilities that accompany a heavy emphasis on resilience.

Creating a resilient system may be one of the most daunting executive 
tasks for public leadership. The biggest hurdle encountered by leaders is the 
absence of political and societal support to perform this task well. Arguing 
for a resilient system can be easily misconstrued as a call for a frugal and 
noncaring society where citizens are encouraged to take care of themselves 
in the face of a catastrophe. It is therefore important to explain that resil-
ience is not a luxury or a political hobbyhorse. It is a necessity for a society 
that seeks to prepare itself for transboundary crises and large-scale disas-
ters. Arguing the case for resilience may well be the most pressing leader-
ship challenge.
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8 R apid Adaptation to Threat 
	T he London Bombings of July 7, 2005

	 David Alexander

On a damp and unseasonably cool Thursday in July 2005, bombs set off by 
suicide terrorists exploded at four locations in the center of London. Exactly 
two weeks later, technical faults in bomb-making were the only factor that 
stopped a second wave of outrages from convulsing the city. If the bombs 
destined to be exploded on July 21 had gone off, London’s emergency ser-
vices would have been stretched beyond their limits by exhaustion after 
fourteen days of coping with crisis. London is a well-prepared city, but nei-
ther its intelligence service nor its civil-protection system is infallible. The 
metropolis is too large, too diverse, and too cosmopolitan to be immune to 
premeditated and carefully planned outrages.

The purpose of this chapter is to review the events of July 7, and their 
aftermath, in terms of the lessons that need to be learned in order to in-
crease the resilience to disaster of metropolitan areas. In this context, “re-
silience” can be viewed as the ability to deflect, absorb, or abate the impact 
of a disaster or major incident by preparedness, prudence, and the ability to 
react in a flexible and efficient manner to an event as it occurs. This means 
being able rapidly to overcome a significant number of problems and thus 
to “bounce back,” which requires concerted action on the part of all emer-
gency services. It highlights the fact that the key to crisis management is to 
ensure that all agencies work effectively together during the crisis.

If resilience requires the ability to mount collective action in an effec-
tive manner, the response of the London emergency services to the bomb-
ings was rather mixed. Now it may be that resilience cannot fully be in-
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vented—that is, it cannot entirely be dreamed up by planners—but it must 
be acquired through experience and testing. Although the local reaction to 
the events of September 11, 2001, was slow to develop, by 2005 the authori-
ties in London had worked hard to develop business continuity, emergency 
plans, and sound alliances designed to respond to major incidents. They 
had behind them the experience of thirty years as a focus of Northern Irish 
terrorism. Yet the bombs created more disruption than any such events 
over the previous sixty years. Hence, through lack of adequate experience, 
mistakes were made, and inadequacies did reveal themselves, as this ac-
count will show.

London and Its Emergency Services

In London three hundred languages are regularly spoken. Its center, the 
cities of London and Westminster (finance and commerce versus govern-
ment and entertainment), lies at the heart of a metropolis of 7.4 million 
people—about 25 million if all the towns and counties that each day de-
pend on London to a greater or lesser extent are included.

London proper has thirty-three municipalities, or boroughs, and only re-
cently has it gained an assembly presided over by an elected mayor. Before 
that, the role of the lord mayor of London was largely symbolic. Moreover, 
for at least the last thousand years, the relationship between the city’s lead-
ership and the national government that the city hosts has been an uneasy 
one. Organizations that deal with the administration of the whole city have 
periodically been set up and abolished, reflecting central government’s un-
ease about letting London run its own affairs (Ackroyd 2000).

When disasters occur in Britain, the police are usually the lead agency. 
They direct emergency operations on behalf of the other services and 
participants. This arrangement stems from a belief that emergencies are 
primarily matters of public order, an attitude that for better or worse is 
strongly rooted in British administrative culture (D. Parker and Handmer 
1996). Emergency planners do exist in Britain—in fact, the UK Emergency 
Planning Society has more than twenty-seven hundred members—but 
emergency managers are dominated by the so-called blue-light services—
police, fire, and ambulance (Hills 1994).1

In London the largest police force—though not the only one—is the 
Metropolitan Police, which has thirty-three thousand officers. The City of 
London Police Force is a separate, smaller organization that has jurisdiction 
over the city financial area, and the British Transport Police patrols the rail-
ways, underground train system, and buses.
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The London Fire Brigade has a long and honorable tradition of service to 
the capital city. The need for such a force was amply demonstrated in 1666 
when a bakery caught fire in the aptly named Pudding Lane (now Mon-
ument Lane, site of a tall monument to the Great Fire) and much of the 
central city was laid waste by the flames. The London Fire Brigade’s finest 
moments came during the Nazi bombing of the city in 1940 and 1941 (the 
“Blitz,” as it is still known). As the city burned under the onslaught of in-
cendiary bombs, firefighters engaged in many acts of heroism. In modern 
Britain, the “Blitz spirit” is still a vital element of psychological resilience in 
the face of disasters. For example, it was much in evidence and discussed 
during the flooding that affected large swaths of central and southern Eng-
land during July 2007.

The London Ambulance Service comes under the jurisdiction of the 
National Health Service, which has an active emergency planning branch. 
It is supplemented by a voluntary organization, the St. John’s Ambulance 
Brigade, which on July 7, 2005, mobilized thirty-seven ambulances, twenty 
treatment centers, and more than one hundred members of its personnel.

Until the end of the 1990s, it could fairly be stated that emergency re-
sponse in London was fragmented. This had few negative effects when an 
event was limited in size and seriousness, as in the case, for example, of 
the Ladbroke Grove train crash in West London in October 1999. Although 
thirty-one people died, the event was geographically circumscribed enough 
not to overtax the organizational and coordination skills of the forces at 
work. However, shortly afterward the British government decided to set up 
regions to oversee the county structure, and one of these was established 
for the London metropolitan area, constituting an equivalent to the pre-
fecture system found in Continental European countries. As a British re-
sponse to the events of September 11, 2001, in America, the London Resil-
ience organization was born, and the emergency response to potential large 
events in the future was reorganized by representatives of all the main 
participants under the banner of the London Emergency Services Liaison 
Panel (LESLP). London Resilience has a staff of about fifty emergency plan-
ners, four fifths of whom are on temporary secondment from the emer-
gency services and other agencies.2 For emergency planning purposes it 
has divided London into six regions of differing sizes. The smallest is the 
central area, whose six boroughs include the city financial district and the 
strategic installations of government. One of the largest is the western dis-
trict, which includes, in the London borough of Hillingdon, Heathrow, the 
world’s busiest airport (London Resilience 2005b).

The choice of name for London Resilience is indicative of the Brit-
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ish government’s desire to shift the emphasis from merely responding to 
emergencies to preparing for them and managing risks in such a way as to 
reduce the impact of future crises by foreseeing them and making appro-
priate preparations. The organization has a role that is dominated by plan-
ning, coordinating, and managing information flows.

Vulnerable Transportation Systems

Transportation systems are inherently vulnerable to attack, as the Madrid 
bombings of March 2004 demonstrate (Bolling et al. 2007). They have 
long been a favorite target for terrorists in London. In a city of such size 
and with such a high density of population, they have also been persistently 
difficult to organize efficiently, let alone protect against attack. The London 
Underground system (LU, known colloquially as “the Tube”) has twelve 
lines with 275 stations and 408 kilometers of track. It has a staff of twelve 
thousand people and carries three million passengers a day. Despite high 
ticket prices, underinvestment has been its hallmark for decades.

For many years, London Underground has suffered maintenance prob-
lems. Its record of managing risks is somewhat patchy, and over the years 
some significant disasters have occurred (Wolmar 2002). During World 
War II, deep-level stations were used as bomb shelters. In March 1943 a 
mass panic occurred at Bethnal Green station, and 173 people were crushed 
to death. Forty-three were killed in the Moorgate station crash of February 
1975 and 31 in a fire that occurred at Kings Cross station in November 1987. 
More recently, near disasters have been caused by the derailment of a train 
at Chancery Lane and the immobilization of another crowded train in hot, 
suffocating conditions for six hours. Neither of these emergencies was par-
ticularly well managed. Paradoxically, LU’s geotechnical risk management 
is excellent, but its management of other risks to passengers suggests that 
greater investment is needed in planning, training, and preparation (Scan-
lon 1996).

As one would expect with the world’s oldest underground railway sys-
tem (it was opened in 1868), the Tube is not very “user-friendly.” Train tun-
nels are narrow, air-conditioning is absent, and passenger access to station 
platforms is through small, cramped tunnels with many turns and flights 
of steps. The Underground’s emergency signage is very poor. This is odd, 
given that LU has been involved for seventy-five years in promoting great 
art (e.g., Sir Eduardo Paolozzi’s mosaics at Oxford Circus station and Jacob 
Epstein’s statuary at St James’s Park). Moreover, its route map, designed 
in 1933 by Harry Beck and inspired by an electrical wiring diagram, is a 
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world-famous model of clarity. However, stations such as Waterloo, where 
four lines interconnect with an overground railway terminus, are confus-
ing to navigate under normal conditions, let alone during an emergency. 
Evacuation maps have been posted on station platforms for a few years 
now, but they are neither easy to interpret nor widely consulted. One is 
left with the impression that managers at LU fear that giving prominence 
to emergency signage would frighten passengers rather than reassuring 
them, which is a somewhat retrograde attitude. The net impression is of an 
underfunded, aging infrastructure that lacks resilience as much as it lacks 	
modernization.

The Underground Train Bombings

Major explosions or collisions in the Tube give rise to conditions that are 
hot, smoky, cramped, and protracted. At worst, they would be similar to 
those encountered in the Monte Bianco and Frejus tunnel fires in the Alps 
(Modic 2003), except that smoke from fires in the London Underground’s 
deep tunnels, which are up to 40 meters below the surface, would have no-
where to go except into the stations. The deep tunnels are 3.5 meters in di-
ameter, which gives a clearance of only 15 centimeters around the trains. 
Side doors are designed not to be opened manually by passengers, as in the 
tunnels there is insufficient clearance to exit from them. As this fact is not 
particularly evident, after the bombs exploded, passengers were injured try-
ing unsuccessfully to force the doors open (London Assembly 2006, 1: 61).

On July 7, 2005, two of the bombings, at Aldgate-Liverpool Street (0851 
hrs) and Kings Cross-Russell Square (0856), occurred in deep tunnel lines, 
and one, at Edgware Road (0917), in the more spacious partially open-air 
lines of the original London Underground Railway, which was constructed 
in the nineteenth century. The Edgware Road bomb caused trains to crash 
into each other, adding a further complication.

Apparently, the bombs were simple hydrogen peroxide–based concoc-
tions. They were detonated in the first carriage of the Kings Cross train, the 
second carriage of the Edgware Road train, and the third carriage of the Liv-
erpool Street train (most LU trains have six carriages). In all three cases, the 
explosions gained added force by being detonated in a confined space, which 
reflected back the blasts and hence greatly increased their power. On two of 
the trains, fireballs occurred. In all three cases, passengers nearest to the 
explosions apparently suffered spontaneous limb amputations (from which 
survival is rare: Leibovici et al. 1996); deep tissue damage that exposed inter-
nal organs; and “compartment injuries” in which the force of the blast dam-
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ages organs, such as the lungs, from within. People were severely burned 
by flashbacks associated with the blasts, and some were badly affected by 
inhalation of smoke and dust. On the Edgware Road train, the blast flung a 
passenger through a window into the path of an oncoming train.

On average the seriousness of blast injuries usually declines markedly 
with distance from the point of detonation (Wightman and Gladish 2003). 
However, passengers who were not in the immediate line of the explosions 
suffered shrapnel injuries, burst eardrums, smoke intoxication, and eye in-
juries.

After the blasts, there followed a period of darkness in which the air 
was full of smoke, dust, and oily particulates. Fortunately, the fire did not 
spread. Although the blasts blew inspection covers out of the floors of car-
riages and knocked over passengers, they did not blow out all the windows. 
Where these did break or were knocked out by passengers, cleaner air en-
tered the carriages and dispersed the suffocating smoke.

Panic, hysteria, and screaming occurred in the trains, probably as a re-
sult of fear of the consequences of entrapment if fire were to spread through 
the carriages. However, many people remained lucid. By and large, women 
tended to display the most practical attitudes. As the published sociological 
research on disasters would predict, panic was a transient phenomenon of 
short duration (Quarantelli 2001). It was by no means universal and was re-
stricted to the most stressful moments after the attacks. For the rest of the 
time, personal resilience was borne out in the many stories of individual 
resourcefulness among LU employees and passengers (London Assembly 
2006, vols. 2–3).

Evacuation Underground

As noted above, with a very small lateral clearance, the deep-tunnel trains 
could not be evacuated by their side doors. Passengers therefore had to leave 
by the end doors and walk in the darkness to the nearest stations. They 
could only do this when they were assured that the 600-volt electrical cur-
rent had been switched off to the two live rails. In the deep tunnels, periods 
of twenty to thirty minutes elapsed before people were led to safety by trans-
port police and London Underground staff. In the meantime, some passen-
gers were given no information, possibly because the trains’ public address 
systems had been put out of action, and some were told that an electrical 
surge appeared to have occurred, an observation that had no basis in fact. 
As there were up to seven hundred people on each train, it then took up to 
half an hour to walk to safety, but the evacuees did not show signs of fur-
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ther panic. Throughout the central city area, two hundred thousand people 
were evacuated from trains and platforms within one hour, which under-
lines the high level of usage of the London Underground system, as well as a 
relatively efficient process of clearance, despite the poor signage. In fact, the 
general evacuation was warmly commended in the London Resilience mul-
tiagency debriefing after the disaster (London Resilience 2006, 80).

The fact that passengers emerged, visibly shocked and injured, from sta-
tions on either side of the trains in the deep tunnels initially caused the 
authorities to suppose that there had been twice as many bombs as had ac-
tually gone off. Indeed, ambulances were dispatched to seven locations, not 
all of which were involved in the emergency (London Assembly 2006, 1: 13). 
Paradoxically, but much as one would expect with anomalous events under-
ground, LU Control did not immediately appreciate the nature and gravity 
of the situation and hence instituted a level-two (amber) alert rather than 
declaring a full-scale emergency right from the start. This poses a difficult 
and somewhat intractable question of how to estimate the seriousness of an 
underground emergency in its early stages. Rescue was apparently delayed 
by the need to analyze air samples from the tunnels in order to be sure 
that the bombs were not contaminated with radionuclides or other toxic 
substances, which would have required rescuers to put on airtight suits (of 
which fifteen hundred are stockpiled in London) and use special measures 
to protect the health of evacuees.

London Underground distinguished among managing the incident, 
managing its consequences, and managing the recovery. Although this 
was the most serious incident for sixty years, on July 8 four fifths of the 
service was back in operation. Deficiencies and deterioration did occur in 
the response to the incident and in the consequences, but the recovery was 
well managed. The deficiencies were largely related to the difficulties of 
recognizing the nature and gravity of the incidents, and communicating 
and working deep underground, problems that have generated considerable 
thought and investment since July 2005.

The Bus Explosion

The number 30 bus that exploded in upper Woburn Square (at 0947) was 
crowded (not least because people had been displaced from the Under-
ground by the blasts there), and hence there were many injuries and thir-
teen fatalities. Clearly, the blast was directed upward and outward. It was 
fortuitous that the bus, which had been rerouted due to the cordoning off 
of Kings Cross station after the explosion there, was passing the headquar-
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ters of the British Medical Association when it exploded, and hence doctors, 
including traumatic injury specialists, were immediately on hand. Early es-
timation of the death toll was hampered by the fact that people had been 
blown to pieces. It is surprising that there were not more casualties, given 
that the bus passed through crowded streets and that the Kings Cross bomb 
had displaced people from the underground to street-level transportation.

The Emergency Response

London did not have to mobilize its full emergency resources to cope with the 
bombings. For example, the seven thousand members of the Civil Contin-
gencies Reaction Force were not needed, and the thirteen designated emer-
gency response hospitals in London coped well with the influx of patients. 
However, the antiterrorist force Special Operations-13 was deployed in full.

As is always the case, rescue operations involved some degree of im-
provisation (Webb 2004). The underground tunnel between Kings Cross 
and Russell Square was made structurally unsafe by the explosion (in fact, 
part of the roof collapsed), but London Underground has a special mobile 
unit that will shore up tunnels in such cases (unfortunately, it did not have 
“blue light” status and thus experienced some difficulties in getting quickly 
to the appropriate sites). Asbestos hazards were probably exaggerated, in 
that LU has long had a program of removing asbestos and cleaning tun-
nels by night when they are not in use (although some trains still contain 
asbestos insulation). Conditions underground were cramped and up to 15 
degrees Celsius warmer than on the surface. Hence, for engineers, rescue 
workers, and forensic investigators, the deep tunnels were difficult to work 
in for long periods of time.

Of the 700 people who were injured, 350 were treated at the scene in 
advance medical posts and a similar number were taken to hospital, about 
100 of whom became in-patients. Fewer than 25 of them were on the criti-
cal list, but several of these would later die of their injuries, bringing the 
eventual death toll to 56, including the four suicide bombers. Half a dozen 
hospitals received significant numbers of casualties, and one, the Royal 
London Hospital, received 183 patients, many of whom were brought there 
in three double-decker buses.

The blasts caused a range of medical problems that involved all bodily 
systems: respiratory, cardio-circulatory, muscular, skeletal, nervous, and di-
gestive. As in explosions elsewhere, blast pressure effects, impact injuries, 
crush syndrome, burns, smoke intoxication, and shrapnel injuries occurred 
(DePalma et al. 2005).
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Communicating in the Emergency

Telephone companies anticipated the surge in demand by increasing call 
capacity to maximum levels where possible. However, in a small area of 
central London, the UK Government’s “Access Overload Control” system 
(ACCOLC) was activated on the initiative of the City of London Police, 
which blocked public use of the telephone networks and gave priority ac-
cess to the emergency services (London Assembly 2006, 1: 44). Unfortu-
nately, not all emergency services had the ability to use ACCOLC, and there 
was some dissension as to whether it should have been activated. As mobile 
telephones were used to detonate the bombs used by terrorists in Madrid 
in March 2004, it could have been necessary instantaneously to shut down 
cellular access in case other bombs were ready to be set off. However, it ap-
pears that this measure was not taken. Such was the saturation of the cellu-
lar network that health service managers found that pagers worked better, 
even though they had formally been retired from use some years previously. 
As a result of this and much other experience, cellular telephone networks 
are not generally considered to be resilient in disasters, although their reli-
ability is gradually improving.

Further communications problems were experienced at the underground 
sites, both during the initial stages of evacuating the trains and during sub-
sequent remedial work. Radios did not work deep beneath the surface, and 
existing systems were completely disrupted by the damage caused by the 
bombs. In the end, the London Fire Service had to resort to runners to con-
vey messages between the trains and the surface command modules. Subse-
quent investment in new technology is expected to cure this problem, but at 
considerable cost.

The principal providers of news on the Internet (such as news.bbc.co.uk) 
received up to one million visitors an hour. Unfortunately, within a very 
short space of time, the Muslim Council of Britain’s Web site received thirty 
thousand threatening and abusive electronic mail messages. Hence, in both 
positive and negative senses, members of the public seek information and 
involvement using the Internet, which needs to respond effectively to the 
demands made on it in crisis situations.

Terrorism and Security

The perpetrators of the terrorist bombing of London were of course Brit-
ish citizens. It is of note that 10 to 15 percent of UK Muslims are estimated 
to be sympathetic to the idea of a violent response to world political events. 
Muslims are a very large minority in British society (perhaps two million 
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people), but the vast majority of them are peaceful, law-abiding citizens 
who are strongly opposed to violence and whose presence is judged to en-
rich British society (Werbner 2000).

In the United Kingdom, spending on security has almost doubled since 
2000 (H. W. Richardson, Gordon, and Moore 2006). About seventy-five 
million euros have been spent on chemical, biological, radiological, and 
nuclear (CBRN) decontamination alone. Moreover, surveillance of public 
places is at an all-time high: the average Londoner is filmed by close-circuit 
television cameras 250 times a day (Scanlon 2005). In addition, huge in-
vestments are being made in hiring security personnel. On the other hand, 
of seven hundred people arrested under the UK Prevention of Terrorism 
Act, only a handful have been tried and convicted, and only some of these 
had links to the strand of terrorism that led to the London bombings. This 
underlines the fact that terrorism is notoriously difficult to combat.

When in February 2003 tanks and armored personnel carriers were 
deployed to Heathrow Airport, it was more likely to have been because of 
their secure, mobile communication systems than because they were the 
best means of foiling a potential rocket attack on an aircraft as it landed or 
took off. There was also a strong element of “being seen to be resilient” in 
the public eye.

In Britain, all financial institutions are required by law to have business-
continuity plans for use in the event of a disaster (London First 2005). 
Such organizations form part of what is termed the “national critical in-
frastructure,” which includes the various branches of government and the 
energy supply companies (Boin and McConnell 2007). Moreover, the new 
basic civil protection law of November 17, 2004, requires all the privatized 
providers of basic services (transportation, utilities, waste removal, etc.) to 
participate in the emergency planning process as “second-level responders,” 
whose duties are vital but less central than those of government and the 
emergency services, which are designated as “first-level responders” (HM 
Government 2004). Despite the new arrangements, a recent academic 
study suggests that British emergency services are underfunded, the pri-
vate sector is underprepared, and the regions outside London are less pre-
pared than the capital (O’Brien and Read 2005). At present there is some 
doubt whether Operation Sassoon, the plan for large-scale evacuation of 
central London to the surrounding regions, could be accomplished satisfac-
torily (London Resilience 2007). Nevertheless, London has three decades 
of experience with Provisional IRA terrorism. Its emergency services have 
accumulated much useful experience, and its population is accustomed to 
carrying on with normal activities despite the risks.
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On a theoretical level, direct services to the public, which I shall term 
civil protection, are only part of the full civil defense mechanism of counter-
terrorism preparedness and response. How well the two parts of the system 
work together—that is, their resilience under the threat of crisis—depends 
on the strength, continuity, and sensitivity of the linkages (Alexander 2002).

Lessons for Civil Protection

The London bombings are unique events, but they offer at least nine useful 
lessons for civil protection, emergency medical response, and counterter-
rorism in any large city.

1. 	Injuries caused by bomb blasts can be severe and complex, with large 	
	 numbers of patients involved. In terms of planning, there are few 	
	 parallels with other kinds of disaster: some would say that coping 	
	 with bomb-blast injuries is like dealing with many coincident serious 	
	 vehicle crashes, but only up to a point. Hospitals must prepare for a 	
	 wide range of different injuries involving many forms of trauma, 	
	 complex triage, and prolonged surgery (Kluger et al. 2004). The only 	
	 real parallel is battlefield surgery (Ryan et al. 1991).

2. 	The seriousness of bomb injuries, and thus the probability of fatali-	
	 ties, increases greatly with proximity to the point of detonation 	
	 (though it is complicated by containment of the blast or its reflection 	
	 off solid surfaces). Bombs that explode in crowded, confined spaces 	
	 will inevitably cause many serious casualties (Leibovici et al. 1996).

3. 	In a confined space such as an underground tunnel, rescue efforts 	
	 may be slowed down by the need to use chemical analysis to check 	
	 for contamination of the air or site of the explosion. It may not be 	
	 immediately apparent whether the incident involves CBRN contami-	
	 nation or not. In all situations in which a bomb has exploded, 	
	 rescuers should not be sent in until the incident commander has 	
	 ascertained that other bombs are not about to explode in the area. 	
	 This poses a severe dilemma when it is imperative to save lives 	
	 quickly. There has been no major test of resilience in the face of a 	
	 CBRN incident since the Aum Shinrikyo attack on the Tokyo subway	
	  in 1995.

4. 	With regard to the risk of underground bomb blasts, attention needs	
 	 to be given to the problems of ascertaining quickly what has hap-	
	 pened and designing robust systems to inform the people involved 	
	 what to do. Scenario modeling and other procedures should be used 	
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	 to help speed up the identification of situations that are serious 	
	 enough to demand a major “red-alert” response. In planning terms, 	
	 new approaches are needed.

5. 	Very severe, life-threatening injuries caused by bomb attacks may 	
	 require substantial work to stabilize a patient’s condition before he 	
	 or she can be moved. This needs equipment, such as specialized 	
	 tents and portable surgical equipment, that can very rapidly be 	
	 deployed at the site. There may not even be time to set up an advance 	
	 medical post.

6. 	Blast and crush victims need fluids quickly. So do the walking 	
	 wounded. In the London case, blood supplies were adequate, but 	
	 saline solutions and other rehydrating fluids were in short supply.

7. 	Emergency response teams should disturb the site of a bombing as 	
	 little as possible without, of course, compromising their life-saving 	
	 objectives. The site is a “scene of crime” and will later be subjected 	
	 to an intensive forensic investigation.

8. 	In London, even in the exceptionally difficult situation caused by 	
	 bombs exploding in deep underground tunnels, outbreaks of panic	
 	 were limited to conditions in which people believed they were 	
	 trapped. The incidence of panic should not be overestimated. It is a 	
	 much misunderstood phenomenon that is transient, short-lived, and	
	 surprisingly rare (Quarantelli 2001).

9. 	The occurrence of repeat attacks in London two weeks after the 	
	 events of July 7, 2005, underlined the need for continued vigilance 	
	 and for good lines of communication among intelligence services, 	
	 the forces of law and order, and those of civil protection. Even if they 	
	 could not be predicted, all the attacks in London were expected: such 	
	 was the nature of intelligence on terrorist activity. However, the 	
	 shooting of the innocent Brazilian Jean Charles de Menezes at the 	
	 Stockwell underground station on July 22, 2005, illustrates the 	
	 dangers of poor intelligence, lack of operational communication, 	
	 and overreaction.

The London Assembly Report

Most of the debate in the UK about the events of July 7, 2005, has revolved 
around the question of whether British Intelligence could have predicted 
and prevented the bombings (see HM Government 2006a, 2006b, 2006c). 
That question is not within the purview of the present article. However, a 
committee of London Assembly members conducted a painstaking investi-
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gation into the response of the emergency services, resulting in a long re-
port and two volumes of verbatim evidence totaling more than seven hun-
dred pages (London Assembly 2006).

The London Assembly report is in places incisively critical of the emer-
gency response to the bombings, in contrast to the London Resilience re-
sponse, which consisted of a report on the multiagency debriefing held at 
London’s Guildhall on October 5, 2005.3 Surprisingly, the Assembly’s team 
contained no experts on emergency management: presumably, the team 
felt that copious expert testimony would compensate for this omission, but 
that ignores the ways in which evidence is interpreted. Hence, in places the 
report demonstrates a lack of understanding of the inevitable constraints 
and limitations of emergency management. For example, recommendation 
number 7 (London Assembly 2006, 1: 34)—to deploy response services au-
tomatically to the nearest two stations when an underground emergency 
has been identified—falls foul of common logic: until it is established 
exactly where the event has taken place, it cannot be determined exactly 
which two stations are involved, especially on the complex of intersecting 
lines in the central area.

Nevertheless, despite falling frequently into the common trap of apply-
ing hindsight logic to matters that could not at the time be foreseen, the 
London Assembly report does offer useful advice. Some of this is well-
known from other events, such as Hurricane Katrina (Bier 2006; Roberts’s 
chapter in this volume). As in Louisiana, so in the London case, interagency 
communication could have been better. In London this was especially true 
regarding the common recognition and declaration of a major incident, an 
act that sets into motion a series of procedures and protocols. There were 
also imbalances in the allocation of resources that could probably have been 
avoided by improved design of information flow. Some aspects of this were 
technological, as in the case of communications in the tunnels and at the 
stations of the Tube, while others were organizational and interorganiza-
tional.

Appropriately, the Assembly team praised the arrangements for tempo-
rary mortuary facilities in the wake of the bombings. The London Mass 
Fatality Plan (London Resilience 2005a) evolved from the somewhat frag-
mentary response to the repatriation of the bodies of UK victims after the 
Indian Ocean tsunami of December 2004. It involves costly arrangements 
with full-scale, self-contained temporary facilities to be set up at any of 
eleven sites around the capital if the need arises. The political salience of 
dealing with the dead made this an issue for the living (relatives, in particu-
lar) as much as for the deceased.
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The most prominent conclusion of the London Assembly report is that 
emergency planners and managers need to reorient themselves from con-
centration on their own organizational needs to focus more on the victims 
and beneficiaries of their work—that is, the stakeholders among the gen-
eral public (London Assembly 2006, 1: 9 et seq.). There is much good sense 
in this, and it has already formed the basis of discussion in the emergency 
management professional literature (Devitt and Burroughs 2007).

One aspect focused on beneficiaries is the need to register the details 
of people involved in incidents such as the London bombings and provide 
them with follow-up care, perhaps also to keep better records of incidents 
and disasters in general (Carley, Mackway-Jones, and Donnan 1998). The 
Assembly documented various cases of failure to give people medical, so-
cial, or epidemiological care and monitoring to an adequate standard as a 
result of failure to collect, share, or maintain records of their names, ad-
dresses, contact numbers, and other data. The consequences of this could 
be profound and long-lasting. The widespread popularity of incident com-
mand systems is a testament to the value of having a well-established ad-
ministrative mechanism in disaster (Buck, Trainor, and Aguirre 2006), but 
the emphasis needs to be shifted from the emergency services to managing 
victims, survivors, and the public. In short, in seeking better integration 
of civil defense, under the banner of counterterrorism activities, with civil 
protection, in the interests of direct public service, a balance needs to be 
struck between all the ingredients of disaster management.

London Resilient?

Metropolitan disaster response is characterized by a certain “embarrass-
ment of riches” in terms of the availability of resources (e.g., 192 New York 
hospitals could have responded if the collapse of the World Trade Cen-
ter had caused very many injuries). Hence, it is not usually appropriate to 
judge a wealthy city on the basis of the aid it can make available; rather, 
this should be considered in terms of how effectively resources are used. In 
London on July 7, 2005, there was a certain lack of coordination, particu-
larly in terms of standardized information flow and the synchronization of 
formal actions among emergency services. This was both a lateral (interor-
ganizational) and vertical (hierarchical) problem. Its roots lie in the empha-
sis on command and control, when in reality information technology has 
flattened the chain of command and rendered many notions of authoritar-
ian command obsolete (Stanovich 2006).

British administrative and political culture has become well versed in 
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information management. Yet even here there were mistakes. An interview 
clip was repeatedly broadcast on television and radio in which the chief 
constable of the Metropolitan Police, Sir Ian Blair, gave advice to the pub-
lic that rapidly became out of date. The government’s Civil Contingencies 
Secretariat made great use of its slogan “go in, stay in, tune in,” but in the 
end this proved to be the wrong advice, especially when the mass media 
should have been encouraging commuters to return home rather than wait 
for further instructions. The slogan came from a pamphlet on emergency 
preparedness that was printed in 2004 and delivered to every address in 
the country. It could be viewed as a means of encouraging passivism in the 
general population, rather than an active approach to self-protection. On a 
more positive note, London Resilience has worked hard to provide a good, 
practical Web site that citizens can access in times of need.4

Several aspects of the aftermath of the London bombings confirm the 
theory of disaster as a betrayal of public trust by the authorities (Horlick-
Jones 1995; Roberts’s chapter in this volume). First, on the day of the dis-
aster, there was a gigantic surge in public communications and a smaller 
but still overwhelming surge in communications among the emergency 
responders. At all levels, government needs to demonstrate mastery and 
leadership of the “infosphere,” both to involve the public responsibly and 
to present a picture of the emergency response as a professional and well-
managed activity. The record of July 2005 in London was decidedly mixed 
(Scanlon 2005), which underscores the difficulty of improvising what has 
not been planned or rehearsed. Second, the fact that injured victims and 
other people who became involved in the incidents were not given adequate 
aftercare elicited much public indignation and uncovered a significant de-
ficiency in national resilience (London Assembly 2006, 1: 102–16). In the 
end, the principal lesson for resilience is likely to be the need to refocus 
emergency management on the beneficiaries and stakeholders among the 
general public. There are signs that the message is beginning to perme-
ate the British emergency management community (Devitt and Burroughs 
2007). Well it might, as resilience will only be achieved if the response to 
emergency situations takes place in partnership between the professionals 
and the public.
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9 Th e Price of Resilience 
	 Contrasting the Theoretical Ideal-Type   
	 with Organizational Reality

	 Michel van Eeten, Arjen Boin, and Mark de Bruijne

When asked how he had maintained performance in the face of over-
whelming adversity, a control room shift manager of the California electric-
ity grid answered: “I have six words: By. The. Seat. Of. Our. Pants.” Accord-
ing to most definitions, the shift manager’s organization had demonstrated 
remarkable resilience. Yet his experience of resilience differed dramatically 
from the theoretical descriptions of the resilience process found in this 
book.

When surveying the literature on resilient organizations, one cannot 
help but notice strong overtones of admiration and praise. Weick and Sut-
cliffe (2001, 14) claim that resilient organizations have “capabilities to de-
tect, contain, and bounce back from those inevitable errors that are part of 
an indeterminate world.” According to Kendra and Wachtendorf (2003, 42), 
resilience means “redundancy, the capacity for resourcefulness, effective 
communication and the capacity for self-organization in the face of extreme 
demands.” Sutcliffe and Vogus (2003, 97) define resilience as “the capacity 
to rebound from adversity strengthened and more resourceful.”

References to possible drawbacks of resilience are few and far between. 
Hill (2000) argues that the view of resilience as a desirable property of in-
stitutions is biased toward the Western corporate and public sectors. In a re-
pressive regime, institutional resilience may prevent change when change 
is desirable. Vickers and Kouzmin (2001) point out that the concept of resil-
ience is used for less than noble purposes. Managers assume and empha-
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size the resilience of their organization and its members to rationalize their 
interventions and defend themselves against the “trauma” they have caused 
in the workplace in the name of efficiency, downsizing, and outsourcing. 
What managers like to see as “warehouses of resilience” are often, Vickers 
and Kouzmin argue, “crucibles of pain.”

All in all, these observed drawbacks do not seriously undermine the over-
whelmingly positive image of resilience. It has consistently been portrayed—
in this book too—as the hallmark of organizational success when operating 
under challenging conditions. In short, we have created a normative ideal.

This begs the question of whether our understanding of resilience is 
grounded in the experiences of organizational members who have effec-
tively dealt with acute adversity. In the remainder of this chapter, we are 
interested to see how the theoretical ideal-type of the resilient organization 
stacks up against recorded practices in such organizations. We pursue this 
aim in the context of three large-scale sociotechnical systems that are rou-
tinely confronted with setbacks and adversity. These case studies remind us 
of the intricate interplay between operators and technical systems, which is 
essential to keeping the lights on and preserving delicate ecosystems. They 
also enrich our understanding of what resilience entails in such sociotechni-
cal systems and what is needed to facilitate the design of resilient systems.

The Organizational Messiness of Resilience 

In theory, resilience comprises the ability to cope with unexpected adversity 
outside normal operating conditions; maintain a functioning system in the 
face of this adversity; and, in the process of coping, develop new skills that 
increase the probability of successful coping in the future. The question we 
address here is: what does resilience look like in practice?

To answer this question, we revisit three case studies on organizations 
that demonstrated resilience in the face of unprecedented challenges.1 Each 
faced adversity beyond what it was supposed to handle and somehow man-
aged to cope with this adversity, maintaining a functioning system and 
developing new skills and options in the process. Each case also involved 
interaction between technical and organizational systems, in which the or-
ganizations adapted to sudden, unexpected impacts on technical systems 
and were able to avoid imminent danger. In short, these organizations dis-
played resilience.

The first case study focuses on three U.S. water-management systems 
(the San Francisco Bay Delta, the Columbia River Basin, and the Ever-
glades). The organizations managing such systems must seek to reconcile 
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reliability requirements for water supply and quality (e.g., to cities and ag-
riculture) and hydropower generation with new reliability requirements for 
ecosystem protection and restoration (e.g., saving water-related endangered 
species or threatened habitat). Their reconciliation forces these organiza-
tions to work outside existing organizational structures, procedures, and 
knowledge. The original study asked how the system managers preserve, 
restore, and otherwise rehabilitate ecosystems reliably yet at the same time 
ensure the consistent provision of services (including goods and commodi-
ties) from these ecosystems.

The second case concentrates on the California Independent System Op-
erator (CAISO, or ISO for short). This is the focal organization (and control 
room) for deregulated electricity transmission in California. The original 
research question: how does the ISO maintain reliable provision of elec-
tricity, where those owning the generation and distribution of electricity 
(privatized generators and restructured “public” utilities) have conflicting 
goals and interests and where there is an absence of ongoing command and 
control to ensure reliable energy services? Most informants were from the 
ISO, and the majority of interviews were undertaken between April and 
December 2001—which covered the height of the California electricity cri-
sis. The electricity crisis posed major and unanticipated adversity for the 
ISO, as much of the institutional design broke down—including the means 
with which to secure the reliable provision of electricity. Notwithstanding 
the popular view of rolling blackouts, in aggregate terms—both in hours 
and megawatts (MW)—blackouts were in effect minimal.

The third case centers on the telecommunications sector, which was also 
trying to cope with rapidly changing conditions. It builds on interviews and 
control room observations at KPN Mobile, the largest mobile operator in the 
Netherlands. KPN Mobile has struggled to maintain service reliability un-
der conditions over which it has less and less control and that are in many 
ways antithetical to how it operated before.

Around 130 key informants were interviewed for these case studies in 
order to understand how reliable performance was maintained during un-
precedented challenges and disturbances. Most of the interviews lasted 
over an hour, using a standard questionnaire that allowed open-ended 
probing. All interviews were confidential, and each interviewee was able to 
amend his or her quoted statements.

