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Preface

he United States and many other countries throughout the world are
vulnerable to a wide variety of natural, technological, and willful
hazards and disasters. In this nation, while local decision makers
and other stakeholders have the final responsibility for coping with disaster
threats, federal agencies have developed science-based activities, including
research and applications programs that are intended to further the under-
standing of such threats and provide a basis for more effective risk reduction
efforts in vulnerable communities throughout the country. The National
Science Foundation (NSF), sponsor of this study, has been in the forefront
in providing support for social science hazards and disaster research,
including research carried out through the National Earthquake Hazards
Reduction Program (NEHRP), which was established in 1977. Since the
creation of the Department of Homeland Security (DHS) in response to
the September 11, 2001 terrorist attacks, that agency also has emerged as a
potential major sponsor of social science hazards and disaster research.
Given the changing hazards and disasters landscape in recent years,
brought on by such factors as new demographic trends and settlement
patterns and the emergence of new kinds of disaster threats discussed in this
report, NSF requested that the National Research Council (NRC) conduct
an analysis of hazards and disaster research in the social sciences, a research
community that is vital to understanding societal responses to natural,
technological, and willful threats. In particular, NSF asked the NRC to
provide the agency and other stakeholders with an appraisal of the social
science contributions to knowledge on hazards and disasters, especially as a

vii
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result of NEHRP funding; the challenges facing the social science hazards
and disaster research community; and opportunities for advancing knowl-
edge in the field and its application for the benefit of society. The study is
expected to provide a basis for planning future social science disciplinary,
multidisciplinary, and interdisciplinary research and application activities
related to the threat of natural, technological, and willful disasters.

In response to this charge, the NRC established the Committee on
Disaster Research in the Social Sciences, an ad hoc committee under the
Division on Earth and Life Studies. The committee was comprised of experts
from various social science disciplines, public health, and emergency manage-
ment. The committee met six times during the course of the study. As part
of the input to the study, the committee reviewed in detail the scientific
literature in the field. The committee also benefited from presentations and
discussions that took place during two workshops held in conjunction with
committee meetings, one in Washington, D.C., at the National Academies’
Keck Center and the other in Irvine, California, at the National Academies’
Beckman Conference Center. Participants in the first workshop included
researchers from the multidisciplinary hazards and disaster research com-
munity, practitioners, and representatives from various agencies. All par-
ticipants in the second workshop were practitioners.

The many people who provided input to the committee through oral
presentations or in writing are listed in the acknowledgments. On behalf of
the committee, I extend appreciation and thanks to all of these individuals
for contributing to the study. The committee also extends special appreciation
to William A. Anderson, study director for the project, whose substantive
knowledge and experience in hazards and disaster research are enormous
and whose contributions to the study were essential to its successful comple-
tion. Thanks also to Patricia Jones Kershaw, who was senior program
associate during part of the study, and especially to Byron Mason, program
associate, who provided very effective substantive and logistical support for
all phases of the committee’s work. Finally, I wish to thank the members of
the committee for devoting substantial time and effort to the project. Their
commitment to the field has been matched by their hard work on this
committee.

Gary A. Kreps
Chair
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Summary

of Pakistan, India, and Afghanistan as well as Hurricane Katrina

along the United States Gulf Coast; in 2004, the Indian Ocean
tsunami, and in 2001, the terrorist attacks on New York City and Washington,
D.C.—are stark reminders of the global importance and implications of
natural, technological, and willful disasters. Response to such events before,
when, and after they occur are matters of both hazards and disaster manage-
ment practice and public policy at national and international levels. Responses
to the September 11, 2001 terrorist attacks has led to a wide range of policy
changes that may affect all phases of emergency management, including the
newly created U.S. Department of Homeland Security (DHS), the U.S. Patriot
Act, and the Aviation and Transportation Security Act. The inclusion of the
Federal Emergency Management Agency (FEMA) within the DHS may have
important implications for U.S. response to major natural disasters such as
Hurricane Katrina.

Studies of hazards and disasters by social scientists is the primary focus
of this report, particularly research undertaken during the past three decades
with support provided by the National Science Foundation through the
National Earthquake Hazards Reduction Program (NEHRP). Since the
establishment of NEHRP in 1977, a cadre of social science researchers—
from such disciplines as geography, sociology, political science, psychology,
economics, decision science, regional science and planning, public health,
and anthropology—has made continuing contributions to the development
of knowledge about societal response to hazards and disasters. Among

Recent catastrophic events—in 2005, the earthquake at the borders

1
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other advances, these contributions have helped to dispel myths about crisis
related behaviors, led to improvements in early warning and evacuation
systems, and facilitated the ways communities and regions prepare for
disasters.

Disaster research, which has focused historically on emergency response
and recovery, is incomplete without the simultaneous study of the societal
hazards and risks associated with disasters, which includes data on the
vulnerability of people living in hazard-prone areas. Historically, hazards
and disaster research have evolved in parallel, with the former focusing
primarily on hazards vulnerability and mitigation, the latter primarily on
disaster response and recovery, and the two veins intersecting most directly
with common concerns about disaster preparedness. It is vital, however,
that future social science research treat hazards and disaster research inter-
changeably and view the above five core topics of hazards and disaster
research within a single overarching framework (see Figure S.1). Such inte-
gration also provides the foundation for increased collaborative work by
social scientists with natural scientists and engineers.

HAZARDS
RESEARCH

DISASTER
RESEARCH

EMERGENCY
RESPONSE

HAZARD
VULNERABILITY

DISASTER
PREPAREDNESS

DISASTER
RECOVERY

HAZARD
MITIGATION

FIGURE S-1 Core topics of hazards and disaster research.
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This report, conducted with support from the National Science Foun-
dation, assesses the current state of social science hazards and disaster
research and provides a set of recommendations that reflect opportunities
and challenges in the field. Although research to date has revealed much
about how societies respond to natural and technological disasters of vari-
ous types, it is clear from the following report that we need to learn more.
Among the most needed types of research are studies that compare system-
atically the unique circumstances of catastrophic events such as major earth-
quakes, hurricanes, and acts of terrorism. Such comparative studies will
allow researchers to examine societal response in relation to variables such
as the amount of advanced warning, the magnitude, scope, and duration of
impacts, and the special requirements for dealing with chemical, biological,
and radiological agents. Among the report’s other recommendations is the
need for systematic studies of how societies complement expected and some-
times planned responses with improvised activities. In the September 11,
2001 terrorist attacks, for example, first responders had to work around
the loss of New York City’s Emergency Operations Center, which was
located in one of the towers.

CHARGE TO THE COMMITTEE

The committee’s primary mission is to provide NSF and other stake-
holders with a detailed appraisal of the short- and long-term challenges
facing social science hazards and disaster research, and also new and emerg-
ing opportunities for advancing knowledge within the social sciences and
through interdisciplinary collaborations with the natural sciences and engi-
neering. Of central importance to its statement of task, the committee is
charged with examining the contributions and accomplishments of the social
sciences since the establishment of NEHRP in 1977, the program that
through NSF has provided much of the support for social science research
on hazards and disasters for more than 25 years. The committee is also
charged with assessing the impact of key societal changes on the way social
science hazards and disaster research will be carried out in the future and
what should be studied nationally and internationally. Finally, in the con-
text of these societal changes, the committee is charged with considering the
special challenges of post-disaster investigations, advancing the application
of research findings, and meeting future social science workforce needs in
this field. In completing the above mission and tasks, the committee has
drawn on the experience and expertise of its 13 members, the voluminous
social science research literature on hazards and disasters, and information
and insights from two workshops that were held during the course of
the study.
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STUDY CONCLUSIONS

The committee’s assessment of the current state of social science research
can be summarized succinctly in the following conclusions:

Social science hazards and disaster research has advanced in the United
States and internationally. Under NEHRP social science knowledge has
expanded greatly with respect to exposure and vulnerability (physical and
social) to natural hazards in the United States, such that the foundation has
been established for developing more precise loss estimation models and
related decision support tools for hazards and disasters generally. The
contribution of NEHRP to social science knowledge on natural hazards is
less developed internationally as is its contribution nationally and inter-
nationally on exposure and vulnerability to technological and willful threats.

Social science knowledge about the responses of U.S. households to natural
hazards and disasters is well developed. There is a solid knowledge base at
the household level of analysis on vulnerability assessment, risk communi-
cation, evacuation and other forms of protective action, and expedient
disaster mitigation activities—for example, how people in earthquake or
flood prone regions communicate about risks and warning messages, and
how they respond to warning messages. The knowledge base and related
explanatory modeling under NEHRP are skewed toward natural hazards
(most notably earthquakes) as opposed to technological and willful hazards,
and so far they have been confined primarily to national rather than inter-
national contexts.

Far less is known about how the characteristics of different types of hazards
affect disaster preparedness and response. There has been little systematic
comparative work on the special characteristics of natural, technological,
and willful disasters (e.g., predictability and controllability; length of fore-
warning, magnitude, scope, and duration of impact) and their relationships
with physical and social impacts. For example, how does the variation in
warning time—little or no warning for an earthquake, short-term warning
for tornados, longer-term warnings for hurricanes, and indeterminate warn-
ings for terrorist attacks—affect preparedness and response? Greater under-
standing of event/impact relationships would directly facilitate the adoption
of more effective disaster preparedness and mitigation practices.

More is known about immediate post-disaster responses of groups,
organizations, and social networks than about mitigation or disaster recovery
policies and practices. While less so than the post-World War II studies that
preceded NEHRP’s establishment in 1977, NEHRP-sponsored social science
research has still tended to focus more on the immediate aftermath of
disasters (post-disaster responses) and related emergency preparedness prac-
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tices than on the affects of pre-disaster mitigation policies and practices,
disaster recovery preparedness or longer term recovery from specific events.
Research over several decades has contradicted myths that during disasters
panic will be widespread, that large percentages of those who are expected
to respond will simply abandon disaster roles, that local institutions will
break down, that crime and other forms of antisocial behavior will be
rampant, and that psychological impairment of victims and first responders
will be a major problem. The more interesting and important research
questions have become how and why communities, regions, and societies
leverage expected and improvised post-impact responses in coping with the
circumstances of disasters. While much of organizational response to disaster
is expected and sometimes planned, improvisation is an absolutely essential
complement of predetermined activities.

The circumstances of terrorist threats could alter societal response to disasters.
The possibility exists that some future homeland security emergencies could
engender responses that are different from those observed in previous post-
disaster investigations of natural and technological disasters. Particular
attention is being given post-September 11, 2001 to vulnerability assess-
ment of national energy, transportation, and information systems, terrorist
threat detection and interdiction, the special requirements of nuclear, bio-
logical, and chemical agents, and the organizational requirements of devel-
oping multigovernmental preparedness and response systems. Fortunately
these concerns are readily subsumed within the historically mainstream
topics of hazards and disaster research depicted in Figure S.1 above.

NEHRP has made important contributions to understanding longer-term
disaster recovery. Prior to NEHRP relatively little was known about disaster
recovery processes and outcomes at different levels of analysis (e.g., house-
holds, neighborhoods, firms, communities, and regions). While research on
disaster recovery remains somewhat underdeveloped, NEHRP funded
projects have refined general conceptions of disaster recovery, made impor-
tant contributions in understanding the recovery of households (primarily)
and firms (more recently), and contributed to the development of statisti-
cally based community and regional models of post-disaster losses and
recovery processes. Moreover, interest in the relationship between disaster
recovery and sustainable development has become sufficiently pronounced
in this field that the committee has allocated an entire chapter of the report
to its consideration.

The management and accessibility of data needs immediate attention. Thus

far social scientists have not confronted systematically issues related to the
management and accessibility of data—from its original collection and
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analysis, to its longer-term storage and maintenance, and to ensuring its
accessibility over time to multiple users. What the committee has termed
the “hazards and disaster research informatics problem” is not unique to
this research specialty, or to the social sciences, natural sciences, and engi-
neering generally. But the informatics problem demands immediate atten-
tion and resolution as a foundation for future research and application of
findings.

How research is communicated and applied is not well understood. More
systematic research is needed on how hazards and disaster information
generated by the social sciences and other disciplines is disseminated and
applied. Such research will provide clearer understanding of what can be
done within hazards and disaster research to further the dissemination of
knowledge, thereby advancing sound mitigation, preparedness, response,
and recovery practices.

A more diverse, interdisciplinary, and technologically sophisticated social
science workforce is needed in the future. Given the national and international
importance of natural, technological, and willful disasters, the next genera-
tion of social scientists studying these events should become larger, more
diverse, and more conversant with interdisciplinary perspectives and state-
of-the-art research methods and technologies than the previous generation.

RECOMMENDATIONS

Grounded in the above conclusions of its assessment, the committee
has offered 38 separate recommendations in Chapters 3 through 9 of the
report, with the majority relating to the need for comparative studies of
societal responses to natural, technological and willful hazards and disasters.
No explicit priorities among these recommendations have been established
by the committee, primarily because traditional topics within, respectively,
hazards and disaster research necessarily are interrelated. The committee
also wishes to ensure that NSF and other stakeholders have considerable
flexibility in addressing the broad range of research and application issues
included in its statement of task from NSF. For purposes of this report
summary, the 38 separate recommendations are encapsulated within three
global recommendations. In discussing each one, the committee offers guid-
ance to NSF and other stakeholders for their future consideration.

Summary Recommendation 1: Comparative research should be conducted
to refine and measure core components of societal vulnerability and resilience
to hazards of all types, to address the special requirements of confronting
disasters caused by terrorist acts, and to advancing knowledge about miti-
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gation, preparedness, response, and recovery related to disasters having
catastrophic physical and social impacts.

The recommended comparative research is essential for isolating common
from unique aspects of societal response to natural, technological, and
willful hazards and disasters. A key contribution of NSF through NEHRP
over the years has been that, while necessarily emphasizing earthquakes,
since its inception the program has encouraged and supported comparisons
of societal responses to earthquakes with other natural as well as techno-
logical hazards and even with terrorist-induced events, though less so. This
historical emphasis within NEHRP dictates that a rigorous approach should
prevail in making generalizations to terrorism and that there is a continuing
need for systematic comparisons of all societal hazards and disasters using
the conceptual and methodological tools summarized in this report. A com-
parative perspective should be sustained within NSF and also prevail in the
new DHS.

The five core topics of hazards and disaster research depicted in Figure S.1
are referenced explicitly in both the summary recommendation for com-
parative research as well as the more detailed lists of research recommendations
found in the report. These five core topics are deemed by the committee to
be equally important to the development and application of social science
knowledge. Thus, the committee sees no useful purpose for establishing
priorities among what have traditionally been termed disaster research
topics, on the one hand, and hazards research topics on the other. On the
contrary, a major priority demanded by the conceptual approach adopted
by the committee is to capture to every extent possible within specific
studies the essential relatedness of these core research topics. Accomplish-
ing this research goal will require research designs that are both compara-
tive and longitudinal.

Summary Recommendation 2: Strategic planning and institution building
are needed to address issues related to the management and sharing of data
on hazards and disasters (hazards and disaster informatics), sustain the
momentum of interdisciplinary research, advance the utilization of social
science findings, and sustain the hazards and disaster research workforce.

Of particular importance because of its direct relationship to Summary
Recommendation 1 is the call for strategic planning to address issues of
data management and data sharing. A Panel on Hazards and Disaster
Informatics should be created to guide these efforts. The Panel should be
interdisciplinary and include social scientists and engineers from hazards
and disaster research as well as experts on informatics issues from cognitive
science, computational science, and applied science. The Panel’s mission
should be, first, to assess problems of data standardization, data manage-
ment and archiving, and data sharing as they relate to natural, technological,
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and willful hazards and disasters, and second, to develop a formal plan for
resolving these problems to every extent possible within the next five years.

Post-disaster investigations inherently have an ad hoc quality because
the occurrence and locations of specific events are uncertain. That is why
special institutional and often funding arrangements have been made for
rapid response field studies and the collection of perishable data. But the ad
hoc quality of post-impact investigations does not mean that their research
designs must be unstructured or that the data ultimately produced from these
investigations cannot become more standardized, machine readable, and stored
within data archives. Having learned what to look for after decades of post-
disaster investigation by social scientists, the potential for highly structured
research designs and replicable data sets across multiple disaster types and
events can now be realized. Pre-impact investigations of hazards and their
associated risks are no less important than post-impact investigations of
disasters, less subject to the uncertainties of specific events, arguably more
amenable to highly structured and replicable data sets, and no less in need of
data archives that are readily accessible to both researchers and practitioners.

Addressing hazards and disaster informatics issues within the next five
years requires interdisciplinary collaboration. This collaboration can build
on the momentum of interdisciplinary research that has been achieved at
NSF’s three earthquake engineering centers during the past decade and
advance the sharing of more highly structured data and findings within the
entire hazards and disaster research community. Resolving informatics
issues within this community will then lead to greater accessibility of hazards
and disaster research to policy makers and practitioners at national and
international levels. The assessment of knowledge utilization in this field
calls for the continuing role of social scientists because of their special
expertise in evaluation research.

The committee’s call for strategic planning on interrelated informatics,
interdisciplinary research, and knowledge dissemination logically precedes
specific recommendations in the report for interdisciplinary centers and
workforce development. One recommended interdisciplinary center could
serve as a natural site for implementing a strategic plan on hazards and
disaster informatics. Among other functions, such a center could serve as a
distributed social science data archives that would be accessible to the
entire research community. A second recommended center would promote,
also on a distributed basis, the application of state-of-the-art modeling,
simulation, and visualization techniques to terrorist events as well as natural
and technological disasters.

Workforce development is a continuing issue for social science hazards
and disaster research, and an integrated strategy to replenish and expand
the current research workforce is needed. The workforce problem will be
difficult to resolve in the short term, and it requires more careful assessment
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than the resources of the committee have allowed. As an interim step, the
committee recommends that a workshop be held to facilitate communica-
tion, coordination, and planning among stakeholders from governmental,
academic, and professional constituencies. Representatives from NSF and
DHS should play key roles in the workshop because of their historical
(NSF) and more recent (DHS) shared commitment to foster the next genera-
tion of hazards and disaster researchers.

Summary Recommendation 3: NSF and DHS should jointly support the
comparative research, strategic planning, and institution building called for
in Summary Recommendations 1 and 2.

The proposed leveraging of NSF with DHS support is critical because
these two agencies are focal points of federal funding for research on all
types of extreme events. The two agencies should take advantage of oppor-
tunities to leverage their resources by jointly funding social science hazards
and disaster research whenever possible. This could lead to a better under-
standing of the similarities and differences between natural, technological,
and human-induced hazards and disasters. It could also provide the foun-
dation for sound science-based decision making by policy makers and
practitioners, whether they are developing measures to counter a major
natural disaster like Hurricane Katrina or a terrorist-induced event like the
September 11th attacks on the World Trade Center and Pentagon. Social
science research on the September 11, 2001 terrorist attacks as well as more
limited observations that have been made thus far on Hurricane Katrina
indicate, first, that many previous findings about societal response to hazards
and disasters remain valid, and second, that there is still much to be learned
about responses to truly catastrophic events.

A VISION OF SOCIAL SCIENCE CONTRIBUTIONS TO
KNOWLEDGE AND A SAFER WORLD

While NSF social science studies supported through NEHRP are sum-
marized in some detail in the report that follows, the committee’s overall
vision of future hazards and disaster research underlies the summary recom-
mendations that have been developed. The committee envisions a future:

e where the origins, dynamics, and impacts of hazards and disasters
become much more prominent mainstream as well as specialty research
interests throughout the social sciences;

e where traditional social science investigations of post-disaster
responses become more integrated with no less essential studies of hazard
vulnerability, hazard mitigation, disaster preparedness, and post-disaster
recovery;
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e where disciplinary studies of the five core topics of hazards and
disaster research within the social sciences increasingly become comple-
mented by interdisciplinary collaborations among social scientists themselves
and between social scientists and their colleagues in the natural sciences and
engineering;

e where there is continuing attention throughout the hazards and
disaster research community on resolving interdisciplinary issues of data
standardization, data management and archiving, and data sharing;

e where there is continuing attention throughout hazards and disaster
research on the dissemination of research findings and assessments by social
scientists of their impacts on hazards and disaster management practices at
local, regional, and national levels;

e where each generation of hazards and disaster researchers makes
every effort to recruit and train the next generation; and

e where the funding of hazards and disaster research by social scien-
tists, natural scientists, and engineers is a cooperative effort involving the
NSF, its partner agencies within NEHRP, the Department of Homeland
Security, and other government stakeholders.

With the foundation established by previous basic and applied studies
of hazards and disasters, and guided by the committee’s recommendations,
the above vision is attainable. Describing and explaining societal response
to hazards and disasters is both a continuing challenge and major opportu-
nity for the social sciences. Natural, technological, and willful hazards and
disasters faced by humankind are continuous, global in nature, and increas-
ing with demographic expansion, technological change, economic develop-
ment, and related social and political dynamics of enormous complexity.
Considerable progress has been made during the past several decades by
social scientists studying different types of hazards and disasters, sometimes
working collaboratively with investigators from other disciplines. But the
continuing challenge for the social sciences centers on unraveling the com-
plexity of individual and collective action before, during, and after disasters
occur, on providing research findings that improve loss reduction decision
making, and on assessing hazards and disaster related policies and pro-
grams. The major opportunity for the social sciences is to employ state-of-
the-art theories, methods, and supporting technologies to further this type
of knowledge development, which can in turn further science-based decision
making by policy makers and practitioners. The responsibility for attaining
the committee’s vision is in no sense the sole responsibility of NSF. That
responsibility can and should be shared with the entire hazards and disaster
research community, with those who fund hazards and disaster studies, and
certainly with those who stand to learn from these studies.
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tasks of the Committee on Disaster Research in the Social Sciences

(DRSS) are summarized initially. An orienting definition of disasters
(and hazards and risks as key related concepts) is then offered along with an
explicit framework that addresses central conceptual and measurement
issues in hazards and disaster research. An historical overview of social
science research within the National Science Foundation’s (NSF’s) National
Earthquake Hazards Reduction Program (NEHRP) is then presented, and
this is followed by a summary of key issues that inform the committee’s
charge and tasks. The introduction concludes with a brief characterization
of the remaining chapters of the report.

DRSS is an ad hoc committee under the Division on Earth and Life
Studies. The study project was initiated in February 2004 with funding
from NSF. The charge to the committee for the 18-month study is stated in
Box 1.1.

In carrying out its charge, the committee has drawn on the experience
and expertise of 13 members of the hazards and disaster research community
from the disciplines of psychology, geography, political science, sociology,
economics, decision science, regional science and planning, public health,
and emergency management. In preparing its report, the committee has
drawn on the literature in the field as well as information and insight from
two workshops that were held during the course of the study.

As noted in Figure 1.1, adapted from Tierney et al. (2001), components
of hazards and disaster research have evolved historically with different

! I Vhis opening chapter is organized as follows: The charge and major

11

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/11671

Facing Hazards and Disasters: Understanding Human Dimensions

12 FACING HAZARDS AND DISASTERS

BOX 1.1
Statement of Task

The objective of the study is to provide the National Science Foundation and
other stakeholders with a detailed appraisal of the short- and long-term challenges
facing the social science disaster research community and new and emerging
opportunities for advancing knowledge in the field and its application for the benefit
of society. The study should provide a basis for planning future social science and
multidisciplinary research related to natural, technological, and willful disasters in
response to challenges and opportunities presented by a changing nation and
world.

In order to put future projections into context, the study will initially examine the
contributions and accomplishments of the social sciences in the field starting with
the creation of the National Earthquake Hazards Reduction Program (NEHRP),
the program that through NSF has provided much of the support for the social
science effort to date. Attention will be given to the contributions of the social
sciences to understanding the full range of natural, technological and human-
induced disasters that social scientists have studied during the past 25 years since
NEHRP was established.

Overall the study will examine the following areas:

— Social science contributions under NEHRP, both in terms of knowledge
creation and utilization.

— Contributions of the social sciences since the creation of NEHRP to the
understanding of natural, technological and human-induced hazards faced
by communities in the nation.

— Challenges posed for the social science disaster research community due
to the expectation that, like other relevant disciplines, it become a major
partner in integrated hazard and disaster research.

— Opportunities for bridging the gap between social scientists that study
natural disasters and those that investigate technological risks.

— Likely impact of key societal changes—such as the emergence of new tech-
nologies, emphasis on new hazards, and a changing emergency manage-
ment profession—on how disaster research is done by social scientists in
the future, as well as what is studied.

— Challenges of post-disaster investigations and opportunities to increase
their value.

— Future opportunities for collaborative international research.

— Opportunities for meeting the challenge of furthering the application of
research results.

— Future workforce needs and opportunities to meet them.

emphases, depending on the types of hazards and disasters studied and
research topics related to them. Given the above charge and tasks of the
committee, further integration of hazards and disaster research, as depicted
by the overlapping circles and two-directional arrows in Figure 1.1, is a
fundamental future requirement for the social sciences. Such integration
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FIGURE 1.1 Core topics of hazards and disaster research.

within the social sciences also can provide the foundation for increased
collaborative work by social scientists with natural scientists and engineers.