Large-Scale Water System Operators

The San Francisco Bay Delta, the Columbia River Basin in the Pacific North-
west, and the Florida Everglades all have large-scale waterworks that are 
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at the heart of multi-billion-dollar restoration efforts for internationally re-
nowned ecosystems. The systems are operated by different organizations. 
The Bonneville Power Administration (BPA), the California Department of 
Water Resources (DWR), and the South Florida Water Management District 
(SFWMD) have control rooms that process real-time information on water 
supply, water quality, flood control, and ecological indicators, including the 
presence of listed species. BPA and DWR also operate massive hydropower 
systems.

Rehabilitating ecosystems and simultaneously ensuring the reliability of 
water, power, and other ecosystem-based services is challenging and costly. 
The Comprehensive Everglades Restoration Plan was approved for federal 
and state funding totaling $10.9 billion. In the San Francisco Bay Delta, the 
CALFED Program (recently renamed Delta Vision) has spent several billion 
dollars over the past decade and has proposed to commit around ten billion 
dollars over the next decades. And in the Columbia River Basin, BPA alone 
has provided over four hundred million dollars per year for fish and wildlife 
measures (van Eeten and Roe 2002).

The ecosystem-management initiatives in the three regions added new 
standards for reliable service provision that have highlighted and increased 
the tight and complex relations between large-scale technical systems for 
water supply and the ecosystems from which they draw their water. This 
creates intricate dilemmas: opening a water gate and flooding endangered 
birds in one area or closing the gate and parching the habitat of the same 
species someplace else; retaining water in a reservoir to save the fish, sac-
rificing fish downstream; controlled burning in order to save the forest, 
which in turn not only harms air quality but also bleeds pollution into adja-
cent aquatic ecosystems. Newly restored floodplains may inadvertently pro-
mote the further invasion of exotic species, thereby weakening the popula-
tion of threatened native species, thus invoking even more stringent limits 
on water-supply operations: “The deliberate manipulation or management 
of ecosystems, therefore, will almost certainly involve some untoward sur-
prises,” conclude Callicott, Crowder, and Mumford (1999, 28).

Reliability-driven water-system operators had long forcefully resisted 
trial-and-error learning. Now they could no longer avoid experimentation—
sometimes with dramatic consequences. Take the 1999 delta smelt crisis 
in California. A handful of delta smelt in a sample was enough to close 
a cross-channel gate, which in turn reduced water quality near pumping 
stations, thereby breaching urban water standards—triggering the worst 
urban water-quality crisis in Los Angeles in decades—and lowering wa-
ter exports to agriculture by half. Another crisis: releasing dam water for 
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salmon passage meant less electricity for the Bonneville Power Administra-
tion’s grid. Combined with hot weather, sagging power lines, and a broken 
backup generator, this led to wholly unexpected grid instability and rapid 
shutdown of the intertie with the California grid, causing massive black-
outs there.

Resilience

How successfully have water-system operators coped with such surprises 
and disturbances? When it comes to managing ecosystems, “success” is a 
notoriously thorny concept. The ecosystem is always complex and chang-
ing. Thus, any experiment will set in motion a series of events and impacts 
that entail unknown and possibly massive effects later on. Errors resulting 
from an experiment or intervention may be irreversible in a system that 
cannot be controlled and in which decision makers learn only years after-
ward that what took place was indeed a mistake.

While it may be too soon to draw final conclusions, it seems fair to say 
that water-system operators displayed remarkable resilience in response to 
the radically new conditions under which they were forced to operate. By 
and large, these organizations managed to meet their reliability require-
ments for water supply, water quality, flood control, and hydropower genera-
tion, as well as those for endangered-species protection and other ecological 
mandates. Each region launched massive multistakeholder multi-billion-
dollar planning efforts to reconcile competing reliability requirements, but 
most of the innovation and resilience were found in the operational pro-
cesses, not in planning. Setting and managing parameters for operational 
processes meant, specifically, attempts to reconcile conflicting operations: 
providing drinking water to the metropolis, selling hydropower on the spot 
market, protecting water quality from salt-water intrusion, and enabling 
passage of endangered fishes—all and more need to be done at the same 
time and without decreasing the reliability of water supply to any of the end 
users.

In and around control rooms, the high-reliability features identified in 
the 1990s high-reliability organization (HRO) research dominated: techni-
cal competence, high performance at peak levels, search for improvements, 
teamwork, flexible patterns of organization, high pressures for safety, mul-
tiple sources of information and cross-checks, and a veritable culture of re-
liability—all working through technologies and systems that build in so-
phisticated redundancies to buffer against potential failure and catastrophe 
(see, e.g., Rochlin 1993). But there was more.

Interagency management of control rooms. Planning and management of 
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large-scale power and water operations are increasingly interagency pro-
cesses. Control rooms are the heart of the water and power system, where 
an array of workstations and screens represents the system in real time and 
where mandated operations are scheduled and executed together. Each con-
trol room is managed by a “team” consisting not only of the service pro-
vider operating the control room, such as California’s Department of Water 
Resources and the Army Corps of Engineers, but also of representatives of 
state and federal fish and wildlife agencies and other environmental units.

The most intense agency interaction takes place over short-term deci-
sions. Short-term planning staff in the BPA work weekly or biweekly with 
other agencies through their technical management team. CALFED has a 
similar institution in its “Operations Management Team,” as has the SF-
WMD for the design of its regulation schedules. Unresolved issues around 
reconciling reliability mandates are typically pushed to a higher interagency 
coordination team as a dispute-resolution mechanism.

Yet even when interagency management teams reach agreement, line 
operators in control rooms may need help. A BPA biologist working as an 
“interpreter” between the management team and the control room said, 
“Real-time people would get a planning document they literally couldn’t 
read, so I help make the connections about where the fish are and what 
they need.”

Ecologists in control rooms. This biologist-interpreter supports the control 
room and is not part of the management overseeing it. His translation is 
twofold: he puts planning instructions into operational terms and helps re-
late ecological information to real-time decisions on water and power gener-
ation. We found a similar example in Florida, where the senior manager in 
the SFWMD operations office had hired an environmental scientist to work 
in the control room. In the manager’s words, the scientist would operate 
constructed wetlands for storm-water treatment and serve as a “translator” 
between the line operators and the districts’ planning staff, where ecolo-
gists are now located. Ultimately, the manager hoped to capitalize on “win-
dows where we can enhance both reliability of water supply and ecosystem 
functions.”

Ecologists and line operators frequently describe their respective sys-
tems as more than the sum of their parts, displaying nondeterministic 
behavior, with complexity that can never be fully captured, and therefore 
making management extremely challenging. Both groups are reluctant to 
intervene in these systems, because this potentially creates more problems 
than it solves. Since the reliability mandates of the water and power system 
have been extended to cover protected species and endangered ecosystems, 
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the congruence and need for cooperation between line operators and ecolo-
gists have been reinforced.

Gaming exercises toward comprehensive modeling. Ecosystem management 
initiatives for the Everglades, the Columbia River Basin, and the San Fran-
cisco Bay Delta have used a patchwork of hydrological and ecological models 
to explore the complex interactions within and between natural and techni-
cal systems. These models, while impressive, pose considerable problems, 
according to their users. In a phrase, the models are patchy, loosely con-
nected—if connected at all, and do not reflect the complexity of the systems 
they are meant to model.

Difficulties in developing models that directly connect high-reliability 
operations to the maintenance and/or rehabilitation of ecosystems have in-
creased pressure to find innovative ways to learn about the “whole system.” 
One particularly successful example is a “power-modeling” exercise under-
gone by teams assigned to generate and evaluate different alternatives for 
the Comprehensive Everglades Plan. As described by the senior Everglades 
planner, “The power modeling (initially called tweak week) built up trust, 
but wasn’t a giant love-in. . . . The [team] evaluated not just ecosystem resto-
ration scenarios, but they also had people evaluating flood and water supply 
performance of these scenarios. Sometimes you would have water supply 
[people] saying they were happy, but ecological people saying they weren’t. 
The process was one of constant reformulation, and they were always multi-
purpose, so in the end different concerns were integrated.”

This does not mean that competing reliability mandates are always rec-
onciled in such meetings: “The give and take was lively, sometimes heated, 
almost always highly professional, but it was unusual (although not without 
precedent) when the environment was given greater weight than water sup-
ply.” However, he added, “Admittedly, it is a lot better than before, when 
operational decisions were made in isolation, based strictly on engineering 
practices.”

Features of the Everglades power-modeling were also found in CALFED 
gaming exercises. Games typically took place over several days and involved 
agency officials and stakeholders, including those responsible for water 
supplies and listed species. Using hydrological and ecological models, they 
tested various scenarios to allocate water month by month over a timeline. 
The goal was to identify, capture, and allocate water by finding flexibility in 
the water-supply system to meet both baseline needs (e.g., legal mandates 
to meet species needs) and other water-supply needs above and beyond the 
baseline.

New accounting options. An Environmental Water Account (EWA), CAL-
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FED officials have argued, would provide flexibility that achieves ecosystem 
benefits more efficiently than a regulatory approach and at the same time 
improves water reliability. There are variants of the EWA, but the general 
idea is to give regulatory agencies (the U.S. Fish and Wildlife Service, the 
U.S. National Marine Fisheries Service, and the California Department of 
Fish and Game) operational control over an account filled with water or as-
sets that are fungible with water. The account would be used to respond to 
real-time ecological events. Instead of trying to capture all contingencies 
through standards, which wastes resources (“overshooting”) and hampers 
the flexibility of line operators, regulation would now be limited to provid-
ing a baseline level of ecosystem protection. With that baseline met, the 
EWA would be used to respond to natural variability more efficiently. For 
example, when real-time monitoring indicates that fish are unlikely to be 
affected, the “export/inflow ratio” (mandating a maximum ratio of water 
exported from the delta to the south, compared to water entering the delta 
from the north) could be “flexed” to provide water for the EWA and to im-
prove water-supply reliability. That water could then provide additional se-
curity in more sensitive times.

In effect, the EWA brings ecosystem processes and their reliability man-
dates into the control room as parameters that can be managed in the 
real-time optimization process, instead of being static constraints on op-
timization that undermine reliability. Fisheries agencies enter into direct 
comanagement over the water-supply system and into a new relationship 
with line operators. The water account would force fisheries agencies to 
make tradeoffs among competing ecological objectives—for example, resi-
dent fish in the dam versus fish downriver, a burden that line operators 
feel is now on their shoulders alone. By converting competing objectives 
of water supply, water quality, power generation, and ecosystem rehabilita-
tion into one currency—in this case water, in BPA’s case money—these ac-
counts would structure conflict and compel choice by articulating tradeoffs 
and forcing priorities. For instance, water or funds used at the beginning 
of the year would not be available later on for unexpected contingences. In 
this way, the EWA serves as an operating budget that tightly couples highly 
interrelated allocation decisions.

The Organizational Experience of Resilience

While the behavior of these respondents fit theoretical notions of resilience, 
they described their experience in rather different terms. Their responses 
didn’t carry the undertones of confidence, extraordinary capabilities, and 
success so typical of academic descriptions of resilience. They articulated 
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feeling uncomfortable, insecure, and frustrated about their performance—
and understandably so. The conditions that allowed them to feel confident 
about the reliability of their performance are no longer present. According 
to an ecologist familiar with the Everglades, “If you don’t know how to save 
[the species] or if what you are doing isn’t working, then you have to try 
new things like experiments. On the other hand, you are not allowed to 
fail under the current interpretation of the ESA. We can’t do anything un-
til we know it won’t cause harm. . . . This is butt-stupid.” Some respondents 
question outright whether ensuring reliability is still a valid expectation. 
One CALFED scientist said, “Biologists don’t believe in reliability,” to which 
a line operator responsible for ensuring the reliability of California’s State 
Water Project responded, “We can’t believe in anything else.” We are not 
sure which of the two responses sounds more desperate.

This is not to say that these respondents didn’t feel they were doing all 
they could under difficult circumstances. The circumstances, however, left 
it unclear what it means to “keep the system functioning.” A BPA engineer-
planner described the system as “overly constrained.” There is no solution 
that allows workers to meet the competing objectives. “So someone has to 
give, has to relax the constraints, but they won’t,” he concluded.

By focusing on the most stringent reliability requirements, respondents 
did manage to perform remarkably well—but not without a price. Part of 
that price is a constant, nearly obsessive focus on the short term. The short 
term becomes telescoped into what one interviewee called the “short-short 
term,” where, in the words of another interviewee, “species under threat 
are treated as emergency room casualties.” The long run is foreshortened 
as well. When the short-short term is daily or even hourly, it is not surpris-
ing that people think of the long term as a year or more out, as we found in 
BPA’s power scheduling and planning. Consequently, managing the com-
plex interrelations of water systems and ecosystems becomes all the more 
urgent at the same time as it becomes riskier to undertake.

So while these organizations have been able to meet the requirements of 
resilience as outlined in the literature—for example, “keeping errors small 
and . . . improvising workarounds that keep the system functioning”—they 
experience this resilience as fragile, exhausting, confusing, frustrating, 
and generally untenable. Not exactly a description of organizational ef-
fectiveness or success. They have “absorbed” the shock, but they have not 
“bounced back,” at least not to where they came from—an experience their 
colleagues in the California electricity sector, the crisis still fresh in their 
minds, would recognize.
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An Electricity System Operator

In 1996, California adopted a major restructuring of its system of electric-
ity generation, transmission, and distribution. The state moved from a set 
of large integrated utilities that owned and operated the generation facili-
ties, the transmission lines, and the distribution and billing systems, and 
set retail prices under a cost-based regulatory system, to a market-based 
system consisting of independent generators who sell their power on whole-
sale markets to distributors, who then sell it to retail customers. The key 
utilities were forced to sell off most of their generating capacity (except for 
nuclear and hydropower sources) and to place their transmission lines un-
der the control of a new organization, the California Independent System 
Operator (ISO), which assumed responsibility for managing a new state-
wide high-voltage electrical grid. This grid had been primarily formed by 
the merger of two separate grids formerly owned and managed by the two 
utilities Pacific Gas and Electric (PG&E) and Southern California Edison 
(SCE).

The restructuring legislation created a new set of institutions and dy-
namic relationships. Operators in the ISO control room are closely con-
nected to the outside through multiple communications and feedback sys-
tems. Everyone, all the time, uses the telephone; pagers are ubiquitous; 
internal computers inside the control rooms “talk to” external computers 
outside; the AGC (Automatic Generation Control) system connects the ISO 
generation dispatcher directly to privately held generators; the ADS (Auto-
matic Dispatch System) connects the dispatcher directly to the bidder of 
electricity; dynamic scheduling systems in the ISO connect to out-of-state 
generators; all kinds of telemetry measurements come back to the control 
room in real time; Web pages used by the ISO, PG&E, and private genera-
tors carry real-time prices and information; and on and on.

The key control room operator in the ISO is the generation (or “gen”) 
dispatcher, whose chief task is to ensure that generation and load are al-
ways balanced. “Load” is the demand for electricity, and “generation” is the 
electricity to meet that load, both of which must be balanced (i.e., made 
equal to each other) within mandated periods of time; otherwise, service 
delivery is interrupted as the grid physically fails or collapses. The need to 
balance load and generation, along with meeting other regulatory param-
eters, is the reliability requirement of ISO control room operators.

The new system worked fairly well for the first few years. Then dis-
turbances began to emerge, and the system entered a period that is now 
known as the California electricity crisis (Roe et al. 2003; Roe and Schul-
man 2008). The crisis was only partly about shortages in electricity gen-
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eration and the price gouging of private generators. On many fronts, the 
ISO was faced with volatility and unanticipated incidents. The scheduling 
of electricity transmission, for example, got pushed into real-time opera-
tions. Most of the scheduling is supposed to take place weeks, days, or at 
least hours in advance, so that there is time to coordinate the complicated 
schedules and cope with congestion in the network. Real-time imbalance 
markets were designed to take care of the last percentage or so of total load. 
Reality looked quite different, according to an ISO operator: “We had days 
where the load [was] forecasted to be 42,000MW, but our scheduled re-
sources in the morning were 32,000MW, leaving us 10,000MW short that 
day. How do we deal with this? Ninety-nine percent of the planning has to 
be done prior to real time. Real time is only to react to what you missed. 
Real time is not ‘I’m short 10,000MW in the day ahead and I’m not doing 
anything.’ Most of the time things did come together, but at a very high 
price.”

At one point, the markets stopped functioning altogether. “I was here, 
working as a new gen dispatcher, when I saw the market collapse. From 
one day to the other there were no more bids coming [into the real-time 
imbalance market],” said a member of the California Energy Resources 
Scheduling purchasing team. The financial crisis that hastened the fall of 
the markets took care of the rest. Mensah-Bonsu and Oren (2001, 2) char-
acterize the situation as follows: “The destruction of the utilities’ creditwor-
thiness and the resulting responses by suppliers shattered all vestiges of a 
normal market.” 

Resilience

In the midst of all this, as the institutional design for the provision of elec-
tricity was falling apart, the ISO somehow managed to keep the lights on. 
Notwithstanding the popular view of rolling blackouts sweeping across 
California during its electricity crisis, in aggregate terms—in both hours 
and megawatts (MW)—blackouts were minimal and comparable to previ-
ous years (Roe et al. 2003; de Bruijne 2006). The ISO operated closer to the 
edge of failure than ever before—where failure means uncontrolled black-
outs or, worse, grid collapse. In thirty-eight instances, ISO operated with 1.5 
percent or less of its operating reserves (table 9.1). The regulatory standard 
is to have at least 7 percent.

The ISO was able to balance load and generation in real time (i.e., within 
the current hour or for the hour ahead) by developing and maintaining a 
repertoire of responses and options in the face of unpredictable or uncon-
trollable system instability. The options that the ISO control room, as the 
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focal organization, deploys are network-based—for example, outage coordi-
nation is the responsibility of the ISO but involves the other partners in the 
network. In other words, ISO control management can be categorized in 
terms of the variety of network-based options available to the ISO (high or 
low) and the instability of the California electricity system (high or low), as 
in table 9.2.

“Instability” is the extent to which the focal control room in the ISO faces 
rapid, uncontrollable changes or unpredictable conditions that threaten the 
grid and service reliability of electricity supply—that is, conditions that jeop-
ardize the task of balancing load and generation. Some days are character-
ized by low instability, in the past fondly called “normal days.” A clear ex-
ample of high instability are the days for which a large part of the forecasted 
loads have not been scheduled through the day-ahead market, which means 
that for the ISO, actual flows are unpredictable, and congestion will have to 
be dealt with at the last minute.

“Option variety” is the amount of resources, including strategies, avail-
able to the ISO control room to respond to events in the system in order to 
keep power load and power generation balanced at any given point in time. 
It includes available operating reserves, other generation capacity, available 
transmission capacity, and the degree of congestion. High option variety 

Table 9.1  Comparison of California’s Stage 1, 2, and 3 Emergencies

	 Stage 1 	 Stage 2	 Stage 3
Year	 (< 7 percent OR)	  (< 5 percent OR)	 (< 1.5 percent OR)

1998ab	 7	 5	 0

1999ab	 4	 1	 0

2000ab	 55	 36	 1

2001ab	 70	 65	 38

2002b	 2	 1	 0

2003b	 1	 0	 0

2004b	 1	 0	 0

Notes: OR=operating reserves

a. Based on ISO 2001, 9.

b. Based on ISO Web site, Cumulative Totals of Restricted Maintenance Opera-
tions, Alert, Warning, Emergency and Power Watch Notices Issues from 1998 to 
Present, http://www.caiso.com/docs/09003a6080/08/8a/09003a6080088aa7 
.pdf, August 23, 2005.

Editor: Should footnote in Table 9.1 be a instead of b?
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means, for instance, that a range of resources is available to the ISO, allow-
ing it to operate well within the required regulatory conditions. Low option 
variety means the resources are below requirements and, ultimately, that 
very few resources are left and the ISO must operate close to, or even in 
violation of, some regulatory margins.

These demand different performance modes for achieving reliability (i.e., 
balancing load and generation) that we term “just-in-case,” “just-in-time,” 
“just-for-now,” and “just-this-way.” Each performance mode represents a dra-
matically different way of balancing load and generation (Roe et al. 2005; 
Roe and Schulman 2008).

For the purpose of our discussion, the just-for-now performance mode is 
the most interesting one. When option variety is low but instability is high, 
just-for-now performance is dominant. Options to maintain power loads 
and generation have become visibly fewer and increasingly insufficient to 
meet requirements in order to balance load and generation. This state can 
result from various factors. Unexpected outages can occur, and loads may 
increase to the physical limits of transmission capacity; furthermore, the 
use of some options can preclude or exhaust other options—for example, 
using stored hydro capacity now rather than later. Just-for-now performance 
is a state best summed up as one of maximum potential for “deviance am-
plification”: even a small deviation in the market, technology, or another 
factor in the system can ramify widely throughout the system.

From the standpoint of reliability, this state is untenable over time. Op-
erators are under no illusion that they are in control; they understand how 
vulnerable the grid is, how limited the options are, and how precarious the 
balance; they keep communication lines open to monitor the state of the 
network, and they are busily engaged in developing options and strategies 
to move out of this state. They do not panic, and indeed, they still retain the 

Table 9.2  Performance Conditions for California Independent System Operator 
(CAISO)

	 System Volatility

	 High	 Low

Network 	 High	 Just-in-time performance	 Just-in-case performance
option 
variety	 Low	 Just-for-now performance	 Just-this-way performance
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crucial option of reconfiguring the electricity system itself by declaring a 
“stage 3” power emergency—which means controlled blackouts.

“Just-for-now” performance is very fast-paced and best summed up as 
“firefighting.” When options become few and room for maneuverability 
is tight (e.g., when loads continue to rise while new power generation be-
comes much less assured and predictable), control operators become even 
more focused on the major threats to balancing load and generation. As op-
tions become depleted, support-staff members in the control room have less 
and less to add. There is less need for lateral, informal relations. Operators 
even walk away from their consoles and join others in looking up at the big 
board on the side wall. “I’m all tapped out,” said the generation dispatcher 
on the day when the ISO had just avoided issuing a stage 3 declaration. In 
this state, operators and support staff wait for new, vital information, be-
cause they are out of options for controlling the Area Control Error (ACE) 
themselves.

The Experience of Resilience

While ISO demonstrated remarkable resilience, control room operators had 
a distinctly less heroic perception of their harrowing experiences. Again, 
the shift manager in the ISO control room, quoted at the beginning of this 
chapter, described their performance as “By. The. Seat. Of. Our. Pants.” 
Another evening in the control room, the coordinator of the hour-ahead 
market desk faced a series of problems: reliability standards violations, 
computer failures, software disasters, path problems and violations, data 
problems, late submissions by security coordinators, not enough bids in the 
beep stack for increasing or decreasing, ignoring dispatch orders, shedding 
load . . . the list of problems kept expanding to the point that one observer 
typed into the interview transcript: “How the hell does this add up to reli-
ability?!”

From the perspective of these professionals, what we could describe as 
being resilient was uncomfortably similar to being lucky. From the control 
room operator’s perspective, good luck is the nonoccurrence of failure in 
the absence of exercising failure-avoidance options, while bad luck is the oc-
currence of failure in the presence of exercising failure-avoidance options. 
Restructuring increases not only the number of different ways to fail but 
also ambiguity over what options are really available for failure avoidance. 
Thus, the operator now faces a performance condition where good and bad 
luck are more important than ever before.

In one sense, luck—whether good or bad—is really just another way to 
experiment in the face of real-time pressures. What operators call luck, in 
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other words, is real-time improvisation. In another sense, luck is the other 
face of real-time confusion and incomprehension when messes like those 
faced by the operator go well when they could have gone bad. In recount-
ing one bad day that turned out well, a shift manager in ISO’s control room 
described how “just by sheer stroke of luck I had made a voltage change at 
that time and caught what happened.” Luck here is a way out for operators 
when they are at the edge of failure.

In other words, it isn’t incorrect to interpret what the respondents term 
“luck” as flexibility or improvisation—as the literature on resilience tends 
to do. But this interpretation again overemphasizes confidence, extraordi-
nary abilities, and the reassurance of a successful end result. What is be-
ing lost is that luck could as easily be described by the opposites of those 
values—which would probably get us closer to the experience of operators. 
This is not the kind of organization that treats luck as part of standard oper-
ating procedures. Another shift manager described the close calls and the 
effect of changing performance conditions on reliability as follows: “How 
do you get out of that mess? How do you solve the unpredictability? We 
don’t.”

The explanation for why this experience in many ways feels like failure 
lies outside the control room. A senior state government official phrased 
it like this: “So we deregulated and everybody was happy for three years, 
and then the missing pieces made the thing blow up. . . . What went wrong 
in the California deregulation is that different parts of the responsibilities 
were not located anywhere, such as the responsibility to maintain adequacy 
and safety.” He points to a conclusion that cannot be escaped in hind-
sight: restructuring left California with an underdesigned system. “All of 
this happened because the network left a bunch of things unassigned,” he 
pressed. California is not the only system to face this, argues one of the 
interviewees familiar with out-of-state utility deregulation: “There is a lot 
that needs to be smoothed out. Now it’s the Wild Wild West. We have got a 
totally new regime, and we don’t know where the holes are yet.”

One thing is clear: the holes were plugged—temporarily and with luck—
and the lights stayed on at enormous cost, both financial and otherwise. A 
senior ISO engineer phrased his alarm at the far-reaching consequences of 
the financial destabilization this way: “We, the ISO, the whole system, are 
on the brink. . . . We’ve [already] hit the iceberg; we’re taking on water fast. 
And we’re not getting the lifeboats in the water on time.” At some point, 
when conditions have made success unattainable, resilience means focus-
ing on the proper way to fail. In fact, for a major Dutch mobile telecom 
operator, being resilient meant learning to accept failure.
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A Mobile Telecommunication Operator

Since the liberalization of the mobile telecommunications market in the 
1990s, the Dutch mobile market has evolved into one of the most competi-
tive in Europe. In this market, KPN Mobile is the largest mobile telephony 
provider. The introduction of the GSM mobile telephony standard and com-
petition transformed the mobile telephony industry dramatically. From 
1995 to 2002, the customer base of mobile operator KPN Mobile increased 
almost sevenfold (Verbist 2002a, 43). Cutthroat competition forced rapid 
technological innovation. Operators had to introduce new services rapidly 
to capture customers. The number of services provided by the GSM net-
work increased from five in the early 1990s to more than thirty in 2003.

Many of these, so-called value-added services, required the installation 
of new technological platforms and architectures on top of the existing plat-
forms. This process began by adding functionalities to existing services, 
such as text messaging (SMS)—an unexpected and massive success. Bil-
lions of messages per year became the major source of revenue for most 
European operators. With the emergence of GPRS-based data services and 
mobile Internet, it was no longer a matter of adding functionality to the 
existing network. Rather, new architectures were introduced, and the mo-
bile telecommunications system became more and more a “network of net-
works.” At the same time, third-party service providers gained access to the 
network, creating new types of interdependencies in managing the system. 
While the complexity of the network was increasing, major cost-cutting ef-
forts outsourced key parts of the system, as well as reduced the means to 
ensure the reliability of its services.

The sum of these developments pushed a system that used to be run as a 
stable utility service—making as few systems changes as possible to ensure 
reliability—to cope with a situation whose mode was “change first, ask ques-
tions later.” Much of the innovation was driven by the introduction of infor-
mation technology (IT), which, compared to telecommunications technology, 
is much less reliability oriented and has a reputation for a trial-and-error ap-
proach to service development. Almost 50 percent of the major disturbances 
reported in 2002 were caused by IT-related incidents (Verbist 2002a, 2002b).

A transmission manager explained how network growth has had a 
dual effect. On the one hand, it has created a more stable system because 
of more redundancy and intelligence built into the components. “Systems 
don’t go down that easy anymore,” he said. However, he added, “We are 
experiencing more nontransparent problems” in the transmission network 
as the interactions between the different elements of the mobile network 
become less predictable and harder to understand.
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As a result of this reduced transparency, more incidents were classified 
as “cause unknown”—accounting for over 15 percent of all critical distur-
bances in 2002 (Verbist 2002a, 52). The time needed for resolving critical 
failures also steadily rose since 1998, as failure became less predictable—
that is, as the standard deviation of the time it took to solve a problem in-
creased. The company’s own maintenance activities were the second-largest 
cause of service disruptions, right after equipment failure. The fact that 
planned maintenance, even after extensive assessment and approval proce-
dures, managed to cause disruptions qualifies as a prime example of sur-
prise arising out of complexity.

The system became increasingly complex at the same time new services 
were brought online at breakneck speed. This combination caused the con-
nection between network and services to become volatile. During earlier 
phases, when GSM voice telephony was the main and almost only service, 
failures in network elements had fairly predictable effects on services. This 
was now no longer the case. While network elements could be monitored 
fairly closely, it was no longer clear how specific disturbances would affect 
the mishmash of services. One control room operator said, “We see every-
thing in the network, but our services are like a black hole.” It didn’t help 
that new services were brought online before protocols had been developed 
to manage them reliably. Sometimes the operators didn’t even get moni-
toring tools for the new services that they were now supposed to maintain 
reliably.

After reading our account of what respondents had told researchers, one 
employee at KPN asked, half jokingly, “How on earth was it possible that 
we were able to make phone calls?”

Resilience

Assessing the effects of these challenges on reliability has proven anything 
but straightforward. Information about issues of network quality and re-
liability is considered market sensitive, and mobile operators were highly 
reluctant to allow researchers to analyze their reliability, let alone publish 
reliability data. Consequently, there is no public long-term record of the re-
liability performance in the Dutch mobile telephony industry in general or 
KPN in particular. Nevertheless, there are some indicators that allow us to 
assess the resilience KPN has demonstrated while coping with the increas-
ingly surprising disturbances in its system.

One indication that KPN was indeed resilient can be found in the num-
ber of “calamities”—that is, large-scale failures that affected services to large 
numbers of KPN customers—over the years (Verbist 2002a, table 4.2, p. 59):
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Year	 Number of Calamities
1996	 	 59
1997	 	 54
1998	 	 65
1999	 	 91
2000	 	 90
2001	 	 71

Key indicators such as the Call Set-up Success Rate (CSSR) and the Call 
Completion Rate (CCR), which in the telecommunications industry are 
considered important proxies for the reliability of service provision, dis-
played a continuously rising trend during this period. CCR started in 1997 
around 96 percent, rapidly climbing in weeks 13–19 in 1997 and subse-
quently steadily climbing toward 99 percent in January 2000 and holding. 
Similarly, CSSR steadily climbed from 90 to 98 percent.

The steadily improving key performance indicators testify to the extent 
to which KPN Mobile was able to cope with the turbulent environment in 
which it found itself from the late 1990s onward. We found many similari-
ties between the efforts of mobile telephony operators to cope with unex-
pected events and those of water and electricity system operators.

Their control center was originally set up to act as a clearinghouse for in-
formation on failures among different organizational units, external suppli-
ers, and customers. Its role was to monitor the process of handling failures 
and incidents, not to diagnose or intervene in any way. Those tasks were 
closely guarded by the specialist units that were in charge of specific parts 
of the network. Over time, as incidents became more complex and surpris-
ing, this compartmentalized approach lost its effectiveness. A transmission 
manager at KPN Mobile explained: “You need to monitor these things in a 
different way. Once you see a failure now, you may have a seriously threat-
ened system, instead of a localized failure of a single small line.” After a 
period of turf battles, the control center acquired more responsibilities and 
the authority to intervene when needed. It grew in staff and budget and re-
negotiated its links to other units.

During the process of a growing control center, management tried to 
professionalize its operators by hiring new people with higher levels of edu-
cation. This turned out to be counterproductive. The new operators had less 
experience and tended to rely heavily on their formal training. The kinds 
of incidents where their diagnostic capabilities were most needed were ex-
actly those that defied their training. They received incident information 
that “couldn’t be correct,” according to the formal specifications of the sys-
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tem, although it was. They had little tolerance for the ambiguity of informa-
tion around unanticipated disturbances. After a while, KPN went back to 
its practice of recruiting people who had operational experience in different 
parts of the system, even though they may not have had the formal qualifi-
cations. Their experience had given them more respect for the complexity 
of the system and the kind of surprises that it generated, as well as a more 
varied set of past events to draw from when diagnosing a disturbance.

In sum, we witnessed a shift from planning to real-time operations, 
from design to improvisation, from analysis to experience, and from risk 
avoidance to reliability seeking.

The Organizational Experience of Resilience

When KPN operations managers learned of these research findings, one 
of them asked, “Are you trying to say that our failure to build according 
to plan, to design a system that is stable, and to operate according to pro-
cedure is actually a good thing?” For him the message was clear: the or-
ganization had gotten off course, and if it was to become reliable again, it 
needed to get back on course in a hurry. And he was not alone. Many re-
spondents articulated a feeling of discomfort with the ways in which they 
were trying to maintain reliability. Control room operators frequently com-
plained that they were forced to conduct operations under conditions that 
were previously considered unsafe, unprofessional, or unreliable.

One control room operator summarized the feelings of most about the 
influx of new services: “The network itself generates fewer interruptions 
than two to three years ago. However, because of all the new services that 
have been introduced, we have problems controlling the system.” Few of 
these services were rigorously tested, and if they were, it was in an envi-
ronment that no longer realistically simulated the actual system. A senior 
network manager remarked: “We used to be able to test everything at least 
once. Now, that is no longer possible. Testers now say: ‘Let’s try this.’ . . . The 
mobile network still assumes that you are reliable, but you are not in reality. 
That is impossible.”

Testing was replaced by trial and error in real-time operations. Operators 
even brought in their own mobile phones to help them figure out whether 
a service was malfunctioning. One KPN employee explained that this was 
the very situation he had learned to dread: “One of our nightmares is that 
something is already live on the network, up and running and generating 
traffic while we still have to learn how these things actually work. And that 
happens increasingly often.” Another manager said: “We have to [introduce 
these services without proper testing], although I am personally against 
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these practices. . . . Whatever we implement in our mobile network has to be 
functioning.” When confronted with the apparent successful operation of 
the mobile network despite these shortcomings in testing, the manager re-
sponded, “Yes it is manageable, but only barely.”

Even maintenance became a major source of incidents—the second larg-
est, to be precise. One respondent confided: “The pressure to constantly im-
prove the services we provide is the greatest threat to the reliability of the 
network. You are the victim of your own success. . . . A lot of interruptions 
are simply the cause of your own work on the network. If you stay away 
there is no problem whatsoever. . . . This time we add a new service. Another 
time, we introduce a new software version. . . . You just know that you can 
expect failures.” Referring to one paradoxical result of the industry’s finan-
cial woes, one respondent added, “Because of the reduction in investments, 
we have less money to change things, and you see a drop in the number of 
interruptions and calamities.”

A crucial part of KPN Mobile’s resilience consisted of operators and 
managers learning to live outside their comfort zone and accepting certain 
types of failure. Referring to a particular network element that caused fail-
ures, an operator explained: “We still do not know exactly what the cause 
of these failures was. So now, we just do ‘click-click’ [and reboot the sys-
tem].” Many of them improvised the means with which to maintain reli-
ability—which created its own share of problems. A change manager in the 
network operating center said: “These developments make you very depen-
dent on people. I wouldn’t choose this dependence. It’s seems like we are 
going back into the pioneering phase again. I’m not happy with that. But 
as these chances come up, I take them, even though I feel uncomfortable 
using these tricks.”

Confronting Resilience in Theory and in Practice

Following current thinking on organizational resilience, we would have to 
conclude that these three case studies present remarkable success stories. 
The organizations we describe encountered disturbances that were not only 
surprising but often outside the realm of what their personnel had believed 
to be possible. The most dramatic example is perhaps the California ISO. 
Its managers may have thought about coping with market failures, but no 
one had ever considered that this could include the overnight disappear-
ance of the markets altogether or the sudden loss of creditworthiness of the 
utilities and the ISO itself. To maintain a functioning system under such 
conditions truly marks resilience.
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Resilience is generally understood to be a desirable characteristic of an 
organization, but that is not how the operators in our case studies experi-
enced it. They looked back on these episodes as harrowing near misses and 
saw their escape as the result of luck rather than competence—all in order 
to serve impossible goals imposed upon their organization by an unforgiv-
ing environment. There appears to be a real price attached to being a resil-
ient organization.

In addition, our findings highlight a drawback of resilience that so far 
has hardly been recognized: reliance on real-time operations has caused 
these organizations to become preoccupied with what one of our respon-
dents called “the short-short term.” Resources, time, and attention were 
sucked away from planning and preparing for the longer term. These orga-
nizations had trouble looking ahead one year, let alone thinking about fu-
ture threats and priorities. Paradoxically, this also undermines their future 
resilience, as resources that are consumed now will not be available in the 
future.

Why does resilience sound so much more reassuring in theory than it 
looks in practice? We suspect that part of this stems from hindsight. When 
researchers study resilience, they know the outcome. All empirical cases in 
the literature that we are aware of connect resilience to success stories—
and, conversely, tie failures to a breakdown of resilience (e.g., Weick 1993). 
Researchers then focus on explaining that success—which, understand-
ably, drives out signals that point to failure.

The situation is the mirror image of that of accident researchers who 
always find someone who warned well in advance that the accident would 
happen. Of course, that person is also there issuing dire warnings when 
the predicted event does not happen—which statistically one would expect 
to be more often the case. Likewise, the impressive display of resilience we 
observed in DWR, ISO, KPN, and others could be negated the next day, 
should any be hit by a major disaster. Does that mean that these organiza-
tions weren’t really resilient? This seems to be a problem of measurement: 
we don’t measure resilience independent of outcome. In other words, our 
understanding of resilience is the product of hindsight bias.