THE DISASTER CONSTRUCT

Disasters are non-routine events in societies or their larger subsystems
(e.g., regions and communities) that involve conjunctions of physical
conditions with social definitions of human harm and social disruption.
(Kreps, 2001:3718)

This entry, from the latest edition of the International Encyclopedia of
the Social and Behavioral Sciences, draws on the historically rich tradition
of hazards and disaster studies within the social sciences, most notably
since the post-World World II era (for earlier to more recent statements see
Fritz, 1961; Barton, 1969; Dynes, 1970; White and Haas, 1975; Quarantelli
and Dynes, 1977; Kreps, 1984; Burton et al., 1993; Kreps and Drabek,
1996; Kunreuther and Roth, 1998; Mileti, 1999b; Tierney et al., 2001;
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Cutter, 2001; Montz et al., 2003a,b). So defined, disasters are both physical
events and public policy issues with distinctive qualities. As further clarified
in the above encyclopedia entry:

The phrase “nonroutine events® distinguishes disasters as unusual and
dramatic happenings from everyday issues and concerns. The dual refer-
ence to “physical conditions” and social definitions means that each is
individually necessary and both are collectively sufficient for disasters to
occur in social time and space. The designation “societies or their larger
subsystems” means that human harm and social disruption must have
relevance for larger social systems. . . . Poverty, hunger, disease, and
social conflict are chronic societal concerns. Economic depressions,
famines, epidemics, and wars are disasters as defined above. Global warm-
ing and ozone depletion have become defined objectively and subjectively
as environmental hazards or risks. The possible disastrous consequences
of these hazards . . . remain matters of scientific and public debate. . . .
(Kreps, 2001:3718)

While the term disaster is part of popular parlance, it also has impor-
tant bureaucratic meaning (e.g., disaster declarations). Potential disasters
are associated with hazards of various types and the risks (i.e., probabili-
ties) of specific events occurring. Distinctions among these three terms are
useful and important. As Cutter (2001:3) notes:

the distinction between hazard, risk, and disaster is important because it
illustrates the diversity of perspectives on how we recognize and assess
environmental threats (risks), what we do about them (hazards), and how
we respond to them after they occur (disasters). The emphasis on hazard,
risk, and disaster is also reflective of different disciplinary orientations of
researchers and practitioners. . . . However, as the nature of hazards,
risks, and disasters became more complex and intertwined and the field of
hazards research and management more integrated, these distinctions
became blurred as did the differentiation between origins as “natural,”
“technological,” or “environmental.”

The blurred distinctions highlighted by Cutter, a geographer whose
research focuses more heavily on the left-hand side of Figure 1.1, have
contributed greatly to breaking down historical barriers between hazards
and disaster research. This positive development has been affirmed by two
sociologists (Tierney and Perry) and a social psychologist (Lindell), whose
interests focus more heavily on the right-hand side of Figure 1.1 (Tierney et
al., 2001:22):

... more comprehensive perspectives are needed that consider both disaster
events and the broader structural and contextual factors that contribute
to disaster victimization and loss. While the functionalist approach that
characterized classical disaster research mainly addressed the fact of disaster,
not the sources of disaster vulnerability, other work has sought to better
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understand the societal processes that create vulnerability, how vulnera-
bility is distributed unequally across societies, communities, and social
groups, how vulnerability changes over time, and how and why these
changes come about.

Definitions of core subject matter necessarily are matters of intellectual
discussion and debate within any science. Studies of hazards and disasters
are no different. During the past decade, for example, there have been two
books (Quarantelli, 1998; Perry and Quarantelli, 2005) wherein authors
from several social science fields have grappled with the question: What is a
disaster? A diversity of perspectives on the meaning of disasters, hazards,
and risks is to be expected (1) because the social sciences are not homoge-
neous disciplines either theoretically or empirically, and (2) because these
constructs are of interest to scholars nationally and internationally. In
reviewing this continuing dialogue about core subject matter, the commit-
tee agrees with Perry’s conclusions in both of the above volumes that there
is more agreement than disagreement on the definitional fundamentals
(Perry, 1998:197-217, 2005). With respect to its mission and tasks, the
committee makes the following assumptions about disasters and the hazards
to which they relate.

First, while all concepts in science are nominal, consensus about objects
of inquiry is essential to developing and applying knowledge about them.
Second, disasters have physical impacts and involve subjective definitions
formulated by individuals and social entities. Third, disasters are disruptive
of social systems at small to more inclusive levels and are intertwined with
broader dynamics of change. Fourth, the characteristics of disasters them-
selves must be distinguished from their antecedents and consequences. Cap-
turing these antecedents and consequences is part and parcel of construct-
ing descriptive and explanatory models of hazards and disasters. Fifth,
given the broad range of hazards and disasters that can be studied, develop-
ing typologies and taxonomies is an essential component of theory build-
ing. As discussed in this report, classification schemes have frequently been
based on defining characteristics of disasters such as their length of fore-
warning; detectability; speed of onset; and magnitude, scope, and duration of
impact. Such dimensions allow for comparisons of multiple disasters, thus
bridging the gap among social scientists studying hazards that are natural,
technological, or willful in origin. Sixth, research on hazards and disasters
requires an appeal to the scientific logic of discovery and explanation,
regardless of substantive topic and regardless of whether the research is
discipline based, multidisciplinary, or interdisciplinary. Finally, before,
when, and after they occur, disasters are physical and social catalysts of
collective action.

This last observation merits a further comment. Some years ago an
influential social science meta-theorist made the following point (Dubin,
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1978:115-116) about the theoretical importance of social catalysts. As
quoted below, his basic argument remains fundamental to the study of
risks, hazards, and disasters:

There does not seem to be any theoretical reason why we may not think
of social catalysts and use them in theoretical models. . . . For example, in
the study of behavior of populations under conditions of disaster . . .
disaster is the catalytic unit whose presence [actual or potential] is necessary
for the interaction of psychological and social units that are studied by
disaster [and hazard and risk] specialists. It makes no difference whether
the event studied is a flood, an earthquake, an explosion, or whatnot.

The phrase “or whatnot” is important and resonates nicely with the
inclusive range of natural, technological, and willful events that are under
consideration by this committee. By intent and design, a multihazard approach
has been adopted by the committee in responding to its mission and tasks.

The previously referenced encyclopedia entry derives from the above
assumptions and serves as a starting point for the committee. The definition
of disaster adopted by the committee will not, of course, end debates about
the theoretical and practical implications of achieving clarity about the
meaning of risks, hazards, and disasters (e.g., Dynes, 2004; Perry and
Quarantelli, 2005). However, this definition does provide a heuristic tool
for examining a broad range of environmental, technological, and willful
events on their own terms and for comparing systemic adjustments to ac-
tual or potential events with societal responses to other social problems and
public policy issues (Barton, 1989).

THRESHOLDS OF DISASTERS

Defining disasters raises fundamental questions about how they should
be demarcated. Although thresholds of disasters have been debated,
researchers, practitioners, and policy makers affirm clearly that such thresholds
exist (see Wright and Rossi, 1981; Kreps and Drabek, 1996; Kreps, 1998).
There is no argument about whether the three hurricanes on the United
States Gulf Coast in 20085, the earthquake on the borders of Pakistan, India,
and Afghanistan in 20035, the Indian Ocean tsunami in 2004, the September
11, 2001 terrorist attacks on New York and Washington, and a host of
other natural, technological, and sociopolitical events that have occurred in
the recent or more distinct past were disasters. Potential disasters, such as
the current threat of an avian flu pandemic and other environmental hazards
of various types, are just as important to consider as those that have actu-
ally occurred, and this is the essential preoccupation of what is now termed
vulnerability science (Cutter, 2003a).

When assessing the actual or potential severity of human harm and
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social disruption, the level of society that is being analyzed must be focused
on—the entire society or subunits within it, such as communities, neighbor-
hoods, and households (the relevant literature includes recent work by
Cutter et al., 2003). Thus, natural disasters are relatively frequent at the
societal level, and the absorptive capacities of large, technologically ad-
vanced societies are considerable. However, not all societies are large and
technologically advanced (e.g., Bates and Peacock, 1993), and even when
they are, disasters become less common and their impact ratios change as
the unit of analysis moves from the societal to the regional, community, and
household levels. Hazard vulnerability and mitigation, disaster prepared-
ness, emergency response, and disaster recovery take on different meanings
depending on which systemic level is being considered. The focus of the
above encyclopedia entry is on the societal level and its major subsystems.

There are at least two key questions: What are the thresholds of actual
or potential disasters, below which events do not score high enough to be
included analytically and above which it is possible to distinguish smaller-
from larger-scale events? How can these thresholds capture both physical
conditions and social definitions of human harm and social disruption? The
requirement is clear: To be useful the committee’s definition must drive
more precise specification of disasters as objects of inquiry (Dynes, 1998).

The committee’s approach to specifying disasters empirically is as fol-
lows. Disaster metrics must capture the magnitude and scope of physical
impact and social disruption at the community, regional, or societal level
and the social significance attached to these effects on human populations.
Physical impact and social disruption are tied to loss of life, injuries, struc-
tural and property damage, economic losses, and a variety of other mea-
sures of human harm. Social significance is a function of past experience
with and future expectations of these effects. Comparatively speaking, for
example, a 100-year flood potentially has much greater social significance
than a 10-year flood. Oklahoma City and 9/11 are certainly benchmarks of
social significance for terrorist attacks, Chernobyl for nuclear power plant
accidents, Bhopal for toxic chemical releases, and numerous historical events
cross-nationally serve the same purpose for wars, earthquakes, hurricanes,
floods, droughts, famines, and other hazards.

The precise determination of physical impacts and social disruption is
highly complex because disasters produce a host of primary, secondary,
and indirect effects. As Tierney et al. (2001:6) note:

Direct effects include the deaths, injuries, and physical damage and destruc-
tion that are caused by the impact of the disaster agent itself. Research has
recently begun to emphasize the importance of secondary disaster impacts,
such as fires or hazardous materials releases that are triggered by earth-
quakes and environmental pollution resulting from flooding. These kinds
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of occurrences can produce significant impacts and losses over and above
those caused by the primary disaster agent. . . . A distinction can also be
made between direct and secondary impacts and the indirect losses result-
ing from disasters. Those losses include “ripple effects” resulting from
disruption in the flow of goods and services, unemployment, business
interruption, and declines in levels of economic activity and productivity.

A key intervening factor in assessing primary, secondary, and indirect
effects can be termed “information effects,” which are those resulting from
revised expectations of losses in the future (Yezer, 2002). Information effects
are of central importance to the social significance of disasters. Willful
disasters such as the September 11, 2001 terrorist attacks have negative
information effects, and indeed, that is what they are designed by terrorists
to accomplish (see NRC, 2002a:267-313). However, all disasters have
information effects, and these effects can lead positively to increased vulner-
ability assessment, hazard mitigation, and emergency preparedness as well
as more efficient and effective emergency response and disaster recovery.
Whether negative or positive, information effects are important catalysts
for increasing or decreasing uncertainty about hazardous conditions before,
during, and after disasters.

Despite the complexity of measuring primary, secondary, indirect, and
information effects, disasters can be distinguished conceptually from non-
disasters by keeping the following definitional points in mind (see Barton,
1989, in press; Dynes, 1998). First, disasters are a subset of societal prob-
lems, and the committee does not attempt in this report to equate them with
all other forms of trouble in the world. Second, regardless of their origins,
disasters are acute events that involve a conjunction of physical conditions
and social definitions at systemic as opposed to individual levels. Third,
historical circumstances are not disasters until they are defined as such.
Although who is doing the defining (e.g., the general population, profes-
sional experts and practitioners, institutional elites, or the mass media) is an
important research issue (Stallings, 1995), once made, social definitions of
disasters are consequential (May, 1985; Birkland, 1997). The research
problem then becomes one of comparing events in terms of levels of physical
and social impact. These levels increase as the magnitude of the effects are
evidenced at community, regional, societal, and cross-societal levels. This is
why development of databases on hazards and disasters and maintaining
central data repositories are so important to future social science research.
Fourth, while no less complex to measure than physical impacts, social
impacts are a function of the proportions of populations and organizations
involved at various systemic levels, the duration of individual and organiza-
tional involvement, the uncertainty of impact conditions, and the probability
of disaster recurrence. Finally, the social significance of disasters reflects the
difference between physical impacts and social disruption on the one hand
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and expectations about their severity on the other. Logically speaking, a
fully anticipated event would not be defined as a disaster (Turner, 1978;
Perrow, 1984; Clarke, 1989; Weick, 1993; Cutter, 2003b).

MAINSTREAM TOPICS OF HAZARDS AND DISASTER RESEARCH

Note that Figure 1.1 includes five topics of mainstream research within
this field: hazard vulnerability, mitigation, disaster preparedness, emer-
gency response, and disaster recovery.

Hazard vulnerability is the potential for physical harm and social disrup-
tion to societies and their larger subsystems associated with hazards and
disasters. There are two general types of vulnerability. Physical vulnerability
represents threats to physical structures and infrastructures, the natural
environment, and related economic losses. Social vulnerability represents
threats to the well-being of human populations (e.g., deaths, injuries, other
medical impacts, disruptions of behavior and system functioning) and related
economic losses. Social vulnerability also includes the relative potential for
physical harm and social disruption to subpopulations of societies and their
larger subsystems based on socioeconomic status, age, gender, race and
ethnicity, family structure, residential location, and other demographic vari-
ables (for recent discussions of social vulnerability and its measurement see
Cutter et al., 2003; Buckle, 2004).

Hazard mitigation includes interventions made in advance of disasters to
prevent or reduce the potential for physical harm and social disruption.
There are two major types of hazard mitigation. Structural mitigation
involves designing, constructing, maintaining, and renovating physical struc-
tures and infrastructures to resist the physical forces of disaster impacts.
Nonstructural mitigation involves efforts to decrease the exposure of human
populations, physical structures, and infrastructures to hazardous con-
ditions. Nonstructural mitigation approaches include enacting land-use
measures that take into account potential disaster impacts; regulating devel-
opment in high-hazard zones such as hillsides that are prone to landslides
and coastal zones subject to storm surge; and even in some cases buying out
and relocating communities or parts of communities, a measure that is now
used for areas that have experienced repetitive flood losses.

Disaster preparedness includes actions taken in advance of disasters to deal
with anticipated problems of emergency response and disaster recovery.
These actions include the development of formal disaster plans; the training
of first responders; the maintenance of standby human, material, and finan-
cial resources; and the establishment of public education and information
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programs for individual citizens, households, firms, and public agencies. Of
particular importance to disaster recovery preparedness, hazard insurance
is designed to provide financial protection from economic losses caused by
disaster events, the purchasing costs of which are based on actuarial risk.

Emergency response includes activities related to the issuance and dissemi-
nation of predictions and warnings; evacuation and other forms of protec-
tive action; mobilization and organization of emergency personnel, volun-
teers, and material resources; search and rescue; care of casualties and
survivors; damage and needs assessment; damage control, restoration of
essential public services; public information; and maintenance of political
and legal systems.

Disaster recovery includes activities related to the reestablishment of pre-
disaster social and economic routines (education, cultural activities, produc-
tion, distribution, and consumption); the provision of financial assistance
and other services (e.g., mental health care) to victim populations; replace-
ment and repair of damaged and destroyed housing and business properties
(sometimes a long-term process); and in some cases, determination of
responsibility and legal liability for the event. The concept of recovery
encompasses both objective measures, such as reconstruction and assistance
efforts, and the subjective experiences of disaster victims and processes of
psychological and social recovery.

The above core topics and their definitions apply generally to the broad
range of hazards and disasters of interest to the committee. With respect to
willful events such as terrorist attacks, particular attention is being given
post-September 11,2001 to vulnerability assessment (e.g., of societal energy,
transportation, and information systems), disaster prevention (i.e., detection
and interdiction), special requirements associated with nuclear, biological,
and chemical agents, and the organizational requirements of developing
multigovernmental preparedness and response systems (NRC, 2002b).
These highlighted concerns are central to the five mainstream topics of
hazards and disaster research depicted in Figure 1.1 and the conceptual
model developed in this chapter. As highlighted throughout the report,
social science knowledge about natural and technological hazards and di-
sasters can and should be applied rigorously and systematically to willful
events, which have been studied by social scientists funded through NEHRP,
but less frequently so. While findings from social science research on natu-
ral and technological disasters are clearly relevant to willful events, it is
clear that much more needs to be learned through comparisons across these
different risks. For example, does the fact that willful incidents occur with-
out warning—a trait they share with earthquakes—and are induced by
human adversaries who can alter their strategies, tactics, and targets have a
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different impact on mitigation, preparedness, and response when compared
with natural and technological disasters?

The application of social science knowledge by hazards and disaster
management practitioners is an important issue for the committee. The
reorganization during the mid-1970s that led to the creation of the Federal
Emergency Management Administration (FEMA) was based on the prin-
ciple that federal mitigation, preparedness, emergency response, and recovery
programs related to peacetime and wartime disasters should be integrated.
A major rationale underlying this principle was that multigovernmental
responses to more frequent peacetime disasters provide an essential experi-
ence base for dealing with lower-probability, albeit enormously important,
wartime events. The integration principle has remained sound for decades,
central to FEMA’s cross-hazards approach, and consistent with support for
social science hazards and disaster research within NEHRP. The recent
inclusion of FEMA in the new Department of Homeland Security (DHS)
appears to be based on the same principle and rationale. This means that
FEMA’s continuing and highly visible role in peacetime disasters serves as a
potential resource for societal response to terrorist events. The extent to
which that potential will be realized in the future is an empirical question.

Figure 1.1 is useful for highlighting substantive and overlapping foci of
hazards and disaster research. Through overlapping circles and two-directional
arrows the figure directs attention to essential interactions among these
topics and the simultaneity of collective actions related to them. For
example, vulnerability assessment informs mitigation and disaster prepared-
ness activities. These relate to each other and, in turn, influence conditions
of vulnerability. Insurance programs can further disaster mitigation as well
as preparedness, and under certain circumstances, disaster recovery influ-
ences insurance policy and actuarial rates. Disaster preparedness affects
emergency response and recovery, and the experience of disasters has
important (short- and longer-term) consequences for the level of prepared-
ness, the conditions of vulnerability, and mitigation adjustments, and so on.
The interactions among these topics are numerous and varied, as are sys-
temic adjustments related to them, which require analysis for both theoretical
and practical reasons (Bankoff, 2004).

A CONCEPTUAL MODEL OF SOCIETAL RESPONSE TO DISASTER

Figure 1.2 adapted from Kreps (19835), Cutter (1996), Lindell and Prater
(2003), has been constructed to represent a more refined conceptual model
developed by the committee to complete its charge from the NSF. The
mainstream research topics depicted in Figure 1.1 appropriately remain
central to Figure 1.2, thus again capturing the primary research interests of
hazards and disaster research. However, what is now represented, in effect,
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FIGURE 1.2 Societal response to disaster.

is a process model of societal response to disaster within which the physical
and social impacts of catalytic events are a function of conditions of sys-
temic vulnerability, disaster event characteristics, and what has been termed
the hazards and disaster management system. As represented in Figure 1.2,
specific disaster events (whether environmental, technological, or willful)
are placed in the center circle as social catalysts of collective action before,
when, and after they occur. Represented to the left, the events circle is the
causal importance of antecedent conditions of hazard vulnerability (hazard
exposure, physical vulnerability, social vulnerability). Represented below,
the events circle is the causal role of key defining features of disasters
(frequency, predictability, controllability, length of forewarning, and mag-
nitude, scope, and duration of impact) that allow for comparisons of envi-
ronmental, technological, and willful events of various types. Represented
above, the events circle is the causal relevance of the hazards and disaster
management system. That system is represented as the intersection of pre-
impact interventions (disaster mitigation and preparedness practices) and
post-impact responses (planned and improvised emergency and recovery
activities).

Viewing Figure 1.2 in its totality, the hazards and disaster management
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system interacts with hazard vulnerability and disaster event characteristics
in determining levels of disaster impacts as outcomes of the model. The
unity of hazards and disaster research that the committee considers essen-
tial is thereby revealed. The interactions among the five core topics of
hazards and disaster research—introduced in Figure 1.1 and depicted more
pointedly in Figure 1.2’s process model—are important on both theoretical
and practical grounds. Both theoretically and empirically, hazard vulner-
ability, hazard mitigation, disaster preparedness, emergency response, and
disaster recovery are mutually related. Indeed, they are components of a
highly complex but comprehendible response structure. Practically, collec-
tive actions related to these constructs and their interactions increase or
decrease the human harm and social disruption of disaster as the committee
has defined that term. Thus, research on hazards and disasters has impor-
tant implications for both basic science and public policy.

Chronological and Social Time

Both chronological time and social time are essential constructs in
hazards and disaster research. As depicted in Figure 1.2, chronological time
is linear, unidirectional, and readily calibrated using standard physical
measurements. Chronological time allows for the partitioning of collective
actions by time phases of disaster events (pre-impact, trans-impact, post-
impact) and the examination of their interactions. In chronological time,
pre-disaster vulnerability assessments influence hazard mitigation and
disaster preparedness decisions under more routine, pre-impact circum-
stances. The trans-impact period constitutes the time immediately prior to
and during an actual event when specific hazard mitigation and prepared-
ness interventions are set in motion. Such planned interventions intersect
with improvised emergency response and recovery activities during and
after the event has occurred. Chronological time is also an essential tool for
making comparisons between disasters in terms of such characteristics as
frequency, predictability, length of forewarning, and duration of impact.

The scientific value of chronological time is unquestionable and taken
for granted. Yet its value for analytical purposes is not unlimited; and thus,
Figure 1.2 calls for a complementary treatment of social time. Social time is
more complex than chronological time, but the concept is very useful for
expressing the singularity of hazards and disaster research. The distinction
between chronological and social time has heretofore rarely been mentioned
by the hazard and disaster research community (see Forrest, 1993; Quarantelli,
1998:255-256), let alone seriously examined (for a notable exception, see
Bankoff, 2004). The committee thinks that the distinction has scientific
value and directly informs its work (Zerubavel, 1981, 1997, 2003).

Social time is nonlinear and multidirectional and may be experienced
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differentially by individuals and social entities of various types. Within
social time, the past may be reconstructed from the present. History itself
has been variously reconstructed by individuals (citizens, professionals and
practitioners, public officials, journalists, and scholars) and by what
Zerubavel refers to as “mnemonic communities” (see Zerubavel, 2003,
especially Chapters 1, 2, 4 and related literature referenced in that volume).
Mnemonic communities are small to more inclusive social systems (families,
ethnic groups, organizations, communities, and societies) whose memories
of the past are collectively shared and often commemorated in various
ways. The reconstruction of history is, indeed, a complex process. Long
expanses of chronological time may be cut up and compressed into historical
eras by mnemonic communities, and substantial “mental bridging” is required
to maintain a sense of continuity across or even within these discrete periods.
Particularly helpful in maintaining this sense of continuity are catalytic
(watershed, benchmark) events such as the founding of new nations or
religions, wars, the development of new technologies and inventions, and
the creation of new modes of artistic expression (Zerubavel, 2003:12, 85-88,
97-100). Disasters, as defined above, provide important additional examples
of catalytic events in social as well as chronological time.

Some catalytic events are only defined retrospectively. This is the case,
for example, in what historically have been characterized in hazards and
disaster research as “chronic” or “creeping” disasters (e.g., Fritz, 1961;
Barton, 1969, 2005; Turner, 1978). For example, a 30-year drought-in-
duced famine ultimately becomes defined as a multiple disaster. This disas-
ter exists in social time only when changing historical conditions over
decades have been collectively reconstructed to define them as acute. Yet
how acute are these conditions? In chronological time, famines and droughts
are physically characterized as slower-onset disasters with considerable fore-
warning in comparison to disasters such as earthquakes, tornadoes, hurri-
canes, and explosions of conventional, biological, or chemical weapons
(Kreps, 1998:34). Chronological time is arguably central for comparative
studies of the above disasters in terms of hazard vulnerability, hazard miti-
gation, and disaster preparedness. It is also a resource for taking preventive
steps. In social time, however, the temporal uniqueness of droughts and
famines is far less important. Once a disaster has been socially constructed,
the “luxury” of time no longer exists. A previously unidentified disaster has
now been located in social time and space. Chronological time and social
time have become coterminous, as have collective actions related to hazard
vulnerability, hazard mitigation, emergency preparedness, emergency
response, and disaster recovery. Simultaneous activities are directed to meet-
ing demands that are defined objectively and subjectively as acute in all of
these areas.

It is also the case that in social time the present may be reconstructed
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from the past. As opposed to the previous example in which certitude
ultimately exists in both social and chronological time, here there is open-
ended uncertainty about whether a set of historical conditions constitutes a
disaster. A useful example is global climate change. In chronological time,
global climate change draws primary attention to hazard vulnerability and
mitigation activities to reduce its effects before they become disastrous.
However within social time, equal attention is warranted to sustainability
and perhaps survivability of the planet (i.e., to disaster response and recovery
activities). Thus, whether global climate change is a potential or actual
disaster is a non-issue from the standpoint of social science research. Just as
with droughts, famines, earthquakes, tornadoes, explosions, and other haz-
ards, the research interests of hazards and disaster researchers can and, in
the committee’s opinion, must be seen as coterminous.

Finally, the future is inextricably linked to the present and past in social
time. For example, decisions to build alternative types of physical structures
and infrastructures in floodplains, in coastal zones, along fault lines, and in
highly vulnerable urban areas are based on prior disaster experiences and
future disaster expectations as both relate to assessments of hazard vulner-
ability. Moreover, decisions to make development investments necessarily
involve decisions about disaster mitigation and preparedness measures, and
these decisions are based on prior disaster experiences and future disaster
expectations, including those related to emergency response and disaster
recovery. Decisions about development, hazard mitigation, and emergency
preparedness give rise to one of the most important economic issues in this
field: Do increased levels of hazard mitigation and disaster preparedness
increase risk taking by individuals and social systems? Thus, from an eco-
nomic perspective, there is an implicit component of hazard exposure in
Figure 1.2 that reflects decisions by individuals and social systems to locate
in harms way.