The hindsight bias is reinforced by what one could call a bias of inci-
dentalism. The empirical base underlying research on resilience is domi-
nated by cases focusing on incidents. The concept of resilience has been 
developed from case studies that deal with one-off, short-lived disturbances 
with a clear beginning and end—often in the field of crisis management or 
incident analysis. The organization was deemed resilient and successful if 
it had “bounced back” to the original situation. Because we know the out-
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come, there is never any need to study resilience separately from it. Indeed, 
because of the short time frames involved, often there isn’t even a possibil-
ity of studying the events without knowing the outcome beforehand.

Resilience felt a lot less reassuring for the organizations we studied than 
the literature suggests. These organizations weren’t dealing with a one-off 
incident, and they did not “bounce back.” We saw a system that kept func-
tioning but that didn’t return to its original position. The organizations we 
studied operated in messy institutional environments that remained turbu-
lent. This turbulence may have decreased in comparison to some climac-
tic moment, but it still fluctuates around an average that is substantially 
higher than before. For the organization, that implies anxiety over whether 
it can continue to cope—even over whether coping is a reasonable expecta-
tion.

All this has consequences for the study of organizational resilience. 
First, we should begin to define resilience both in terms of outcome (bounc-
ing back, emerging stronger) and process (grasping crisis dynamics, learn-
ing, creating a culture of awareness). Second, we should study whether and 
how process characteristics are related to outcomes. In our cases, the out-
come (resilience) could not be related to expected process characteristics—
we may well wonder whether the reverse is true as well. If assumed process 
characteristics have little or nothing to do with the desired outcome, this 
will have serious consequences for the prescriptions of resilience that have 
become so popular.

It would refocus our attention on the plight of operators. In pursuit of 
that elusive goal of resilience, they engage in activities that come closer 
to definitions of organizational deviance than the heroic conceptions that 
dominate the literature on resilient organizations. As the chapters in this 
book make clear, resilience will become increasingly important in the face 
of new threats. The operators—the reliability experts who must “deliver” 
resilience—need better guidance if they are to meet our expectations.
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10  Planning for Catastrophe
	H ow France Is Preparing for the Avian Flu 	
	 and What It Means for Resilience

	 Claude Gilbert

We are witnessing the emergence of new threats with fairly specific char-
acteristics. The scale on which they unfold is wide and increasingly global. 
Their effects can be ascribed to specific agents or events as much as to vul-
nerabilities peculiar to today’s societies. Health threats top the list of these 
future threats. Epidemics and pandemics are once again provoking con-
cern, especially the possibility of an avian flu–related pandemic on a global 
scale. This is not simply a matter of a revival of old threat agents; it is the 
emergence of a new type of threat whose characteristics demand new forms 
of crisis management.

Most countries have taken and still take this threat very seriously, de-
spite its highly hypothetical nature. This is especially the case in France. 
The alerts of the World Health Organization (WHO) prompted the French 
government to devise a response plan that has since been updated annu-
ally (Plan “Pandémie Grippale” 2004, 2005, 2006, 2007). Concrete actions 
were swiftly initiated in addition to the creation of a regularly updated plan, 
including the appointment of an interministerial delegate specifically in 
charge of combating a flu pandemic (August 2005). Working groups were 
set up in various ministries; an interministerial dialogue was initiated, first 
limited to the ministries that seemed to be most immediately concerned 	
(agriculture, health, interior) and then slowly expanded. Substantial funds 
were earmarked to support these actions. In parallel, programs were 
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launched in the public research sector to promote the development of spe-
cific studies in this field (essentially in the life sciences).

Yet despite this seemingly full-scale mobilization, an important question 
needs to be considered, concerning France and probably other countries 
as well: to what extent have the authorities and experts who confront the 
threat of a pandemic really taken note of the characteristics of this type of 
situation? In this chapter, I address this question and argue that the idea 
of resilience (i.e., the capacity for collective action in the face of unexpected 
extreme events that shatter infrastructure and disrupt normal operating 
conditions) needs to be given more attention.

A Threat That Poses Unusual Problems

The link between crisis and uncertainty (as a defining characteristic) is 
well established (Quarantelli and Dynes 1977; Rosenthal, Charles, and 
t’Hart 1989). In the case of a pandemic, there likely will be an especially 
high level of diverse uncertainties. Likewise, the possibility of a really long 
period of crisis on a global scale raises questions with regard to the condi-
tions required to sustain collective life. The pressing question is how collec-
tive life, in its most ordinary dimensions, can be sustained in the long term 
in the face of seriously deteriorated conditions.

Facing Deep Uncertainties

The work of scientific experts in virology and epidemiology, both in France 
and abroad, indicates that a flu epidemic should be considered inevitable. 
This conclusion is based on statistics and the history of diseases. The muta-
tion or hybridization of the H5N1 virus seems to be a possible if not prob-
able future cause of such a pandemic. The risk of a pandemic also seems 
to be closely linked to globalization and the internationalization of human 
activities. The massive growth of all kinds of trade is considered to be the 
main factor in rapid, large-scale dissemination of the disease. The risk is 
therefore associated as much with the actual nature of a future virus as 
with the prevailing system of international trade and the circulation of hu-
mans, animals, and goods, along with the resulting vulnerabilities. These 
are elements of relative “certainty” that mask many uncertainties.

No one can foresee the severity and precise characteristics of the dis-
ease: different modes of propagation (other than by air), incubation time, 
symptoms and specific ailments, and possibilities of immunization may all 
differ. Any hypotheses are fragile at best, which seems to limit efforts at an-
ticipation prior to the occurrence of hybridization or mutation of the virus. 
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Moreover, an H5N1-related pandemic is in itself still hypothetical in so far 
as a flu pandemic could stem from another virus strain. Likewise, there is 
no certainty that the pandemic would develop from an epizooty (i.e., a dis-
ease that simultaneously affects a large number of animals of the same or 
different species).

The pandemic could last several weeks, several months, or even a year, 
with periods of greater or lesser virulence. The main reference in this re-
spect—the Spanish flu of 1918–20—suggests the possibility of a crisis last-
ing for months, with a progression of (two or three) successive waves of 
lesser virulence than the first wave. But these data do not seem sufficient 
to characterize a future pandemic, which in both the WHO and the French 
plans is presented as being of undetermined duration, virtually impossible 
to quantify, and corresponding to a single phase. The pandemic is widely 
conceptualized in linear fashion, starting in one go and ending suddenly. 
Since 2006, the French plan has begun to differentiate among the condi-
tions for ending a pandemic and to discuss the differences between the 
phases of escalation and termination.

In many respects, a pandemic is characterized by high levels of uncer-
tainty. These primarily concern the actual course of the pandemic since its 
propagation could vary widely in terms of both time and space—depending 
on modes of transmission; the characteristics of the disease; the measures 
implemented; the level of urbanization; and certain parts of the territory 
being affected and others not, with different evolutions or time lags. Unlike 
most so-called civil security crises ensuing from technological accidents, 
transport accidents, or natural disasters, pandemic crises are not as a rule 
bound in time and space. The evolving character of crisis, already identified 
as a major characteristic of the modern crisis (Comfort, Sungu, Johnson, 
and Dunn 2001; Boin et al. 2003), will be particularly strong in case of a 
pandemic. Moreover, the diversity of pandemic situations seems to corre-
spond to diverse states of deterioration, once again with highly variable evo-
lutions. Depending on the time and place, the flow of activities and the cir-
culation of goods and people will be disturbed to a greater or lesser degree.

The Necessities of “Ordinary Life” as a Key Priority

Health matters and public order are generally perceived as the main prob-
lems of a pandemic. But the management of a pandemic demands rapid 
prioritization of problems that during other types of crisis can be treated as 
secondary. In addition to health and public order, it is necessary to identify 
“maintenance of collective life” as a key challenge of pandemic manage-
ment.
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The need to take into account the constraints of daily life, of ordinary 
functioning on the scale of the individual and of the society as a whole, 
is present from the outbreak of a pandemic but intensifies as it develops. 
This includes the need for families and all basic social groups to carry on 
meeting the requirements of daily life in one way or another throughout 
the pandemic (various forms of care, food, evacuation of household refuse, 
recreation, etc.); the need for “frontline” emergency services (in the fields of 
health and security and in private practice) to carry on fulfilling the various 
missions that “normally” fall within their ambit; the need for public- and 
private-sector hospitals to continue treating various categories of patients 
(especially with the specific problems posed by the emergency treatment of 
certain diseases such as heart disease and, even more, so chronic diseases 
such as cancer, requiring long-term treatment). More generally, the ques-
tion would rapidly arise of opening up schools, universities, churches, cin-
emas, and sports clubs, if only partially. Likewise, massive disturbances or 
lasting interruptions of collective life would quickly raise questions of how 
people’s incomes could be guaranteed (for employees in the private and 
public sectors or for individuals receiving welfare benefits if the relevant 
services no longer functioned) and how money would continue to circulate 
and the means of payment to function.

The maintenance of social life could prove to be particularly problem-
atic in times of pandemic. This would be due above all to the immediate 
health effects of the pandemic. The functioning of all organizations would 
be strongly affected by absenteeism, which could amount to 30, 40, or even 
50 percent of personnel. More generally, functioning would be affected by 
the limitation of trade, both nationally and internationally. This would re-
veal the extent of modern societies’ vulnerabilities, resulting from national 
economies’ heavy reliance on other economies, especially when it comes 
to staple products, electronic components, raw materials, and so on. These 
strongly interconnected and interdependent networks can lead to a “house 
of cards” effect between different commercial sectors, especially in respect 
to the production and distribution of consumer goods, food, and drugs, 
making it particularly difficult to anticipate the consequences of “infra-
structural failure” (Boin and McConnell 2007).

These weaknesses would be rapidly compounded by other types of vul-
nerability, especially social ones: vulnerabilities due to a large proportion 
of the population in Western countries being accustomed to comfort after 
decades of prosperity (with immediate access to a large number of services 
and goods; food consumption closely linked to mass distribution; the mas-
sive use of technologies reliant on electronics, electricity, hydrocarbons, 
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etc.). Further, vulnerabilities relating to marginalization and precarious 
socioeconomic situations now characterize a significant part of the popula-
tion, with living conditions that are sometimes critical (e.g., large families 
living in cramped dwellings, old people living in isolation, squatters, home-
less people, migrants without official documents). A lengthy crisis would 
accentuate this situation and widen the gap between this part of the popu-
lation and those who are privileged or simply less underprivileged. It would 
compound certain problems relating to daily subsistence (as witnessed re-
cently in certain crises such as the one following Hurricane Katrina).

Whereas reflection on crisis management tends to diverge from the 
foundations of usual socioeconomic functioning, in the case of a crisis situ-
ation associated with a pandemic it leads us, on the contrary, to take stock 
of that which is “ordinary” in today’s contemporary societies. This is essen-
tial if we are to understand the strengths and weaknesses of our societies 
in a lasting crisis.

A New Problem Treated on the Basis of Past Experience

The threat of a pandemic is characterized by a set of emergent problems 
that should prompt the authorities to substantially alter their conceptions of 
crisis management. This would relate as much to the nature of the threat 
in public health terms as to the structural vulnerabilities peculiar to mod-
ern societies. In spite of substantial changes made since 2004 (when the 
first French pandemic plan appeared), certain features have been constant 
in the French approach to the threat of a flu pandemic. By examining the 
various versions of the pandemic plan, the underlying policies, and, more 
generally, the points of view of different authorities and experts, the main 
characteristics of the French approach can be identified: recognition of a 
large-scale threat, monitoring and control of this threat from the health 
point of view, and management of a pandemic through a framework that is 
still to a large degree keyed to a state of emergency.

An Anticipated Threat, an Identified Enemy

Rarely has a sanitary threat (with the degree of uncertainty characterizing 
any threat) been anticipated to such an extent. The Institut de Veille Sani-
taire (French Sanitary Watch Institute) has estimated the risk of mortality 
associated with such a pandemic at 91,000 to 212,000 deaths in France if 
no specific measures are taken, with a possibility of halving the death rate 
if the measures provided for in the “flu pandemic” plan (Plan “Pandémie 
Grippale”) are applied. The expected number of potential patients is cal-
culated at 9 to 21 million, for a total population of 59.6 million inhabitants 

@seismicisolation@seismicisolation

https://t.me/seismicisolation


Planning for Catastrophe    185

(i.e., a rate of incidence of 15 to 35 percent). It is probable that the disease 
may affect not only the elderly or people with weak immune systems, but 
the entire population (with perhaps an even higher risk of incidence and 
gravity among children, adolescents, and young adults).

The anticipated threat is also treated proactively, yet with a sharper fo-
cus on a clearly identified enemy (the H5N1) than on the actual threat of a 
pandemic. The evolution of the threat has been clearly envisaged, from the 
arrival of the H5N1 in France to the unfolding of the pandemic, through 
all intermediate stages. The “flu pandemic” plan is organized in relation to 
this possible evolution by distinguishing phases: epizooty without human 
cases, isolated human cases without interhuman transmission, groups of 
limited and localized human cases, large areas of uncontrolled grouped 
cases, and so on. Each preidentified phase thus corresponds to a precise 
characterization of the situation and to a set of measures and a carefully 
planned mobilization of resources.

The first objective is to organize close surveillance of the H5N1. Its pen-
etration, propagation, and possible mutation or hybridization are the focus 
of extensive and intensive surveillance. This function has been reinforced 
considerably in France subsequent to various health-related crises. Mea-
sures have been taken in respect to animal health, notably bovine spon-
giform encephalopathy (BSE) and, more generally, various epidemics and 
contamination of food: foot-and-mouth disease, salmonellosis, listeriosis, 
and so on. This positioning is entirely consistent with that of the WHO, 
which, after the 2003 SARS episodes, is positioning itself increasingly as a 
body for the international management of alerts.

The second objective of the plan, closely related to the surveillance func-
tion, is to prepare a set of actions designed to limit the penetration and 
spread of the H5N1. These actions consist primarily of police measures: 
quarantine, limitation of trade, confinement of poultry farms, and so on. 
Here again, past police actions concerning animal health serve as a refer-
ence, backed up by drastic preventive measures (mainly the mass slaughter 
of poultry), as well as economic measures (compensation and subsidies). 
The focus on the “animal health” dimension in the prepandemic period 
helps to illuminate an area of intervention where, in several respects, public 
authorities can take advantage of a fairly high level of control.

In a sense, the “human health” dimension is monitored less, even if sur-
veillance systems, particularly in isolation in the hospital sector, are pro-
vided. Whereas the prepandemic period is divided into several phases, the 
pandemic period itself corresponds to a single phase. These choices corre-
spond to those the WHO makes at the international level.1
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These choices also reflect difficulties in addressing problems related to 
a flu pandemic risk (and, more generally, a pandemic of any emergent dis-
ease), due to the inherent level of uncertainty. The focus is therefore rather 
on prevention of a pandemic and on that which seems immediately man-
ageable and can be forecast in an area relating mainly to animal rather than 
human health, with a public security component. Without taking this point 
any further, we simply wish to point out here that, by contrast, there has 
been no real international policy of risk reduction at the source, especially 
in Asia, and no real commitment of financial resources to combat the ex-
pansion of the virus on poultry farms. Such a policy would certainly have 
been more effective and less costly.

Preparation for Crisis Management

In regard to the pandemic phase, the authorities are already working at or-
ganizing defenses by preparing the mobilization of resources and actors and 
by planning a set of measures based on classical crisis management con-
cepts. The organization of “defenses” covers both the prepandemic and the 
pandemic periods. It involves above all the search for a set of means that ei-
ther act as protections against disease or help to reduce its impact: antivirals, 
masks, respirators, vaccines, and so on. Mass purchases, the launching of 
production, regulation of storage problems for masks, and antivirals were all 
at the heart of the authorities’ preoccupations and actions in 2005. Reflec-
tion has also been initiated on the distribution of means of defense (mainly 
masks and antivirals) and on a way of defining and justifying priorities (e.g., 
giving priority to certain types of staff in charge of health, security, supplies, 
energy production, etc.). All this reflection and all these actions are devel-
oped independent of questions regarding the effectiveness of antivirals, the 
material conditions of the use of masks, the staff required for using respira-
tors, the time needed to produce vaccines in view of strong production con-
straints, and so on. In general, the priority given to these types of action and 
the different kinds of problems that they generate (budgets to define, suppli-
ers to identify, raw materials to find, etc.) leaves little room for doubt or criti-
cal questioning.

These actions, relating to a “logic of means,” allow for communication 
designed to reassure and to demonstrate that public authorities are taking 
preventive action. An early study of twenty-five European countries, pub-
lished in the April 2006 issue of the Lancet, rated France as one of the best 
prepared, on the basis of precisely this type of criterion (Shortridge 2006). 
It would be interesting to establish whether the French authorities were 
more willing than others to engage in this type of action due to previous 
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crises that led to lawsuits, the resignations of cabinet ministers and high-
ranking officials, and so on (contaminated blood, a deadly heat wave).

In the mobilization of various actors, the accent is on health workers 
and, more particularly, on anyone directly or indirectly related to the hos-
pital system. Interesting issues, then, arise concerning the organization of 
such mobilization, especially to cope with the mass influx of patients, and 
the part that can and should be played by private medical practice (which 
ordinarily relies on the public sector to deal with emergencies). The empha-
sis is also on the mobilization of staff in charge of public security, who have 
to apply the first emergency measures and manage the anticipated social 
disorder, especially relating to access to means of protection (mainly anti-
virals) and medical care (especially via hospitals). Tricky questions remain 
with regard to the management of large numbers of corpses, absenteeism 
(of 30, 40, or 50 percent?) due to contamination of front-line workers or of 
their family members or the breakdown of public transport, and destabili-
zation caused by the deaths of workers or deaths within their families.

The search for means of defense and the mobilization of actors in the ar-
eas of health and public security are explained in relation to the main kinds 
of action envisaged as necessary in case of a proven risk of pandemic: the 
sudden suspension of most collective life in order to limit contact among peo-
ple as far as possible. General consensus on this type of action exists among 
the authorities. It is widely accepted that the government should rapidly take 
strong measures. For technical and symbolic reasons, these measures have 
to be few and simple: closing schools and places of public gathering; confin-
ing populations or sections of the population to their homes; limiting pub-
lic transport but allowing the people in charge of emergency care to carry 
on working. Here again, important questions tend to be overlooked. For in-
stance, for how long can such measures, which establish a sort of “state of 
emergency,” be applied? How can the disorganization of collective life trig-
gered by these measures be dealt with? How can special dispensations, con-
cerning so-called priority staff and activities, be defined and managed?

The management of the first moments of the crisis via the implementa-
tion of drastic measures serves as a frame of reference for the management 
of the entire pandemic, once it has settled in. Measures for treating patients 
(five hundred thousand plus one million hospitalized, according to the 
most recent version of the plan) are always envisaged in the framework of a 
“state of emergency.” It seems that health problems are expected to overlap 
rapidly with problems of public order (related to massive admissions to hos-
pitals, challenges to the priorities established for the distribution of medica-
tion, problems of food supplies, etc.). Even though the plan mentions little 
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on this subject, the assumption of extensive social and political disorgani-
zation, social and traffic disruptions, and violence is regularly made.

The organization of the continuity of the state completes the apparatus 
envisaged to cope with an exceptional crisis. This continuity seems to be 
guaranteed by maintenance of the functioning of state administrations (es-
pecially the central ones); public services; and, more broadly, all the enti-
ties on which the welfare state is based (primarily by maintaining essen-
tial chains of command within the state and between the state and the rest 
of society). It would be up to the state to supervise and activate all actions 
during a pandemic, whether they concern health, the provision of essential 
goods and services, or the maintenance of public order (an aspect always 
considered essential). This reinforces the somewhat authoritarian nature of 
pandemic management by the state.

This way of conceiving the management of a pandemic in France is deter-
mined above all by lessons from past experience. Anticipation, surveillance, 
and immediate action appear to be the main features of the adopted policy. 
All the measures provided rely essentially on the public authorities. Finally, 
management of the pandemic also seems to depend on what the public au-
thorities can effectively do. The pandemic is approached from three angles—
animal health, human health, and public security—that serve as “reference 
frameworks” for public action strongly marked by “policing,” whether it con-
cerns health or public order. Each of these reference frameworks (Goffman 
1974) corresponds to actors and organizations that for the most part belong to 
public agencies (hospitals, emergency medical aid services, fire brigades, po-
lice forces, etc.) accustomed to the types of intervention envisaged, to possible 
requisitioning, and to functioning in emergency mode.

Other modalities of organization enabling collective life to be maintained 
—primarily on the initiative of local authorities, firms, and NGOs—receive 
less attention (especially in the first versions of the “flu pandemic” plan). 
Initially, they were simply taken for granted, since the authorities mobilized 
the plan. Only in the 2006 and 2007 versions of the plan have measures for 
supporting the maintenance of collective social and economic functioning by 
local authorities, firms, NGOs, and individuals received real attention or at 
least official mention. Yet these actors are some of the key players that have 
to be taken into account—via modalities still to be defined—if the country is 
really to prepare itself to face an unusual crisis such as a pandemic.
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Resilience as a New Approach to Crisis Management

The choices made in the French plan (especially in its first versions) still re-
flect a classical approach to crisis management. This approach prioritizes 
anticipation of problems and solutions in the framework of planning, with 
strong emphasis on modes of action, usually the war model. The main objec-
tive is to avoid the outbreak of a pandemic; to delay its development; and, as 
far as possible, to limit its effects. This explains the main focus on the pre-
pandemic period and the early days of the crisis. The result of this framing 
is that problems peculiar to a pandemic, such as the long-term management 
of daily needs or the many uncertainties related to this type of threat, are not 
addressed head-on. Without being overlooked, they seem to be managed only 
when there is no alternative. The qualities of improvisation are considered as 
having to offset the inherent limits in planning. But other approaches could 
be adopted more willingly than was the case in the middle of the 2000s.2

Capacities for Resilience

Taking into account the need to maintain collective life in the long term 
and in a deteriorated or severely deteriorated context requires recognizing 
the essential role of actors who are not necessarily part of the government 
administration and public sphere and who are not given priority in the 
government plan. Economic actors (especially in communication, energy, 
transport, refuse removal, distribution of consumer goods, circulation of 
liquidities, etc.), local authorities, organizations in charge of social action, 
and so on, are all important in crisis management. This is not necessarily 
taken for granted in the French political context. It took a long time before 
partnership with these actors was established.

Only in the most recent versions of the national plan is the importance 
of the link with local authorities and the business world emphasized. To 
some extent, they are still considered as state auxiliaries, so that their own 
logics, specific constraints, and degree of autonomy are not really taken 
into account. A number of firms, especially in the mass-distribution 
sector, banking, catering, transport, communications, and the media, 
have launched initiatives, devised plans, and taken steps to raise aware-
ness. Since communication on these initiatives is limited, it is difficult to 
know whether the measures envisaged are set in a classical crisis man-
agement perspective or to take the specific characteristics of a pandemic 
into account. The question of the capacity to sustain preparation and/
or mobilization should the pandemic not occur (considering the costs 
that it would entail) is seldom asked. In this respect, the absence of in-
formation on preparation for the 2000 bug—and on the impact of that 
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preparation on the fact that there never was a bug—warrants reflection.
More broadly speaking, maintaining collective life in a continually dis-

rupted situation entails recognition of the capacity of various sectors of civil 
society (nonprofit associations, community organizations, trade unions, 
etc.) to participate in the endeavor and to seriously consider their essential 
role in that respect. Likewise, in terms of preparation upstream, it is pos-
sible to consider that the population is prepared to hear the truth; to distin-
guish between that which is important and that which is not; to face up to 
critical situations once the initial anxiety, shock, and discouragement have 
passed; and to take charge of some of the necessary actions in situations of 
crisis, such as precautions and stockpiling (food, masks, medicines, etc., as 
provided for in the U.S. plan, e.g., with checklists). It seems that actions to 
raise awareness, directed at charitable organizations or communities, are 
more developed in English-speaking countries, as are reflection and actions 
concerning insurance, conditions of recruitment, and the minimum train-
ing of voluntary workers who may be called on to help in sanitary matters.

In March 2007, a law was enacted to structure a sanitary reserve of vol-
untary workers who would be remunerated and insured for liability. It con-
cerns only doctors and advanced medical or paramedical students. At the 
level of the communes, civil security reserves, instituted by the August 2004 
law, are still largely unstructured, and there have been few calls for mobili-
zation. The “population” tends to be considered essentially as a potentially 
threatening entity that is quick to panic, protest, and so on, and that there-
fore needs to be controlled, above all. Or else, without further explanation, 
it is simply assumed that what the plan refers to as “neighbourhood solidar-
ity” would spontaneously be organized, ad hoc.

In reality, it is precisely these social and socioeconomic actors who are 
instrumental for collective adaptation in crises, at various levels—from the 
family cell to the large corporation, through businesses, schools, and NGOs 
(Comfort 2002; Comfort et al. 2004). In a crisis it is important not simply 
to “maintain” collective functions and the continuity of the state but also 
to achieve collective adaptation. The challenge is not to force changes in 
modes of organization, as proposed by measures taken in a spirit of emer-
gency, where society comes to a standstill; rather, it is to ensure that the 
structures and modes of economic and socioeconomic systems continue to 
function as long as possible, even partially or in very low gear. As many re-
cent studies of individuals and collectives in high-risk activities have shown 
(e.g., Rasmussen 1997; Amalberti 1996, 2002, 2006), such systems “nor-
mally” tend to be characterized by downgraded functioning, dysfunctions, 
tolerance of failures, and breakdowns.
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The ability to maintain the functioning of the most essential systems and 
networks, if only in a restricted mode or despite major disturbances or fail-
ures, can be based on usual management methods and existing networks 
and cognitive frames. It is then necessary to anticipate the effects produced 
by the main national measures recommended (concerning, e.g., the closure 
of schools, restrictions in transport, etc.), to ensure that these exceptional 
measures are coherent with the maintenance of regular functioning in a 
downgraded mode. In many respects, accepting and integrating “deteriora-
tions,” with a view to enabling a society faced with a pandemic to “last” in 
the long term, radically changes the perception of crisis management. “Ac-
companying the crisis” means striving not to depart from the regular ways 
of doing things (as it is tempting to do in cases of emergency), as well as 
acknowledging and accepting the deterioration of ordinary modalities in 
order to adjust to the crisis (without striving to maintain a normal state at 
all costs). This means adjusting to organizational dysfunctions, to inter-
ruptions and even suspensions of networks, to reductions in the supply of 
goods and services, and so on. It also means adapting to different criteria, 
norms, and even values. The notion of resilience is used here in the sense of 
computer technology, where it defines the quality of a system that enables it 
to function correctly despite the faultiness of one or more of its constituent 
elements. Reflection on the modalities of preparing for these new types of 
crisis aims primarily at building up or reinforcing such resilience.

New Modes of Management, New Priorities

By approaching crisis during pandemics from the viewpoint of resilience, 
new modalities of preparing for or managing crisis can be envisaged. The 
introduction of the idea of duration, with different possible phases, raises 
the question of the nature of the problems that would have to be solved and 
the way in which they would be ranked. Management of the pandemic in an 
emergency mode, with the application of a set of barrier measures to avoid 
and above all limit its propagation, can be maintained only for a certain pe-
riod, probably a few days. The prolonged maintenance of a situation resem-
bling a “state of emergency” or “state of exception” is difficult for two rea-
sons. The first concerns the limits inherent in the mobilization of the agents 
in charge of activities defined as priorities: limited staff already functioning 
in an emergency mode, possible contamination of staff, possible exercise of 
the right to opt out, accumulated fatigue, the need to care for family mem-
bers, children who no longer attend school, and so on. The second reason is 
the need to maintain functions essential to collective life, to the basic socio-
economic functioning of society, which is incompatible with a “stoppage.”

@seismicisolation@seismicisolation

https://t.me/seismicisolation


192    Claude Gilbert

The idea is less to organize continuity through specific measures (e.g., 
“continuity plans”), in the context of the management of an exceptional sit-
uation (“state of emergency”), than to identify that which, in usual modes 
of functioning, could provide motivation and support for crisis manage-
ment. Admittedly, there are far more questions on the subject than possible 
answers and solutions. This is partially due to the very limited feedback on 
past flu epidemics and especially those that occurred in contemporary soci-
eties (1957, 1969) or episodes such as the SARS outbreak in 2003 (probably 
the most comparable case).

The human and social sciences cannot propose ready-made analyses and 
recommendations. They can nevertheless open up the field of questions 
by proposing reflection and cooperation with various actors. For instance, 
how can our societies, in situations of lasting crisis, function differently 
and especially in a more restricted way? How can new trade-offs be envis-
aged between values and economic, social, and moral criteria? How can the 
articulation between public service logics and market logics be revised—
or even new logics be defined at the interface between the two (Comfort 
2002)? How can changes in the mode of intervention of actors and orga-
nizations be accepted with a degree of “deterioration” of services? How can 
crisis preparation be linked to preoccupations and problems existing on a 
daily basis in agencies already functioning in difficult or deteriorated condi-
tions, such as hospitals and many firms? Addressing these questions head-
on, thinking about scenarios and debating them in public or other arenas, 
above all at different levels of society, is an essential challenge.

Another important contribution of the social and human sciences, based 
on a tradition of crisis research, relates to the fact that one of the essen-
tial factors of crisis development is closely linked to the uncertainty and 
impossibility of characterizing the situation a minima. Without milestones 
in time and space, the various states and stages of a pandemic will be par-
ticularly difficult to predict. It can likewise be expected that aspects relating 
to the virus and the disease itself will be characterized by high levels of 
uncertainty. Although the plan and measures in France clearly highlight 
uncertainties, they still largely overlook the measures that could be taken 
before or during the pandemic (or in the early emergency phase) to reduce 
these uncertainties and to explain what is happening.

In such circumstances, it is as necessary to maintain the capacity to act, 
despite a deterioration of systems and networks, so as to create or main-
tain capacities to account for what is happening. Creating or maintaining 
such capacities is connected to the “system of meaning” (Fritz 1968); to the 
process of “sensemaking” (Weick 1993); and to the ability to avoid the real 
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disaster, which would be the incapacity to represent the event (Rosset 1979, 
41). Being able to report on a situation regularly (on its health aspects, as 
well as its economic, social, and political dimensions) and to make forecasts 
becomes a priority. How, in such circumstances, can measures be designed 
for closely monitoring the evolution of the disease and for adjusting health 
care protocols with a view to comparing different medical and hospital 
practices and different results? How can proactive systems and approaches 
be established in fields of research and expertise? How can one design pro-
cedures and systems that, especially on a territorial basis, make it possible 
to collect and compare necessarily scant information, to acquire the knowl-
edge required to analyze situations and make forecasts (Comfort, Sungu, 
Johnson, and Dunn 2001)—knowing that these systems will be faced with 
the same problems of downgraded functioning as the other structures of 
society? How, on this basis, can communication be designed that allows for 
control over the “definition of reality” irrespective of its state of “deteriora-
tion”? Moreover, in pandemics, who is responsible for this function, which, 
in many respects, is of a political nature? The idea would be not only to 
define the state of “reality” in order to reduce uncertainties but also to draw 
conclusions on the consequences, at a collective level, of a definition given 
for this reality. The consequences would be in terms of actions and of rank-
ing the priorities, but also in terms of establishing criteria and norms in a 
particular situation. In this case, how can questions be treated where politi-
cal decisions and ethical considerations are closely entangled?

When these various aspects of prolonged and deep uncertainty are taken 
into account, our perspective on crisis management is shifted even further 
than when “just” the breakdown of societies is taken into account. The im-
portance of the problem of uncertainty makes it necessary to prioritize the 
definition of reality, which, in such circumstances, cannot simply be re-
duced to a question of science and techniques. The issue of resilience forces 
us to examine a way of “withstanding” uncertainty and adjusting to it and, 
relatedly, to the exercise of the political function.

Above all, this implies a change of position for the actors concerned, who 
have to accept the fact that uncertainty will prevail during a pandemic and 
that they will actively and in various ways have to reduce it. Only in that way 
might they be able to identify, in complex and shifting realities, the best 
opportunities for taking action (Jullien 1996). This type of approach cor-
responds to a fairly radical change in crisis management since it amounts 
to acknowledging that capacities for defense and anticipation via planning 
may matter less than the capacity to come to terms with uncertainties and 
to adjust, with resilience, to largely unpredictable circumstances.
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Overcoming Lingering Obstacles

The emergence of new problems and problematiques highlighted here is 
starting to be considered in France. Hence, each new version of the “flu 
pandemic” plan stresses more emphatically the importance of maintaining 
collective life after a pandemic has been declared. Yet the specific dimen-
sions of these problems (length of time, deterioration of living conditions, 
number and type of uncertainties) are not taken completely into consider-
ation. This may simply reflect difficulties of changing modes of manage-
ment and cognitive frames by considering that in the domain of crisis, as in 
others, path dependency exists (Pierson 2000). But it could also be seen as 
the expression of difficulties of another nature, especially political, through 
the identification of various obstacles opposed to such change.

The first obstacle relates to the traditionally preponderant role attributed 
to the state in France, in the management of exceptional circumstances. 
This approach, related to the “state of emergency,” still prevails even if vari-
ous crises, including ones that are moderate in extent, have shown the lim-
its of the state’s control over society. As a consequence—in general and ir-
respective of its nature—the crisis management approach depends on the 
actors, reference frameworks, and modes of intervention corresponding to 
what appears to give the authorities a predominant role and the capacity 
for control. Hence, “civil security crises” are still the main framework of 
reference when it comes to crisis management. This is especially true since 
forecasting of crises cannot fit into this frame (like that relating to nuclear 
accidents) and therefore remains limited, and since notions that could have 
been useful for crises with more structural effects (such as civil defense) 
have become obsolete.

Other explanations can also be advanced—for instance, the reluctance 
that still exists in France to acknowledge the fact that local authorities, the 
population (not a homogeneous entity but structured by different types of 
affiliation), economic agents, and so on, can all be actors in their own right 
in crisis management. This is so despite the obvious role that these actors 
are called on to play in crisis situations, as observed on multiple occasions, 
and despite the existence of various laws to encourage the recognition of 
citizens’ active role in this type of situation. Apart from reluctance concern-
ing particular types of actors, the French public authorities are still very 
much attached—for reasons of legitimacy—to retaining their control over 
crisis management and its definition, even if this means excluding its new 
dimensions. This position of the public authorities could be supported to 
some degree by the attitude of various actors in civil society (especially 
firms) that, although called on to play a role, do not necessarily want to ap-
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pear as leading actors (with the problems of liability that this entails). Ir-
respective of its true capacities, the governmental “centralization reflex” is 
not really contested, as many still accept that the government has “to make 
sense of what is going on and to ‘do something’ to restore order” (Boin and 
MConnell 2007, 53), as in other crises.

Finally, a last set of obstacles stems from the fact that a pandemic situ-
ation of the avian flu kind makes it necessary to assess the extent of the 
vulnerabilities of modern developed societies. Highly efficient in terms of 
economic (especially liberal) criteria, these societies are also proving to be 
extremely fragile (see Boin’s chapter in this volume). It is difficult to imag-
ine reverting rapidly to modes of functioning (autarky, autonomous pro-
duction of essential goods, stockpiling, etc.) typical of economic, social, 
and political structures whose foundations have largely disappeared. Even 
if adjustments and changes can be envisaged on the basis of what exists, 
reflection on this subject is still difficult to initiate in a real public debate. 
Thus, taking into consideration all the effects that can be induced by a flu 
pandemic leads us to question the very foundations of our society.

Apart from the fact that the occurrence of a pandemic remains hypo-
thetical and that French decision makers have already experienced “proph-
esies of disaster” that failed to materialize (especially in the case of BSE), 
various obstacles still hinder direct analysis of a pandemic situation and 
the integration of questions in terms of resistance and resilience in crisis 
management. Because of such obstacles, mainly of a political sort, resil-
ience could stay a “future priority at best” (Boin and McConnell 2007, 57), 
as is the case for more conventional crises.

Other obstacles exist in the research field: it still seems difficult to con-
nect resilience to the capacity to “make up” for downgraded situations and 
to start from downgraded functioning in order to find new dynamics and 
develop new logics. The idea is no longer to consider situations such as pan-
demics as an intermission, an intervening period between two “normal” 
states, but really as a situation per se. So the question is: how can these 
situations be conceptualized without referring to a “normal” state? Here 
we encounter a disturbing paradox: managing the disruptions induced by 
the settlement of really unknown and nonconventional situations (Lagadec 
2000) probably goes through less brutal changes (particularly in organiza-
tional terms) than it would through the anticipated process of turning to 
downgraded modes of management (Gilbert 2007a). Perhaps this is a bet-
ter way to define resilience in today’s world.
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In late August 2005, Hurricane Katrina bore down on the Gulf Coast of the 
United States. Katrina caused severe and catastrophic damage. In addition 
to ripping homes open and destroying power lines in Mississippi and Loui-
siana, the storm breached two levees in the city of New Orleans (Seed et al. 
2005). Water flooded 80 percent of the city, adding to the destruction and 
contributing to the deaths of over thirteen hundred residents (Cooper and 
Block 2006).

Equally troubling was the way U.S. authorities handled the Hurricane 
Katrina relief effort. A slow and uncoordinated response compounded in-
frastructure damage and added to the suffering, in turn impairing the abil-
ity of New Orleans and other cities along the Gulf Coast to manage a major 
crisis effectively. Concern was expressed by observers not only within the 
United States but also from abroad: the international community took part 
in an unprecedented “role reversal” (Richard 2006a) as foreign govern-
ments pledged almost one billion dollars in cash, supplies, equipment, and 
in-kind services to help save lives and property.