The committee concludes that the past, present, and future of chronologi-
cal time are interchangeable features of social time. In effect, chronological
time compresses and expands within social time as individuals and social
systems create, define, and adapt to environmental hazards, the risks asso-
ciated with them, and the disasters that occur from them. The interests of
those studying environmental hazards, risks, and disasters are coterminous,
and equally important, and they must be captured within a common frame-
work. Thus, the committee has had very specific objectives in mind for
Figure 1.2: first, to further elaborate conceptual issues attending the above
encyclopedia entry; second, to identify the common interests of hazard and
disaster researchers; and third, to capture graphically both the interactions
among central research topics in this field and their simultaneity. The indi-
vidual and collective decisions and actions subsumed within these research
topics demand the kind of causal framework depicted in Figure 1.2. So also
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do the needs of policy makers, practitioners, and other stakeholders. This
framework has been used by the committee to meet its charge and prepare
this report.

SOCIAL SCIENCE AND THE EMERGENCE OF NEHRP

Created in 1977, the National Earthquake Hazards Reduction Program
(NEHRP) was mandated to include the social sciences within a broader
program of research in the earth sciences and engineering. This original
mandate has been sustained in the latest NEHRP strategic plan (FEMA,
2003a). The inclusion of the social sciences in NEHRP was facilitated in the
mid-1970s by the fact that hazards and disaster research had become an
established, although relatively young, area of inquiry in the social sciences.
It was therefore thought by champions of NEHRP in government and
academia that the social sciences could contribute to the goals of the program.

Social science hazards and disaster research in North America is usually
traced to Samuel Prince’s research on the 1917 Halifax, Nova Scotia, ship
explosion, considered the first empirical social science disaster study in the
region (Prince, 1920). Another important line of early work can be traced
to studies of human adjustments to natural hazards under the direction of
Gilbert White at the University of Chicago (began in the 1940s). A crucial
growth period in the field occurred during the 1950s when multihazard and
disaster research programs were established at the University of Chicago’s
National Opinion Research Center, the University of Oklahoma, the Uni-
versity of Maryland, and the National Academy of Sciences. These pro-
grams were succeeded in the 1960s and 1970s by other multihazard and
disaster research programs established at institutions such as the Ohio State
University (where the Disaster Research Center was located from 1963 to
1985 before it moved to its present location at the University of Delaware),
the University of Colorado (which became the home of the Natural Hazards
Research and Applications Information Center in 1976), and Clark Univer-
sity (where the Center for Technology, Environment, and Development was
established in 1978).

With respect to earthquake research, social scientists became a part of
a multidisciplinary effort to understand major events that occurred during
the 1960s and early 1970s. In fact, findings from studies of these events
provided part of the rationale for the creation of NEHRP (Anderson, 1998).
The first earthquake to receive serious attention during this period was the
1964 Alaska earthquake, which at the time was arguably the most studied
seismic event in U.S. history (NRC, 1970). The second was the 1971 San
Fernando earthquake, which clearly demonstrated the vulnerability of the
nation to this hazard. These two disasters served as catalysts for the creation
of a national program of earthquake research and application. The program’s
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supporters included academics at institutions conducting earthquake research,
officials at federal agencies such as the U.S. Geological Survey (USGS) and
NSF, and a few members of Congress. Their goal was to use findings from
studies of these events to convince federal decision makers and other stake-
holders of the need for a national program (Hamilton, 2003).

Further support for inclusion of the social sciences in NEHRP was the
timely publication in 1975 of two highly relevant reports stemming from
studies led by social scientists. These reports appeared just a few years
before the program was finally authorized by Congress, at the point when
discussions were at a critical juncture. One of the reports was Earthquake
Prediction and Public Policy (NRC, 1975), produced by an NRC panel led
by sociologist Ralph Turner from the University of California Los Angeles
(UCLA). This report provided an assessment of possible socioeconomic
consequences of earthquake predictions. Its recommendations were consid-
ered very germane to the future NEHRP. One of its key arguments was that
such a program would facilitate the development of earthquake prediction
science and engineering, and that social scientists could play an important
role by conducting complementary research and analyses related to the
timely and effective issuance of earthquake predictions to the public. The
other report, Assessment of Research on Natural Hazards (White and Haas,
1975), analyzed the state of the art of hazards and disaster research and
offered recommendation on future research and application needs related
to earthquakes and other hazards. The White and Haas report attracted the
attention of the earthquake community not only because of its reference to
earthquakes and other hazards, but also because of the authors’ advocacy
of multidisciplinary research (Hamilton, 2003). The report also provided
impetus for establishing the Natural Hazards Research and Applications
Information Center at the University of Colorado at Boulder.

This emerging awareness of the relevance of the social sciences within
the earthquake research community was reinforced by a highly influential
1976 report entitled Earthquake Prediction and Hazard Mitigation: Options
for USGS and NSF Programs (NSF and Department of the Interior, 1976),
more popularly known as the Newmark-Stever report after its two lead
authors. Also important was a report published in 1978, one year after the
establishment of NEHRP, entitled Earthquake Hazards Reduction: Issues
for an Implementation Plan (Working Group on Earthquake Hazards
Reduction, 1978). The Newmark-Stever report provided a research plan
that included major social science research tasks under the rubric of
“research for utilization.” This rubric was later reflected in the Earthquake
Hazards Reduction Act that established NEHRP. J. Eugene Haas, a co-
founder of the Disaster Research Center at Ohio State University, was an
important contributor to the Newmark-Stever report. The Working Group
on Earthquake Hazards Reduction was established by the Office of Science
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and Technology Policy (OSTP) to prepare the second report. The working
group reported to the prominent seismologist Frank Press, then director of
OSTP and science advisor to President Jimmy Carter. The working group
included two social scientists from federal agencies and representatives
from the engineering and earth science communities. Its external advisory
committee included two prominent social scientists, Charles Fritz of the
National Research Council (NRC) and Ralph Turner from UCLA. The
report of this working group addressed implementation issues that NEHRP
and the nation faced, including those that could best be understood from a
social science perspective (e.g., emergency preparedness, disaster warning,
risk communication).

Participating agencies in NEHRP include USGS, NSF, the National
Institute of Standards and Technology (NIST), and FEMA, with FEMA
serving as lead agency during most of NEHRP’s existence. When NEHRP
was established in 1977, NSF was already the focal point for federal gov-
ernment funding of social science hazards and disaster research, principally
through what was later to become the Engineering Directorate. This social
science element became a part of NSF’s continuing contribution to NEHRP,
and funding is now provided through the directorate’s Division on Civil
and Mechanical Systems (CMS). Over the years, this social science compo-
nent has been variously named Societal Response to Natural Hazards,
Earthquake Systems Integration, and more recently Infrastructure Manage-
ment and Hazard Response. Some social science hazards and disaster
research is also funded within programs of the Social, Behavioral, and
Economic Sciences Directorate, including the Decision, Risk, and Manage-
ment Sciences Program. As is the case with support received by other
disciplines from NSF, most social science funding for earthquakes and
other hazards goes to academic institutions. A relatively modest amount of
funding has also been made available by FEMA and USGS to the social
science research community under the auspices of NEHRP.

KEY ISSUES THAT ARE RELATED TO AND INFORM
THE COMMITTEE’S CHARGE AND TASKS

Social Science, Disasters, and Public Policy. This report summarizes a
body of social science research that informs and can influence public policy.
A classic definition of public policy is the “things that government chooses
to do or not to do” (Dye, 1992). This definition encompasses the idea that
governments—and, more to the point, the people that work in govern-
ment—make choices about what government should do (the policy goals)
and what government does to achieve these goals (the policy tools). These
decisions are in turn influenced by basic and applied scientific research.
Because the findings of this report inform and are influenced by the
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political process and by political institutions, it summarizes past research
and recommends future studies that have the potential to influence public
policy. Most recently, after Hurricanes Katrina and Rita, policy makers
have sought ideas to improve the nation’s preparedness for and response to
natural and other types of disasters. Key ideas for addressing these problems
are being developed by members of the research community described in
this report. While the committee does not make specific policy recommen-
dations, the research recommendations in this report can influence public
policy in ways that can reduce vulnerability and promote hazard mitigation
and preparedness. Further, the committee acknowledges the influence of
public policy on social science research on hazards and disasters. For
example, the Earthquake Hazards Reduction Act created the National
Earthquake Hazards Reduction Program, which has supported a consider-
able amount of basic and applied social science research.

Research supported under NEHRP suggests that there is much variation
in the nature of government policies intended to address natural hazards.
Policies vary by level of government, by physical location, and by hazard.
This report therefore summarizes past research and calls for additional
research that could be useful to policy makers. At the same time, the policies
adopted by government at all levels to mitigate, prepare for, and respond to
disasters have inspired research about the nature and effectiveness of these
policies. The ultimate translation of scientific knowledge into policy is
subject to the usual economic, social, and political factors that can either
further or impede policy changes in political systems.

Societal Change and Social Science Hazards and Disaster Research. Soci-
eties worldwide are undergoing significant changes that will require major
adjustments on the part of social science hazards and disaster research in
terms of what is studied and how. For example, as discussed in Chapter 2,
the populations in the United States and elsewhere are undergoing signifi-
cant change, affecting the vulnerability of various groups that social scien-
tists study. The emergency management profession, seen by social scientists
as a major user of the knowledge the field generates, has new responsibili-
ties (including those brought on by the increased threat of terrorism) and
new institutional arrangements to meet these responsibilities. Social scien-
tists must address both of these changes within an inclusive framework of
hazards and disaster research, as depicted in Figure 1.2. Moreover, tech-
nologies now available to the general public, (e.g., the Internet, cell phones,
geographic information systems (GIS), remote sensing) and formal and
informal groups and organizations using these technologies will influence
all aspects of behavior and decision making related to hazards and disasters
studied by social scientists (Cutter, 2001). Also, many of these same tech-
nologies are likely to have a profound impact on the way disaster researchers
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carry out their investigations and disseminate their results, which already
appears to be the case for the Internet and GIS.

Social Science Contributions Under NEHRP. In Congress’s definition of
NEHRP’s roles, NSF is responsible for activities such as funding research,
especially at universities, on problems that can be addressed by the disci-
plines of earthquake engineering and the earth and social sciences. Thus, as
part of its NEHRP role, NSF has provided much of the external support for
social science hazards and disaster research conducted by U.S. investigators
during the past 25 years. This work has included studies carried out by
researchers in disciplines represented by experienced specialists on the com-
mittee, and their expertise has been supplemented as necessary by work-
shop presentations from other experts. NSF support has been critical for
enabling the social science research community to pursue a long term pro-
gram of research on hazards and disasters, to train succeeding cohorts of
graduate students, and to pursue new strategies to disseminate knowledge.
Much of this research has focused on the United States; however, signifi-
cant international work has also been carried out by U.S. investigators,
often in collaboration with international colleagues.

The social and behavioral science research funded by NSF has included
both individual investigator awards (i.e., projects involving a single
researcher and perhaps one or more graduate students) and team awards
with multiple investigators. Examples of the latter include projects that cut
across social science disciplines as well as the even more challenging multi-
disciplinary research in which social scientists collaborate under the auspices
of the three NSF-supported earthquake engineering research centers: the
Multidisciplinary Center for Earthquake Engineering Research (MCEER),
administered through the State University of New York at Buffalo (which
succeeded the National Center for Earthquake Engineering Research); the
Mid-America Earthquake Center, administered through the University of
Illinois at Urbana-Champaign; and the Pacific Earthquake Engineering
Research Center, administered through the University of California at
Berkeley. Additionally, over the years social scientists have participated on
multidisciplinary post-earthquake reconnaissance teams organized by the
Earthquake Engineering Research Institute (EERI) as part of its Learning
from Earthquakes program (also funded by NSF).

In the broadest terms, the research that social scientists have carried out
during NEHRP’s 25-plus years has focused on activities related to pre-,
trans-, and post-disaster time periods, as depicted in Figure 1.2. Appropri-
ately enough, a large portion of this research has targeted earthquake
hazards. However, over the years, NSF has been quite flexible about the
type of social science research it was willing to fund under NEHRP. Thus,
NSF has permitted social science researchers to study other types of hazards
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and disasters as surrogates for earthquakes and has concurred with the
importance of carrying out research projects that included other types of
hazards for comparative purposes. This concurrence is important because
most social scientists have a preference for engaging in cross-hazards research,
rather than specializing in specific hazards as earthquake engineers, atmo-
spheric scientists, and earth scientists tend to do. NSF’s flexibility has set
the stage for significant leveraging of knowledge across hazards and disasters,
making it more likely that a holistic knowledge base can be generated.
Additionally, this more comprehensive approach is valuable to emergency
managers, urban and regional planners, and other practitioners who face
the reality of confronting multiple hazards.