Some of that aid reached its target destination, but much of it did not. 
Dutch water engineers worked efficiently in repairing broken pumping 
stations to drain several New Orleans parishes. Canadian Mounties and 
search-and-rescue teams interacted seamlessly with their U.S. counterparts 
to provide much-needed assistance. And the Mexican Navy took a large role 
in clearing out harbors to make way for incoming supply ships. By contrast, 
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Swedish mobile telecommunications systems, which could have quickly re-
placed downed emergency call systems, never reached their target, while 
United Kingdom ready-to-eat meals were stored in deep freezers despite ur-
gent need. French doctors were turned back at Louisiana airports because 
they lacked U.S. credentials. Austrian disaster-response experts never re-
ceived flight clearance because of communication errors (Richard 2006a; 
Reuters 2005).

These latter cases represent a set of cooperation failures and an absence 
of established United Nations protocol for managing humanitarian assis-
tance. Although clear policy and procedures exist for managing interna-
tional cooperation among member states of the United Nations under the 
Organization for Coordination of Humanitarian Assistance, these proce-
dures were not followed, by either the United States or the nations offer-
ing assistance. This policy requires the afflicted nation to request assistance 
from the United Nations, after which the secretary general issues a call 
to member nations for specific types of assistance (United Nations 1991). 
Since the United States did not request assistance from the United Nations 
to meet disaster needs, it did not set in motion any mechanisms for receiv-
ing or managing contributions from other nations. The inability of U.S. 
government agencies to cooperate with foreign governments over the provi-
sion of much-needed humanitarian assistance compounded the problems 
in response operations, exacerbated the suffering of victims, and hampered 
the ability of stricken areas to bounce back from a major crisis.

In this chapter, we argue that the capacity to cooperate across borders 
is an important precondition for resilience. Whether we speak of cities, 
regions, or nations, today’s complex crises (of which Hurricane Katrina is 
an example) can easily outstrip the coping capacities of a single social sys-
tem. The capacity to draw in necessary resources from outside a particular 	
political-legal jurisdiction, and to incorporate and deploy these, is an essen-
tial source of resilience.

To build this argument, we first establish the relationship between inter-
national cooperation and resilience, showing how effective cooperation pays 
dividends in terms of resource distribution, policy coordination, and sense-
making—each an important part of a social system’s ability to bounce back 
from major disturbances. To explain what factors underpin a system’s “co-
operation capacity,” we draw on cooperation studies in three different disci-
plines—international relations, organizational studies, and social psychol-
ogy—to outline factors that relate to the interest-based, institution-based, 
and ideas-based components of successful cooperation.

The large number of cooperation attempts in the Hurricane Katrina 
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response effort, some resulting in success and others in failure, allows us 
to examine whether the presence of these factors may correlate with out-
comes.1 Future application of this framework could be applied to more 
familiar examples of international cooperation in disaster relief, such as 
those related to developing countries accepting aid from abroad. The disas-
ters caused by the 2004 Indian Ocean earthquake in Indonesia, Thailand, 
Sri Lanka, and India stand out in this respect and have been subjected to 
considerable scrutiny (Bynander, Newlove, and Ramberg 2005; Strömbäck 
and Nord 2006; European Commission 2005).

Cooperation as a Source of Resilience

The claim that a “capacity to cooperate” across international borders con-
tributes to societal resilience requires elucidation. Following, we examine 
what resilience means, what cooperation involves, and how cooperation 
contributes to resilience.

In this chapter, resilience refers to “the capacity of a social system to pro-
actively adapt to and recover from disturbances that are perceived within 
the system to fall outside the range of normal and expected disturbances” 
(see Boin, Comfort, and Demchak’s chapter in this volume). A social sys-
tem can refer to a town, city, public airport, industrial firm, or any complex 
organizational unit. In fact, the exact nature of the system under examina-
tion is less important than the factors that contribute to its resilience. Fur-
thermore, resilience implies not just the ability to bounce back from a ma-
jor crisis, but the capacity to react and adapt before a disturbance escalates 
into a crisis. We pay special attention in this chapter to how international 
cooperation can help societies to both fend off and recover from major dis-
turbances.

Cooperation is a slippery concept, even though it is widely invoked in 
both practice and theory. For practitioners, cooperation between subgov-
ernmental units is often viewed as an ideal situation that, if achieved, can 
generate government efficiency, effectiveness, and mutually beneficial out-
comes. When change is needed, or perceived to be needed, “better coopera-
tion” is usually the clarion call (B. G. Peters 2001).

Academics offer more precision, but their definitions differ according 
to three distinct research traditions. International relations scholars focus 
on cooperation among governments; indeed, the topic is a cornerstone of 
the subdiscipline (for a review, see Milner 1992). Following Keohane, many 
scholars define cooperation as occurring “when actors adjust their behav-
ior to the actual or anticipated preferences of others, through a process of 
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policy coordination” (1984, 51–52). Cooperation, viewed from this perspec-
tive, is an endpoint, something to be achieved over considerable odds. The 
anarchic state of world affairs throws many obstacles in the way of coopera-
tion, and international relations scholars focus attention on finding useful 
answers to a key question: what factors might facilitate cooperation?

Management scholars focus on cooperation within and among organiza-
tions. They see cooperation as “the process by which individuals, groups, 
and organizations come together, interact, and form psychological relation-
ships for mutual gain or benefit” (Smith, Carroll, and Ashford 1995, 10). 
Interaction processes “must generate a willingness of organizations to con-
tinue in an enduring relationship” (Ring and Van de Ven 1994). The re-
search focus thus turns toward the social underpinnings of ongoing coop-
eration. Cooperative relationships must be studied, according to Ring and 
Van de Ven, as “socially contrived mechanisms for collective action, which 
are continually shaped and restructured by actions and symbolic interpreta-
tions of the parties involved” (1994, 96).

Social psychologists examine cooperation as an exercise between indi-
viduals acting as groups; cooperation thus becomes a process of either rec-
onciling identities or adjusting strategies to maximize interests. Scholars 
interested in the role of identity in generating cooperation focus on social 
bonds and “in-group” versus “out-group” dynamics (Argyle 1991). Scholars 
investigating interest maximization focus on the pitfalls and promises of 
individuals trying to cooperate in mixed-motive games such as the pris-
oner’s dilemma. Behavioral changes, according to this strand of research, 
depend on incentives, rules, and the number of games played (we explore 
this more in the next section).

Considering the different types of cooperation explored in each disci-
pline, it is useful to clarify our own unit of analysis. We are interested in 
exploring cooperation across sovereign borders, but not just in terms of 
executive-level interaction led by heads of government, as the “intergovern-
mental cooperation” perspective in international relations assumes. We fol-
low the approach of Keohane and Nye (1974), who argue that some of the 
most intensive cooperation across national borders is taking place among 
subunits of national governments. This type of “transgovernmental coop-
eration” involves agencies and organizations that maneuver outside of the 
strict yoke and attention of central governments (see Keohane and Nye 
1974).2 Risse-Kappen took up this line of analysis in his treatment of U.S.-
UK relations during the Cold War (1997; see also Rosenau 1969), while 
scholars of the European Union over the years have similarly focused on 
the bureaucratic interpenetration of sovereign governments (Scheinman 
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1966; Wessels 1997). In short, our focus rests on the assumption that the 
most prominent actors needing to cooperate internationally before and af-
ter major disturbances are governmental organizations composed of indi-
vidual members. This approach allows us to draw upon the insights of all 
three literatures above.

Having navigated through definitions, a central question beckons: how can 
cooperation contribute to resilience? The three literatures, surprisingly, do 
not directly address the question of cooperation benefits per se. Each as-
sumes the benefits of cooperation, making it implicit to the analysis. Inter-
national relations scholars state that “cooperation provides the actors with 
gains or rewards” (Milner 1992, 468). Otherwise, that logic suggests, states 
would not cooperate. For management scholars, cooperation improves “in-
novation and competitive success” (Beer, Eisenstat, and Spector 1990), gen-
erates “strong levels of efficiency and profitability” (Contractor and Lorange 
1998), can generate “high-quality decision-making,” and is thus “crucial 
to the success of enterprises” (Smith, Carroll, and Ashford 1995). “If work 
is accomplished in a fluid, ever-changing pattern of relationships that cut 
across functional, hierarchical, and national boundaries, high levels of co-
operation may allow for an efficient and harmonious combination of the 
parts leading to high performance” (Smith, Carroll, and Ashford 1995, 11).3 
Social psychologists treat the benefits of cooperation as obvious. Using the 
example of the prisoner’s dilemma, they show how cooperation (which is 
difficult in the first instance) can lead to mutual benefit. In that game’s the-
oretical example, both prisoners avoid longer jail terms through coopera-
tion.

To find more specific insights on the relationship between cooperation 
and resilience, we combed the literature further in light of this chapter’s 
basic assumption: that severe disturbances may overwhelm the coping ca-
pacity of individual social systems. Coping capacity is never limited to ma-
terial resources, of course. It also consists of technical expertise, actionable 
intelligence, emotional support, and other resources that can help a society 
back onto its feet. The literature reveals three main ways that cooperation 
can contribute to resilience from this perspective.

Coordination. Although cooperation can have many outcomes, improved 
coordination is the most celebrated (Smith, Carroll, and Ashford 1995, 11). 
Coordination is defined generally as the combination of parts to achieve the 
most effective or harmonious results (Thompson 1967) and is defined by 
international relations scholars as a situation in which states adapt to each 
other’s policies and protocols so that they work in concert rather than in 
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conflict (Keohane 1974, 52). Once working in coordination, states continue 
to receive a number of added benefits that are relevant to any discussion 
about resilience.

The first benefit that can derive from coordination is improved commu-
nication. When policies are aligned and different parts of government bu-
reaucracies are working coherently, information flows more freely. Keohane 
and Nye’s (1974) classic study of transnational bureaucratic coordination 
cites the important role of ongoing communication and face-to-face inter-
action in setting common expectations and lessening the chance of global 
conflicts. Keohane and Nye studied U.S.-Canada relations and U.S.-USSR 
relations and noted how interaction among low-level officials heightened 
information flows and “affected policy expectations and preferences” (1974, 
44). In the context of dealing with severe disturbances, improved commu-
nication and clear expectations can go a long way toward accurate threat 
assessments and a coherent response.

Coordination can lead to converging attitudes and changed behaviors so 
as to improve decision making across borders under times of stress. Pe-
ter Haas’s (1992) research agenda on epistemic communities examines 
exactly this point. As patterns of regularized policy coordination become 
widespread, transgovernmental elite networks are created that tie officials 
together based on common interests, shared goals, and shared knowledge 
(E. B. Haas 1990). Even if government officials do not change their offi-
cial stance or deviate from formal negotiation positions, the process of co-
ordination can generate collegiality and familiarity. Those traits in turn 
can facilitate relations in which strict bargaining situations and tit-for-tat 
behavior give way to flexibility and quicker resolution of problems. Studies 
of epistemic communities often reference the early work by Keohane and 
Nye (discussed above), which similarly shows that bureaucratic collegiality 
across borders helped to ease tensions during stressful negotiations during 
the Cold War. During some negotiations, Keohane and Nye show, flexible 
bargaining behavior derived from coordination among low-level officials 
meant that “concessions need not be requited issue by issue or during each 
period” (1974, 46).

Finally, effective coordination can improve policy implementation. As 
Scharpf (1997) showed in examples of the “games real actors play,” continu-
ing interaction of network members leads to the coordination of expecta-
tions regarding policy goals. Decisions made at one level of the “game,” as 
Pressman and Wildavsky (1973) studied closely, can be more consistently 
carried out at implementation levels if expectations are aligned from the 
start of the policy process. When facing a major crisis or disturbance, the 
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ability to ensure that decisions are communicated and acted upon “down 
the line” can have a major impact on the ability of a social system to bounce 
back quickly from adversity.

Resource distribution. A resilient system demands the quick distribution 
of resources, material or otherwise, to resolve a potential disturbance be-
fore it happens or to regroup after it strikes. Cooperation can potentially 
improve the movement and distribution of resources to where they are 
needed, when they are needed.4

One way to think about resource distribution is in terms of logistical 
supply chains. During major crises, the ability to find, move, and distrib-
ute critical supplies is placed at a premium. Supply chains, however, are 
often among the first set of casualties when a disturbance emerges. Indeed, 
their breakdown can become part of a “cascading crisis” as initial suffering 
cannot be abated (Rosenthal, Boin, and Comfort 2001b). For instance, the 
oft-cited success of Wal-Mart in preserving its supply chains and delivering 
much-needed potable water during Hurricane Katrina, while official sys-
tems broke down, stands as an example of how important such logistical 
concerns can be. Today’s supply chains stretch well beyond local borders 
and demand service, maintenance, and foresight to keep the entire chain 
operating during disturbances. Redundancies in such a chain might be 
achieved only by “sourcing” supplies from outside of the local system. In 
such situations, cooperation with external and cross-border authorities be-
comes a major part of ensuring the effective distribution of resources.

Also important is the distribution of “intellectual” resources, meaning 
information and intelligence that can help a social system make sense of 
an impending development. Game theorists, to draw upon the literature 
discussed earlier, examine how full information can assist parties seek-
ing solutions to common problems (Fudenberg and Tirole 1993). For them, 
international organizations are created as a way to solve the full informa-
tion problem, which can explain why sovereign states have created organi-
zations ranging from the World Health Organization to the UN Office for 
the Coordination of Humanitarian Affairs (Jeggle 2001). International rela-
tions scholars stress a similar point, making the case that effective coopera-
tion ensures the distribution of information across partners, which can in 
turn instill confidence in a particular solution to an international problem 
(Gibbons 1992). They demonstrate that states are more likely to cooperate 
when information is “full and fair”; usually, a neutral third party can per-
form this function and thus assist with cooperation (Tallberg 2006; Pollack 
2003).

Trust building and social capital. Successful cooperation also helps to 
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build long-term trust between partners. A major part of international re-
lations scholarship in the 1970s examined the cybernetic effects of cross-	
border transaction. When transactions reached a certain level, trust be-
tween nations emerged and foreclosed the option of war between them. 
This is the definition of a Deutschian “security community,” an ideal-type 
that exemplifies a cooperative relationship built on, and ensuring trust be-
tween, different states (Adler and Barnett 1998).

Putnam (1994) refers to the creation of social capital over time, based 
on notions of generalized reciprocity and social capital generated through 
repeated interactions. Social psychologists are also quick to emphasize how 
cooperation can, under certain conditions, lay the ground for mutual trust 
and a greater appreciation for external points of view.

The “social” benefits of cooperation should not be ignored: government 
actors, and the general public, see evidence of cooperation as reassuring. 
The impression that government actors are working together (whether this 
is accurate or not) can sooth public concern and build confidence in gov-
ernment during a crisis (Rosenthal, t’Hart, and Kouzmin 1991). Smooth 
social relations and the emergence of trust, in turn, improve the chances of 
cooperation.

Factors Underlying a “Capacity to Cooperate”

Having discussed the potential benefits that cooperation can bring in re-
lation to resilience, we now turn to examine the crucial preconditions for 
cooperation to take place by government organizations across borders. The 
organizations in question here are subgovernmental, sectoral bureaucracies 
such as agencies and ministries. In an increasingly complex and interde-
pendent world, such organizations must deal with their foreign counter-
parts directly rather than indirectly through foreign offices or diplomatic 
mechanisms.5

Although subgovernmental relations among states are critical, we do not 
reject the importance of high-level agreements and executive support as 
complementary explanations for the capacity to cooperate. Rather, we iden-
tify a number of both “high” (executive, diplomatic, formal) and “low” (bu-
reaucratic, organizational, informal) factors that can affect the potential for 
cooperation during extreme events. This distinction will allow us to gauge 
the relationship between the two categories at the conclusion of the chapter.

In what follows, we outline a variety of factors that can induce coopera-
tion; put another way, the factors below represent hypothesized prerequi-
sites for cooperation. We group them under the three main headings of in-
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terests, institutions, and ideas—often referred to as the “building blocks” 
of political explanation (Heclo 1993).

Interest Factors

One of the simplest propositions found in the international relations liter-
ature is that cooperation takes place only when all partners perceive they 
can achieve gains. The assumptions underlying this claim are that states 
are the main actors in international affairs, that they act on the basis of 
national interests to maximize their own utility, and that the international 
system is characterized by anarchy. In essence, states jealously guard their 
own position and cooperate only when they perceive the possibility to in-
crease their own net benefits. This proposition explains why the prisoner’s 
dilemma has proliferated as the key metaphor of international politics: co-
operation is desirable, but there are myriad disincentives to working to-
gether.

Although we may disagree with this depiction of international politics, 
the implications of an “interests first” approach is a useful starting point 
for discussion. First, it suggests that actors are predisposed to cooperation 
when benefits are clear and calculable (Oye 1985; Axelrod 1984). Without 
material incentives, it would be difficult to justify to political superiors or 
domestic publics why actors should cooperate with their foreign counter-
parts. A strategically acting organization, aiming to increase its net benefit, 
is thus more likely to display a high capacity to cooperate, however counter-
intuitive this may appear. Moreover, actors are more likely to cooperate ef-
fectively when they perceive a balanced distribution of gains—for example, 
that others will not benefit dramatically more than they will.

Second, actors are more likely to cooperate if they see cooperation as a 
long-term endeavor. This lesson stems from the “tit-for-tat” strategy: in an 
anarchic world, maximizing absolute gains in the prisoner’s dilemma is 
best achieved by following a strategy of reciprocity. Providing assurances 
that cooperation will continue “in the shadow of the future” is a key prereq-
uisite to cooperation in the short term. As we will see, institution-based fac-
tors can encourage states to cooperate over time—hence the value of coop-
eration frameworks such as the United Nations, NATO, and the European 
Union.

Both of these interest-oriented considerations rely on the interests and 
the perception of gains by national agencies and organizations. Yet elite-
level, diplomatic declarations can also set a positive framework for coopera-
tion (Pollack 2005; Holsti and Levy 1974; Keohane and Nye 1974). When 
the United States and Europe hold summits among heads of state, the re-
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sulting declarations are often highly symbolic texts promising “greater co-
operation” with little or no substance attached. Yet these statements signal 
to lower-level officials that at high levels there is at least some degree of ap-
preciation of the prospect of cooperation. More important, the same state-
ments suggest that cooperation will be a long-term effort and thus serve 
to encourage repeated cooperation “games.” On both counts, such declara-
tions raise the material incentives to work together—and thus build a more 
general capacity to cooperate among agencies and organizations.

Institutional Factors

At a basic level, all cooperation involves actors pursuing their own inter-
ests through collaborative means. But cooperation can, and often does, 
take place within institutions: sets of rules, procedures, and principles that 
structure behavior and shape interests (Bulmer 1998; North 1990). These 
institutions leave their imprint on cooperation efforts and can facilitate or 
impair the capacity of actors to work together. The literature associated with 
“new” institutionalism (Hall and Taylor 1996) offers three sets of institu-
tional factors that affect the capacity to cooperate.

First, institutions can facilitate cooperation through the functions they 
perform. For realist scholars, institutions mitigate the effects of interna-
tional anarchy and make cooperation possible: they can ensure information 
about the motivations of others and thus build confidence in agreements 
and lessen the likelihood of defection. Institutions, sometimes described 
in this way as international regimes (Jervis 1988; Oye 1986), help to over-
come the many transaction costs that may prevent actors, organizations, 
and states from cooperating in the first instance.

Other scholars emphasize the functional benefits of institutions on co-
operation, too, although they are not transfixed on the anarchy assump-
tion. Institutions encourage cooperation, for instance, by serving as neutral 
third parties (i.e., secretariats) that provide policy-relevant information (e.g., 
implementation considerations) that may not be available to the various 
partners. Institutions also include procedures for setting the policy agenda, 
which keeps cooperation focused and avoids the endless “cycling” problem 
related to the presence of multiple solutions (Cox and Shepsle 2006). In 
the EU, for instance, the European Commission has been endowed with 
unique features that serve the cooperation needs of the EU’s member-state 
governments (Pollack 2003).

Cooperation within institutions is likely to be iterative, which links the 
discussion of institutions to that of interests, above: when actors repeatedly 
interact, they are more likely to cooperate. Logically, actors are more likely 
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to cooperate when familiar institutions exist to provide a framework for in-
teraction.

Second, institutions draw actors together and regularize cooperation. In-
ternational organizations play a major role in cooperation by putting dis-
tant officials into direct, regular contact and providing the “physical prox-
imity” and “aura of legitimacy” that enhance the ability to cooperate. Even 
when interests diverge, regularized interaction leads to a sense of collegial-
ity among participants. This trait can be particularly helpful during times 
when organizations have to respond quickly (and overcome cooperation 
obstacles from their own central governments) to work with international 
partners. Familiar patterns of interaction, communication, and bargaining 
represent the types of institutions that should facilitate cooperation under 
duress.

Third, institutions that enhance interaction between international actors 
nurture the emergence of elite networks and advocacy coalitions, thus facil-
itating more than generic cooperation: “One of the important but seldom-
noted roles of international organizations in world politics is to provide the 
arena for sub-units of government to turn potential or tacit coalitions into 
explicit coalitions characterized by direct communication amongst part-
ners” (Keohane and Nye 1974, 51).

Such networks are notable because they go beyond cooperation: they 
contain actors with aligned interests using their common resources to 
achieve a particular goal. In other words, they are advocacy coalitions with 
a mission. Such coalitions were a main driver behind growing transgovern-
mental relations in the 1970s, such as those that took place between U.S. 
and USSR agencies outside of the explicit purview of interstate relations 
(Keohane and Nye 1974). And elite networks continue to drive international 
policy cooperation, as has been documented in North America (Holsti and 
Levy 1974; Heclo 1978) and Europe (J. Richardson and Jordan 1979; P. Haas 
1990; Rhodes 1990).6

Finally, institutions generate and enforce agreements on technical ele-
ments of cooperation. As discussed above, high-level political agreements 
offer broad frameworks stipulating a shared interest in working together. 
These declarations must be put into operation, however, by organizational 
personnel with technical expertise. International organizations provide the 
framework for working together and offer a useful context within which 
technical agreements can be made to put cooperation into action. Whether 
or not technical incompatibilities among national systems—food security, 
for instance—can be ironed out has an important bearing on whether co-
operation takes place under times of stress. Institutions, including norms, 
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rules, and standards for technical cooperation, can improve the capacity of 
cross-border organizations to cooperate. This helps to explain why some di-
saster scholars have called for global institutional agreements to facilitate 
interaction at the technical level to prepare for crises (Jeggle 2001).

Ideational Factors

A great number of factors that influence the capacity to cooperate across 
borders are ideational; that is, they reflect nonmaterial explanations for po-
litical outcomes (J. Goldstein and Keohane 1993; Hall and Taylor 1996). As 
research on crisis management often points out, managing severe distur-
bances depends on perceptions: first, whether actors perceive a crisis as 
emerging, and second, how they frame a problem and act upon it (Boin et 
al. 2005). In this section we examine some similar considerations that af-
fect the capacity of organizations to cooperate internationally.

The first place to look for ideational lubricants to cooperation is in the 
epistemological bonds that link networks together. These networks often 
share belief systems that can have a strong effect on cooperation before and 
after major disturbances. Whereas opposing belief systems may inhibit co-
operation, common belief systems have a strong “binding” effect on those 
who subscribe to them (Sabatier and Jenkins-Smith 1993). Although en-
lightening, studies of advocacy coalitions can be complemented by an “epis-
temic communities” approach to better understand cooperation at the inter-
national level.

Such a community is a “professional group that believes in the same 
cause-and-effect relationships, truth-tests to accept them, and shares com-
mon values; its members share a common understanding of a problem 
and its solutions” (E. B. Haas 1990, 40).7 A community links profession-
als within particular issue areas. They derive their influence by diffusing 
new ideas and information generally and by imparting their views to policy 
makers who need policy advice.

A community facilitates cooperation through the “creation of collective 
meaning” (Adler and Haas 1992, 368). This amounts to a type of sense-
making, where members diffuse a particular way of viewing policy prob-
lems and the ways to address them. Since these networks tend to generate 
consensus on “cause-and-effect” matters among their own members, coop-
eration tends to be closely knit and active. When the community imparts 
its own perspective to decision makers in different states, that perspective 
“may, in turn, influence the interests and behavior of other states, thereby 
increasing the likelihood of convergent state behavior and international pol-
icy coordination” (P. Haas 1992, 4).
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Epistemic communities set the groundwork for cooperation, drawing 
from their members’ own professional backgrounds to present a mainly 
consensual view of a policy problem’s cause-and-effect relationships. The 
presence of actual epistemic communities stretching across the Atlantic 
is documented in several cases (Verdun 1999; Drake and Nicolaidis 1992; 
Ikenberry 1992). U.S. and British economists and policy specialists em-
braced a set of policy ideas and pushed them in the postwar settlement dis-
cussions. During those turbulent times, a community of like-minded econ-
omists provided a focus for negotiations and helped policy makers to “make 
sense” of an uncertain situation (Ikenberry 1992). More recently, a transat-
lantic community of counterterrorism experts has sought to generate a co-
operative policy agenda between the United States and Europe (Mitchell et 
al. 2007; Sugden 2006). Scholars have also noted that an improvement in 
international disaster relief requires a more rapid exchange of “professional 
knowledge and skills” between epistemic-like groups of disaster specialists 
(Jeggle 2001).

A second set of ideational factors that influence cooperation concerns the 
presence of trust. This notoriously slippery concept is a central precondi-
tion for the presence of “security communities” in the international rela-
tions literature. Adler and Barnett (1998), inspired by the earlier writings 
of Deutsch, argue that states within a security community are much more 
likely to cooperate and assist one another, rather than wage war upon one 
another. The determining factor for this state of affairs is the presence of 
trust generated by increasing transactions: at a certain point, military con-
flict becomes unthinkable.

For management scholars, a key antecedent for cooperation is also trust. 
Ring and Van de Ven (1994) define trust as an individual’s confidence in 
the goodwill of the others in a given group and belief that the others will 
make efforts consistent with the group’s goal. A belief that others will faith-
fully apply their efforts to achieve group goals may result in informal coop-
eration; a belief that a formal hierarchy is in place to reward cooperation 
may produce formal cooperation (Ring and Van de Ven 1994; Argyle 1991).

A summary of the interest-, institution-, and idea-based variables and 
their corresponding propositions regarding cooperation can be found in 
table 11.1.

Cooperating after Katrina

To evaluate the plausibility of the propositions outlined above, we now turn 
to an event that severely tested the capacity of states to cooperate across bor-
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ders. Hurricane Katrina provides us with a fascinating and unique event in 
U.S. history when the federal government, and its many agencies, had to 
interact and work with many foreign governments to manage a crisis on its 
own soil. As such, the disaster presents us with a number of “minicases” of 
cooperation that allow us to probe the relevance of the theoretical proposi-
tions outlined above.

A number of Hurricane Katrina studies offer relevant empirical evi-
dence on the topic of international cooperation (K. R. Klein and Nagel 
2007; Cooper and Block 2006; Daniels, Kettl, and Kunreuther 2006; U.S. 
Senate 2006), as does a host of newspaper articles and online media re-
ports. The richest source of information, however, is Anne Richard’s study 
of the “role reversal” that took place in the aftermath of the storm (2006a). 
The substantial empirics in Richard’s book, verified in other studies and 
compared against media reports, provide much of the information used in 
the analysis below.

Methodologically speaking, what follows is less a structured set of case 
studies than a general “plausibility probe” intended to verify whether our 
theoretical propositions, outlined above, find any degree of confirmation 
in empirical reality. If so, we have reason to pursue this line of theoretical 
argument in future studies and to add additional cases to establish causal-

Table 11.1  Summary of Cooperation Variables

Category	 Propositions

Interest-based variables	 Participants must see clear and immediate benefits to  
	 cooperation, balanced distribution of gains

	 Participants must see cooperation in terms of the “shadow of  
	 the future,”—e.g., as ongoing and likely in future situations

	 Preexisting political agreements between governments must  
	 exist to set the framework for bureaucratic-level cooperation

Institution-based variables	C ooperative organizations must be in place to regularize  
	 interaction

	 Participants must already be networked by policy communities  
	 or other type of interactive network

	S pecific rules, technical standards must exist for cooperative  
	 activity in question

Idea-based variables	 Participants must share professional backgrounds, bound by 	
	 established community (“epistemic community” thesis)

	 Trust, developed over time, must exist among participants
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ity (Eckstein 1975). In other words, our methodological ambitions remain 
modest in simply evaluating the utility of a theoretical framework.

Background

As Hurricane Katrina bore down on the U.S. Gulf Coast, television images 
of mayhem and destruction beamed across the world. Any notion that the 
United States, the lone superpower and the world’s richest nation, would 
plan and mount an effective response to Katrina was quickly dashed (Ber-
nstein 2005). A slow response, blame shifting among government leaders, 
and dramatic pictures of suffering borne by the storm’s victims prompted 
an outpouring of support from people and governments around the world.

Offers of aid and expertise began arriving soon after the hurricane hit 
the coast on the morning of August 29, 2006. The first offers of help came 
in from Canada, France, and Honduras. The following day, assistance was 
pledged from Japan, Russia, Venezuela, and NATO. These were quickly 
followed by Australia, Belgium, Israel, Italy, Jamaica, Mexico, the Nether-
lands, and the EU. From British ready-to-eat meals to Jordanian field hos-
pitals, and from Dutch water experts to Canadian search-and-rescue teams, 
offers of assistance totaled almost one billion dollars in aid. Close and effec-
tive cooperation between the United States and foreign governments would 
determine whether this assistance arrived where it was needed (for a sum-
mary, see Richard 2006b).

The United States was not accustomed to receiving aid from other coun-
tries, forcing it to respond quickly to a new imperative. It was “a surprise 
to be a recipient,” in the words of one U.S. Foreign Service officer (quoted 
in Richard 2006a, 6), although the U.S. State Department reassured do-
nors that “no offer that can help alleviate the suffering of the people of the 
affected area will be refused” (McCormack 2005). Several U.S. agencies 
struggled with the challenge of working with foreign counterparts, includ-
ing the State Department, the U.S. Agency for International Development 
(USAID) Office of Foreign Disaster Assistance (OFDA), the U.S. Depart-
ment of Homeland Security (DHS), and the Federal Emergency Manage-
ment Agency (FEMA).

In the final analysis, roughly half of the foreign assistance went unused. 
Many of the donations were left in foreign airports or remained in stor-
age in U.S. facilities, unable to be processed or distributed. Some foreign 
governments, which were willing but unable to deliver donations to relieve 
the suffering along the Gulf Coast, were dismayed by the cooperation prob-
lems (J. Brinkley and Smith 2005). Many awkward diplomatic moments oc-
curred both during and after the relief effort, not to mention the difficulties 
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endured by emergency response teams that could not benefit from the aid 
provided from abroad (Williams 2006, quoted in Richard 2006a, n18).

Yet the case of international contributions to the Hurricane Katrina re-
sponse effort also reveals examples of effective cooperation. Several coun-
tries worked with the United States quickly and seamlessly, deploying aid 
workers and emergency assistance within hours. That assistance reached 
victims on the ground and probably served to save lives and forestall addi-
tional destruction. The presence of both failed and successful incidents of 
cooperation in the Hurricane Katrina case affords the opportunity to assess 
what factors may have conditioned cooperation in both sets of incidents.

Table 11.2 offers an initial overview of the individual cases that will be 
explored and used in the following analysis. The cases were selected on the 
basis of variation on the dependent variable—that is, cooperation success 
or failure. We then delved deeper into each case to examine whether our 

Table 11.2  Cooperation Attempts between U.S. and Foreign Governments, and Outcomes

			  Propositions Present	

Case	 Contribution	 Interest	 Institutions	 Ideas	 Result

Germany	 Rescue pilots, water 	 Yes	 Yes	 Yes	S uccess 
	 experts	

Canada	 Rescue teams, Red Cross 	 Yes	 Yes	 Yes	S uccess 
	 teams, navy, coast guard	

Netherlands	 Water experts, navy	 Yes	 Yes	 Yes	S uccess

Japan	 Warehouse distribution	 Yes	 Yes	 Unclear	S uccess

Mexico	S upplies, navy cooperation	 Yes	 Yes	 Yes	S uccess

NATO		  Yes	 Yes	 Unclear	S uccess

Sweden	 Telecommunications 	 Yes	N o	 Unclear	 Failure 
	 equipment	

Switzerland	 Relief supplies	 Yes	 Unclear	 Unclear	 Failure

Austria	 Rescue teams, disaster  	 Yes	N o	N o	 Failure 
	 response experts	

Hungary	 Medical team	 Yes	 Unclear	N o	 Failure

UK	 Ready-to-eat meals	 Yes	N o, except 	 Yes	 Failure 
			   for military	

Venezuela	 Fuel, rescue teams	N o	N o	N o	 Failure

Cuba	 Aid, doctors, rescue teams	N o	N o	N o	 Failure
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theoretical propositions may have possibly played a role in explaining those 
outcomes.

The Pursuit of Interests

As proposed earlier in this chapter, the capacity to cooperate across bor-
ders is conditioned first and foremost by compatible interests. We also 
highlighted insights from game theory that show how cooperation will be 
smoother if partners know they must cooperate again in the future. Experi-
ence allows participants to learn about partners’ behavior in the past—that 
is, to gauge their reliability. The prospect of future cooperation, and the 
chance that other partners may sanction poor behavior, tends to dampen 
the likelihood of “shirking” or “defecting” when cooperation looms. Finally, 
an interest-based approach to understanding cooperation trains our atten-
tion toward the presence of high-level political agreements between coun-
tries that encourage cooperation.

The impact of interests on international cooperation during Hurricane 
Katrina was apparent from the outset. The U.S. federal government ini-
tially could see no reason to engage with foreign governments. In a televi-
sion interview, President George W. Bush said: “I’m not expecting much 
from foreign nations because we haven’t asked for it. I do expect a lot of 
sympathy. . . . But this country’s going to rise up and take care of it” (quoted 
in Richard 2006a, 6). Without seeing a clear benefit from cooperation, the 
United States hesitated to engage with international partners even as offers 
of assistance came pouring in. Two days later, against the backdrop of on-
going suffering and a cascading catastrophe, the U.S. federal government 
changed its position. The White House mandated FEMA to begin design-
ing procedures for accepting international aid, procedures that did not ex-
ist up until that point (see below). FEMA turned to the State Department 
to assist in the receipt of international aid and to USAID to help with de-
livery. In both cases, new procedures and protocols had to be put in place 
(D’Agostino and Williams 2006).

Once U.S. agencies came to recognize the need for, and potential ben-
efits of, aid cooperation with foreign governments, a renewed effort ensued. 
Low-level agency personnel organized task-specific headquarters in Wash-
ington, divided up responsibilities, and began formulating procedures for 
accepting and delivering assistance. As for foreign governments, the ben-
efits of offering aid were already clear and thus hastened their desire to co-
operate. Most donors, including those from Europe, Asia, and North Amer-
ica, shared a basic interest with the United States in assisting citizens and 
perceived benefits to themselves. The motives behind the donations from 
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abroad included the desire to score political points, the wish to reciprocate 
previous examples of U.S. generosity, and a sense of duty (Richard 2006a, 
34–41). With most donors, generosity and altruism were the main motives 
for providing assistance, but so were material interest (usually in the form 
of assuring future reciprocity) and ego gratification (it boosts a country’s 
image in the world to be seen as a donor).

In only two cases do we find unrequited perceptions of mutual interest. 
The Venezuelan government offered relief workers, humanitarian aid, and 
subsidized fuel. President Hugo Chavez, a vocal critic of the Bush admin-
istration, prompted some commentators to suggest the Venezuelan aid was 
a ploy intended to score political points at the expense of President Bush 
(Blum 2005). The U.S. federal government rejected Venezuela’s offer of 
aid. A similar story holds for Cuba, which reportedly prepared to send more 
than fifteen hundred doctors, together with considerable medicine and sup-
plies. Speaking to a gathering of medical professionals in Havana, the Cu-
ban president, Fidel Castro, announced that the United States had made no 
response to its offer (Richard 2006a, 40).

There are few examples of formal treaties between the United States and 
foreign governments regarding disaster relief on American soil. There are, 
however, many treaties related to collective security and defense, especially 
between the United States and its North American allies and between the 
United States and European governments. These treaties contributed to an 
understanding within the U.S. administration and its agencies that cooper-
ation with partners was to be encouraged, at least once the full extent of the 
destruction became clear. The German Federal Agency for Technical Relief 
(THW) and the U.S. government have an agreement in place regarding nat-
ural catastrophe assistance, which was often cited by Claus Boettcher, the 
THW liaison who accompanied a team of eighty-nine flood-fighting spe-
cialists and five medical personnel dispatched days after the storm (Richard 
2006a, 39). The THW became the main source for pumping New Orleans 
dry in the downtown area near the Superdome until Hurricane Rita struck 
in late September (Snapper 2006).

Yet at best, the presence of shared interests should be viewed as a prelim-
inary condition. In some cases, the United States and foreign governments 
recognized the potential for shared benefits from cooperation. That recogni-
tion was required to ensure the start of a cooperation effort, but it was not 
sufficient to ensure effective outcomes. As we shall see below, other factors 
played a role in facilitating or inhibiting cooperation. Common interests and 
the perception of mutual benefits, then, should be viewed as a necessary but 
not sufficient factor in explaining the capacity to cooperate across borders.

@seismicisolation@seismicisolation

https://t.me/seismicisolation


214    Mark Rhinard and Bengt Sundelius

The Presence of Institutions

Institutions facilitate cooperation. The presence of institutions—rules, pro-
cedures, and principles—in a cross-border relationship setting provides 
stable “rules of the game” that encourage regularized interaction and pro-
mote communication among partners. Formal cooperation forums, such 
as NATO and the Transatlantic Business Dialogue, provide such institu-
tions, but so do less formal advocacy networks and cross-border coalitions. 
We also proposed earlier that technical agreements and operational stan-
dards can serve as institutions that improve capacities to cooperate across 
borders.

The presence—or lack—of institutions structuring the relationship be-
tween the United States and foreign governments coming to its aid was 
a decisive factor in explaining cooperation. NATO was one of the first re-
spondents to the United States’ plight and one of the first partners to which 
the United States reached out. Twelve NATO flights delivered almost 189 
tons of relief goods in the aftermath of the storm and subsequent flood-
ing.8 That endeavor owes much of its success to the well-worn cooperative 
patterns and military operations standards that had been agreed upon in 
advance by NATO member states (Richard 2006a, 7).

Regarding direct relations with foreign governments, initial problems 
on the side of the U.S. federal government can be attributed to the complete 
lack of procedures for receiving foreign aid. The U.S. National Response 
Plan for domestic disasters, released by the Department of Homeland Se-
curity in 2004, consolidated existing plans and provided a common frame-
work for federal agencies and nonfederal organizations to meet disaster and 
emergency needs. Under its International Coordination Support Annex, 
the State Department was to be responsible for international assistance.9 
However, that annex did not clarify how to handle relief supplies arriving 
in the United States, nor did the State Department have any procedures 
in place for this task (Richard 2006a, 15). Respective responsibilities were 
eventually worked out between FEMA and the State Department, but only 
after four days had passed and several international partners had with-
drawn their time-sensitive contributions.

Sweden’s Rescue Services Agency, for instance, waited eleven days for 
approval to transport donations, including mobile communications equip-
ment provided by Ericsson Corporation. By the time of approval, water-
purification equipment and thirty thousand blankets had already been off-
loaded. The communications equipment, meanwhile, was received too late 
to be effective in the Hurricane Katrina response, although it was eventu-
ally used in the aftermath of Hurricane Rita.
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The British contribution to Hurricane Katrina ran into significant ob-
stacles. The British Ministry of Defense sent five hundred thousand ready-
to-eat meals to the United States via civilian aircraft on September 5. Each 
meal contained enough food to last one person twenty-four hours, arriving 
at Little Rock Air Force Base, where the U.S. Air Force was coordinating 
military contributions. From there, the meals were transported to fourteen 
locations in Louisiana. Despite the swift nature of the military-organized 
reception of the meals, USDA inspectors intervened to stop distribution: 
the meals did not conform to U.S. standards regarding meat products. 
Some meals were in parking lots, ready to be distributed to hurricane vic-
tims, when they were withdrawn. Eventually, the meals were sent to other 
countries in the world where they met shared standards (Richard 2006a, 
18). Similar examples can be found in cases of aid received from Switzer-
land, Austria, and several corporate donors.10

In contrast, the Canadian contribution to the relief effort was seamless. 
Richard attributes this success to a “shared history and border, common 
time zones, and a large number of Canadians living in New Orleans.” More 
specifically, she suggests that “pre-existing relationships between Canadi-
ans and American counterparts facilitated Canadian involvement” (2006a, 
20–21).

Two dimensions of the Canadian assistance effort should be highlighted. 
First, military cooperation between the two countries took place without 
many hitches. Within days, the Canadian armed forces had launched “Op-
eration UNISON,” which included more than one thousand personnel, 
three warships, and one coast guard vessel. Sailing from Nova Scotia on 
September 6, the group carried several tons of relief supplies and unloaded 
them in Pensacola, Florida, six days later, before sailing on to Gulfport and 
Biloxi. There, Canadian Navy personnel worked alongside the U.S. Army 
Corps of Engineers, while military divers worked with their counterparts 
to clear essential navigation lanes. Cooperation between Canadian and 
U.S. armed forces has been a regular occurrence for many years, carried 
out under a series of agreements regarding joint training and exercise. In 
addition, Canadian Air Force helicopters took over search-and-rescue opera-
tions in the U.S. Northeast, in order to free U.S. Coast Guard personnel for 
deployment to the Gulf Coast. A similar story holds for NORAD, the North 
American Aerospace Defense Command, a Cold War–era military opera-
tion in which both U.S. and Canadian armed forces take part (Cooper and 
Block 2006). The two militaries coordinated their response via NORAD, 
since, with very clear protocols in place, the two militaries could act as one. 
Richard suggests that under NORAD, “Canadian and American militaries 
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have attained a high level of interoperability—they train together and share 
common command structures, language, and standards” (2006a, 22).

Second, Canadian mounted police and civilian rescue teams faced al-
most no obstacles to entering and operating within the United States. 
Again, this is attributable not only to preexisting relations but also to an 
integrated security and defense space that served to facilitate cooperation 
during Katrina.

Another example of successful bilateral cooperation was between the 
United States and the Netherlands. A preexisting agreement between the 
U.S. Army Corps of Engineers and the Dutch Public Works and Water Man-
agement Agency (Rijkswaterstaat) helped to speed important contributions 
from the Netherlands. When the hurricane hit, Dutch water-management 
experts came quickly to New Orleans and brought mobile pumps. Five 
Dutch experts established mobile pumping stations in Plaquemines Parish, 
while other Dutch officials worked on fixing damaged pumps. Months after 
the initial response, Dutch engineers were still at work, while also assisting 
the U.S. Army Corps of Engineers with a crucial hurricane-protection study 
in 2006. The Dutch team was awarded military medals by the U.S. Army 
Corps of Engineers.

Several other examples of effective cooperation involve Germany, Japan, 
and Mexico. In each case, existing relationships, past experience, and com-
mon standards smoothed the path toward cooperation. In the German and 
Mexican examples, shared military procedures account for much of the suc-
cess, although preestablished civilian assistance agreements also seem to 
have had a salutary effect on relations (Richard 2006a, 17, 26, 38–39; Ger-
man Embassy 2005).

Medical teams from foreign countries did not fare as well. Hungary sent 
doctors to assist in the effort, but they were told to stand down when they 
contacted the U.S. Department of Health and Human Services upon their 
arrival. Foreign doctors cannot practice medicine in the United States with-
out a license. The state of Louisiana waived those rules several days after 
the storm and agreed not to impose sanctions on foreign doctors operating 
in good faith (K. R. Klein and Nagel 2007).

In sum, it would appear that institutions, in the shape of formal multi-
lateral organizations, established policy networks, and common procedures, 
played a factor in most of the successful cases of international cooperation 
during Hurricane Katrina. NATO and NORAD allowed militaries to facili-
tate aid delivery. Cross-border networks, such as those between the United 
States and Canada and between the United States and Mexico, sped the de-
livery of aid on its way. And pre-agreed-upon procedures for expertise shar-
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ing and assistance ensured that engineers from the Netherlands, aid orga-
nizations from Canada, and military personnel from Germany were able 
to cooperate effectively with U.S. officials. The British case suggests that 
institutional factors assisting cooperation are complex and multifaceted: al-
though the United States and the UK share much in common and enjoy 
high-level political consensus on security matters, operational and techni-
cal standards for working together on matters like Hurricane Katrina differ 
significantly.

Adherence to Common Ideas

The last condition that influences the “capacity to cooperate” is the pres-
ence of shared cognitive and normative frameworks. Common professional 
backgrounds and cognitive frameworks used to tackle problems can facil-
itate cooperation and build trust in working together to achieve common 
outcomes.

Untangling the influence of ideas from factors like shared interests and 
facilitating institutions can be a challenge (Hall and Taylor 1996; Keohane 
and Nye 2003). In combing the empirics on Hurricane Katrina, we took note 
of any evidence of social bonds between the United States and foreign coun-
tries, preestablished networks among respective agencies, and communities 
of professionals working together across borders. In these cases, shared cog-
nitive and normative frameworks may help to explain cooperation.

The relationship between the United States and Canada, for instance, is 
one that reveals such ideational frameworks (see, e.g., Holsti 1971; Keohane 
and Nye 1974; Fox 1977). Government officials view one another’s territo-
ries as neither foreign nor domestic, using a unique term within the Ca-
nadian embassy to the US—intermestic—to describe relations between the 
two countries. These relations assume a special character because they are 
based on not only a shared border but also a common culture and funda-
mentally compatible ideas about government and society (Sundelius 2005). 
One analyst describes a “common security space” underpinned by a com-
mon approach (E. Gilbert 2007). As Risse-Kappen points out, however, 
“ideas do not float freely” (1994). Agency must also be accounted for in this 
analytical perspective, since ideational frameworks are often “carried,” pro-
moted, or blocked by strategically placed actors, organizations, and interest 
groups. The groups that span borders and harbor similar cognitive and nor-
mative scripts are most likely to exhibit a capacity to cooperate.

A common perspective on search and rescue was on display when a forty-
six-member team of specialists from British Columbia worked with Louisi-
ana counterparts to assemble within hours and deploy to New Orleans. The 
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team, which included trained first responders from the fire department, po-
lice, ambulance service, and public works, was in the city by September 1. Its 
members integrated quickly into the Louisiana State Police Search and Res-
cue chain of command and encountered few obstacles to cooperation. The 
joint team, assigned to a neighborhood of New Orleans, rescued 119 people 
and administered medical treatment to 172 via a small emergency treatment 
center (Cooper and Block 2006). By September 6, exhausted and having ad-
dressed the immediate rescue needs, the members of the Canadian team 
turned their places over to teams from California and Tennessee. The com-
mon background and similar professional training of these team members 
have been credited with their quick deployment and swift integration into 
U.S. search-and-rescue teams (Richard 2006a, 2006b).

Military services, which are well-known for sharing professional norms 
about service and sacrifice and which tend to operate according to standard 
operating procedures stemming from shared military history, might be ex-
pected to cooperate fairly smoothly during such an extreme event as Hur-
ricane Katrina. The evidence seems to confirm this expectation. Not only 
the Canadian Navy, which shares long-standing ties and familiar structures 
with the U.S. Navy, but also the Dutch and Mexican navies provided es-
sential assistance to the Hurricane Katrina response. Dutch frigates posi-
tioned themselves to assist the U.S. Navy with medical personnel and evac-
uation procedures. The Mexican Navy sent a ship that anchored alongside 
the Dutch frigates and deployed amphibious landing vehicles and helicop-
ters in cooperation with the other navies present. The Singapore Air Force, 
which has Chinook helicopters permanently stationed in Texas, took part 
in aid delivery and rescue operations under the leadership of the U.S. Coast 
Guard (Mateo 2006).

A shared professional background may account for smooth cooperation 
between Red Cross agencies in Canada and the United States. Organiza-
tions in both countries deployed in tandem to Houston, Texas, to receive 
and distribute aid. The common “Red Cross ethos,” Richard argues, “al-
lowed for a smooth reception for the Canadians” (2006a, 22).11

One of the major obstacles to international cooperation in Hurricane Ka-
trina was the presence of conflicting mind-sets regarding cooperation. One 
mind-set, based on diplomacy imperatives, led to a focus on foreign policy 
considerations when deciding whether and how to accept aid. Another mind-
set was based on effective response, which tended to emphasize the time-
sensitive nature of aid and the need to save lives. Different agencies in the 
U.S. federal government, it could be said, subscribed to conflicting mind-
sets regarding priorities and led to slow and ineffective response. As Richard 
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puts it, the federal government “failed to balance disaster response needs 
with foreign policy objectives.” Richard quotes one disaster expert who 
complained that “diplomacy got in the way of effective disaster response” 
(2006a, 43). The lack of a common cognitive framework regarding aid dona-
tions seems to have contributed to this inability to cooperate effectively.

Moving toward Resilience through Cross-Jurisdictional Cooperation

Analyzing international cooperation in the aftermath of Hurricane Ka-
trina reveals a mixture of successes and failures. Cooperation between the 
United States and some foreign countries worked smoothly, as aid workers 
integrated with U.S. counterparts and supplies reached suffering victims. 
In other cases, money, goods, and technical experts never reached their in-
tended targets. Failed cooperation meant that valuable supplies were left 
sitting in foreign airports, were stranded in U.S. storage facilities, or were 
even returned to their source.

Although further analysis is required to untangle the array of causal fac-
tors that may have conditioned cooperation, our findings help to answer a 
central question posed in the introduction to this volume: what does “resil-
ience” look like in practice, and how might social systems work toward it? 
By showing how cross-jurisdictional cooperation contributes to resilience, 
unraveling some key factors that explain cooperation capacity, and testing 
those factors in the case of the Hurricane Katrina response, we shed light 
on the multifaceted concept of resilience.

As modern crises and disasters become ever more complex, and as our 
societies become ever more interdependent, the capacity to reach across 
borders and draw in essential resources becomes increasingly important 
to ensuring the survival of interdependent social systems. In this chapter, 
we focused primarily on the conditions that enable such capacity among 
national governments and their agencies, using crisis response as our em-
pirical frame of reference. In an age of complex, transboundary crises (Boin 
and Rhinard 2008), crisis prevention will become increasingly challenging 
as well. Harnessing multiple resources across sovereign boundaries and 
fragmented professional communities will require mechanisms for forging 
a “global approach” (Jeggle 2001). Subsequent chapters in this book study 
that challenge and widen our understanding of the full range of resources 
required to effectively manage crises through international cooperation. As 
crises grow more complex and the world draws closer together, the ability to 
cooperate effectively to identify, mobilize, and deploy those resources across 
borders will be a key source of societal resilience.
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12 I nternational Disaster Resilience 
	P reparing for Transnational Disaster

	 Thomas W. Haase

On Monday, April 6, 2009, at approximately 3:30 in the morning, the 
Abruzzo mountain region of Central Italy was shaken by an earthquake 
that measured 6.3 on the Richter scale (U.S. Geological Survey 2009). Nes-
tled within a lush valley, and surrounded by the Apennine Mountains, is 
L’Aquila, the capital city of the Abruzzo region and home to more than sev-
enty thousand Italian citizens. Officially established in the thirteenth cen-
tury, L’Aquila has a historical lineage that can be traced back to early Roman 
times. The movement along the highly active Celano-L’Aquila fault system 
not only flattened large sections of residential and commercial structures 
but also destroyed numerous cultural and architectural treasures located in 
the region. The earthquake destroyed or rendered uninhabitable more than 
eleven thousand buildings (International Federation of Red Cross and Red 
Crescent Societies 2009c).

Equally tragic was the human impact. Statistics released a week after 
the event revealed that 298 lives had been lost, 1,000 others suffered vari-
ous forms of injury, and 17,000 needed temporary housing (International 
Federation of Red Cross and Red Crescent Societies 2009b). Although the 
damage caused by the L’Aquila earthquake did not cross national boundaries 
per se, the events that began to unfold after the shaking stopped indicated 
that the international community would play a critical role in the response 
and recovery efforts. Indeed, by the Monday after the earthquake, dozens of 
organizational actors from around the world had mobilized personnel and 
initiated operations that would provide assistance to the affected population.
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In the hours after the earthquake, the Italian government activated its 
domestic disaster response system and indicated that it would not require 
international assistance (Swissinfo 2009). Although the surge of concern 
that follows a major disaster event generates substantial offers of assistance 
from international actors, many national governments have rejected, or at 
least initially resisted, offers of international assistance. For instance, after 
the Sumatran earthquake and tsunami of 2004, the Indonesian govern-
ment hesitated before allowing international organizations access to the 
province of Aceh, which had until that time experienced thirty years of civil 
conflict. The United States, following the devastation of New Orleans by 
Hurricane Katrina and the breakdown of its disaster management system, 
rejected outright dozens of offers of assistance from the international com-
munity (CREW 2007). Even Myanmar, one of the least developed countries 
in the world, followed this pattern of resistance after Cyclone Nargis came 
ashore on May 2, 2008 (Denby 2008). The reluctance to accept interna-
tional assistance often wanes after national governments recognize the im-
pact of the disaster upon their affected communities.

When a national government does accept external assistance, the chal-
lenge for decision makers is to coordinate activities among response organi-
zations to ensure the effective distribution of domestic, as well as interna-
tional, assistance. The ever-increasing connectedness and interdependence of 
today’s international community place significant pressure on the decision 
makers responsible for disaster management operations. Disaster events, 
historically confined to a single community or region, now have the poten-
tial to affect the social, economic, and political systems of countries around 
the world (Wachtendorf 2000). If a national response system fails to man-
age a localized disaster effectively, the effects can expand outward and could 
threaten domestic security or even regional and international security. The 
question is how to improve the framework of policy and practice to enable 
the international community to assist national governments to mitigate and 
respond more effectively to disaster events.

This chapter seeks to contribute to the discussion of international disas-
ter resilience by highlighting gaps in current international disaster man-
agement policy and analyzing how these gaps contributed to the communi-
cation and collaboration difficulties that occurred during the international 
response to the 2004 Sumatran earthquake and tsunami. The findings pre-
sented by this exploratory analysis indicate that while international disaster 
management has evolved substantially over the last forty years, much of the 
progress has been achieved at the national and subnational levels. While 
this is an important step, significantly less success has been achieved at 

@seismicisolation@seismicisolation

https://t.me/seismicisolation


222    Thomas W. Haase

the international level. Consequently, the mechanisms needed for interna-
tional resilience have yet to be developed or implemented. Building upon 
the theoretical framework discussed by Mark Rhinard and Bengt Sundelius 
(see chapter 11 in this volume), this chapter argues that international resil-
ience requires the development of sociotechnical systems that not only help 
to facilitate disaster response but also improve the ability of disaster man-
agers to facilitate recovery, mitigation, and prevention activities in at-risk 	
communities.

The Evolution of International Disaster Management Policy

The genesis for modern disaster management policy occurred in 1755 when 
Lisbon, the capital city of Portugal and the fourth-largest European city, 
was all but destroyed by an earthquake and tsunami of unprecedented scale 
(Dynes 2005). Since that time, the responsibility for disaster management 
activities has largely fallen on the modern nation-state. During the 220 
years that followed the devastation of this powerful European city, the re-
sponse of national governments to the risks of natural and man-made disas-
ters has been neither adequate nor consistent. To fill many of the voids, non-
governmental organizations such as the International Committee of the Red 
Cross began to conduct disaster response activities at the international level 
during the middle of the eighteenth century. When nation-states did make 
progress, they focused their attention on the national and subnational levels. 
Only during the last forty years has a cohesive interest in the development 
of functional disaster management institutions and mechanisms at the in-
ternational level emerged. There are two parallel trends in the evolution of 
disaster management policy at the international level. The first trend re-
lates to the emergence of the foundations for a cohesive international disas-
ter management policy. The second relates to the development of bilateral 
and regional policies between nation-states to deal with issues of disaster 	
management.

International Policy Developments

A significant development in international disaster management policy oc-
curred on December 22, 1989, when the General Assembly of the United 
Nations declared the 1990s the International Decade for Natural Disaster 
Reduction. In Resolution 42/236, the United Nations recognized the need 
for the international community to “reduce through concerted action, es-
pecially in developing countries, the loss of life, property damage and so-
cial and economic disruption caused by natural disasters” (United Nations 
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1989). Emphasizing the critical role of technology and science in reducing 
disaster risk, the resolution called upon national governments to formu-
late national disaster prevention and mitigation programs, increase public 
awareness of disasters, and improve the availability of emergency response 
supplies in disaster-prone areas. At the time, the international community 
was primarily concerned with developing scientific and technical means to 
mitigate the consequences of natural disasters.

Yet many members of the disaster management community recognized 
that, although science and technology were necessary components of an ef-
fective disaster management system, they were not sufficient. In May 1994, 
the international community met in Yokohama, Japan, and agreed that the 
economic and social consequences of disaster had risen and that success-
ful disaster management would require more than response activities. Ac-
knowledging this problem, the international community adopted the Yoko-
hama Strategy and Plan of Action for a Safer World. Considered a major 
policy shift, the Yokohama Strategy recognized that to reduce the conse-
quences of disaster and the need for disaster relief, policy makers would 
have to focus on all four elements of the disaster cycle: prevention, mitiga-
tion, preparedness, and response and relief.

The plan of action outlined in the Yokohama Strategy identified specific 
tasks that would need to be implemented at the local, national, regional, 
and international levels (United Nations 1994). At local and national levels, 
governments would express their commitment to vulnerability reduction, 
improve risk assessment and warnings, develop cooperative relationships 
with nongovernmental organizations, stimulate community participation, 
and adopt national disaster management legislation and policies. At the re-
gional level, organizations would identify common vulnerabilities, improve 
communications regarding natural disasters, establish early warning mech-
anisms, and develop mutual assistance agreements. At the international 
level, nation-states would, through bilateral agreements and multilateral 
cooperation, improve the exchange of information on disaster reduction 
policies and technologies; ensure cooperation in the areas of research, sci-
ence, and technology; and recognize the need for adequate coordination in 
international disaster management. As a policy document, the Yokohama 
Strategy represented a concerted international effort to get the full range of 
stakeholders, across the various levels of jurisdiction and fields of expertise, 
involved in helping communities reduce their disaster vulnerability.

As the International Decade for Natural Disaster Reduction drew to a 
close, the United Nations recognized that disaster management remained 
a critical policy issue for the international community. The United Nations 
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also recognized that future progress in the field of disaster management 
would require an unprecedented amount of cooperation from the interna-
tional community. On December 22, 1999, the General Assembly adopted 
Resolution 54/219 and called upon governments to continue to:

cooperate and coordinate their efforts with the Secretary-General and the Under-
Secretary-General for Humanitarian Affairs, the United Nations system, nongovern-
mental organizations and other partners, as appropriate, to implement and to de-
velop further a comprehensive strategy to maximize international cooperation in the 
field of natural disasters, based upon an effective division of labour, from prevention 
to early warning, response, mitigation, rehabilitation and reconstruction, including 
through capacity-building at all levels, and the development and strengthening of 
global and regional approaches that take into account regional, subregional, national 
and local circumstances and needs, as well as the need to strengthen coordination of 
national emergency response agencies in natural disasters. (United Nations 1999)

This resolution established the foundation for the creation of the Interna-
tional Strategy for Disaster Reduction (ISDR), which is an international 
framework composed of a partnership of actors from the governmental, 
nongovernmental, academic, and scientific communities that seek to re-
duce disaster risk around the world. This community of actors would be 
managed by an interagency secretariat and the Interagency Task Force for 
Disaster Reduction. The interagency secretariat is responsible for coordi-
nating natural disaster strategies and programs and for bridging the gaps 
between those working in the disaster management and in the humanitar-
ian assistance fields. Chaired by the undersecretary general for humanitar-
ian affairs at the United Nations, the Interagency Task Force for Disaster 
Reduction is mandated to identify gaps in disaster reduction policies and 
generate recommendations for remedial actions.

The second major policy development occurred in January 2005, when 
the United Nations ISDR held the World Conference on Disaster Reduc-
tion in Kobe, Japan. The conference was well attended and included rep-
resentatives from more than 150 governments, twenty-one international 
nongovernmental organizations, and dozens of United Nations bodies and 
programs (United Nations 2005b). Attendance by the general public was 
also substantial, and the public forum received more than forty thousand 
visitors (United Nations 2005b). Acting in unison, the participants declared 
that communities must continue to be strengthened against the risk of di-
saster and that this could be accomplished by fostering a culture of disaster 
prevention and resilience. To achieve their goal of reducing disaster losses, 
both in terms of “lives lost and in the social, economic and environmen-
tal assets of communities and countries,” the participants adopted a new 
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policy declaration, the Hyogo Framework for Action 2005–2015: Building 
the Resilience of Nations and Communities to Disasters. The participants 
hoped that this policy declaration would serve as the official blueprint for 
the reduction of vulnerability in at-risk communities around the world.

The Hyogo Framework for Action identifies three strategic goals for the 
global improvement of disaster management. The first goal is “to increase 
the effective integration of disaster risk considerations into sustainable de-
velopment policies, planning and programming at all levels, with a special 
emphasis on disaster prevention, mitigation, preparedness and vulnerabil-
ity reduction” (United Nations 2005a, 3). The second goal is to develop and 
strengthen “institutions, mechanisms and capacities at all levels, in partic-
ular at the community level, that can systematically contribute to building 
resilience to hazards” (United Nations 2005a, 4). The final goal is to sys-
tematically “incorporate risk reduction approaches into the design and im-
plementation of emergency preparedness, response and recovery programs 
in the reconstruction of affected communities” (United Nations 2005a, 4). 
The priorities for those who signed onto the Hyogo Framework for Action 
were to ensure that risk reduction is both a national and a local priority, to 
improve the disaster monitoring and warning systems, to build a culture of 
safety and resilience, to reduce risk factors, and to strengthen preparedness 
at all jurisdictional levels.

As with the International Decade for Natural Disaster Reduction, there 
would be different tasks for the stakeholders operating at the various levels 
of jurisdiction. In 2005, the tasks were more prescriptive. At the national 
level, states would assist the progress of their risk-reduction activities, de-
velop procedures for reviewing progress against the framework for action, 
and adopt the domestic and international legal instruments necessary to 
reduce disaster risk. At the regional level, organizations would promote 
programs for technical cooperation and standards for the sharing of infor-
mation and the mobilization of resources. These organizations would also 
explore the development of regional capacities for risk detection and early 
warning systems for disasters. Finally, at the international level, organiza-
tions would work with the United Nations to assist developing countries 
in improving their disaster resilience. Further, international organizations 
would work together to support the collection of data for the development 
of early warning systems for natural hazards. With these new policy devel-
opments, there was hope that the world would significantly reduce disaster 
losses by 2015.
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Bilateral and Regional Policy Developments

In parallel with progress at the international policy level, nation-states 
have also been engaged in activities to resolve disaster management issues 
among themselves. While the specific details of such policies are beyond 
the scope of this chapter, the overwhelming majority of the national-level 
agreements take the form of bilateral or mutual aid agreements between 
national governments (Fisher 2007). The bilateral arrangements cover a 
range of issues and address matters such as the provision of technical as-
sistance, customs and visas, the identification of information-sharing re-
quirements, and the distribution of response costs, as well as the specific 
processes for the initiation and cessation of disaster assistance. National 
governments also sign mutual aid agreements, typically in the form of 
memoranda of understanding that are developed on a case-by-case basis 
with nongovernmental organizations. For example, the International Feder-
ation of Red Cross and Red Crescent Societies has entered into agreements 
with sixty-nine separate national governments, and these mutual aid agree-
ments identify the parameters within which disaster response operations 
may take place (Fisher 2007, 5).

Closely related to the mélange of national agreements has been the 
emergence of regional agreements, entered into simultaneously by multiple 
national governments, which deal with disaster management issues. Many 
of these regional agreements follow geographical boundaries, for example, 
the Organization of American States, the European Union, and the Associa-
tion of South-East Asian Nations (ASEAN). As members of regional organi-
zations have become increasingly concerned about disaster risk, they have 
moved to standardize policy and practice with respect to issues such as ac-
cess to the disaster location, development of collaboration mechanisms, lo-
gistics, the role of military units, the training of personnel, identification 
of the deceased, and control of disaster relief contributions. An example of 
where such a regional agreement has gained traction occurred after the Su-
matran earthquake and tsunami of 2004, when several member states of 
ASEAN advanced a treaty called the Agreement on Disaster Management 
and Emergency Response. Although not yet fully adopted as law, Article III 
of the treaty details six core disaster management policy principles for the 
region: (1) respect for sovereignty and territorial integrity; (2) acknowledg-
ment that the state that requests assistance shall direct relief and recovery 
operations; (3) the need to prevent disasters though prevention and miti-
gation efforts; (4) the need to strengthen collaboration and cooperation in 
prevention, mitigation, response, and recovery; (5) the need to mainstream 
disaster risk reduction into national and subnational policies and practice; 
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and (6) the need for a community-based approach to addressing disaster 
risks (ASEAN 2005). By taking a more comprehensive approach, such re-
gional disaster management agreements are designed to fill the voids left 
by both international policy and bilateral and mutual aid agreements be-
tween national governments.

The Patchwork of International Policy

Clearly, policy developments at the international level reflect the manner in 
which nations and local communities think about disaster. The first major 
shift was the movement away from the narrow emphasis on disaster relief 
to a more holistic conception of disaster. Today, there are few who would 
dispute that disaster risk reduction, and in turn the social and economic 
consequences of disaster, require policy makers to consider the role of pre-
vention, mitigation, preparedness, and relief—as well as recovery—in their 
national and local disaster management plans. The second major shift in 
policy thinking was the realization that linkages exist between disaster 
management and sustainable development. Rather than waiting to rebuild 
a community after a disaster strikes, urban and economic planners in de-
veloping counties could sow the seeds for resilience in at-risk communities 
long before the occurrence of a natural disaster. The third major shift has 
been the recognition that the consequences of disaster can have a signifi-
cant effect on the international community and that a cooperative frame-
work must be developed to ensure the efficient transfer of goods and ser-
vices across jurisdictional boundaries during a time of crisis.

Notwithstanding these developments, it is clear that the international le-
gal and policy framework for disaster management is insufficient to handle 
not only contemporary disaster threats but also the problems caused by the 
megadisasters that will inevitably strike densely populated urban areas. 
First, the framework for disaster management at the international level re-
mains, at best, a patchwork system of legal structures and policy declara-
tions that not only results in divergent gaps in policy between nations but 
also creates the potential for legal disputes and confusion during emer-
gency situations. Second, disaster management policy at the international 
level remains overwhelmingly focused on improving national and local ca-
pacity, especially in developing countries. While this is a critical step in the 
march toward disaster-resilient communities, attention can also be directed 
toward developing standardized policies and mechanisms to facilitate ef-
fective action at the supranational level. Third, although there has been a 
movement toward the development of regional early warning systems, pol-
icy discussions at the international level have failed to address the need for 
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the design, implementation, and interoperability of technical systems that 
are necessary for the management of disaster response and recovery opera-
tions. Failing to resolve the policy issues that exist at the international level 
today will only increase the risk of damage imposed upon at-risk communi-
ties. In a strange twist of irony, the consequences of future disasters may 
no longer be simply the result of the disaster event itself, but of the ineffec-
tive response to that event.

The Expansion of International Disaster Management Actors

Corresponding to the evolving international disaster management policy 
context, the international community has seen a significant rise in the num-
ber of organizational actors that participate in disaster management activi-
ties. Following a disaster event, hundreds of organizations descend on the 
disaster scene and begin to conduct operations. When there are disruptions 
in communications, or ineffective information flows among decision mak-
ers, this web of organizations adds to the uncertainty found in disaster envi-
ronments. Further, many of these organizations operate outside the disaster 
management plans implemented in the affected community.

To improve coordination, decision makers will often group response or-
ganizations according to their primary response function. This is logical, 
given that these organizations specialize in a diversity of functions, for in-
stance, logistics, financial support, communication, coordination, search 
and rescue, health care, infrastructure repair, transportation, and tempo-
rary shelters. While a functional classification helps to organize activities, 
it is does not enable policy makers to capture the full potential of organiza-
tions that operate in a given disaster management and response system. 
Given this recent surge in the number of organizations interested in disas-
ter management, the issue for policy makers has become how to manage 
effectively this dynamic community of organizations.

The organizations involved in a given disaster management system can 
also be categorized vertically by their level of jurisdiction and horizontally 
by their source of funding. In terms of their level of jurisdiction, the over-
whelming majority of organizations operate primarily at the local, provin-
cial, and national levels. Other organizations are established to operate in 
the international arena, their primary mission to coordinate and support 
the activities of national and subnational organizations. In terms of their 
funding source, disaster management organizations generally fall into one 
of three distinct categories. Public organizations perform governmental 
functions and are usually responsible for the design, implementation, and 
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execution of official disaster management policies and procedures. Other 
public organizations, such as the United Nations, are funded by taxpayers 
through government contributions and work in close collaboration with 
national and subnational organizations. Equally important is the prolifera-
tion of nonprofit disaster management organizations. These organizations 
usually have expertise around a specific disaster management function or 
deliver assistance to a specific assemblage of beneficiaries. They range in 
size from the vast network of chapters that make up the International Fed-
eration of Red Cross and Red Crescent Societies, to small locally focused 
organizations such as the Ibrahim Nain Foundation in Indonesia, which 
only operate in specific target communities. Rounding out this classifica-
tion schema are private organizations. This category includes organizations 
such as airline and shipping companies, utility companies, telecommunica-
tions companies, and transportation companies, which have all begun to 
play critical roles in disaster management activities and consequently have 
begun to integrate their disaster management plans and activities more 
closely with those of public and nonprofit organizations.

When categorized vertically and horizontally, these organizations do not 
just constitute a set of actors organized around specific disaster functions, 
but rather represent a scalable set of actors that, if properly integrated, 
could serve as the foundation upon which international disaster resilience 
could be developed. Only when the vertical and horizontal classification 
framework is fused with the functional classification framework, however, 
is the true nature of the disaster management system revealed. Very little 
work has been done at the international level to map the full range of ac-
tors that are involved in disaster management activities. The mapping that 
has been done occurs primarily through the United Nations, but even then, 
as was the case in Indonesia following the Sumatran earthquake and tsu-
nami, these mapping activities have been initiated only after response ac-
tivities are recorded. An exploratory analysis of the organizational activities 
that occurred in Indonesia after the tsunami revealed a bifurcation in the 
response system. There existed an official system, which consisted of orga-
nizations that operated within the framework designed by the Indonesian 
government and the United Nations, and an unofficial system, which con-
sisted of organizations that did not. The problem of bifurcation could be re-
solved with a census of international organizational actors that are certified 
to participate in disaster management activities.

@seismicisolation@seismicisolation

https://t.me/seismicisolation


230    Thomas W. Haase

Impediments to International Disaster Management 

The evolution of policy and the expansion of organizational actors have been 
a mixed blessing for those involved in international disaster management. 
These developments have reflected the emergence of a global consensus 
among policy makers and organizations that the consequences of disasters, 
as well as the mode of response actions, possess a transnational character 
and will often require the movement of goods and services across jurisdic-
tional boundaries. Yet the lack of a cohesive policy and technical framework, 
necessary to ensure that organizations responding to disaster events can 
collaborate and cooperate effectively, has created a number of impediments 
that constrain the effectiveness of international disaster management activi-
ties. The critical challenge for policy makers is not just to assess the extent 
of the damage in the disaster-affected area but also to identify and integrate 
the various capabilities of the responding organizations, many of which are 
arriving to conduct operations in an unfamiliar environment.

The failure to identify and integrate the various capacities of the hetero-
geneous collection of organizations that respond to disaster events can have 
a devastating effect on response operations. In part, the problem relates to 
the inability to provide policy makers with actionable information (Comfort 
1999). To make effective decisions in uncertain disaster environments, pol-
icy makers must have two general types of information. They need access to 
information that allows them to comprehend the extent of the physical and 
social damage in the affected area, as well as information that allows them 
to comprehend the nature of the organizations present in the response sys-
tem and their respective levels of resources, personnel, and capacities. Infor-
mation deficiencies can undermine the development of collaboration and co-
ordination, creating mismatches between the needs of those affected by the 
disaster and the activities being conducted, as well as the resources being 
delivered, by response organizations. For example, in Indonesia, some re-
sponse organizations were so awash in relief funding that they attempted to 
declare “ownership” of entire villages and worked to exclude other response 
organizations from conducting response and reconstruction operations in 
the area. The transnational character of disaster consequences, as well as the 
growing involvement of international actors in disaster management, indi-
cates the need for international disaster resilience.

The Development of International Disaster Resilience

In the Hyogo Framework for Action, the United Nations affirmed the princi-
ple that developing resilient communities provides the most effective means 
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to manage disaster (United Nations 2005a). Resilience is defined as “the ca-
pacity of a system, community or society potentially exposed to hazards to 
adapt, by resisting or changing in order to reach and maintain an accept-
able level of functioning and structure. This is determined by the degree to 
which the social system is capable of organizing itself to increase this capac-
ity for learning from past disasters for better future protection and to im-
prove risk reduction measures” (United Nations 2005a, 4). Yet designing 
strategies for achieving resilience remains a continuing policy issue.

Policy makers have long emphasized structural and nonstructural miti-
gation, the reformation of disaster response organizations, and the imple-
mentation of detailed operational plans and procedures to reduce disaster 
risk. While these approaches have improved decision making in localized 
events, they have done little to help manage the complexities of large, mul-
tijurisdictional disasters. The challenge is to understand how these compo-
nents contribute to disaster resilience at the international level. The goal is 
to engage the organizational actors involved in disaster management at the 
international level to operate as members of a single epistemic community 
(E. B. Haas 1990). In this international community, decision makers would 
use information technology to collect and analyze information related to 
a disaster event. The information would be disseminated “in real time” 
across the system’s full spectrum of disaster management actors. Given 
their increased situational awareness about existing opportunities and con-
straints, decision makers would be able to rapidly identify and implement 
appropriate warning and response strategies.

Once selected, these strategies would be simultaneously transmitted 
throughout the disaster management network, which would be designed to 
cover issues of disaster warning, response, and recovery. Supported by an 
integrated collection of feedback loops that provide continuous information 
updates, the decision makers would be able to quickly detect and dissemi-
nate information related to the constraints and opportunities that arise. 
This process ensures that the organizations in the response system, with-
out centralized coordination, could learn to “mutually adjust” and “fit” their 
response capacities and capabilities to the demands of the operational envi-
ronment (Comfort 1999). Analogous to the “edge of chaos” principle found 
within complex adaptive systems theory, the continual process of learning 
ensures that, as circumstances in the operational environment change, the 
response strategies and activities of decision makers and organizations also 
change (Holland 1995; Gell-Mann 1994).