A key task for this committee, then, is to document succinctly the key
contributions that social scientists have made under NEHRP in developing
knowledge of earthquakes and other hazards and disasters, and also
advancing appropriate collaborative research activities subsumed by the
research topics represented in Figure 1.2. Recent discussions have been
suggestive, including a workshop (National Earthquake Hazards Reduc-
tion Program at Twenty-Five Years: Accomplishments and Challenges) held
in Washington, D.C., on February 20, 2003. The workshop was organized
by the National Academies’ Disasters Roundtable at the request of the four
participating NEHRP agencies. At this workshop, it was argued by some
participants that social science research supported through NEHRP has
resulted in a greater understanding of the social and economic consequences
of earthquakes, including the effects on regional and national economies,
the economic impacts on individual firms, and the effects on individuals,
families, and communities. It was also suggested that much has been learned
about the way individuals, organizations, and government entities respond
to earthquake threats and seismic events, about how to communicate risk
more effectively, and about how to design and implement mitigation poli-
cies and programs. Finally, participants recognized that the social science
research conducted under NEHRP is relevant across all of the various types
of hazards and disasters studied. Clearly, much of what has been learned by
social scientists through the study of earthquakes is applicable to other
natural, technological, and human-induced disasters, and vice versa.

A similar theme was struck during another workshop (Contributions of
Earthquake Engineering, Seismology, and Social Science, held in San
Francisco on June 18-19, 2003) that was organized by EERI. Like their
counterparts in earthquake engineering and earth science at the workshop,
participating social scientists outlined what they considered to be some of
the major contributions their disciplines have made that apply to earth-
quakes as well as other types of hazards. Among the contributions noted
was the creation of a knowledge base on factors that facilitate and hinder
mitigation and preparedness efforts. This knowledge base was seen as pro-
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viding insights about the degrees of vulnerability that characterize various
segments of society, specifying major principles of emergency preparedness
and management, and documenting challenges and opportunities presented
during disaster recovery. On the implementation side, it was noted that one
of the major contributions of the social sciences during the past few decades
has been increasing the availability of their research results to emergency
managers and other practitioners, thereby contributing to the latter’s ability
to better cope with today’s array of hazards. Various strategies have been
employed, including the establishment of college- and university-based
emergency management courses and programs at the undergraduate and
graduate levels.

Finally, the First Assessment of Research on Natural Hazards conducted
by Gilbert F. White and his collaborators at the University of Colorado at
Boulder called attention to the relevance of the social sciences to a future
NEHRP. A second assessment which was initiated in the 1990s under the
leadership of Dennis Mileti (and also at the University of Colorado), resulted
in a number of important publications, including the summary volume
Disasters by Design: A Reassessment of Natural Hazards in the United
States (Mileti 1999b). The Second Assessment produced four additional books,
which focused, respectively, on hazard insurance (Kunreuther and Roth
1998); land-use planning for disaster reduction (Burby, 1998); disaster
preparedness and response (Tierney, Lindell, and Perry, 2001); and the
risks and vulnerabilities associated with different geographic locations in
the United States (Cutter, 2001). The Second Assessment took a compre-
hensive look at advances in hazards and disaster research since the results
of the First Assessment were published in 1975. The committee has drawn
on these and other publications in documenting social science contributions
to hazards and disaster research and, more importantly, in identifying gaps
in and future opportunities for the development and application of knowledge.

It is important to determine, for example, gaps in knowledge about
natural as opposed to technological and other types of hazards and disasters.
Historically some social science researchers have shown a preference for
studying one type over another, perhaps interacting primarily with like-
minded researchers, thereby reducing opportunities for sharing research
results and theoretical insights. As previously noted, however, many social
scientists investigate a variety of hazards and disasters, including terrorist
incidents. This tendency seems to be especially true of researchers affiliated
with social science centers that have sustained programs of research, such
as the Disaster Research Center at the University of Delaware, the Hazard
Reduction and Recovery Center at Texas A&M University, the G.P. Marsh
Institute at Clark University, and the Hazards Research Lab at the Univer-
sity of South Carolina. There also are some specific topics, such as risk
perception and communication, about which specialists devote most of

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/11671

Facing Hazards and Disasters: Understanding Human Dimensions

INTRODUCTION 33

their time to either natural or technological disasters, but tend to meet fairly
frequently (e.g., the Society for Risk Analysis) and share insights in spe-
cialty journals (e.g., Risk Analysis). Building more and better networks
among specialists in respective areas seems an important requirement for
the future. For example, forums for social scientists studying hazards and
disasters have become institutionalized to varying degrees in professional
associations and meetings. One example is the Regional Science Association
International (RSAI), an interdisciplinary association that brings together
economists, geographers, sociologists, planners, and engineers, as well as
some public officials. Sessions on disasters have been organized at RSAT’s
annual North American meetings since the early 1990s and have helped
build up interest, community, and an established literature on disaster
research in the regional science community. Similar specialty groups have
been established by the Association of American Geographers and the
American Sociological Association.

Interdisciplinary Research: Challenges and Opportunities. Figure 1.2 pro-
vides the framework used in subsequent chapters to document what is
known and not known about hazards and disasters and the opportunities
for future research. While there is a compelling need for disciplinary research
within the social sciences, physical sciences, and engineering, there is a
similar need for collaborative research across disciplines. Simply put, haz-
ards and disasters pose problems that require multidisciplinary and inter-
disciplinary solutions. The challenges are major and the opportunities to
meet them merit careful consideration.

One of the key justifications for the creation of earthquake engineering
research centers was that they would provide a platform for significant
interdisciplinary research involving engineers, earth scientists, and social
scientists. As noted, NSF currently supports three such centers, and all are
expected to promote an integrated research program that includes the social
sciences. In addition, over the years NSF has supported other interdisciplinary
activities, and this type of research is receiving increasing emphasis. In
2003, the Engineering Directorate and the Social, Behavioral, and Economic
Sciences Directorate launched a joint program to support collaborative
engineering and social science research that include hazards and disasters. If
successful, it is expected that NSF will make a long-term commitment to
this program. The committee has therefore examined the experience with
interdisciplinary research on hazards and disasters and identified the chal-
lenges faced both within the social sciences and between the social sciences
and natural science and engineering fields.

Opportunities for Collaborative International Research. The United States
is viewed as a world leader in the field of hazards and disaster research.
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Because of their education, resources, and experience, disaster experts in
this country are highly sought after by stakeholders looking for research
partners. A significant amount of the international collaborative research
on hazards and disasters funded by NSF has been related to earthquakes.
U.S. collaboration with China and Japan has been particularly strong over
the years and in the case of Japan has included at least modest social science
participation. Because damaging earthquakes are rare in this country, U.S.
investigators have generally been keen to undertake studies of events in
foreign locales. These studies have often involved scientific collaboration
with researchers in affected societies, as was the case following the 1985
Mexico; 1995 Kobe, Japan; 1999 Kocaeli, Turkey; 1999 Chi Chi, Taiwan;
2001 Gujarat, India; and 2003 Bam, Iran earthquakes.

Although earthquake hazards have been a favorite subject of U.S.
researchers involved in collaborative international research, NSF has funded
collaborative research on other types of hazards as well (e.g., research on
Hurricane George and Hurricane Mitch, which struck the Caribbean and
Latin America in 1998). During the course of its work, the committee has
therefore developed ideas to facilitate opportunities for collaborative inter-
national research involving the social sciences.

Role of New Technologies and Methodologies for Enhancing Studies of
Disasters Before, During, and After Their Occurrence. As represented in
Figure 1.2, trans- and post-impact periods of disasters provide natural
laboratories for observing how people actually cope with stressful events.
As a result, post-disaster fieldwork has been a hallmark of hazards and
disaster research since the origins of the field (Tierney, 2002). Indeed, post-
disaster investigations are seen as so important to advancing knowledge
that special institutional arrangements have been adopted and special funding
has sometimes been made available (particularly for earthquake research)
to enable social scientists and other researchers to enter the field to collect
perishable data or conduct more systematic research.

NSF has a long history of providing support for post-disaster investiga-
tions. For many years, for example, NSF has provided support for EERI’s
earthquake reconnaissance work, which involves the collection of perish-
able data from damaging earthquakes in the United States and abroad by
multidisciplinary teams organized by the institute. Social scientists serve on
EERDT’s Learning from Earthquakes Committee and participate (although in
a limited way) in EERI post-earthquake reconnaissance teams. EERI has
also recently formed a social science committee to better integrate social
scientists into its activities, especially those involving the collection of per-
ishable data following earthquakes. NSF has also supported a more modest
effort at the University of Colorado’s Natural Hazards Center, one that
covers travel costs primarily for social science researchers to study a variety

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/11671

Facing Hazards and Disasters: Understanding Human Dimensions

INTRODUCTION 35

of disasters. NSF also provides funding directly to researchers for post-
disaster studies through its standard grants program, its Small Grants for
Exploratory Research Program, and timely supplements to existing grants.
In addition to post-earthquake studies, NSF has also used such mechanisms
to fund post-disaster research on other natural disasters, including floods,
tornadoes, tsunamis, and hurricanes. And after September 11, 2001, NSF
funded a major portfolio of post-disaster studies in New York and Wash-
ington, D.C., on the terrorist attacks (Natural Hazards Research and Appli-
cations Information Center, 2003).

NSF and its other NEHRP partners have cooperated on post-earthquake
investigations, including research carried out after the 1989 Loma Prieta
and 1994 Northridge earthquakes. Recently, the Plan to Coordinate NEHRP
Post-earthquake Investigations (Holzer et al., 2003) was released to pro-
mote greater coordination among agencies and to specify their expected
research roles. The plan emphasizes that along with other relevant disci-
plines, the social sciences make important contributions to post-earthquake
investigations in the United States and abroad.

A key issue is how to exploit state-of-the-art technologies and methods
in maximizing the value of post-impact investigations. The 2003 NEHRP
plan makes it clear that improved collection, management, and dissemina-
tion of perishable data are essential. For example, the NEHRP plan speaks
to the need for searchable web-based data systems, but is not precise about
how these systems should be constructed, the kinds of data that should be
included in them, when these data should be collected and stored, and how
the demands for information from multiple audiences will be met. Post-
impact studies also provide a window for documenting what did or did not
take place pre-disaster with respect to hazard vulnerability assessment,
hazard mitigation, and disaster preparedness actions.

The use of state-of-the-art technologies and methodologies is no less
important for pre-impact investigations of hazards and the risks association
with them. While the interpretation of perishable data is different for
hazards as opposed to disaster research, the technical issues of building and
maintaining databases are equally nontrivial as are requirements for data
sharing and providing user-friendly data presentation and dissemination
techniques to multiple audiences. Thus, a wealth of innovative technologies
and methodologies (e.g., advanced survey research techniques, geospatial
and temporal tools and methods, various types of remote-sensing technologies,
data integration and fusion techniques, automated scanning of documents
collected in the field, automated compilation of data from standardized
field protocols, parallel computing equipment and software, computer
modeling and simulation, gaming experiments) are relevant to hazards as
well as disaster research. Both research and guidance are needed in deter-
mining how best to exploit these and other tools as matters of research and
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application. For want of a better phrase, “hazards and disasters informatics”
is both a challenge and an opportunity for the future.

Dissemination of Social Science Findings on Hazards and Disasters. At
the Disasters Roundtable workshop on NEHRP, some participants talked
about an “implementation gap,” arguing that significantly more is known
about solving hazard and disaster problems than is being applied. One
expectation those in other disciplines have had of the social sciences is that
the latter would contribute major insights about how to improve the imple-
mentation process. Essentially, the expectation is that the social sciences
play a key role in evaluation research that can lead to the development of
best practices on the dissemination of findings to policy makers, practitioners,
and individual citizens. Social scientists have conducted some evaluation
research on the dissemination of findings from hazards and disaster re-
search (Yin and Moore, 1985; Yin and Andranovich, 1987). Additionally,
the Natural Hazards Center is known for its leadership in furthering the
application of social science research results through its information dis-
semination activities and other programs that link researchers and practi-
tioners. There are at least some social science research groups that share
their knowledge with practitioners through close and sustained relation-
ships. Another sign of progress, sometimes involving collaboration between
social scientists and other stakeholders such as FEMA, is the development
of college courses and degree programs on hazards and disaster manage-
ment. Currently there are several dozen such programs at colleges and
universities in the country. Finally, a new initiative has been undertaken by
the Natural Hazards Center and the University of Colorado at Denver, in
partnership with FEMA’s Higher Education Program and with support
from NSF, to advance such efforts by formulating a national model for
emergency management college curricula. The committee therefore has
ample foundations for developing evaluation research strategies in the field.

Meeting Future Hazards and Disaster Research Workforce Needs. The
sustainability of social science research on hazards and disasters depends on
its most vital resource, the next generation of researchers. The period of the
1960s and 1970s was arguably a high-water mark for the training of young
scholars entering the field, first at such institutions as the University of
Chicago and the Ohio State University and then at such institutions as
Clark University and the University of Colorado. It was a period, for
example, when the Disaster Research Center was created at the Ohio State
University and the landmark First Assessment on Natural Hazards was
carried out at the University of Colorado. Flush with outstanding faculty,
innovative research activities, and funds, the above institutions produced
their largest cohorts of Ph.D.s committed to careers in hazards and disaster
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research. The resulting advancement of hazards and disaster research dur-
ing the latter three decades of the twentieth century has been associated
with the evolving careers of this 1960s-1970s cohort, complemented by the
contributions of scholars whose involvement in the field has been more
episodic than sustained. Simply put, however, formerly young scholars
have now aged and need to be replaced.

The traditional way of developing future generations of researchers has
been to identify promising students, enroll them in graduate programs, and
involve them in meaningful ways in ongoing research activities. The hope-
ful result is an expanding pool of newly committed scholars, in this case
hazards and disaster researchers. Some senior social scientists in the field
now argue that this traditional approach is no longer adequate to meet
workforce needs. In response to this argument, NSF funded the highly
innovative Enabling Project in 1996 (administered through Texas A&M
University) as an alternative way to increase the number of younger profes-
sionals entering the field. The project was designed to attract junior faculty
from doctoral degree-granting universities who showed promise and
expressed an interest in hazard, disaster, and risk research. Thirteen junior
faculty members were selected competitively to participate as fellows in the
two-year program. The fellows were assigned senior mentors, given an
overview of the field, and provided the opportunity to sharpen their pro-
posal writing skills, among other things. The project proved a success, with
some of the fellows initiating promising hazards and disaster research
activities with funding from NSF after their proposals had undergone the
agency’s rigorous peer review process. As a result, a follow-up project was
funded by NSF for a two-year period starting in 2003 (administered through
the University of North Carolina at Chapel Hill). Several of the fellows who
took part in the second “enabling” project have already received NSF awards.

Finally, as a result of a grant from NSF, the Natural Hazards Center
and the Public Entity Research Institute collaborated on a dissertation
fellowship program for young scholars from the social and behavioral
sciences, engineering, and the physical sciences. This was a two-year pilot
program to provide supplemental support for dissertation work on hazards
and disasters as yet another way of bringing new researchers into the field.
The intention was to evaluate the program at the end of the pilot period to
determine if it would be continued.

Notwithstanding concerns about the size of the research workforce, the
diversity of the field is also an issue. Women have made significant strides
in hazards and disaster research in recent years, both in terms of their
numbers and their success in assuming leadership roles. Unfortunately,
there has been little progress in terms of the involvement of minorities in
disaster research, including African Americans and Hispanics. This circum-
stance persists despite the fact that minorities have a higher representation
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in the social and behavioral sciences than they do in many other research
disciplines.

A VISION OF SOCIAL SCIENCE CONTRIBUTIONS TO
KNOWLEDGE AND A SAFER WORLD

While NSF social science studies supported through NEHRP are sum-
marized in some detail in the report that follows, the committee’s overall
vision of future hazards and disaster research underlies the summary
recommendations that have been developed. The committee envisions a
future in which:

e the origins, dynamics, and impacts of hazards and disasters become
much more prominent in mainstream as well as specialty research interests
throughout the social sciences;

e traditional social science investigations of post-disaster responses
become more integrated with no less essential studies of hazard vulnerability,
hazard mitigation, disaster preparedness, and post-disaster recovery;

e disciplinary studies of the five core topics of hazards and disaster
research within the social sciences increasingly become complemented by
interdisciplinary collaborations among social scientists themselves and between
social scientists and their colleagues in the natural sciences and engineering;

e there is continuing attention throughout the hazards and disaster
research community on resolving interdisciplinary issues of data standard-
ization, data management and archiving, and data sharing;

e there is continuing attention throughout hazards and disaster research
on the dissemination of research findings and assessments by social scien-
tists of their impacts on hazards and disaster management practices at local,
regional, and national levels;

e cach generation of hazards and disaster researchers makes every
effort to recruit and train the next generation; and

e the funding of hazards and disaster research by social scientists,
natural scientists, and engineers is a cooperative effort involving the NSF,
its partner agencies within NEHRP, the Department of Homeland Security,
and other government stakeholders.

The committee feels that such recent disasters as Hurricanes Katrina
and Rita significantly reinforces the relevance of its vision.

STRUCTURE OF THE REPORT

The above discussions follow directly from the earlier statement of
tasks mutually agreed upon by the NSF and this NRC committee. The
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chapters to follow are organized in terms of those tasks and are informed
by the framework developed in this lead chapter.

Chapter 2 addresses environmental, technological, and willful disasters
within a broader discussion of key demographic, technological, economic,
social, and political changes in the United States and internationally.
Chapters 3 and 4 document the social science knowledge base on the five
mainstream topics of the field, as defined within Figure 1.1 and modeled in
Figure 1.2. Both of these key chapters highlight social science contributions
under NEHRP, thus meeting one major task associated with the
committee’s charge. Chapter 3 focuses primarily on hazard vulnerability,
disaster event characteristics, pre-impact interventions, and how they inter-
act in determining disaster impacts from a cross-hazards perspective.
Chapter 4 focuses primarily on post-impact responses and their interactions
with pre-impact interventions, as both relate to the determination of disaster
impacts from a cross-hazards perspective. Fortunately, the more recent
Second Assessment (led by Mileti, 1999b) includes several published
volumes that provide detailed summaries of knowledge. The committee’s
intent is not to “reinvent the wheel” but rather to highlight major themes
and findings and, in particular (as required by Figure 1.2), to document
what is known and not known about their relationships. This approach
allows the committee to identify major gaps in social science knowledge
and opportunities to reduce them in the early decades of the twenty-first
century.

Building on the foundation of the initial four chapters, subsequent
chapters address the remaining tasks assigned to the committee. Chapter 5
considers both multidisciplinary and interdisciplinary studies within the
social sciences and cross-disciplinary studies that link social science with
natural science and engineering fields. Its aim is to document exemplars of
successful collaborations and, in so doing, document various challenges
that must be overcome in the future. Chapter 6 examines relationships
between hazards and disasters and economic development from an inter-
national perspective, drawing on ideas of sustainability and resilience in
framing development issues. Chapter 7 highlights the role of new technologies
and methodologies for enhancing pre-, trans-, and post-disaster studies.
Chapter 8 gives attention to practical problems of disseminating research
findings and then develops a conceptual framework as the basis for framing
future research questions on dissemination. Finally, Chapter 9 provides a
summary of research workforce challenges and offers specific steps to solve
them.

Committee recommendations and their rationales are offered in
Chapters 3 through 9. A majority of the recommendations relate to the
need for comparative studies of societal responses to natural, technological
and willful hazards and disasters. No explicit priorities among the recom-
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mendations have been set forth by the committee, primarily because tradi-
tional topics within, respectively, hazards and disaster research necessarily
are interrelated. The committee also wishes to ensure that stakeholders
have the flexibility to consider the broad range of research and application
issues specified in its statement of task.
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Societal Changes Influencing the
Context of Research

social science interest in disasters, hazards, and their associated

risks. The SS Mont Blanc was laden with munitions that completely
leveled approximately two square kilometers of northern Halifax when
they exploded. More than 2,000 people were killed in the blast or lost to
the subsequent tsunami, which inundated a Native American encampment
in an upstream cove. Thousands more were injured. This singular event
inspired a sociology doctoral student, Samuel Prince, to write his disserta-
tion on the collective behavior of the community in response to the disaster
(Prince, 1920).

Elsewhere, geographer Harlan Barrows suggested that his discipline
was particularly well-suited to examine the relationship between natural
environmental processes (e.g., hazards) and societal responses to them.
Paralleling developments in the biological sciences toward integrative
approaches to understanding organisms and their environment (the nascent
field of ecology), Barrows took the occasion of his presidential address to
the Association of American Geographers to argue for a new view of
geography as human ecology—understanding the interaction between
natural events and human agency and response (Barrows, 1923). His ideas
resonated with one of his students, Gilbert F. White, and the social scientific
study of natural hazards began in earnest.

World War II and, in particular, the United States Strategic Bombing
Surveys (Fritz, 1961) had a strong influence on sociology and to a lesser
extent on psychology with respect to the types of events studied in the

! I Vhe explosion in Halifax harbor on December 6, 1917 precipitated
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ensuing decades (e.g., rapid-onset, big-bang types of natural and human-
induced disasters that roughly parallel the effects of explosions). World
War IT and Cold War public policy concerns about nuclear weapons had a
profound effect on the directions of these two disciplines. Thus, parallel
development of the hazards field in geography before, during, and after the
war was absolutely critical for achieving a balanced perspective, as was
Gilbert White’s leadership in natural hazards, generally, and flood hazards,
more specifically, in terms of public policy.

It is not coincident then that hazards and disaster research coevolved at
roughly the same time. Studies of disasters, hazards, and their associated
risks have always been grounded in the everyday and guided by the prevail-
ing social, economic, and political conditions in specific historical periods.
The context within which disasters, hazards, and risks are studied and the
ways in which society responds to them are often a function of demo-
graphic, economic, and political changes not only in the United States, but
throughout the world (see Chapter 6). The nature of the subject matter
addressed by social scientists—whether events that arise from the interaction
of natural systems and human systems, willful or human-induced threats,
or technological failures—means that it is impossible to understand the
human response without understanding the larger context within which
that response takes place. Thus, to understand the types of events studied
and the substantive topics addressed by hazards and disaster researchers,
some of the macro- and meso-level societal changes that have influenced
social science research on hazards, disasters, and risk must be reviewed.

Accordingly, this chapter provides an overview of societal changes that
influence how and what hazards and disaster researchers study. The chap-
ter begins with discussions of basic demographic shifts and economic devel-
opments in the post-World War II era. A general discussion follows on
geopolitics at home and abroad and its implications for hazards and disaster
management policies and practices. The reactive nature of these policies
and practices in the United States is then characterized as are subtleties
related to the enactment of specific mitigation, preparedness, and response
initiatives. Settlement patterns are given specific attention in this regard
because of their direct and highly complex relationships to hazard vulner-
ability as well as land-use planning and other forms of hazard mitigation. A
discussion of the influences of societal changes would not be complete
without a consideration of quality-of-life and social equity patterns and
issues as they relate to social vulnerability. To complete its context-setting
function for the report, this chapter closes with discussions of technological
change and global environmental patterns. The questions that are raised in
the conclusion illustrate the uncertainties and continuing importance of
societal change for hazards and disaster research.
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DEMOGRAPHIC SHIFTS

The demographic character of the United States and the world has
changed significantly during the past 50 years. The basic composition of
American society, as viewed by its age structure, increasing ethnic and
linguistic diversity, and disparities in socioeconomic status creates regional
patterns of demands for housing, employment, and quality of life. Not
surprisingly, large-scale population shifts experienced during the past 50
years, such as the out-migration from the industrial Northeast to the Sun
Belt cities in the South and West, and the movement of people from rural to
suburban and urban places and to coastal areas, has exacerbated the vul-
nerability of many of the nation’s citizens to environmental hazards (see
Chapter 6). Changes in the age structure of the American population, its
racial and ethnic diversity, and patterns of socioeconomic status also pro-
vide an important context for social science research in the field.

Life expectancy has increased dramatically over the past 50 years. In
1950, for example, a person born in the United States had a life expectancy
of 68 years. By 2000, that life expectancy had increased to 77 years, leading
to an increasingly large portion of the population who are over the age of
65—many of them women whose life expectancy is 5.4 years longer than
that of men. By the year 2020, it is expected that 20 percent of the U.S.
population will be over 65. This demographic transition is common among
industrialized nations, especially those that experienced a baby boom immedi-
ately after World War II, but a generation later, fewer births occur. Unlike
most countries in Western Europe, the United States has maintained birth-
rates near the replacement level of 2.1 children per woman of childbearing
age. Despite this, the U.S. population continues to grow, largely due to
immigration.

As the population ages, more demands are placed on health care ser-
vices, affordable housing, and the special needs of the elderly population
during disasters. The impacts of Hurricane Charley in August 2004 (see
Box 2.1) illustrate how the changing age structure of Americans affects
what hazards and disaster researchers study.

There is greater diversity in terms of race, ethnicity, and culture (includ-
ing language) in the United States at present than at any other time in its
history. In 1950, for example, the U.S. population was approximately 150
million, with 89 percent racially classified as white and 11 percent non-
white. The faces of America continue to diversify, as the 2000 Census
confirms: With a population of 291 million people, 80 percent were classi-
fied as white; 13 percent African American; 4 percent Asian; 1 percent
American Indian and Alaska Native or Native Hawaiian and Other Pacific
Islander; and 1 percent claiming to be of one or more races. Among the
white population, 17 percent claim Hispanic or Latino origin (U.S. Census,
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BOX 2.1
Hurricane Charley in Punta Gorda, FL

Charlotte County, located on Florida’s southwest coast between Fort Myers to
the south and Sarasota to the north, is an ideal location for retirees. The calmer
waters of the Gulf of Mexico, less development, and a good quality of life appealed
to many snowbirds as they sought retirement communities. In fact, Charlotte
County has the highest median age of any county in the mainland United States—
54.6 years.