While the notion of an international disaster-resilient community pres-
ents a challenge to the conventional wisdom that administrative centraliza-
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tion is critical for the effective management of disasters, an important step 
must be taken before resilient systems can be built and implemented. Spe-
cifically, there exists the need to understand the development and evolution 
of disaster management and public administrative networks (Goldsmith and 
Eggers 2004; O’Toole and Meier 2004; Agranoff 2006, 2007). Yet there is 
little empirical research available for examination (Provan, Fish, and Sydow 
2007), and many questions about international resilience remain unan-
swered. Examining how an international response system evolves in an ac-
tual disaster event can provide insight into this policy problem. First, which 
organizations are able to gain access to, and operate within, international di-
saster response systems? Second, what are the primary characteristics of or-
ganizations that operate in such systems; what are their sources of funding, 
whether public, private, or nonprofit; and what are their levels of jurisdic-
tional authority? Third, how rapidly, and on what dates, do the organizations 
enter the international disaster response systems? Finally, and perhaps most 
important, to what extent do interactions among response organizations 
drive the structural evolution of the international response system? Address-
ing these questions will not only identify the organizational composition of 
the disaster response system but also identify the organizational gaps that 
often undermine the communication and coordination necessary for devel-
oping international resilience.

Indonesia and the Great Sumatran Earthquake and Tsunami of 2004

No event illustrates the need to improve international disaster resilience 
better than the Indonesian response to the Sumatran earthquake and tsu-
nami of December 26, 2004. The organizations that conducted response 
activities in Indonesia after the tsunami were exposed to significant con-
straints, which undermined their ability to trace decisions related to threat 
detection, damage assessment, information collection and dissemination, 
and collaboration. While these organizations ultimately formulated re-
sponse strategies to cope with the constraints, the record of disaster op-
erations revealed gaps between Indonesia’s disaster response plan and 
the capacity of its response system to conduct operations in a large, multi-
jurisdictional environment (Tsunami Evaluation Coalition 2006; Comfort 
2007a). The Indonesian tsunami response system provides a case study 
that can be used to explore the factors that support and inhibit the resil-
ience of large, multijurisdictional response systems.

The Indonesian case illustrates the dynamics that evolve in a country 
that was not prepared for a major disaster event.1 While an informal re-
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sponse system emerged after the tsunami, it had to develop—often on an 
ad hoc basis—the capacity to respond to the needs of those affected by the 
disaster. The laws and regulations related to disaster management that 
had been adopted by the Indonesian government prior to 2004 were often 
vague and piecemeal. This legal uncertainty contributed to a number of dif-
ficulties. First, although there were many laws and regulations that referred 
to “emergencies” or “disasters,” they often did not define with any preci-
sion the types of events that fell into these categories. Second, there were 
instances when, even though the Indonesian government recognized the 
need to take action, it often did not identify the specific agencies that would 
fulfill this responsibility. Equally problematic was that BAKORNAS PBP, 
the organization responsible for the coordination of disaster management 
activities in Indonesia, was an ad hoc governmental coordination board, 
which lacked the legal and budgetary authority to direct and implement di-
saster management policy throughout Indonesia.

The existence of a patchwork system of laws, regulations, and institu-
tions does not mean that the Indonesian government was unaware of the 
threats posed by natural disasters. The laws and regulations implemented 
throughout Indonesia indicate that the government acknowledged that di-
sasters would have detrimental political, social, and economic effects on 
the country. Rather, the political and economic transformations that had 
occurred throughout the country prior to 2004 precluded the Indonesian 
government from making disaster management a priority (National Coor-
dinating Board 2004). At the time of the tsunami, the Indonesian govern-
ment had not overcome this political impasse and did not have an institu-
tional framework in place to prepare for, and respond to, events such as the 
tsunami. This fact was made painfully clear on the morning of December 
26, 2004, when the tsunami struck Sumatra. The wave not only washed 
away entire communities but also destroyed the limited institutional frame-
works upon which response to the event would have been developed. The 
international disaster response community was equally unprepared for 
such a situation.

Preliminary findings from an exploratory analysis of the Indonesian re-
sponse to the 2004 Sumatran earthquake and tsunami (Comfort 2007a; 
Comfort and Haase 2007) offer insight into the dynamics of the response 
system. Three specific questions were addressed by this research. First, 
what was the organizational composition of Indonesia’s tsunami response 
system? Second, to what extent did the activities of these organizations 
drive the development of Indonesia’s tsunami response system? Third, to 
what extent did organizational interactions drive the structural evolution of 
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Indonesia’s tsunami response system? The emphasis on these questions is 
driven by two complementary factors: the need to address the gap in the 
literature on administrative networks and the need to understand fully the 
development and evolution of disaster response systems.2

System Composition

The findings for the composition of the tsunami response system indicate 
that the system itself was extremely large. Indeed, in its entirety, the system 
consisted of 554 distinct organizational actors, representing a diverse spec-
trum of response organizations. Continuing with the analysis, the dataset 
was limited to include only the organizations that were engaged in interac-
tions with other organizations (e.g., that conducted joint operations; ex-
changed information, resources, and/or personnel; or collaborated). This 
network was labeled the interacting Indonesian tsunami response network. 
The results presented in table 12.1 indicate that there were 350 organiza-
tional actors in Indonesia’s interacting response system. This system was 
extremely diverse, in terms of both size and resource levels and missions 
and goals. The striking thing about this network of actors was how quickly 
it developed. For instance, prior to the tsunami, there were only five for-
eigners working in Aceh province. During the month after the tsunami, ap-
proximately forty-five hundred foreigners, along with tens of thousands of 
Indonesian volunteers, flooded into Aceh province.

The organizational composition data reveal two interesting characteris-
tics of the interacting response system. First, the system was asymmetric in 

Table 12.1  Organizations Identified in the Interacting Response System

	 Source of Funding	

	 Public	 Private	 Nonprofit	 Special Interest	 Totals

	 N	 %	 N	 %	 N	 %	 N	 %	 N	 %

Level of Jurisdiction	

 I nternational	 99	 28.3	 23	 6.6	 26	 7.4	 2	 0.6	 150	 42.9

 N ational	 57	 16.3	 28	 8.0	 19	 5.4	 2	 0.6	 106	 30.3

  Provincial	 10	 2.9	 1	 0.3	 3	 0.9	 1	 0.3	 15	 4.3

 L ocal	 50	 14.3	 15	 4.3	 14	 4.0	 0	 0.0	 79	 22.6

  Totals	 216	 61.7	 67	 19.1	 62	 17.7	 5	 1.4	 350	 100
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terms of the type of organizations that were present. A review of the figures 
indicates that 216, or 61.7 percent, of the organizations were public. Equally 
interesting is that, of the identified organizations, 150, or 42.9 percent, were 
international. This reflects the willingness of the Indonesian government 
to accept external assistance after realizing that the disaster could not be 
managed without the support of the international community. Second, the 
system was scalable, meaning that a local actor could search horizontally 
(across public/private/nonprofit organizations) or vertically (across local/
provincial/national/international organizations) to acquire the information 
and resources needed to complete response actions. These figures suggest 
that composition of the informal response system was sufficiently diverse 
to enable it to adapt to the constraints and opportunities present in the post-
tsunami disaster environment.

System Growth

The findings for the growth of the response system show the evolving na-
ture of the response system. By January 8, 2005, approximately 266, or 
78.5 percent, of all interacting organizations identified in the response sys-
tem had begun to conduct operations.3 Equally striking is the rate of sys-
tem growth. For instance, between December 26, 2004, and December 29, 
2004, the number of organizations that entered the system grew rapidly 
and reached approximately 35 percent. Then, from December 29, 2004, un-
til January 1, 2005, there was a period of extremely slow growth. After Jan-
uary 1, 2005, the system again began to expand in size. The plateau in sys-
tem growth, which can be clearly seen in figure 12.1, may have been the 
result of two factors. First, given the lack of communication with the areas 
affected by the tsunami, governmental and nongovernmental actors were 
uninformed as to the scope and scale of the disaster. Indeed, it was not 
until Vice-President Jusuf Kalla returned to Jakarta after an information-	
gathering trip to Aceh province that perceptions began to change. Second, 
there was hesitation on the part of the Indonesian government to “inter-
nationalize” Aceh province, which had experienced thirty years of conflict 
between government forces and the Free Aceh Movement (GAM). Then, af-
ter January 1, 2005, new organizations were again detected in the response 
system. This increase in growth may be attributed to three events that oc-
curred on January 1, 2005: (1) the arrival of the U.S. Navy, specifically the 
USS Abraham Lincoln taskforce; (2) the Indonesian Ministry of Finance’s 
reduction of import duties on relief goods to zero; and (3) the World Health 
Organization’s initial coordination meeting, which led it to start scaling up 
its operations.
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System Evolution

Social networks analysis can be used to document how structural relations 
influence social and political outcomes with respect to a given policy issue. 
Traditional network studies examine the network, or the perceived network, 
at a single point in time. Rather than focusing on these dates in isolation, 
or combining the data into a single metanetwork, this exploratory research 
sought to understand the nature of the structural changes that occurred 
during this transition.

One of the most fundamental ways to investigate change within Indone-
sia’s tsunami response system is to examine the number of organizations 
engaged in interactions on specific dates, as well as the types of response 
activities that occurred on those specific dates. As shown in figure 12.2, the 
number of organizations engaged in interactions was not stable through-
out the period under analysis. Rather, the number and types of interactions 
engaged in by organizations changed significantly during the three weeks 
after the tsunami. While there were clear periods of elevated activity, the 
response organizations shifted the focus of their activities. Through visual 
observation of the results, Indonesia’s interacting tsunami response system 
can be separated into three distinct periods of activity.
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Fig. 12.1. Change in cumulative percentage of organizations detected in the interacting tsunami 
response system
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The first period lasted from December 26, 2004, to December 30, 2004, 
peaking on December 28, when fifty-five organizations were identified in-
teracting with other organizations within the response system. The ma-
jority of activities that occurred during this period of time were related to 
the damage and loss assessments and initial response. The second period 
lasted from December 31, 2004, to January 7, 2005, peaking on January 4, 
when eighty-one organizations were engaged in interactions. During this 
period, the focus of activities shifted to tasks that were related to health, 
logistics, and coordination issues. The final period lasted from January 8, 
2005, to January 16, 2005, peaking on January 10, when thirty-eight or-
ganizations were interacting with other organizations. Again, the focus of 
the activities shifted during this period to addressing issues of security, the 
sheltering of displaced persons, and recovery of the affected regions.

Two additional factors may have shaped the context of disaster opera-
tions in Indonesia. First, although limited, this empirical record indicates 
that, even though policy makers expressed concern about the security of 
disaster response personnel in the days after the tsunami, the majority of 
security activities did not occur until the third week of the response. Sec-
ond, it took more than five days before the organizations in the response 
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system were able to get the necessary logistics in place, mostly from inter-
national actors, to start the effective movement of goods and personnel to 
the victims. While such findings may or may not be surprising, they do 
present an empirical record of the lack of disaster resilience at the interna-
tional level.

The structure of the interacting response system is revealed by a review 
of the density of interactions among organizations at a given time.4 As fig-
ure 12.3 shows, the daily density of the interactions among response organi-
zation in the Indonesian response system was extremely low. More impor-
tant, the relatively low density rates present in the response system did not 
change over time. This finding indicates that the organizations in the sys-
tem were not interacting with each other to provide coordinated assistance. 
Indeed, later action reports revealed that organizations missed numerous 
opportunities for collaboration and cooperation (Tsunami Evaluation Coali-
tion 2006). In some instances, the lack of information prevented organiza-
tions from realizing that they had an opportunity to collaborate on an issue 
area or in a particular location. In other instances, some organizations real-
ized they could have interacted but chose not to do so, focusing instead on 
the performance of separate operations.
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Fig. 12.3. Density of organizational interactions by date
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A second way to evaluate the structure of the response network is to ex-
amine the average betweenness centrality of the actors in the network.5 In 
other words, are there actors in the response network that control the flow 
of information and resources? Although not reported here, the average be-
tweenness scores for organizations in the informal response network were 
extremely low, which could indicate that no single organization acted as the 
“gatekeeper.” The data in figure 12.4 represent the maximum betweenness 
scores for the organizations identified in the interacting response network. 
Again, while the overall scores are low, the data indicate that some organiza-
tions had relatively high betweenness scores. More important, with the ex-
ception of January 7–8, 2005, a set of highly central actors emerged within 
the tsunami response system. For example, with maximum betweenness 
scores of .2874 and .2109 respectively, the Association of South East Asian 
Nations and the Office of the President of Indonesia were the two most 
central actors in the response network for January 3, 2005. Likewise, with 
a maximum betweenness score of .3651, the Indonesian Chamber of Com-
merce was the most central actor in the network for January 9, 2005.

These findings indicate that certain organizations possessed more cen-
tralized control over the flow of information and resources in the response 
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system than others. Yet actors such as the Indonesian Chamber of Com-
merce may have had a high betweenness score simply because they had a 
large number of interactions with many organizations on one specific date, 
as opposed to consistent activity in the response system. When the non-
critical actors are excluded, other organizations, for example, the Indone-
sian Ministry of Health and the World Food Program, are identified as the 
most central actors in the response network, in terms of their betweenness 
scores. These findings do not fully explain why difficulties occurred in the 
response system, especially with the lack of coordination. To be resilient, 
a system must have the capacity to adapt—that is, organizational decision 
makers must have the ability to move information and resources through-
out the response system.

The extent to which such movement is possible can be examined by 
analyzing the number of components present in the Indonesian tsunami 
response system.6 The number of components in the Indonesian response 
system, on a day-by-day basis, is presented in figure 12.5. These results in-
dicate that the response system was actually composed of multiple discon-
nected groups. For example, on December 28, 2004, sixteen separate groups 
of organizations were conducting response operations. On January 4, 2005, 
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thirteen groups of organizations were identified. On average, there were just 
over 6.5 components in operation on each of the days within the twenty-two-
day period under analysis. While many of these groups were indeed con-
ducting response activities, for example, collecting information or delivering 
supplies such as medicine or tents, they were doing so in isolation, without 
the assistance of organizations operating in other components. The tsunami 
response unfolded not as a result of actions taken by organizations within a 
single unified system, but rather as a result of the actions taken by organi-
zations in a collection of distinct and independent response systems. As a 
result, the information and resources available to the organizations operat-
ing in one component were not available to the organizations operating in 
another component, and vice versa. These empirical data support the gen-
eral consensus that, although the Indonesian response system displayed re-
markable capacity to respond to an unprecedented disaster event, the discon-
nections that existed within the system created asymmetries of information, 
resources, and personnel throughout the system (Tsunami Evaluation Coali-
tion 2006).

A Sociotechnical Framework for International Disaster Resilience

There is an emerging consensus on the need for more effective interna-
tional disaster management policy. Significant progress has been made, 
especially in the years since the United Nations designated the 1990s the 
International Decade for Natural Disaster Reduction. At the local level, citi-
zens have become aware of threats in their communities and have started to 
take action, often on their own, to mitigate the potential consequences of di-
saster. At the national level, governments have passed legislation calling for 
the creation of national and subnational policies and institutions to address 
disaster management issues. The international community has also made 
critical progress. By not only agreeing to come together to discuss disaster 
management issues but also recognizing the transnational character of di-
saster, nations acknowledge that the reduction of disaster risk will require 
cooperation and collaboration across jurisdictional boundaries. Yet the lack 
of a cohesive policy and technical framework at the international level has 
impeded the development of international disaster resilience. Indeed, the 
secretary general of the United Nations, in his “Report on the Implementa-
tion of the International Strategy for Disaster Management,” indicated that, 
at its current rate of change, the international community will be unable to 
meet its goal of reducing disaster losses by 2015 (United Nations 2007).

The lack of resilience at the international level was clearly evident in the 
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response to the 2004 Sumatran earthquake and tsunami. After the col-
lapse of the formal Indonesian response system, hundreds of organizations 
rushed into Banda Aceh, the overwhelming majority of which had little 
experience with either disaster response or the affected region. Although 
these organizations came together to form the basis of a scalable and het-
erogeneous response system, failures in communication prevented decision 
makers from fully leveraging the capacity of the response system. Rather, 
these response organizations broke off into separate components that were 
structurally isolated from each other. As a result, the decision makers in 
the system struggled not only to identify the needs of the affected popula-
tion but also to match the needs of these groups with the resources avail-
able in the system. This led to the development of additional problems, for 
example, organizational competition and the unequal distribution of relief 
supplies.

While the Indonesian response system ultimately managed the uncer-
tainties present in the post-tsunami environment, many of the problems 
that arose during the recovery period can be directly traced to mistakes that 
were made during the response period. To reduce disaster risk, it is impera-
tive that the international community establish the foundation for interna-
tional resilience, which would support national governments engaged in 
disaster management activities.

The development of international disaster resilience will require a so-
ciotechnical approach, which can facilitate system learning and adapta-
tion through the examination of “the relationships and interrelationships 
between the social and technical parts of [a] system” and of how these re-
lationships enhance organizational knowledge and effectiveness (Coakes, 
Willis, and Clark 2002, 5). On the social side, the international community 
can support national governments in their efforts to pass and enforce di-
saster management legislation within their jurisdictions. It could do so by 
developing a single disaster management treaty that would strengthen the 
Hyogo Framework for Action and replace the current patchwork of bilat-
eral, regional, and multilateral agreements. Finally, the international com-
munity can develop standardized disaster management policies and proce-
dures, perhaps through some form of international certification, which will 
help policy makers to better manage the nongovernmental organizations 
that populate the international disaster management arena.

On the technical side, governments can design and implement interna-
tional systems that facilitate the transfer of information and resources, not 
only during the response period but also during the mitigation, prepara-
tion, and recovery phases of the disaster cycle. Disaster management sys-
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tems, regardless of the phase of the disaster cycle, must maintain high 
levels of interoperability between their technical and social components. 
A properly designed technical system would ensure that information flows 
and feedback loops function among the organizations in the system (Com-
fort et al. 2001; Comfort 2005). Only then can information be transformed 
into the knowledge policy makers need to take effective action. Given the 
rising threats posed by transnational disasters, and the need to coordi-
nate disaster management activities across international boundaries, the 
international community can continue to help develop political and tech-
nical systems at national and subnational levels, while also bridging the 
gaps among these systems to encourage the development of international 	
resilience.
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13  Designing Resilient Systems
	I ntegrating Science, Technology, and Policy  
	 in International Risk Reduction

	 Hui Ling, Taieb Znati, and Louise Comfort

When a massive earthquake, measuring 9.3 moment magnitude on the 
Richter scale of earthquake intensity, occurred on December 26, 2004, at 
7:58 a.m. (local time) off the western coast of Sumatra, Indonesia, it trig-
gered not only a devastating tsunami wave that struck coastal communi-
ties in twelve nations around the Indian Ocean basin but also a wave of 
concern, interest, and commitment in the global scientific community, fo-
cused on discovering new methods of detecting tsunamis and protecting 
coastal communities from their catastrophic consequences. Geophysicists 
have long considered earthquakes nearly impossible to predict (Field, Mil-
ner, et al. 2007), but tsunamis offer a modest possibility for early detec-
tion, depending upon the location of the triggering undersea landslide and 
its distance from shore. Further, new developments in sensor technologies 
for monitoring seismic movements and integrating this information with 
changes in the water column and speed of the advancing wave have en-
abled scientists to explore new methods for early tsunami detection in or-
der to transmit these data to land-based organizations that could mobilize 
rapid evacuations for communities at risk.

This chapter presents a design for integrating critical technologies with 
human organizational systems in order to increase resilience in risk-prone 
communities. Technologies enable human resilience in uncertain physical 
environments by systematically monitoring risk conditions and transmit-
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ting that information to practicing managers. Understanding the role of 
the instruments and the methods of collecting data in challenging physi-
cal environments requires a review of the data-collection instruments and 
how they contribute to the improved performance of organizational systems 
(Hutchins 1995). This chapter presents a design for the physical instrumen-
tation of sensors in a network for early detection of near-shore tsunamis.

The threat of tsunamis is inherently an international policy problem, 
one that requires collaboration among nations that border the same ocean 
basins. It is also a difficult, interdisciplinary problem that has long chal-
lenged disaster managers and scientists alike. Significant progress has 
been made with the development of deep ocean buoys that can detect seis-
mic movement accurately and transmit this information via the Global 
Seismographic Network to coastal nations in advance of the oncoming wave 
(Leith, Gee, and Hutt 2009). A more difficult problem is the threat of near-
shore tsunamis in which the undersea landslide occurs within fifty miles 
of shore and the warning time for the advancing wave to coastal communi-
ties is less than fifteen minutes (Bernard et al. 2006).

A key question for scientists and disaster managers is whether appropri-
ate technologies could be integrated to design a method that would allow 
both early tsunami detection for near-shore tsunamis and quick and accu-
rate communication of that information to on-shore emergency service or-
ganizations in time to protect their communities. This is a problem of risk 
assessment that was previously considered beyond human intervention, 
one that can only be addressed by designing appropriate technologies to 
support detection and informed action for land-based emergency response 
organizations.

Importantly, the difficulty of this problem has attracted the interest 
and engagement of an interdisciplinary group of geophysicists, engineers, 
computer scientists, policy analysts, and disaster managers from many na-
tions. It has also won the interest and financial support of research organi-
zations from the United States, the European Union, Japan, and of course 
nations with coastal communities exposed to near-shore tsunami risk. In 
its best form, an emerging “epistemic community” is clearly focused on 
this research problem. Scientific organizations supported by funds from 
their respective governments have joined this collaborative effort to explore 
constructive methods to mitigate the global risks of near-shore tsunamis, 
which disproportionately affect island nations. For example, the National 
Oceanic and Atmospheric Administration (NOAA) of the United States 
supports a Tsunami Research Program, as do the meteorological agencies 
of Japan, Australia, Germany, Indonesia, and other nations (U.S. Congress 
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2006). The Intergovernmental Oceanographic Commission (IOC), estab-
lished by the United Nations in 1960, focused specifically on the problem 
of tsunami detection and warning after the 2004 Sumatran earthquake 
and tsunami (IOC 2005).

Global efforts to address this problem do not diminish the scientific and 
technical difficulties of solving it. This chapter introduces one aspect of an 
international, interdisciplinary research effort to devise a method of early 
detection of tsunamis using underwater sensor networks (UWSNs) to de-
tect the generation of a tsunami wave and to communicate that information 
to land-based emergency services organizations.1 This research focuses on 
the threat of near-shore tsunamis off the coast of western Sumatra, and 
represents a collaborative effort among Indonesian and U.S. scientists and 
researchers to address a difficult sociotechnical problem. Importantly, the 
project has received the full support of U.S. and Indonesian scientific and 
governmental organizations in terms of data collection, access to facilities, 
expert advice, and counsel. While the research is ongoing, this chapter con-
siders the challenging problem of how and where to locate underwater sen-
sors so they will communicate data reliably via a network to inform deci-
sion making by practicing managers regarding tsunami risk.

This research explores feasible methods of mitigating tsunami risk by 
monitoring the challenging underwater environment. To the U.S. National 
Science Foundation, it represents the type of “high-risk, high-pay-off” re-
search that requires investment of time, resources, and experimentation 
over the long term to achieve measurable results. Such efforts, relatively 
new, are inherently interdisciplinary, interorganizational, and international.

Design of a Data Collection Model for Early Tsunami Detection

This chapter examines the interdependence of social and technical sys-
tems, exploring advances in the design of underwater sensor networks as 
a model for developing resilient technical systems that are able to renew 
their performance after damaging dislocation to support key organizational 
functions for communities exposed to recurring risk. Although underwa-
ter sensor networks are important for many applications—for example, off-
shore drilling for oil or monitoring the health of coral reefs—their appli-
cation in this study focuses on the design of a low-cost, effective means 
for early detection of near-shore tsunami waves in order to inform on-shore 
emergency service organizations of a threat to coastal communities. To 
carry out this study, we selected a field study region off the western coast 
of Sumatra, adjacent to the city of Padang. Padang is the capital of the prov-
ince of West Sumatra, a metropolitan region of approximately 900,000 in-
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habitants. The city has historically been subject to both earthquakes and 
tsunamis and has been identified by the government of Indonesia as a pri-
ority region for disaster-risk reduction.

We are fortunate to have the support of researchers at Bandung Institute 
of Technology, Bandung, and the State Ministry of Research and Technol-
ogy, Jakarta, Indonesia, and their willing collaboration in the design, imple-
mentation, and evaluation of the proposed model in this Indonesian com-
munity that is exposed to recurring seismic and tsunami risk. The larger 
research project will assess the processes of search, exchange, recognition, 
interpretation, communication, and action in reference to risk at three lev-
els of aggregation of information—individual, organizational, and system-
wide—but these processes depend upon developing the technical capacity 
to detect and transmit tsunami risk at its earliest indication.

The benefit of this sociotechnical approach is the potential for insight 
into the cognitive processes involved in moving from individual perception 
of risk, to group formation, to collective action to mitigate risk and facilitate 
response to danger. The objective is to determine at what points, and to 
what extent, human capacity to process information regarding risk can be 
enhanced by appropriately designed information technology. While the full 
study will include four phases of decision making in an evolving disaster,2 
this chapter will focus only on early-stage detection of tsunami risk and the 
design of a technical network of sensors for detection and communication 
of data regarding tsunami risk from the ocean environment to on-shore 
emergency services organizations.

Early-Stage Detection of Risk

This stage will use a network of technical sensors to present data on a series 
of initially vague changes in indicators of seismic and tsunami risk. These 
sensors will include ocean-bottom detection of seismic movement, pressure-
sensor reports of rising water columns, and sensor reports of wave speed as 
the wave moves past a series of sensors. From the perspective of each organi-
zation (e.g., firefighters or members of the police department), these reports 
will be transmitted to a central information-processing system for integra-
tion and analysis to create a cumulative profile of risk for the whole com-
munity. The information-processing system, specified as a virtual server for 
each organizational unit, will be designed in a bowtie architecture to allow 
each organization to receive information relevant to its mission.

In typical scenarios, the single centralized server analyzes the data from 
multiple sensors to detect any type of risk to the whole community and then 
transmits the resulting information to individual decision makers with dif-
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ferent levels of authority and responsibility for emergency response. We will 
expedite the transmission and analysis by filtering such data within the 
sensor network; a layer above the sensors will provide the views of specific 
areas of risk and provide to each organizational unit separate views for its 
particular set of responsibilities. In addition, a repository of raw data will be 
provided to satisfy the need for more detailed information about an event, if 
needed.

Three sets of indicators will be used to illustrate low, medium, and high 
degrees of risk. For example, an initial report from a network of ocean-	
bottom sensors may indicate low-level seismic activity in a specific region 
of the ocean floor. A second report from bottom-pressure sensors in the 
same region may indicate a rising water column in the ocean volume. A 
third report may indicate a rapid increase in the speed of waves in the same 
geographic area. Any single report may not be cause for alarm, but the set 
of reports together may indicate a major threat of tsunami. Tsunami emer-
gency managers would register to receive such information, and only such 
information would be delivered to their consoles, during normal operating 
scenarios. The question in this phase is to determine at what point in the 
presentation of cumulative information regarding risk individual decision 
makers would recognize the potential threat as one that requires action.

The first step in the design of this network is the location of the sensors 
on the ocean floor in order to maximize their capacity to communicate with 
one another, as well as to minimize the cost in terms of the number of sen-
sors to be deployed. It is essential to understand both the capacity of sen-
sors in designing these networks and the limitations of their operations in 
an ocean environment. A critical function of the sensors is to estimate the 
location of other sensors in the network to enable communication among 
them. This is not easy in an ocean environment, subject to shifting cur-
rents and passing ships.

Underwater sensors can collect many different types of data, varying from 
the temperature, density, pressure, salinity, acidity, hydrogen, and turbidity 
of the water being monitored, to the seismic activity of the ocean floor. Un-
derwater sensors, equipped with acoustic modems, can communicate with 
each other directly or through multiple hops, using acoustic channels. The 
data at each sensor are then transmitted back to surface stations for further 
processing. Underwater sensor networks are envisioned as a key technology 
for implementing a large variety of applications, such as environmental mon-
itoring, disaster prevention, seismic monitoring, and tactical surveillance.

To implement these applications, the geographical location of each sen-
sor node is required. It is obtained through an integrated device such as a 
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GPS receiver or inferred by exchanging messages among sensor nodes. For 
instance, the storm surges produced by Hurricane Katrina resulted in nu-
merous breaches and the consequent flooding of approximately 75 percent 
of the metropolitan areas of New Orleans. If an underwater sensor network 
had been deployed to monitor the condition of the levees of New Orleans, 
potential warnings about when and where the breaches might occur could 
have been reported to local authorities before the levees started to fail. This 
critical information, if provided, could have reduced the loss of property 
and lives in New Orleans, if not avoided such losses completely.

The problem of locating each sensor node, referred as “location discov-
ery,” has been extensively investigated for terrestrial sensor networks, and 
many schemes have been proposed to address it. Most proposed schemes 
require the location of some nodes in the network to be known in advance. 
These nodes are termed anchor nodes or reference nodes. The unresolved 
nodes then estimate their location after sufficient information is gained 
through the exchange of messages with reference nodes. Once an unre-
solved node successfully gains knowledge of its location, it becomes a new 
reference node and starts to provide its location information to other unre-
solved nodes in the network. The process continues, hop by hop, until all 
nodes resolve their position or no unresolved node can resolve its location.

A simple example of location estimation is described in figure 13.1. 
Given the location of three reference nodes and the distance from an un-
resolved node to these three nodes respectively, the unresolved node can 
determine its own location by trilateration, a method of determining the 
relative positions of three or more points by treating these points as vertices 
of a triangle of which the angles and sides can be measured. An unresolved 
node may also be able to determine its own location using collaborative 
multilateration (ML) (Savvides, Han, and Strivastava 2001). Other informa-
tion such as direction of reference nodes may also be used to estimate the 
location of unresolved nodes (Malhotra et al. 2005).

During the location-discovery process, each unknown sensor node must 
gain sufficient information, such as the locations of and distances to three 
or more reference nodes, in order to determine its own position. To enable 
the discovery of the locations of all unknown sensor nodes, a sufficient 
number of reference nodes and degree of network connectivity must exist in 
the network. The location-estimation process requires an unresolved node 
to gain sufficient information from neighboring resolved nodes through 
communication in order to discover its location. This means that a sufficient 
number of neighbors of the unresolved node must have resolved their loca-
tions in order to provide reference points for the unresolved node. In the ter-
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restrial sensor network, this requirement can easily be achieved by increas-
ing the number of reference nodes or the degree of network connectivity. In 
UWSNs, however, it is common for an unresolved sensor node to not have 
three or more resolved neighboring nodes. This is due to the fundamental 
differences between terrestrial sensor networks and UWSNs. Radio com-
munications, the technology of choice for the physical layer in terrestrial 
networks, can only be used at extra-low frequencies to achieve long-distance 
propagation through conductive seawater. Unfortunately, extra-low frequen-
cies require large antennas and consume excessive amounts of power (Aky-
ildiz, Pompili, and Melodia 2005). To overcome this shortcoming, acoustic 
waves are mainly used for communication underwater. In addition to large 
propagation delays caused by the slow propagation speed of sound waves 
(around 1500 m/s), the complex underwater environment severely impairs 
the acoustic communication channel due to multipath and fading effects.

The unique characteristics of underwater sensor networks, in turn, pose 
a set of new challenges for location discovery, as summarized below:

•	The initial placements of reference nodes are limited. Reference nodes 
	 usually discover their location through external devices such as GPS. 	
	 As mentioned previously, radio frequency (RF) waves are heavily 	

 d1

d3

d2

Reference node

Unresolved node
Fig. 13.1. Location estimation through 
trilateration
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	 attenuated underwater, which limits the use of GPS to above or near 	
	 sea surface. Such a restriction forces reference nodes to be placed at 	
	 or close to sea surface. The remaining nodes of the UWSN must rely 	
	 on location information propagation to resolve their own locations.
•	The number of reference nodes is limited. Terrestrial sensors are cheap 
	 and typically densely deployed within the field. Underwater sensors, 	
	 in contrast, are still expensive and sparsely deployed (Heidemann et 	
	 al. 2006). A limited number of nodes results in low network connec-	
	 tivity, which in turn reduces the number of resolved neighbors for a 	
	 given node.
•	As a result, many nodes cannot discover their locations using the 	
	 multilateration scheme. Consequently, a new scheme must be in place	
	 to enable the continuation of location discovery through the whole net-	
	 work. We propose to utilize the “out-of-range” information at both 	
	 reference nodes and unresolved nodes to refine or determine the 	
	 location sensor nodes in UWSNs, when sufficient information is not 	
	 available. In the proposed scheme, an unresolved node with only two 	
	 neighboring resolved nodes can determine its location under some 	
	 conditions. Further, an unresolved node with only one neighboring 	
	 resolved node may also be able to refine its location estimation using 	
	 “out-of-range” information. As a result, the proposed scheme can 	
	 significantly increase the number of resolved nodes after location 	
	 discovery when the degree of network connectivity is low. The pro-	
	 posed scheme is also resilient to the failure of reference nodes. As 	
	 long as the network is sufficiently connected and a certain number of 	
	 reference nodes exist in the network, the out-of-range information can 	
	 be utilized to help sensor nodes find their locations through informa-	
	 tion exchange.

Related Research

Localization schemes that use reference nodes can be classified into two 
main categories: range-based schemes and range-free schemes. Range-
based schemes mainly consist of two basic phases: distance (or angle) esti-
mation and distance (or angle) combination. Distance estimation explains 
how the distance or angle between two nodes is estimated. In the distance-
combination phase, these types of information are combined to derive the 
location of the unresolved nodes.

The most popular methods used in distance estimation include received 
signal strength indicator (RSSI); time-based methods—time of arrival 
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(ToA) and time difference of arrival (TDoA)—and angle-of-arrival (AoA) 
techniques (J. Gibson 1999). RSSI measures the power of the sensor’s sig-
nal at the receiver and derives the distance between the sender and receiver, 
based on the known transmission power and propagation model. Time-
based methods record the time of arrival (ToA) or time difference of arrival 
(TDoA) and translate it directly into the distance based on the known signal 
propagation speed. ToA and TDoA are used at GPS (Hofmann-Wellenhof, 
Lichtenegger, and Collins 1997) and Cricket (Priyantha, Chakraborty, and 
Balakrishnan 2000) for distance estimation. The AoA system estimates 
the angle from which signals are received and derives node positions using 
geometric relationships (Malhotra et al. 2005).

In underwater sensor networks, surface buoys typically serve as refer-
ence nodes, because they can determine their location using GPS. Other 
nodes may also be used as reference nodes, provided that a priori knowl-
edge of the deployed area is available. These reference nodes form an in-
frastructure of location service, and other nodes in the network directly 
derive their location based on the reference nodes. For example, seaweb 
technology, a system developed by the U.S. Navy to track autonomous un-
derwater vehicles (AUV), relies on these additional anchor nodes deployed 
on the seabed at predetermined locations (Rice 2005). Prospector, a com-
mercial system developed by Sonardyne, also deploys acoustic transponders 
on the seabed at known locations (Sonardyne 2009). Both systems can lo-
cate nodes in the network within a margin of error of several meters. These 
approaches, however, cannot be generally applied to UWSNs, because they 
require prior knowledge of the locations of the deployed area and a large 
number of reference nodes in the network. In many cases, it is very difficult 
to gain the location knowledge of the deployed area in advance.

Instead of relying on prefixed anchor nodes, distributed positioning al-
gorithms assume anchor nodes to be randomly distributed throughout the 
network. Nodes only communicate with their one-hop neighbors and com-
pute the distances to their one-hop neighbors. Multilateration techniques, 
such as atomic, collaborative, and iterative multilateration, are then used to 
estimate the location of sensor nodes (Savvides, Han, and Strivastava 2001). 
The n-hop multilateration scheme (Savvides, Han, and Strivastava 2002) 
examines the conditions under which one-hop, two-hop, and n-hop multi-
lateration can uniquely determine the nodes’ location. The ad-hoc position-
ing system (APS) (Niculescu and Nath 2001) uses four different distance 
metrics, ranging from minimum hop count and sum of hop lengths, to lo-
cal geometric constructions, to location nodes in the network. A variant of 
APS utilizes angle-of-arrival of signals received from anchor nodes for loca-
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tion estimation (Niculescu and Nath 2003a). These schemes rely on a high 
level of network connectivity so that each node can gain sufficient infor-
mation for location estimation. Further, a high percentage of anchor nodes 
must exist to achieve a small value of location error at each sensor node. 
The sparse network topology, caused by the high cost of individual acous-
tic sensors in UWSNs, significantly reduces the effectiveness of these dis-
tributed positioning schemes. To overcome this problem, our scheme uses 
additional out-of-range information, available in the network, for location 
discovery when the number of available anchor nodes is small and network 
connectivity is low in the underwater sensor network.

The schemes presented by Sichitiu and Ramadurai (2004) and Priyan-
tha et al. (2005) use mobile beacons whose locations are always known to 
aid location discovery in terrestrial sensor networks. The mobile beacon 
nodes traverse the sensor network and disseminate their locations to other 
nodes in the network. While a mobile beacon in terrestrial networks can 
easily gain its location through external devices such as GPS, it is still a 
challenge to locate the mobile beacon nodes in UWSNs.

Range-free localization schemes (Niculescu and Nath 2003b; Wong et 
al. 2005; Chandrasekhar and Seah 2006; He et al. 2003) do not use range 
or bearing information for location-estimation purposes. As a result, these 
schemes are generally simpler than range-based schemes. However, these 
schemes provide only a coarse estimation of a sensor node’s location.

DV-hop (Niculescu and Nath 2003b) employs a classical distance vector 
exchange protocol to maintain a node’s distance, in terms of hops to all an-
chor nodes. The hop distance is translated into physical distance after an 
average distance per hop is estimated based on the hop distance and geo-
graphical distance among anchor nodes. The estimated distance to anchor 
nodes is then used to perform triangulation at each node for location esti-
mation. The DV-hop algorithm performs well only in networks that have 
uniform and dense node distribution.

A variant of DV-hop, density-aware hop-count localization (DHL) (Wong 
et al. 2005) is proposed to improve the accuracy of location estimation 
when the node distribution is not uniform. DHL incorporates the density 
of a node’s neighborhood into the average hop distance estimation. Conse-
quently, it can estimate more accurately the location of sensor nodes than 
DV-hop in real deployment scenarios of sensor networks.

The area localization scheme (ALS) (Chandrasekhar and Seah 2006) lo-
cates sensor nodes into a certain area, instead of an exact coordinate. Each 
anchor node sends out beacon signals at a set of predefined power levels. 
The sensors measure the lowest power level that they can receive from each 
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anchor node. The information is then synthesized into an n-dimensional 
coordinate, where the ith coordinate represents the lowest power level from 
the ith anchor node. The granularity of the scheme depends on the interval 
of power levels at which each anchor node is configured to broadcast its 
beacon signals.

Approximate point in triangle (APIT) (He et al. 2003) uses RSSI of bea-
con signals received from anchor nodes to determine if a sensor node is in-
side a given triangle. The APIT tests are carried out with all different com-
binations of audible anchor nodes. The test results are then aggregated, and 
the location is estimated as the center of gravity of the intersections of all 
these triangles. The scheme requires a large level of node density to achieve 
a good level of accuracy of location estimation.

Several other schemes are also proposed to ensure robust location es-
timation against range-estimation errors (Kwon et al. 2005; Moore et al. 
2004), to reduce the number of beacon signals used for location discovery 
(Fang, Du, and Ning 2005), or to reduce location-measurement-error ac-
cumulations (Ji and Zha 2004). Despite all the existing schemes for loca-
tion discovery in sensor networks, the problem of location estimation in 
underwater sensor networks, where many sensor nodes do not have suf-
ficient information to use multilateration for location estimation due to the 
limited number of anchor nodes and the low level of connectivity, is still 
challenging. We propose to explore “out-of-range” information to refine or 
determine sensor nodes’ location in underwater sensor networks, when 
sufficient information is not available for multilateration. The analysis and 
simulation results show that the proposed scheme is very effective in locat-
ing sensor nodes in underwater sensor networks.

Location Discovery Using Out-of-Range Information

In the typical UWSN environment considered in this study, there are two 
types of nodes in the network, namely reference nodes and unresolved sen-
sor nodes. Since the reference nodes obtain their position through external 
devices such as GPS, they can only be placed at the sea-surface level be-
cause the external devices only work in the air. Figure 13.2 describes an ex-
ample network for illustration purposes.3

The reference nodes disseminate their positions to neighboring unre-
solved sensor nodes by broadcasting a message to them. An unresolved 
sensor node, in contrast, measures its distance to each of the neighboring 
reference nodes. If more than three neighbor nodes are reference nodes, an 
unresolved node then estimates its own location using trilateration. In ad-
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dition, the least squares method is used to refine a sensor node’s location in 
an overdetermined system. Otherwise, each unresolved sensor node sends 
a query message to nonneighboring nodes to check whether they can help 
to resolve its location using out-of-range information. Once its location is 
resolved, an unresolved node becomes a resolved node and disseminates its 
own position in the same way as reference nodes do.

Out-of-Range Information

Out-of-range information is based on the following observation: if two sen-
sor nodes, N1 and N2, cannot hear signals from each other, then the dis-
tance between them must be larger than r1, the transmission range of N1, 
and r2, the transmission range of N2. In reality, the transmission range of 
a sensor may be irregular (Zhou et al. 2004). Therefore, the transmission 
range from a sensor node depends on where the destination is. However, 
the observation is still valid if r1 and r2 are replaced with the minimum 
range over all directions that N1 and N2’s signal propagates. The observa-
tion is formally defined as following:

N1, N2 are not neighboring nodes⇒

 dist (N1, N2) > max(min(r1α), min(r2α))    (1)

For simplicity, let r be max(min(r1α), min(r2α)) in the rest of the chapter.
In range-based location-discovery schemes, an unresolved node can es-

timate its own location if three or more than three neighboring reference 
nodes are available. Otherwise, the unresolved node is not able to resolve its 

Reference node

Unresolved sensor node
Fig. 13.2. An illustration example of underwater 
sensor network
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own location. A detailed explanation of how the out-of-range information 
is utilized to resolve an unresolved node’s position in several scenarios is 
presented in the chapter’s appendix.

Range Measurement

There are many alternative methods to measure the distance between 
two nodes in UWSN. Received signal strength indicator (RSSI)–based ap-
proaches estimate the distance between two nodes, according to the re-
ceived signal strength at the receiver node, the transmission power at the 
sender node, and the signal propagation model. Due to the complicated un-
derwater environment, acoustic signal propagation is subject to surface re-
flection, bottom reflection, and backscattering. It also suffers from attenu-
ation loss and losses due to air bubbles and external sources of noise such 
as fish noise. As a result, RSSI-based distance estimation is subject to wide 
variance.

In contrast, ToA- or TDoA-based approaches calculate the distance from 
the signal propagation speed and the propagation time between sending 
and receiving nodes. Unlike the RSSI-based approach for distance estima-
tion, ToA-based ranging technique is not severely affected by the acoustic 
signal-propagation environment. It requires time synchronization between 
the transmitting node and the receiving node in varying degrees. ToA-
based ranging techniques are mostly preferred in underwater sensor net-
works because they provide more accurate distance estimation in general.

In the following, we present a ToA-based technique for range estimation 
in underwater sensor networks. The proposed scheme requires only loose 
clock-frequency synchronization between sender and receiver.

 S

t1

t2

t4

t3

Range_est_request

Range_est_reply

R

Fig. 13.3. Range estimation
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Node S starts the range estimation by sending a “range est request” mes-
sage, m, to R. S also records the time when m is actually sent out through 
an acoustic signal. Upon receiving m from S, node R replies to S with a 
“range est reply” message. The time difference between when m is received 
and when the “range est reply” message is actually sent out through acous-
tic signal is carried in the “range est reply” message. Let TD denote the 
transmission time of a packet; S then computes the propagation delay af-
ter the “range est reply” message from R is received. The distance is then 
estimated as the product of the acoustic signal-propagation speed and the 
propagation delay.

(t2 – t1) – (t4 – t3) – TD(Request) + TD(Reply)

2

The proposed scheme does not require strict clock synchronization be-
tween S and R. It only requires that S and R run at the same clock fre-
quency. Therefore, even if the clock values at S and R are different, the dis-
tance can still be accurately estimated as long as S’s clock and R’s clock run 
at the same frequency. Further, since (t4−t3) is typically small, an insignifi-
cant difference between the clock frequency of S and R does not incur a big 
variance of the estimated distance.

Localization Scheme

Given a range-estimation technique, we now describe our localization 
scheme. Initially, the reference nodes broadcast their location information to 
their neighboring nodes. Upon receiving the location of a reference node, an 
unresolved node measures its distance to the reference node using the tech-
nique described above. If three or more neighboring nodes have resolved 
their positions, the unresolved node can discover its location using trilat-
eration. Otherwise, the unresolved node seeks help from nonneighboring 
nodes for determining or refining its own position.

Figure 13.4 presents the major steps of the localization process executed 
at a reference node, R. The reference node starts the localization process 
by announcing its location to neighboring nodes. It then keeps waiting for 
messages from other nodes. Based on the type of the message received, the 
reference node, R, responds as follows:

•	Upon receiving a “range est request” message from an unresolved 	
	 node U, R replies with a “range est reply.”
•	If a “location help” message for U is received, R simply discards this 	
	 message if it has already processed the help request from U. Other-	
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	 wise, R checks conditions 1 and 2 and sends a “location help reply” to 	
	 U if it can determine or refine U’s location using “out-of-range” infor-	
	 mation. If R cannot utilize its “out-of-range” information to uniquely	
	 locate U’s position, R decreases the “time to live” (TTL) of the “location 	
	 help” message by one and forwards the “location help” message to its 	
	 neighbors when the time to live is bigger than zero.

The main steps of the localization scheme at an unresolved node are 
described in figure 13.5. Each unresolved node, U, basically waits for mes-
sages from other nodes and acts corresponding to the type of the message, 
as shown in the following diagram:

Location announced

    Message m received

  

 Yes M is 
range_est_request?

  

No

M is 
    location_help?

 Yes

         Can help? 
No

 Yes

 Yes

 Yes

    Forward m?

    Forward m?

Forward location_help

 Location_help_reply

No

No

No

     Range_est_replyFig. 13.4. Localization 
algorithm at reference 
nodes
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Fig. 13.5. Localization algorithm at unresolved nodes
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•	After receiving a “location announcement” message from R, U puts 	
	 R’s ID and location information in its resolved node table. It then 	
	 sends a “range est request” message to R. U also starts a timer, t, if  	
	 the “location announcement” is the first announcement message it 	
	 receives.
•	After a “range est reply” is received from R, U computes the distance 	
	 between R and itself. If three or more resolved nodes have replied, 	
	 U can estimate its location and become a resolved node and then 	
	 execute the localization algorithm for reference nodes.
•	If timer, t, expires and U still cannot resolve its location, U initializes 	
	 the TTL of the “location help” message to be h and sends it out to its 	
	 neighboring nodes.
•	Upon receiving a “location help” message for another unresolved node 	
	 U1, node U simply discards this message if it has already processed 	
	 the message. Otherwise it extracts the reference node information 	
	 in the message and determines if its location information can help 	
	 to determine or refine U1’s position. The conditions of case 3 to case 6	
 	 (see the chapter’s appendix) are checked based on the role of U and U1. 	
	 If U’s information can be utilized to determine or refine U1’s location, 	
	 U replies to U1 with a “location help reply” message. Otherwise, U 	
	 decreases the TTL of “location help” by 1 and forwards the “location 	
	 help” to its neighbors if the TTL is greater than 0. U also forwards the 	
	 “location help” message if U1’s location cannot be uniquely deter-	
	 mined by U. After receiving a “location help reply,” U extracts the 	
	 reply information and resolves or refines its location. If U’s location is 	
	 resolved, U becomes a resolved node and executes the localization 	
	 algorithm for reference nodes.

After the reference nodes in UWSN gain their positions using exter-
nal devices, they start the location scheme by sending out a “location an-
nouncement” message. Unresolved nodes then start to exchange messages 
with the reference nodes. Once its position is resolved, an unresolved node 
becomes a resolved node and starts to follow the resolved node’s rules. The 
message exchange continues until no node can gain any additional infor-
mation about its location.
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Performance Evaluation

Methodology

The simulation is developed using a computational simulation program, 
Glomosim 2.03 (UCLA 2009). A set of different scenarios is simulated to 
evaluate the effectiveness of location discovery using out-of-range infor-
mation. In the simulated network, the nodes at the top of the network are 
configured as reference nodes to simulate the constraint that the reference 
nodes must be close to sea surface at UWSN.

The simulated network extends over an area of 1000m x 1000m. The 
acoustic signal-propagation speed varies from hundreds of meters to thou-
sands of meters. In the simulation, a transmission range of 250m is consid-
ered. For simplicity, it is assumed that every sensor has the same value of 
minimum transmission range, r. The proposed location-discovery scheme 
is simulated at the application layer. The initially configured reference 
nodes start to broadcast location information at the beginning of the simu-
lation. All the messages are delivered using user datagram protocol (UDP) 
and retransmitted three times if not received. Each node maintains a neigh-
bor table so that it knows if it is out of the range of another node. Given 
the same number of reference nodes and the same topology, the number 
of resolved nodes in the network is used to assess the effectiveness of the 
proposed scheme after the location discovery is complete. In addition, the 
number of unresolved nodes whose position can be refined using out-of-
range information is also presented. In order to show the effectiveness of 
using out-of-range information for location discovery, the proposed scheme 
is compared to the basic multilateration localization scheme.

Effect of the Number of Hops (h) to Ask for Help for Location Estimation

Generally, any node out of the transmission range of an unresolved node 
might be able to refine or determine the unresolved node’s location. There-
fore, an unresolved node might want to set h as the network diameter and 
send its “location help” message to all nodes in the network in order to 
maximize the probability that its location can be determined or refined. 
However, a large value for h leads to a high number of “location help” mes-
sages transmitted in the network. Hence, the value of h is critical to the 
performance of the proposed scheme, and care must be taken to configure 
the value of h.

Figure 13.6 presents the number of resolved nodes after the location 
discovery in a network of twenty-four nodes and thirty-two nodes. In both 
scenarios, four nodes are initially configured as reference nodes. The value 
of h varies from 2 to 5. As the results suggest, only a slight increase is ob-
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served in the network of thirty-two nodes when h increases from 2 to 3. 
The number of resolved nodes remains the same in the scenario of the net-
work with twenty-four nodes. The reason is that nodes that are multihops 
away may be geographically too far from the unresolved node U, so that 
they are out of the range of any possible location at which U might reside. 
Therefore, a practical setting for h is 2 or 3.

Effect of Average Node Degree

The effectiveness of using out-of-range information to locate sensor nodes 
depends on network connectivity and topology. Figure 13.7 presents the 
number of resolved nodes after location discovery with out-of-range and 
without out-of-range information in a set of scenarios. The number of nodes 
in the network increases from sixteen to fifty, while the number of reference 
nodes remains at four. The average node degree in each scenario is listed in 
table 13.1. The average node degree does not always increase as the number 
of nodes in the network increases. Although this seems to be wrong, a fur-
ther look at the topology shows that it could actually occur. This observation 
stems from the fact that nodes are uniformly placed over the entire area. In 
uniform placement, the area is divided into a number of cells, and a node is 

 0

 5

 10

 15

 20

 25

 30

 35

 40

 1  2  3  4  5  6

N
um

be
r o

f r
es

ol
ve

d 
no

de
s

Number of hops to send location help message

n=32
n=24

Fig. 13.6. The effect of h in networks with four reference nodes
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randomly placed within each cell. A slight increase in the number of nodes 
can create an additional cell that has only a few nodes placed.

When the network has a total of sixteen nodes, both multilateration and 
our scheme cannot locate any other node’s location since the network is 
partitioned. No out-of-range information is useful in this scenario due to 
the lack of connectivity. Our scheme resolves more nodes’ location than the 
basic multilateration scheme as the connectivity increases. As the network 
becomes highly connected, almost all nodes can resolve their location us-
ing the basic multilateration scheme. As a result, no out-of-range informa-
tion is needed in these cases. In UWSN, sensors are typically connected 
with a small value of average node degree. Therefore, the proposed scheme 
can be very effective in resolving other sensor nodes’ location.
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Table 13.1  Average Node Degree g in a Network of n Nodes

n	 16	 24	 28	 30	 32	 34	 36	 40	 48

g	 1.80	 3.10	 4.90	 5.00	 4.80	 4.82	 4.83	 6.90	 7.30
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Location Estimation Error

Although very accurate distances can be measured between nodes using 
acoustic signals (Savvides, Han, and Strivastava 2001), the complex under-
water environment causes errors in the ranging technique. In this section, 
we investigate how the ranging errors affect the location of sensor nodes es-
timated after the location discovery phase.

Figure 13.8 presents the location errors at each resolved node after lo-
cation discovery using “out-of-range” information and the multilateration 
approach. In both approaches, the measured distances between nodes are 
used to derive the location of unresolved nodes. Consequently, varying de-
grees of location errors are expected at the estimated locations of the re-
solved nodes. The location error at a resolved node depends on the accuracy 
of locations of its neighboring resolved nodes and the ranging errors. Most 
nodes, resolved both in the multilateration approach and in the proposed 
scheme, show an estimation error between 10m and 20m. The proposed 
scheme can discover some extra nodes’ position using “out-of-range” infor-
mation. In contrast, the error accumulation during the location-discovery 
process results in a relatively large location error in some nodes.
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Technical Support for Decision Making in Uncertain Environments

In multilateration-based localization schemes for sensor networks, each 
unresolved node must gain sufficient information, such as three reference 
nodes, in order to discover its location. In underwater sensor networks, 
however, it is common for an unresolved sensor node not to have three or 
more resolved neighboring nodes, due to the sparse network topology and 
limited availability of reference nodes. As a result, many nodes cannot dis-
cover their locations using the multilateration scheme.

We proposed utilizing the “out-of-range” information at both reference 
nodes and unresolved nodes to refine or even determine the location of sen-
sor nodes in UWSNs when sufficient information is not available to use 
multilateration. The analysis, documented in the chapter’s appendix, has 
shown that an unresolved node with only two neighboring resolved nodes 
can determine its location under some conditions. Further, an unresolved 
node with only one neighboring resolved node may also be able to refine 
its location estimation using “out-of-range” information. The simulation re-
sults show that the proposed scheme can significantly increase the number 
of resolved sensor nodes after location discovery, when the network connec-
tivity is low. The increase can be as great as 50 percent in some scenarios.

The techniques presented here offer a solution to the critical problem 
of location discovery, which is essential for designing sensor networks 
that offer a promising means for early detection of near-shore tsunamis. It 
represents an advance in technical systems that would support the timely 
monitoring of key indicators of tsunami risk and the transmission of infor-
mation to emergency services organizations to enable them to take action to 
reduce risk for their communities. As such, it constitutes a sociotechnical 
approach to the early detection of tsunami risk that could not be addressed 
by emergency services organizations alone.

The capacity to achieve distributed cognition in practice depends upon 
the processes of communication and the organizational infrastructure that 
are already in place, including the technology itself. This chapter provides 
an example of using technology as a central actor with human actors in 
a resilience system. In designing means to support cognition in resilient 
communities, no matter what the surprise, the tools and instruments of 
data collection for decision making are as important as the operators of the 
system. The research reported here focuses on the design of instruments 
to contribute to a resilient sociotechnical information infrastructure for the 
early detection of tsunami risk.
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Appendix: Detailed Documentation of Out-of-Range Location Estimation 
for Sensor Networks
Cases 1 and 2 show how a nonneighboring resolved node refines other unre-
solved nodes’ position. In addition, an unresolved node can also explore its “out-
of-range” information to refine other nonneighboring unresolved nodes’ loca-
tions under certain conditions in cases 3, 4, 5, and 6. Whether a node N is out of 
the transmission range of U can be determined by sending messages between 
neighboring nodes. If N learns of U’s existence through multiple hop messages 
and U is not in N’s neighbor list, N can infer that U is out of its transmission 
range. In all of the following cases, it is assumed that node N does not hear a 
signal from U. 

Case 1: N is a resolved node, and U has two neighboring resolved nodes
In the scenario presented in figure 13.9(a), the unresolved node has two neigh-
boring reference nodes, R1 and R2. The distance measured from the unresolved 
node to R1 and R2 is d1 and d2, respectively. Obviously, there are two possible 
positions that the unresolved node might be, P1 and P2, given this knowledge. 
Let us assume that another reference node, R3, exists in the network and that the 
unresolved node cannot hear a signal from R3. Furthermore, P2 is in R3’s trans-
mission range, while P1 is not. Therefore, it can be inferred that the unresolved 
node can only reside in P1 because it would hear a signal from R3 if it were at P2.

Let (xR,yR) be the coordinate of the reference node R; let (x1,y1) and (x1́ ,y´) be 

R1

R1

R3

           (b) Case 2

P1

P3

P2

R3

R2

P1 P2

           (a) Case 1

d1

d2

r3

d1

r3

Fig. 13.9. Reference node uses out-of-range information to resolve/refine an unresolved node’s 
position
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the two possible positions of the unresolved node U, and let r be the minimum 
transmission range of R. R can resolve U’s location if it can hear a signal from 
one of these two possible positions, but not both. The condition is expressed as 
follows:

(√(xR– x1)2 + (yR– y1)2 > r && √(xR– x1')2 + (yR– y1')2 ≤ r)

||(√(xR– x1)2 + (yR– y1)2 ≤ r && √(xR– x1')2 + (yR– y1’)2 > r)    (2)

Case 2: N is a resolved node, and U has one neighboring resolved node
In this case, the “out-of-range” information at the reference node is not able to 
determine a unique position for the unresolved node. Nonetheless, it can reduce 
the potential set of locations where the unresolved node may reside in the net-
work. In the example scenario described in figure 13.9(b), the reference node, R3, 
is not a neighbor of the unresolved node. Further, the unresolved node is d1 away 
from reference node R1. Apparently, the unresolved node cannot reside in the arc 
P1P2P3. Therefore, the potential area in which the unresolved node resides is re-
duced to a smaller arc.

Let (xR1,yR1) be the position of the reference node, R1, of an unresolved 
node U, and let d1 be the distance from U to R1. A reference node, R2 lo-
cated at (xR2,yR2), can refine U’s location if it can hear a signal from any 
possible location of U. The condition can be expressed as follows:

(√(xR2– xR1)2 + (yR2– yR1)2 ≤ r + d1)    (3)

As a result, the unresolved node, U, cannot reside in the following area, where 
otherwise U would hear a signal from R1.

{(x, y)| (√(x – xR1)2 + (y – yR1)2 = d1 &&

	 (√(x– xR2)2 + (y– yR2)2 ≤ r }

Case 3: N is an unresolved node with two neighboring resolved nodes, and 
U has two neighboring resolved nodes
In the scenario described in figure 13.10(a), an unresolved node, N, has two 
neighboring resolved nodes, R3 and R4. Given its distance to R3 and R4, d3 and 
d4, N can calculate its two potential locations: P3 and P4. Similarly, the unre-
solved node, U, has two neighboring resolved nodes, R1 and R2, and computes 
its own possible positions: P1 and P2. Further, the distance between P3 and P1 
and the distance between P4 and P1 are smaller than U’s minimum transmission 
range, r. Based on the fact that N is not a neighbor of U, U can determine that it 
must be located at P2.

In general, an unresolved node, N, located at either (x1,y1) or (x1 ,́y )́, can deter-
mine the location of another unresolved node, U, located at either (x,y) or (x ,́y )́, 
if both of its possible locations are within the transmission range, r, from one 
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potential location of U. Combined with the fact that N must be more than r away 
from N, one of the two potential locations of U can be eliminated. As a result, the 
location of U can be determined. The condition is expressed as follows:

(√(x– x1)2 + (y– y1)2 ≤ r && √(x– x1')2 + (y– y1')2 ≤ r)

||(√(x'– x1)2 + (y'– y1)2 ≤ r && √(x'– x1')2 + (y1– y1')2 ≤ r)    (4)

Case 4: N is an unresolved node with two neighboring resolved nodes, and 
U has one neighboring resolved node
The scenario presented in figure 13.10(b) demonstrates how an unresolved node, 
N, helps to reduce the area in which another unresolved node, U, may reside. 
Similar to case 3, node N has two neighboring resolved nodes, R3 and R4. The 
potential location for N is either P3 or P4. The distance between the unresolved 
node, U, and its neighboring resolved node, R1, is d1. Further, both the distances 
between P3 and R1, and between P4 and R1, are smaller than r + d1. Based on the 
fact that N cannot hear a signal from U, the unresolved node, U, cannot reside 
in arc P1P2 if N is at P3. Similarly, U cannot reside in arc P5P6 if N is at P4. In 
this example scenario, arc P1P2 is covered by arc P5P6. Therefore, the unresolved 
node, U, cannot reside in arc P1P2 no matter where N is located.

           (b) Case 4

rr

           (a) Case 3 
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Fig. 13.10. Unresolved node uses out-of-range information to resolve/refine another unresolved 
node’s position
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In general, consider an unresolved node, U, which is d away from its neigh-
boring resolved node R1, located at (xR1,yR1). An unresolved N, located at either 
(x1,y1) or (x1 ,́y )́, can refine U’s position, if both of its possible locations can hear 
a signal from U. The condition is expressed as follows:

(√(x1– xR1)2 + (y1– yR1)2 ≤ r + d && √(x1'– xR1)2 + (y'1– y1R1)2 ≤ r + d)    (5)

As a result, the unresolved node, U, cannot reside in the following area:

{(x, y) | √(x– xR1)2 + (y– yR1)2 = d &&

	  √(x– x1)2 + (y– y1)2 ≤ r    &&

 	 √(x– x'1)2 + (y– y'1)2 ≤ r}

Case 5: N is an unresolved node with one neighboring resolved node, and U 
has two neighboring resolved nodes
Similar to case 3, the scenario presented in figure 13.11(a) also describes how an 
unresolved node, N, helps to determine the location of another unresolved node, 
U. This case differs from case 3 in that the unresolved node, N, has only one 
neighboring resolved node. In figure 13.11(a), U is located at either P3 or P4. N 
is located at d1 away from the resolved node R1. P1 is the farthest point from P4 
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P2
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           (a) Case 5           (b) Case 6 
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Fig. 13.11. Unresolved node uses out-of-range information to resolve/refine another 
unresolved node’s position
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among all the possible locations where N might be. If P4P1 is smaller than r, it 
can be easily concluded that U must reside at P3, because otherwise U would be a 
neighboring node of N.

Generally, consider an unresolved node, U, located at either (x,y) or (x ý )́. An 
unresolved node, N, which is d away from its neighboring resolved node, R1, can 
determine U’s position if N would hear a signal from one possible location of U, 
no matter where it can be. Therefore U cannot be at that location but must be at 
the other possible location, since U would hear a signal from N otherwise. The 
condition is expressed as follows:

(√(x– x0)2 + (y– y0)2 ≤ r, ∀(x0, y0), √(x0– xR1)2 + (y0– yR1)2 = d

||(√(x'– x0)2 + (y'– y0)2 ≤ r, ∀(x0, y0), √(x0– xR1)2 + (y0– yR1)2 = d    (6)

Condition 6 can be simplified into the following equivalent condition after a 
short derivation:

√(x– xR1)2 + (y– yR1)2 ≤ r – d1 || √(x'– xR1)2 + (y'– yR1)2 ≤ r– d1    (7)

Case 6: N is an unresolved node with one neighboring resolved node, and U 
has one neighboring resolved node
In the illustration scenario described in figure 13.11(b), both unresolved nodes N 
and U have only one neighboring resolved node. Further, let P3 and P4 be these 
two positions where U might be located, and the maximum distance from P3 and 
P4 to N are both smaller than r. As a result, it is easy to conclude that the unre-
solved node, U, cannot reside in the arc P3P4.

In general, consider an unresolved node, U, which is d away from its neigh-
boring resolved node located at (xR1,yR1). The unresolved node, N, which is d´ 

away from its neighboring resolved node located at (xR2,yR2), can refine U’s lo-
cation if N can hear a signal from some of the possible locations of U no matter 
where it might be. The condition is expressed as follows:

√(xR1– xR2)2 + (yR1– yR2)2 ≤ r + d – d    (8)

As a result, the unresolved node, U, cannot reside in the following area:

In summary, the location of an unresolved node, U, with two neighboring re-
solved nodes can be determined using “out-of-range” information if all of the 
possible positions of the helping node, N, fall in the shadow area described in 

{(x, y) | √(x– xR1)2 + (y– yR1)2 = d &&

	  √(x– x')2 + (y– y')2 ≤ r, ∀(x', y')

 	 √(x'– xR2)2 + (y'– yR2)2 ≤ d'}
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figure 13.12(a). Any reference node located in the area, or any unresolved node 
whose possible locations are within the area, can locate U, once the “location 
help” message for U is received. Similarly, the location of an unresolved node U, 
with only one neighboring resolved node, can be refined if all possible locations 
of the helping node are within the shadow area in figure 13.12(b).
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P1

(b) Refining area for an unresolved node
with one resolved neighboring node with two potential locations

 (a) Resolving area for an unresolved node
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Fig. 13.12. Location discovery using out-of-range information
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14 R esilience Revisited 
	A n Action Agenda for Managing  
	 Extreme Events

	 Louise K. Comfort, Arjen Boin, and Chris C. Demchak

Defining Resilience (Revisited)

In the early spring of 2009, the city of Fargo, North Dakota, came under 
threat of the rapidly rising Red River. Flood threats occur periodically as 
the snow melts up north and spring rains are heavier than usual. The citi-
zens of Fargo thus know what a flooding Red River can do. As the river 
rose higher than ever before, the people of Fargo sprang into action. In a re-
markable display of perseverance, determination, and collective action, they 
prepared for the worst. In driving sleet and icy cold, young and old filled 
sandbags and worked to strengthen the levees. Watching around-the-clock 
television coverage of Fargo’s plight, one could not help but be impressed 
with the shared will to withstand this impending disaster.

New Orleans in the wake of Hurricane Katrina did not prompt similar 
feelings of admiration (as observed more than once in this book). Whereas 
Fargo is associated with a shared desire among its citizens to withstand 
and overcome this threat, New Orleans in 2005 will forever evoke images 
of desperation and defeat. Four years after the disaster, the Crescent City is 
still facing a steep road toward full recovery.

Some cities do better in the face of disaster than others (Vale and Cam-
panella 2005). It is tempting to describe apparent success in terms of re-
silience and apparent failure in terms of a shopping list of explanatory 
variables (e.g., political culture, the weak designs of protective structures, 

@seismicisolation@seismicisolation

https://t.me/seismicisolation


 Resilience Revisited    273

incompetent leadership). Resilience then becomes a synonym for survival 
and the prescribed antidote for administrative shortcomings. This is too 
simple, as we argued in the introductory chapter of this book. We strongly 
believe that resilience is crucial in the face of changing threats, but we are 
also acutely aware that resilience is not easily defined, measured, or engi-
neered. The chapters in this book aim to help us further down this road 
toward understanding resilience.

One lesson we have learned is that a shared definition of resilience is 
unlikely to materialize any time soon. In the first chapter, we defined resil-
ience rather broadly as the capacity “to proactively adapt to and recover from 
disturbances that are perceived within the system to fall outside the range 
of normal and expected disturbances.” This definition was intended as a 
baseline against which others could be assessed and compared. Quite a few 
authors displayed a tendency—implicitly or explicitly—toward a broader 
definition that includes efforts of prevention, mitigation, risk management, 
and crisis management. Others stuck with a narrower interpretation, fo-
cusing solely on quick recovery after a disaster. While agreement on exact 
wording remains elusive, all authors seem to agree that the term resilience 
refers to an important if not critical feature of a society or organization.

A fundamental lesson of this book is that resilience is the outcome of 
a long-term process. It is the outcome of an institutionalized approach 
that accepts surprise as an inevitable event whose magnitude and rippling 
consequences can be anticipated through knowledge, emerging tools, con-
sensual social collaboration, and preparations to be flexibly innovative. Far 
from a fix-it-and-forget-it approach, enduring resilience is a balancing act 
between risk and resources, between vulnerabilities and escalating or un-
managable catastrophe.

This volume helps tease out some of the key design principles and inher-
ent constraints that must be negotiated in an effort to further societal resil-
ience. Taken together, these insights constitute what we call a sociotechni-
cal approach toward resilience. This approach is a way of seeing—it helps 
to identify vulnerabilities and devise adaptive responses. It is not a how-to-
do-it approach; the world, after all, is too complex for simple answers. Yet 
it is much more than an easy sweep of loosely joined chapters. In fact, we 
argue that this way of seeing represents a sea change—a paradigm change, 
if you will—that gives rise to an effective response to an ever more danger-
ous world.
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Resilience as a Web of Practice

What have we learned from this global tour of organizational policy and 
practice in managing extreme events? The scholars whose work is included 
in this book have examined the management of extreme events from mul-
tiple perspectives and in different settings. Our initial inquiry framed the 
problem of resilience as one confronting current managers responsible for 
disaster-risk reduction in communities exposed to changing risk. The au-
thors in chapter 2 examined the concept of resilience from a theoretical 
perspective, reviewing how other theorists defined and characterized dif-
ferences in the capacity of communities to anticipate, respond to, and re-
cover from adverse events. Chapters 3 through 13 explored the practices of 
governments, organizations, and communities as they struggled to cope 
with adverse events and the extent to which there was a recognizable set of 
characteristics that identifies a “resilient community.”

Running through the chapters of this book is a set of seven themes 
that, taken collectively, characterize the phenomenon of resilience. These 
characteristics emerge more from direct observation of practice in disas-
ter environments than from any abstract conceptualization of administra-
tive performance. Yet this set of themes reveals a logical interdependence 
that distinguishes communities that engage in these practices from com-
munities that do not. These seven themes fall into two subsets, one that 
describes the structure within which organizations take action to reduce 
risk and a second that describes the interorganizational processes that con-
stitute resilient performance.

Structuring Conditions

Three conditions structure the action arena that supports, or inhibits, the 
emergence of resilience in practice. Each of these conditions represents a 
sliding scale that increases or decreases the intensity and impact of a given 
hazard upon a community exposed to disaster risk.

First, societies are complex systems that adapt to changing conditions at 
varying rates and with varying degrees of success, depending upon the 
initial conditions of economic, engineered, social, scientific, and informa-
tion infrastructure that are in operation when extreme events occur. These 
conditions do not necessarily support disaster-risk reduction in societies ex-
posed to recurring risk. Separate actions taken by different organizations 
to meet particular goals may create barriers to mobilizing timely, informed 
action to reduce risk for the entire community. For example, the require-
ment of state licenses for physicians to practice medicine, while considered 
a protective policy against medical malpractice, may inhibit the ability of 

@seismicisolation@seismicisolation

https://t.me/seismicisolation


 Resilience Revisited    275

physicians to offer medical assistance across state lines in a catastrophic 
disaster.

Second, disaster risk is a global phenomenon, affecting developed and de-
veloping nations alike. Yet the same disaster event may have highly variable 
consequences in different locations, depending upon the initial conditions 
and the community’s capacity to act. The consequences of failure in one 
location may ripple across borders, creating a cascade of failure in other 
locations. The spread of SARS and Avian flu, and the 2008–9 subprime 
mortgage crisis, illustrate the interconnected, interdependent web of social, 
economic, technical, and policy interactions that often precipitate or esca-
late crises.

Third, any given risk may have multiple triggers and multiple compo-
nents and consequently represents an interdisciplinary phenomenon that 
requires knowledge and expertise from a range of sources. No single dis-
cipline, agency, or jurisdiction will have all of the knowledge required to 
devise an informed strategy of action for a threat that will affect different 
groups in the population differently. Yet each threat is likely to have key 
characteristics, each location key constraints that can be identified and 
monitored before a threat occurs. Consequently, the organization of action 
and the search for and exchange of information and resources essential to 
support action require access to a broad range of knowledge sources, expe-
rience, and technical infrastructure that will allow managers to focus atten-
tion on frequent threats but also to identify the unexpected surprise event 
at an early stage.

Processes of Resilient Performance

In addition to the three structural conditions outlined above, four processes 
characterize resilient performance in the face of disaster risk. As empha-
sized by nearly every author in this volume, resilience is a dynamic process 
that balances risk against resources, time against severity of loss, cost 
against uncertainty, learning against error. These tensions run throughout 
the decision-making process that each manager confronts, and the multi-
plicative results of decisions taken separately contribute greatly to the com-
plexity of any instance of disaster operations. It is the continuing task of 
determining in different instances and at different times for the same event 
not only the appropriate balance in actions for a single organization but the 
impact of that decision on other organizations that makes decision making 
in disaster environments an ever-changing process subject to review and 
revision.

Related to this dynamic process, resilience reflects a differential rate of 
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change over time. In a complex society, many organizations, communities, 
and jurisdictions are taking actions to reduce disaster risk simultaneously. 
Each organization is changing in a dynamic society, but most are operat-
ing at different rates of change in different areas of performance. The chal-
lenge is to synchronize these simultaneous actions to move approximately 
in the same direction and to avoid organizational collision and dysfunction 
(Strogatz 2003).

The third process is the scalable development of capacity to manage risk. 
Given the dynamic process by which risk escalates and deescalates across 
organizational and jurisdictional boundaries, different organizations and 
jurisdictions have different rates of exposure to risk, as well as different 
levels of authority to command resources, personnel, and access to infor-
mation in managing risk. Again, this process represents a sliding scale for 
managers, and their ability to move up and down a jurisdictional hierar-
chy or across different organizational boundaries affects the degree of resil-
ience their community is able to muster.

A final process that is integral to the development of resilience is the 
adoption of smart technologies to support organizational performance in 
risk-prone environments. This task offers both promise and risk: promise 
in that technologies will enable researchers and policy makers to explore 
the conditions of risk more systematically than previously possible, but also 
risk in recognition that these technologies are subject not only to misinter-
pretation by their human managers but also to faulty design and technical 
failure, even as they seek to minimize risk to human communities.

Chapters 3, 4, and 13 in this volume present models of the design and 
application of technologies to support decision processes for disaster man-
agers. Each model extends the data-collection and reasoning processes of 
human managers in complex risk environments. None can function with-
out human management and interpretation, and all can fail without watch-
ful monitoring, but included in a sociotechnical approach to risk reduction, 
each offers promise of addressing policy problems that could not be solved 
before.

This set of structural conditions and action processes outlines the are-
nas within which resilience can be initiated, cultivated, and demonstrated. 
Resilience is the outcome of a learning process, which relies on the capacity 
of managers and researchers to build communities of knowledge to support 
innovation, discovery, integration of new information, and rapid correction 
of error. Resilience in this form evolves from practice and represents a web 
of human and organizational interactions that support collective learning 
to achieve long-term goals.
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Resilience Reframed

Given the characterization of resilience as a set of structural conditions 
within which dynamic processes operate to enable communities to reduce 
disaster risk, the next task becomes reframing resilience as an operational 
term that can be incorporated into the design of action strategies that com-
munities, at different levels of development and in different risk environ-
ments, can adopt as a common global framework.

The challenge, then, is to frame the vision of resilient communities in 
such a way that it can be achieved by policy makers at different levels of 
responsibility, authority, and exposure to risk. Four concepts, framed in 
action terms, would give fresh meaning and substance to the term resil-
ient communities. The adoption of these concepts represents a significant 
change in the design and implementation of public policy, one in which cit-
izens, emergency managers, and policy makers are all engaged in the daily 
process of building capacity for resilient and sustainable risk management. 
Adoption of these key concepts by governments at the local, state, national, 
and international levels into their policies and practices would create and 
sustain stronger performance in disaster-risk reduction.

Distributed Cognition

The concept of distributed cognition (Hutchins 1995) captures the process 
of creating knowledge for action in changing environments. To Hutchins, 
knowledge in any action situation is distributed—that is, no one person or 
organization holds all of the information and knowledge necessary to com-
plete a task. Further, if the task is being conducted in real time, the process 
is an interactive one, with multiple participants contributing their specific 
knowledge that is relevant to the shared objective. The purpose of such a 
group is not only to share specific information that others may not have or 
know but also to identify and correct error as it appears in order to keep the 
common task focused and accurate.

In this process, the tools and instruments of data collection for decision 
making are as important as the operators of the system. Distributed cogni-
tion is the result of a systems approach, in which anyone can distort or cor-
rect the system, and all participants have a responsibility for maintaining 
and operating the system. This approach builds directly on the construct 
of “epistemic communities” (E. B. Haas 1990), or groups of knowledgeable 
people who are committed to a common goal. In common parlance among 
emergency managers, it means building a “common operating picture” 
that allows actors with different responsibilities at different locations to co-
ordinate their actions to achieve a shared goal of disaster-risk reduction.
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The capacity to achieve distributed cognition in practice depends upon 
the processes of communication and the organizational infrastructure that 
are already in place. In small groups, the communication is face-to-face, but 
in large-scale regional operations, the interactive communication and feed-
back among participating organizations and groups require a technical in-
frastructure to support organizational search and exchange of information. 
Decision support systems such as the bowtie architecture and the Atrium 
(as described in this volume) are examples of applications that provide 
timely, valid information to practicing decision makers.

Measurement and Monitoring of Changing Conditions and Performance

In order to implement a strategy for creating distributed cognition, it is es-
sential to determine the key parameters that indicate increasing risk and, 
equally important, the key parameters that measure declining risk. This 
information, aggregated, analyzed, and disseminated in a timely process, 
could inform managers of current operating conditions and enable them 
to make the consequent adjustments in performance for the organizational 
systems that they manage. Such skills, and the equipment and trained per-
sonnel needed to perform them, are a central component of building a ca-
pacity for resilience in communities exposed to risk.

The Human Capacity to Learn

The basis for resilience is the human capacity to learn, both from prior ex-
perience, including error, and from examples of innovative or effective per-
formance. Essential to resilience is the capacity to identify and correct error, 
setting the example for prompt acknowledgment of mistakes and updating 
of inaccurate information. In a changing society, this function is central 
to maintaining and sustaining resilient performance. Again, this capacity 
requires a set of skills for accessing, storing, searching, and analyzing in-
formation, as well as the ability to draw inferences from current experience 
and to apply such insights to operational performance.

Building a Sociotechnical Infrastructure

Implicit throughout the chapters of this volume is the importance of a so-
ciotechnical infrastructure. The critical functions of cognition, communi-
cation, coordination, and control all depend upon the reliable operation of 
a technical information infrastructure to support the search for and the ex-
change and validation of information from the risk environment to inform 
practice in real time (Comfort 2007b). Technologies have improved remark-
ably to enable low-cost, real-time detection of risk and timely transmission 
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of this information to responsible policy makers. The difficulty, more often, 
lies in the organizational constraints imposed by the lack of informed poli-
cies or of leaders who are able to articulate clearly the steps required for col-
laborative action.

In summary, this set of cognitive skills—distributed cognition, mea-
surement and monitoring, and the capacity to detect and correct error—
supported by a sociotechnical infrastructure to facilitate these processes in 
organizational and jurisdictional settings provides the foundation for build-
ing resilience. Importantly, the building blocks of this process will be es-
sentially the same at each jurisdictional level and in every country of the 
world.

Toward a Sociotechnical Approach

Not so long ago, well-run societies prepared for safety threats and systemic 
disturbances in a fairly straightforward manner. After the threats were 
identified, defined, and ranked in terms of likelihood and potential im-
pact, a specific plan was formulated to prevent each threat and deal with it 
should it emerge anyway. After a new threat or disaster had surprised soci-
ety, the cycle would start anew. This is what Aaron Wildavsky (1988) refers 
to as a strategy of anticipation.

The prevalence of this strategy came on display in the years following 
the 9/11 attacks on the United States (Flynn 2005). Policy makers tried to 
root out terrorism at home and abroad. They defined a whole range of re-
sponses to a wide variety of possible terrorist attacks. They did all this in 
the face of clear evidence that their strategy was not working: the Anthrax 
attacks, the renditions, the secret prisons, and the deadly occupation of Iraq 
all signaled a response to adversity that somehow appeared lagging and in-
effective at best. If we view Hurricane Katrina and 9/11 together, we must 
conclude that this paradigm no longer works.

Wildavsky forwarded a strategy of resilience as the workable alternative 
to anticipation (see also Flynn 2007; Ramo 2009). This strategy requires a 
near-revolutionary change in thinking. Accepting that inevitable and “rude” 
surprises will occur sooner or later (LaPorte 2007), it forces policy makers 
to prepare for the unknown. For policy makers steeped in a rational para-
digm of goal-means thinking, this is quite a switch indeed. Rather than 
planning toward a well-defined situation (a specific disaster such as a flood 
or hurricane), they must prepare for unstructured events that are character-
ized by surprise, uncertainty, and undefined causal relationships.

A sociotechnical perspective, as forwarded in this volume, allows policy 
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makers to prepare for the unknown. Taken together, these principles guide 
policy makers toward embracing surprise, facilitating self-organizing re-
flexes in society, exploiting modern technology, and engaging in interna-
tional arenas to plot a way out of disaster.

Building a resilient community is one of the most daring challenges 
that modern societies face. Not only is it hard, as we lack complete “design 
knowledge,” but the principles of a sociotechnical approach outlined above 
typically encounter deeply entrenched political-administrative constraints. 
We mention several here, but this list is far from exhaustive.

It is, for instance, hard to maintain political and societal momentum for 
long-term policy efforts such as these. After a disaster, the calls for “lessons 
learned” are widely heard. Yet the challenge of transforming the bitter ex-
perience gained from one devastating event into improved performance in 
response to the next threat is not easy (Stern 1997). Over time, interest and 
action in disaster preparedness wane. Changes in resources, personnel, 
technologies, and organizational priorities shift the focus of the stricken 
community away from risk reduction, and the community lapses into pat-
terns of inaction and inattention that leave it again vulnerable to known 
threats.

Cognitive blinders built into policies and politics make resilience a 
“hard sell,” something akin to an impossible job (cf. Hargrove and Glide-
well 1990). It is hard to sell policy makers and politicians on the need for 
sophisticated causal analysis that foregoes the simple linear causal chains 
that characterize most contemporary policies. To state that crises and disas-
ters are not preventable (because the causal chains delivering them are sim-
ply too complex to understand) is to invite derision. A leader gets further by 
promising to “smoke them out of their holes” than by admitting that the 
causes of terrorism remain largely unknown. A call for the increased use 
of technologies typically runs aground on internal resistance (policy mak-
ers generally are averse to change in their daily routines). A call for an in-
creased role of international institutions is close to suicidal, at least for U.S. 
politicians. Budgetary constraints compound the problem.

The deepest problem may well be the ingrained belief that leaders 
should lead in times of crisis (Boin et al. 2005). When the response appears 
to proceed well, leaders eagerly claim credit (Rudy Giuliani serves as an in-
structive example). When things fall apart, leaders are in trouble (consider 
the political damage suffered by President George W. Bush in the wake of 
Hurricane Katrina). Building a resilient system thus carries few potential 
rewards: if all goes well, leaders can no longer take the credit; when things 
go badly, they are sure to take the flak.
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An Agenda for Future Research

While we believe that the sociotechnical approach is a paradigmatic change 
that needs to be pursued vigorously, we realize that the available knowl-
edge is still too limited to guide institutional design efforts. In this section, 
we identify the most pressing research challenges that require sustained 
attention from the academic community. These themes return frequently 
throughout the chapters of this volume, underlining their relevance for 
practitioners and whetting our research appetites.

Identifying precepts for leadership. The chapters make clear that the nec-
essary change can only be achieved under the tutelage of a solid cohort of 
resilience-oriented leaders. It is equally clear, however, that we do not have 
a convincing model for leadership that involves “selling the unsellable” (cf. 
Hargrove and Glidewell 1990). Rather than succumbing to a flight into ab-
stractions, we propose to study critical cases of effectively designed resil-
ience to unearth the role that leadership played. For instance, we can com-
paratively study cities that bounced back quickly after a disaster and those 
that did not (Vale and Campanella 2005). We can do the same for organiza-
tions, studying whether and how leadership makes a difference in so-called 
high-reliability organizations (Schulman 1996). It is only after thorough 
study that we can make detailed suggestions to leaders (the issue is too im-
portant to get it wrong).

Getting multilevel governance to work. A resilient society requires mul-
tilevel governance: higher levels of governance must support lower levels 
when the latter’s capacities are overburdened by the disaster. Simple as it 
sounds, multilevel governance often fails during a crisis or disaster. Higher 
levels tend to pair micromanagement with low levels of situational aware-
ness, an approach that rarely works in times of disaster. The idea of resil-
ience compensates for some of these weaknesses, as first responders and 
citizens improvise and cope (at least for a while). In a resilient system, 
higher levels of governance must facilitate rather than manage. How this 
can be done effectively and in a timely fashion must be further researched.

Involving the public. The first line of defense in a resilient system con-
sists of prepared citizens. One of the greatest challenges to state and local 
disaster managers is preparing citizens or somehow coaxing them to pre-
pare themselves. Even in disaster-prone areas (such as the U.S. Gulf states), 
people appear to have short memories: they downplay risks and expect too 
much of their government. Academic research has offered surprisingly lit-
tle in this regard. We need to understand how practitioners can alter the 
risk perception of people in a cost-effective way. In addition, we need a bet-
ter understanding of the role of the private sector in creating and maintain-
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ing risk awareness. This will require a multidisciplinary effort involving 
risk and crisis researchers, as well as public administration, communica-
tion, and marketing scholars.

Improving human-technology interfaces. A sociotechnical approach advo-
cates the use of modern technology to facilitate rapid learning and enhance 
situational awareness. The development of useful technology is proceeding 
at an astounding pace (Baer et al. 2005). Public administrators work in an 
environment that is not conducive to the smooth adoption of new technolo-
gies. At least part of that has to do with a long legacy of technological prom-
ises that were never delivered. Engineers love to develop new technologies, 
but they do not always understand the needs of practitioners or the con-
straints they encounter in their work. We know of examples where the in-
tegration of technology has worked, but these are easily outnumbered by 
examples of failures. We know why technologies fail to catch on; we need 
research that explains why some technologies are adopted. These inter-
twined critical infrastructures also make up a “global socio-technical infra-
structure” (GSTI)1 that may be accessed through international cooperation 
and may enhance resilience before a disaster strikes.

Improving cognition and situational awareness. Resilience would be greatly 
improved if first responders could quickly gain a clear and accurate picture 
of the evolving situation. Getting such a picture remains one the biggest 
challenges of crisis management. The right technology and the effective 
operation of multilevel governance (see above) would undoubtedly help. 
Recent research in the field of natural decision making (Schraagen et al. 
2008) and organizational culture (Weick and Sutcliffe 2001) has taught us 
much about the way people try to make sense of rapidly evolving situations. 
Yet we still lack workable knowledge that will help crisis managers under-
stand what is going on and help them communicate. One way to gain this 
knowledge would be to study how media regularly seem to accomplish this 
difficult task.

Improving international cooperation. A broadening, deepening, and tight-
ening of the international dimension in sociotechnical resilience is not 
only necessary but inevitable. The 2008–9 financial crisis is but a warn-
ing of how a paucity of foreknowledge, a lack of flexibility in recombining 
resources effectively when surprised, and a lack of collaborative sense-	
making can disrupt the global community. Yet international institutions 
are ill equipped and poorly financed and lack the legitimacy to play an ef-
fective role at this point in time. Even the most developed supranational 
association—the European Union—is far removed from fulfilling a full-
fledged role in enhancing societal resilience in its member states (Boin and 
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Rhinard 2008). More research is needed to explore how international insti-
tutions can lend a hand before and during a disaster.

Determining the price of resilience. The chapters in this book largely con-
firm the idea that resilience has somewhat of a “feel-good” aspect: every-
body seems to want organizations and societies to become resilient. Yet we 
should question who benefits from resilience. We may hypothesize that so-
cietal elites generally would favor resilience in the wake of a disaster (as 
they have the most to gain from their society “bouncing back” to predisas-
ter levels).2 Others may want to see a different society emerge, as several 
of the authors in this volume imply. Moreover, we have not considered the 
price of designing resilience: it may well be that the opportunity costs are 
higher than the benefits. All this suggests that we need a better normative 
foundation for the resilience concept.

A Global Action Plan

The difficult task is to translate a sociotechnical approach to resilience into 
action, at a sufficient scale and scope that change in performance does 
occur. Changing behavior at local, state/provincial, national, and interna-
tional levels only occurs when the underlying values of the actors shift, 
based on valid information and free choice (Argyris and Schön 1995). The 
task is to devise a program of action that engages key actors at different 
levels of operation in disaster-risk reduction. The full range of incentives, 
analytical techniques, leadership strategies’ information search, exchange, 
and feedback processes, and well-crafted public policies will need to be or-
ganized and implemented for a long-term effort to achieve this goal.

We close this chapter, and this volume, with a set of tasks that would 
reinforce existing efforts to build resilience at the community level and ex-
tend this effort to communities exposed to disaster risk in states, provinces, 
and nations across the world. These tasks offer an opportunity for engaging 
the groups that can directly bring about change in the process of disaster-
risk reduction. The cost is long-term commitment by responsible leaders 
and active researchers to build the basis for change in policy and practice 
(Sabatier and Smith 1993). Such a long-term effort consists of:

•	Developing systematic knowledge bases of physical, engineered, and 	
	 social characteristics of communities exposed to risk
•	Conducting hazard assessments of risk and vulnerable populations for	
 	a given region
•	Assessing a community’s capacity to manage the identified risk
•	Developing a strategy for mitigating the identified risk
•	Developing a broad program of active engagement for citizens—for 	
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	 example, volunteer activities in firefighting, first aid, and hazards and 	
	 threat assessments
•	Reviewing progress, reflecting on actions taken, and redesigning them	
 	 to ensure continuing progress

The vision of resilient communities is clear. Newly deepening, long-linked 
global pathways for disease, climate disruptions, and human conflict will 
produce “rude surprises” with truly awful consequences (LaPorte 2007). It 
is only a matter of time before we experience deadly cascades that will test 
the resilience of modern society. It is time to position societal resilience at 
the center of policy making and technology development. This should hap-
pen with an eye toward helping nations that cannot survive alone.

This volume offers a way of looking and thinking—the sociotechnical 
approach to resilience—that nurtures flexible, knowledge-driven prepared-
ness across all communities at risk. The approach cannot be but a first step 
toward necessary change. It is now up to practitioners and academics to 
work across traditional divides to further probe the feasibility and desirabil-
ity of the paradigmatic change advocated in the pages of this volume. There 
is little time to lose.
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Notes

Chapter 1: Introduction

1. For an intriguing counterperspective, see Wildavsky 1988.
2. A voluminous literature exists on patterns and pitfalls of crisis management. 

For an overview, see Comfort 1988; Rosenthal, Charles, and t’Hart 1989; Boin 2004; 
Rodriguez, Quarantelli, and Dynes 2006.

3. We have made a choice to introduce a subjective dimension in order to take ac-
count of the perceptions of those within the system. If people do not perceive a distur-
bance as extraordinary, it does not make sense to speak of resilience. Here we follow 
the academic discourse on definitions of crisis (see Boin et al. 2005).

Chapter 2: Resilience

1. For an alternative view, see Brand and Jax 2007; Folke 2006; Gallopin 2006; 
Kaplan 2005.

2. Arguably, the following quote best captures this fascination with hardship: “A 
five-year-old child watched helplessly as his younger brother drowned. In the same 
year, glaucoma began to darken his world. His family was too poor to provide the 
medical help that might have saved his sight. His parents died during his teens. Even-
tually he found himself in a state institution for the blind. As an African American 
he was not permitted to access many activities within the institution, including mu-
sic. Given the obstacles he faced, one would not have easily predicted that he would 
someday become a world renowned musician. This man’s name was Ray Charles” (S. 
Goldstein and Brooks 2005, xiii). For criticism in psychology regarding this “Ameri-
canized” theme, see, e.g., Pendall, Foster, and Cowell 2007.

3. For a research database on the resilience concept in ecology, see Janssen 2007; 
Janssen et al. 2006.

4. This means that the measurement of “ecology resilience” is much more difficult 
if not impossible, because the only sure way to detect thresholds is to cross them (Al-
len, Gunderson, and Johnson 2005; Bennett, Cumming, and Peterson 2005; Carpen-
ter, Westley, and Turner 2005).

5. This stands in sharp contrast with product optimization and stable resource pro-
duction, which become increasingly vulnerable to surprise. “Ecological resilience” is 
therefore considered antithetical to optimization.
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6. Rochlin (1991, 103) describes the vital difference: “If one has perfect knowledge, 
correct information, and a verified knowledge-based model that encompasses all pos-
sible variations, then one can indeed exercise ‘control’ over outcomes. . . . Manage-
ment, on the other hand, involves decision-making under the acceptance of irreduc-
ible uncertainty, using heuristic models that are corrected on the fly, as necessary, as 
part of on-line trial and error learning.”

7. This does not mean that resilience at the individual level necessarily translates 
into resilience at the organizational level (Riolli and Savicki 2003, 228).

8. Similarly, McDonald (2006, 173) argues that “the concept of resilience would 
seem to require both the capacity to anticipate and manage risks before they become 
serious threats to the operation, as well as being able to survive situations in which 
the operation is compromised.”

9. See CIP 2007 for a response from the critical infrastructure protection com-
munity that considers protection and emergency management to include anticipation 
as well as resilience, with a focus on protection and prevention as well as mitigation 
and response.

10. It should be stated here that these findings closely resemble the theoretical 
model that Perrow (1984) drew with regard to the management of large-scale socio-
technical systems.

11. Personal communication with Todd LaPorte.

Chapter 3: Designing Adaptive Systems for Disaster Mitigation and Response

An earlier version of this paper was presented at the American Political Science 
Association meeting in Chicago in September 2007. This version includes addi-
tional analyses of the status data from the situation reports and a beginning analy-
sis of the networks and subnets involved in disaster response. We warmly thank the 
professional staff at the Louisiana Office of Homeland Security and Emergency Pre-
paredness for making the situation reports available to us for analysis. We also thank 
Thomas W. Haase for his critical review and formatting of the paper and Clayton Wu-
kich for his thoughtful comments. This work was supported in part by National Sci-
ence Foundation grant #0729456, “Decision, Risk, Uncertainty: Designing Resilience 
for Communities at Risk: Decision Support for Collective Action under Stress.”

1. Knabb, Rhome, and Brown 2005.
2. There are no situation reports available for August 31, 2005, the second day after 

the storm.

Chapter 4: Lessons from the Military

1. Note that militaries themselves vary on the extent of their concern with sur-
prise; often their surprise-reducing efforts have become opaque to themselves as tra-
dition or as “just the way things are done.” The more consciously engaged militar-
ies are found among professionalized and/or generally experienced or expeditionary 
armies, generally in Westernized nations.

2. Keegan’s (2003) book on intelligence in war is particularly enlightening on the 
topic of forecasting knowledge. As a side note, the United States did not fare much 
better. A colleague with a fascination for isolated islands tells a story of working dur-
ing the Falklands period and voluntarily bringing his own hobby copy of a USGS to-
pological map of the Falklands into the agency for analysis because none was other-
wise available in time.
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3. For more details on these failures and more in-depth analysis, see Cohen and 
Gooch 1990.

4. The literature on complexity is incomplete. Examples of conceptual difficulties 
with complexity and surprise exist even in some of the better works. For example, 
redundancy is either a cure for or a cause of complexity, depending on the author 
chosen (Landau 1969; Lanir, Fischhoff, and Johnson 1988, 100). Even Perrow (1984, 
280), in an otherwise excellent book, seems to muddle the concept of complexity by 
linking it to loose coupling and, indirectly, to both greater and lesser redundancy. For 
an excellent work specifically on the development of a science of complexity, see Wal-
drop 1992.

5. Despite Donald Rumsfeld’s assertions, there is no analytical value in the term 
unknown unknowns. His staff appears to have misinformed him, or he just got the 
term wrong in his statements as U.S. secretary of defense.

6. Rogue stands for “Rochlin’s Observation of Generally Unpleasant Events,” in ac-
knowledgment of the contributions to the study of high-reliability organizations and 
similar military systems by Gene Rochlin, an extraordinary scholar and mentor. The 
term rogue emerged from a back-of-the-napkin conversation in Berkeley in 1985, when 
I sought a convenient term for these particularly negative surprises.

7. This concept was originally an adaptation of the groundbreaking empirical work 
of scholars Nonaka and Takeuchi (1997). These two Japanese scholars studied the use 
of enterprise networks in successful Japanese corporations in the early 1990s. This 
adaptation was made with the realization that the success of the Japanese corpora-
tions was heavily influenced by Japanese corporate culture and its presumption of 
consensus. Since this cultural assumption cannot be made for cultures without this 
deeply held value, the Atrium model is socially constructed as a colleague and inte-
grated into the organization in ways intended to build consensus, as well as the usual 
provision of knowledge associated with any enterprisewide system.

8. Precise definitions of the essential elements of virtuality are difficult to find. 
Gibson and Gibbs (2006, 245) provide the clearest summary definition that is both 
cognitively researchable and intuitively appropriate: virtuality is “a multifaceted 
higher order construct comprising four independent defining characteristics identi-
fied in previous literature: geographic dispersion, electronic dependence, dynamic 
structural arrangements, and national diversity. Although they each contribute to the 
virtuality of the team, they are likely to have unique effects and should be considered 
independently.”

9. These include organizations that are tightly linked, as in a single institution, 
and those that are loosely allied save for episodic intense joint operations, as in an 
emergency community.

10. Gasson (2005) suggests four stages of sense-making. These are, roughly, 
shared goal definition; the recognition and clarification of all participants’ organiza-
tional practices and tacit assumptions; the identification of external influences; and, 
finally, the explicit creation of mutually useful knowledge.

11. For example, today’s “avatar” (a computerized representation of a physical body) 
does not yet provide as much implicit body information as individuals collect instinc-
tively in face-to-face encounters, although that fidelity is improving rapidly (Moore, 
Ducheneaut, and Nickell 2007).

12. Paraphrased from, and with apologies to, James Surowiecki, author of The Wis-
dom of Crowds, a book by a business economics journalist examining how large num-
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bers of people independently making quantifiable choices may outperform experts 
in predicting ground truths (Surowiecki 2005). My rewording acknowledges Surow-
iecki’s point that collective wisdom is out there to be collated. However, this work also 
incorporates the more skeptical view of both Surowiecki’s expertise and his prediction 
methods, presented in a book review by the prominent quantum physicist M. P. Sil-
verman (Surowiecki and Silverman 2007).

Chapter 5: Building Resilience

1. Similarly, Thomas Birkland (1997, 14) observes that without news coverage, 
“there is no way for a broader public to learn of an event and perhaps mobilize in 
response to it.” 

2. For example, the Malone Farmer, the newspaper serving the farm community 
of Malone, New York, reported on the earthquake one week later, on April 25, 1906.

3. For example, a 1997 study observes that policy makers’ most important sources 
of information are usually the New York Times and the Washington Post (Birkland 
1997, 33)—perhaps true at the time, but obviously not today.

4. Data provided by Alexa.com.
5. Data provided by Technorati.com.
6. See http://www.google.com/trends.
7. A Pew Research Center poll conducted on September 6–7, 2005, found that 67 

percent of respondents believed President Bush could have done more in relief efforts. 
The federal government’s performance was rated more harshly than that of state and 
local governments. In an Associated Press/Ipsos poll conducted on September 16–18, 
2005, 70 percent of Americans said that the federal government should have been 
better prepared for Katrina. A Fox News/Opinion Dynamics poll conducted on Sep-
tember 13–14, 2005, found that 48 percent of registered voters thought that the fed-
eral government had sole or shared responsibility for post-Katrina problems. A Gallup 
poll conducted on September 5–6, 2005, found that 31 percent of respondents thought 
that President Bush and federal agencies were most responsible for post-Katrina prob-
lems; 25 percent held state and local officials most responsible.

8. Consider the technologies not yet established in 2000: Google, blogs, wiki sites, 
YouTube and other video-sharing Web sites, and low-cost digital photography and vid-
eography. In addition, there is the continued decline of traditional media and the rise 
of cable- and Web-based news.

9. Indeed, many conservative policy makers continued to doubt the wisdom of 
a strong federal role in emergency response even after Katrina. The Florida gover-
nor Jeb Bush, brother of the president, told Congress that “federalizing emergency 
response to catastrophic response would be a disaster as bad as Hurricane Katrina” 
(Waugh 2006, 38).

10. Consider, for example, the elaboration of internal rules and procedures on hu-
man resources or financial management or procurement, or the elaboration of infor-
mation technologies, or simply the elaboration of organizational structures. Organi-
zations that have gone through this process of development over several decades are 
more likely to be challenged by the task of coordination than they might have been ab 
initio.

11. Results of the Office of Personnel Management’s 2006 Federal Human Capital 
Survey were released in January 2007. Of thirty-six agencies included in the survey, 
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DHS ranked thirty-sixth in job satisfaction, thirty-sixth in leadership, thirty-sixth in 
results-oriented culture, and thirty-third in talent management.

12. Reserve forces are organized within state national guards, but these may be 
called into service by the president without the consent of state governments.

13. While trust in the civilian component of federal government has generally de-
clined over the last three decades, trust in the military has risen substantially (A. Rob-
erts 2008, 114).

14. For a criticism of reliance on the language of war in the U.S. case, and a dis-
cussion of the treatment of counterterrorism efforts by the British government, see 
Howard 2002.

15. See Section 1076 of the National Defense Authorization Act of 2007, signed by 
the president in October 2006. Many governors protested about this amendment to 
the Insurrection Act, and Congress reversed itself the following year. The repeal was 
included in the 2008 Defense Authorization Act, which was signed into law on Janu-
ary 28, 2008.

Chapter 6: Federal Disaster Policy

1. North Carolina Disaster Recovery Task Force, available at http://www.dem.dcc	
.state.nc.us/taskforce/execsum.htm.

Chapter 7: Designing Resilience

I thank David Alexander for his detailed comments on this chapter.
1. In the words of Gerald Rosenthal, “no defense is inviolate” (cited in Wildavsky 

1988, 11).
2. The first step in increased global crisis awareness was the looming millen-

nium problem, which, of course, never materialized. In response to this transnational 
threat, Western societies combined prevention with preparatory measures. We can 
only guess whether the absence of the millennium problem may have nurtured a false 
belief in the power of prevention.

3. I am indebted to Nat Howell for this example.

Chapter 8: Rapid Adaptation to Threat

1. See http://www.the-eps.org.
2. See http://www.londonprepared.gov.uk.
3. I was present at that meeting, which was carefully stage-managed. Though it 

was very informative about the logistics involved in the emergency response, the at-
mosphere was too political and controlled for any serious discussion of the shortcom-
ings. Moreover, the mass media were completely excluded from the debriefing. Hence 
the resulting document (London Resilience 2006) is rather bland. However, on pp. 
17–22 it does contain a detailed rebuttal of some of the criticisms made in the London 
Assembly report.

4. See http://www.londonprepared.gov.uk.

Chapter 9: The Price of Resilience

1. The descriptions of the three case studies draw from previously published stud-
ies that two of the three authors of this chapter undertook with our U.S. colleagues 
Emery Roe and Paul Schulman (see van Eeten and Roe 2002; Schulman et al. 2004; 
Roe et al. 2005; de Bruijne 2006; and van Eeten et al. 2006).
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Chapter 10: Planning for Catastrophe

This text was written in mid-2007, so it didn’t take into account the last updates of 
the French government’s plans.

1. The new nomenclature, which appeared in the WHO’s 2005 plan, contains 
more details on the prepandemic phase, whereas in 1999 the division into several 
phases primarily concerned the pandemic itself.

2. Since 2007, a set of evolutions occurred in the French plan, but also in its nu-
merous technical information sheets and with the actions of the interministerial del-
egation on avian flu. The questions addressed below are taken into greater account or 
at least more directly formulated, but they are still relevant, and many problems are 
long-lasting.

Chapter 11: The Limits of Self-Reliance

The authors would like to thank Åsa Fritzon and Cecilia Mobach, both of the 
Swedish Institute of International Affairs, for valuable research assistance with this 
chapter. We are also grateful for comments received from Arjen Boin, Chris Dem-
chak, two anonymous reviewers, and the participants in a workshop on the resilience 
concept held at Leiden University, Netherlands, on June 8–9, 2007.

1. In addition, the multilevel, federal character of the U.S. government reveals the 
essential jurisdictional questions and highlights one central question: Who in the 
U.S. government acts on behalf of the country in disaster situations? What is the role 
of the federal level versus the constituent states? This same question is being asked in 
other regions of the world where disaster cooperation is on the rise, including the Eu-
ropean Union, which faces these questions as the issue of “solidarity” during extreme 
events presents itself. The findings of this study can thus also help us to improve our 
understanding of international cooperation on disaster management questions in 
other parts of the world.

2. Winham (1979) took a similar tack, arguing that the classical distinction in bu-
reaucratic theory between policy formulation (by low organizational levels) and policy 
negotiation and execution (by executive elites) could not be applied when analyzing 
empirical cases of U.S.-USSR subgovernmental relations. He wrote (1979, 129) that 
we are now in an era where “the essential task of foreign policy is being defined as 
reducing uncertainty in the international system, and where the responsibility for 
managing the increasing complexity of external relations seems to have fallen to the 
working level of government” (see also Nelkin 1979).

3. It should be said that cooperation does not always have beneficial effects. Coop-
eration does not mean the absence of discord, as international relations scholars are 
keen to point out. On the contrary, cooperation is part of the management of discord 
in the international environment. If actors’ intentions were harmonious, there would 
be no need for cooperation. Management scholars and transaction-cost economists 
have found that cooperation can be used in adverse ways, encouraging bullying, con-
formity, and collusion against others. With those caveats in mind, we nevertheless 
focus on the pursuit of a common goal by different states and cooperation as an ad-
vantageous way to reach this goal.

4. In such cases, cooperation with entities outside the social system will be neces-
sary. Transatlantic cooperation during the Cold War is illustrative of the point: Eu-
ropean societies lacked many of the capacities that might be required to adapt and 
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recover from a Soviet attack. In anticipation, elaborate cooperation procedures were 
put in place to bolster European capacities before, during, and after an attack. Hur-
ricane Katrina offers another example, in reverse. European governments aimed to 
assist the United States at a time when it seemingly lacked its own capacities to re-
cover from the effects of the storm. In both cases, government agencies tried to reach 
across borders in order to build capacity in each others’ systems. Effective cooperation 
thus became a key part of resilience.

5. Keohane and Nye (1974, 43) encouraged scholars to study “transgovermental 
relations” as a new field in international relations, defined as “sets of interactions 
among sub-units of different governments that are not controlled or closely guided 
by the policies of the cabinets or chief executives of those governments.” Reflecting a 
more general turn away from interstate relations (controlled by national executives), 
the authors spawned a great deal of research focused on the bureaucratic contacts tak-
ing place below the apex of organizational hierarchy (see also Karvonen and Sunde-
lius 1990).

6. This has been evident in relationships among close allies, such as the United 
States and Canada, or among the countries in the British Commonwealth (Holsti 
1971). Even in states that are politically distant, regular patterns of interaction can 
lead to policy coordination among bureaucracies. A good example here is the relation-
ship between U.S. and Soviet space officials, who were engaged in technical talks on 
cooperation in the 1970s that went well beyond what high-ranking security officials 
on both sides had authorized. When crises in the space programs broke out, these 
relationships helped to cool tensions (Keohane and Nye 1974).

7. A wide variety of studies have identified epistemic communities at work in the 
international policy environment. For an overview, see P. Haas 1997.

8. See the NATO situation reports compiled at http://www.nato.int/eadrcc/2005/
katrina/.

9. See the December 2004 National Response Plan (NRP) at http://www.iir.com/
GLOBAL/FusionCenter/NRP/baseplan.pdf for more information. The “International 
Coordination Support Annex” of that document provides a brief, and rather vague, 
set of protocols for dealing with foreign governments. The NRP was updated in May 
2006 to revise those protocols in light of lessons learned from Katrina.

10. For more information on private donations pledged during Hurricane Katrina, 
see Richard 2006a.

11. For more information on the participation of the International Red Cross in 
the Hurricane Katrina response, see “International Red Cross Deploys More Than 80 
Experts to Hurricane Katrina Response,” press release, September 3, 2005, at http://
www.ifrc.org/docs/News/pr05/50005.asp?05/05EA015.pdf.

Chapter 12: International Disaster Resilience

I would like to thank Louise K. Comfort, of the Graduate School of Public and 
International Affairs, University of Pittsburgh, for her support and guidance during 
earlier drafts of this chapter. Furthermore, without her patience and persistence, I 
would never have been introduced to the field of public administration and interna-
tional disaster management. I also thank Gunes Ertan, Leonard Huggins, Namkyung 
Oh, and Clayton Wukich, my colleagues at the Center for Disaster Management, the 
Graduate School of Public and International Affairs, University of Pittsburgh, for 
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their support. This research was supported in part by National Science Foundation 
grant #0729456, “Decision, Risk, and Uncertainty Program: Designing Resilience for 
Communities at Risk: Decision Support for Collective Action under Stress.”

1. Given the size and scope of the event, it is unreasonable to assume that any 
country could ever have been adequately prepared.

2. The three questions were investigated using a mixed-method research design. 
The unit of analysis is the organizations that participated in the “Indonesian tsunami 
response system,” and the unit of observation is the “interorganizational interactions” 
exchanged among response organizations. Data were collected and analyzed through 
the content analysis and coding of Jakarta Post articles from December 26, 2004, 
through January 17, 2005. To identify and evaluate the network structure of the In-
donesian response system, the articles were parsed to identify organizations involved 
in the tsunami response, as well as relevant activities and interactions. Organizations 
were coded by name, date, and order of entry; level of jurisdiction (international, na-
tional, provincial, or municipal); and source of funding (public, private, or nonprofit). 
Interorganizational interactions were coded according to the organization that initi-
ated the interaction, the organization(s) that received the interaction, and the nature 
of the transaction. These data were then converted into a series of relational matrices, 
which represent the series of interactions detected between response organizations 
during the period under analysis. The network analysis software Ora was then used 
to analyze the size, number of interactions, density, betweenness centrality, and num-
ber of distinct components that were present in the system over time (Carley 2009).

3. It should be noted that two other exploratory datasets, one for Thailand in 2004 
and one for Katrina in 2005, had similar patterns; the response systems reached 80 
percent capacity within the first two weeks.

4. A social network’s density is the number of edges in a graph, expressed as a pro-
portion of the maximum possible number of organizations (Scott 2001, 71).

5. Betweenness measures the extent to which a node lies between other connected 
nodes in a network (Freeman 1979).

6. A component is defined as a set of nodes that are linked to one another through 
continuous changes of connections (Scott 2005, 102).

Chapter 13: Designing Resilient Systems

1. This research is funded by the U.S. National Science Foundation, grant #0729456, 
“Decision, Risk, and Uncertainty Program: Designing Resilience for Communities at 
Risk: Improving Decision Making to Support Collective Action under Stress,” National 
Science Foundation, September 1, 2007–August 31, 2010. L. K. Comfort, Principal In-
vestigator, T. Znati and D. Mosse, Co-Principal Investigators. H. Ling, T. W. Haase, and 
A. Zagorecki, Graduate Student Researchers, University of Pittsburgh, Pittsburgh, PA.

2. These stages include: early stage detection of risk, emerging risk, rapid onset and 
response, and rescue and recovery.

3. In reality, UWSN is mostly deployed in three-dimensional spaces. However, for 
simplicity, the proposed approach is presented in two-dimensional space. The proposed 
scheme can be easily extended from two-dimensional space to three-dimensional space 
with a straightforward modification.
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Chapter 14: Resilience Revisited

1. Current work by Demchak and Gaycken explores the 2008 financial crisis and 
the rippling effects of hackers and cyberwar, studying these examples of nasty sur-
prises moving across borders, through a world densely and structurally interwoven 
through an increasingly coupled underlying infrastructure, the GSTI.

2. We thank Todd R. LaPorte for this insight.
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