For many of the county’s new residents, affordable housing meant manufac-
tured housing. After selling homes in the north, retirees moved to the Sunshine
State and put their nest eggs in mobile homes. Because the homes were pur-
chased with equity from the previous home rather than through a mortgage, some
of the elderly chose not to carry hazard insurance on their homes (a mandated
requirement if the home was financed through a bank). The home became the nest
egg for the elderly, but on August 9-14, 2004 much of that changed as Hurricane
Charley, a category 4 storm, slammed into the Punta Gorda area, catching many
residents off-guard because the storm was predicted to make landfall 100 miles to
the north. The mobile homes (especially those purchased prior to 1992) did not
weather the hurricane force winds and were totally destroyed.

Not only have the elderly lost their life savings, but the longer-term impact on
their physical and mental health is uncertain as they try to recover from the
devastating effects of Hurricane Charley.

2004:Table 21). As the nation has become more racially and ethnically
diverse, the race and ethnic classifications employed by the decennial census
have changed as well—posing significant challenges for the research com-
munity, especially those interested in longitudinal studies. In the 2000
Census, for example, six racial categories were used: white; black or African
American; American Indian and Alaska Native; Asian; Native Hawaiian
and Other Pacific Islander; and One or more races. Also, two ethnicity
categories were used: Hispanic or Latino and Not Hispanic or Latino
(Brewer and Suchan, 2001).

These demographic changes present important challenges for disaster
mitigation, preparedness, response and recovery, in part because they often
result in differential impacts on various social groups as Box 2.2 illustrates.
The geographic distribution of this racially and ethnically diverse popula-
tion has also influenced the kinds of research that hazards and disaster
researchers pursue. For example, there is increasing research interest in
racial and ethnic disparities in disaster impacts as well as differences in
coping responses and longer term recovery capabilities based on race and
ethnicity (Bolin and Bolton, 1986; Bolin and Klenow, 1988; Peacock et al.,
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BOX 2.2
Response to Crisis:
Linguistic Diversity and the Northridge Earthquake

Southern California is one of the most ethnically diverse metropolitan areas in
the nation and one of the most racially differentiated. The vulnerability of Los
Angelinos has been shaped by the post-war patterns of immigration, urbanization,
and environmental transformations that have reshaped the natural landscape.
Disasters are no longer unusual events, but are embedded in the region’s psyche
(Davis, 1998; Ulin, 2004). Despite this, there remain some interesting challenges
in warning residents of dangers and in assisting them following a natural, techno-
logical, or willful disaster event. For example, there are more than 224 identified
spoken languages and dialects in the Los Angeles region, and 180 different
language publications. Within the Los Angeles Unified School District, there are
92 recognized languages (Los Angeles Almanac, 2004). This linguistic diversity
poses severe problems in communicating warning information and ways to protect
themselves to the residents. It may impede rescue, relief, and recovery efforts in
the aftermath of a disaster as was seen in the 1994 Northridge earthquake (Bolin
and Stanford, 1998). Finally, interesting questions arise from the differential use of
foreign language media by emergency managers and the receptivity of different
language media to disseminate warning messages.

1997; Fothergill et al. 1999). Changes in the racial and ethnic identities of
Americans as well as modifications in the way we measure them, have
affected hazards and disasters research. For example, prior to 1970 there
was no Census variable for Hispanic populations, so tracking regional or
local changes in this ethnic population can only occur for the past 30 years.

The gap between the rich and privileged and the poor and disadvan-
taged has widened in the past 50 years. The key measures of socioeconomic
status (education, occupation, and income) all have changed dramatically.
In 1950, only 6 percent of the population over the age of 25 had completed
4 or more years of college; by 1970 this had risen to 11 percent; and by
2000, nearly 25 percent of the population over 25 had a college degree. In
1950, almost half (47 percent) of the population had completed eight or
fewer years of formal education, but by 2000, most Americans graduate
from high school (80 percent). However, seven percent of Americans still
only have eight or fewer years of formal educational training. There is
significant variability in educational achievement by race, ethnicity, and
gender. High school completion rates are highest among white females and
lowest among Hispanic females. Regionally, Texas, Louisiana, Alabama,
and West Virginia have had the lowest percentage of high school graduates
(less than 80 percent), while the Great Plains states (especially Wyoming,
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Minnesota, Nebraska, and Montana) along with Alaska and New Hamp-
shire have the highest (around 90 percent) (U.S. Census, 2004:Tables 213
and 216).

The poverty rate has also improved since the 1950s, when approxi-
mately 30 percent of the population lived below the poverty level. By 1970,
only 12.6 percent of the American population lived below the poverty level.
However, despite the economic growth over the past 30 years, the percent-
age of Americans living below the poverty level (12.4 percent) in 2000 was
the same as in 1970. Given the increase in overall population, this means
that there were 16 million more people living in poverty in 2000 than there
were in 1970. Again, there is variability in poverty levels based on age
(20 percent of all children under 18 live in poverty as do 10 percent of the
elderly persons over 65) and race (where more than 50 percent of black and
Hispanic populations live in poverty). Geographically, the highest levels of
poverty are found in the District of Columbia and New Mexico, while the
lowest levels are found in Wisconsin and Colorado.

Although the socioeconomic status picture has improved generally,
these improvements are not consistent across all portions of the population
or by geographic region. Such differences are important to hazards and
disaster researchers, because they can lead to an understanding of how
communities and their diverse residents prepare for, respond to, and recover
from disasters (see Chapters 3 and 4). For example, there is a dispropor-
tionate relationship between death rates and economic costs when compar-
ing developing (see Chapter 6) to developed societies. Deaths following
disasters are higher in the former and economic losses are greater in the
latter. In the United States, death rates related to disasters have declined
over time, while economic losses have increased (Cutter, 2001).

U.S. ECONOMIC CONDITIONS AND PROSPERITY
IN THE POST-WAR ERA

Unparalleled economic growth and prosperity have characterized the
past half-century in the United States. The effects of changing economic
conditions not only influence our understanding of the economics and
social dimensions of disasters, but also fundamentally alter the social science
research agenda, offering challenges, opportunities, and constraints regard-
ing what hazards and disaster researchers study.

The post-World War II era was characterized by increasing economic
growth fueled by technological innovations, world dominance as an eco-
nomic power, and increased demand by American consumers for goods and
services. For example, per capita gross national product (GNP) in the United
States in 1960 was $2,929 (current dollars), but it has nearly doubled in
every decade since then. At present, GNP per capita is $33,898 (U.S. Census,
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2004:Table 648). Personal incomes have risen as well, but as noted earlier,
this trend is not evident in all regions or among all social groups.

The shift from primary sector employment (extractive industries such
as agriculture, mining, fisheries) to secondary sector employment (manu-
facturing) helped fuel the economic engine of the United States. However,
in the past several decades, more and more of the economy became service
sector based. For example, in 1970, one-third of all employees in the United
States were producing goods, but by the end of the century, this had fallen
to around 20 percent. This means that the United States relies more on
consumer spending and the provision of services as the basis of economic
growth than on manufacturing or extractive industries. This shift to a
service economy has resulted in the closure of manufacturing plants through-
out the industrialized Northeast and Great Lakes Rust Belt and helped fuel
the explosive growth in the Sun Belt states—growth predicated on service,
not manufacturing jobs. Not only are there regional variations in these
patterns, but they also affect workers differently. Generally speaking, the
majority of service sector jobs that are low wage often fall to racial and
ethnic minorities and women. At the same time, manufacturing jobs (par-
ticularly those insured by strong labor unions) are found in the traditional
manufacturing belt in the Northeast and Midwest, but not in “right-to-
work” states in the South where unions have less traction. Thus, the chang-
ing economic structure in which employment and output in services has
expanded faster than manufacturing or agriculture influences hazard vul-
nerability, although some of the effect is likely due to the change in location
of economic activity that has accompanied these sectoral shifts, rather than
to fluctuations in the size of the sectors themselves (Berry et al., 1996; Clark
et al., 2000).

The rise of multinational corporations and their diversification through
mergers and acquisitions in the 1970s and 1980s paved the way for exploit-
ative practices (domestically and globally) and a situation in which markets
for goods and services are controlled by world supply and demand rather
than at the national level (Cutter and Renwick, 2004). The general trend of
rising interregional trade in intermediate products has made producers in
one region more dependent on inputs from other regions. This could have
two very different implications for the effects of disasters. On the one hand,
it could mean that disasters in one region have greater effects on output in
other regions because of growing global interdependence. Alternatively,
greater interregional trade could mean that producers in one region can be
supplied from multiple regions. Disasters might interrupt supply from one
region, but substitute suppliers would be available so that the overall effects
on production in undamaged regions would be mitigated.

During the 1980s and 1990s, deregulation of business, especially the
deregulation of transportation and power production, introduced competi-
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tion, lowered prices, and raised efficiency. However, part of the increase in
efficiency has been achieved by eliminating “redundant” capacity (Cutter
and Renwick, 2004). Should average load factors rise, then there is less of a
margin between “normal” production and maximum capacity production.
Accordingly, the impacts of disasters that damage a portion of the capital
stock are more likely to reduce available capacity below normal operating
levels and hence to force cutbacks in production. Put another way, what is
considered redundant during normal operations may be essential when
disaster strikes.

Domestically, consumer confidence still plays a big role in the economic
growth of the United States, especially given the shift from a manufacturing
to a service sector economy. At the same time, reductions in consumer
confidence such as those fostered by the savings and loan crisis of the 1980s
and by corporate malfeasance (such as Enron) slow economic growth and
often result in periods of economic decline. Well-paying jobs or affordable
housing—once the American dream—are beyond the attainment of many.
Recessionary periods often hit those at the lower ends of the economic
ladder the hardest, so that when disasters occur there is no economic cushion
or savings for victims to draw upon during the hard times. Recovery from
disasters often takes much longer, especially among those who were barely
meeting their basic needs prior to the event.

In addition to the broad trends noted above, there have been changes in
the economy that are having and will continue to have significant implica-
tions for future disaster problems. In general, these changes have been given
little formal analysis. First, the rising spatial concentration of population
and economic activity in large urbanized areas places more buildings and
infrastructure at risk with a greater potential for catastrophic losses should
a natural, technological, or terrorist event occur in a major metropolitan
area.

Second, the rising rate of homeownership and ownership of second or
vacation homes produces a context in which decisions about location, miti-
gation, insurance, and other types of disaster preparedness measures are
being made by individuals with little expertise in real estate and manage-
ment. Moreover, the rise of the second (vacation) home has put more real
estate in harm’s way because such development tends to be concentrated
along shorelines where flood and wind damage are more likely or in wood-
lands where fire hazard is likely. There is evidence that owner-occupants
fail to renew National Flood Insurance Program (NFIP) insurance even
when there is a significant subsidy in the pricing of that insurance.

Third, there has been a general trend for inventory-to-output ratios to
fall over time, particularly in the past decade. This trend extends over a
broad range of industries. The change in the inventory-to-output rate reflects
changing manufacturing practices, such as just-in-time materials manage-
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ment, which necessitates considerable coordination between suppliers and
end users or sellers. The benefit of this coordination is lower costs of
warehousing and managing inventory. However, it is not clear what effect
this lower ratio of inventory to output has on disaster losses and business
disruption. On the one hand, there may be fewer goods to suffer damage,
but the potential vulnerability of economic activity to disasters in other
locations may arise. If inventories of inputs are low, supply interruptions
will have more dramatic effects on output.

Finally, the economic repercussions from willful events such as terrorist
acts have impacts not only at the local level, but nationally and internation-
ally. The 2001 attacks on the World Trade Center had enormous economic
impacts locally, but more importantly, the ripple effects throughout the
United States and global economies are being felt years later (Bram et al.,
2002; Hughes and Nelson, 2002; Hewings and Okuyama, 2003). In highly
industrialized nations such as the United States, there is more capacity in
the economic system to absorb short-term direct impacts from hazards and
disasters than there is in the developing world, although this is a research-
able question. We know little about many aspects of the economics of
natural hazards, especially the role of indirect impacts and information
effects from disasters on local, state, regional, and national economies
(Kunreuther and Rose, 2004). Moreover, the existing research is often at
the aggregate level (state or nation) so less is known about disruptions in
the supply chain (or spatial nodes) that could interrupt the flow of materials
and goods (Park et al., 2005). The economic consequences and disruptions
caused by terrorist activity and other unexpected extreme events constitute
an important avenue of research for the hazards and disaster research
community.

GEOPOLITICS AT HOME AND ABROAD

Like all public policy issues, hazards and disaster policies influence and
are influenced by national and international trends and events. In the United
States, there have been substantial shifts in national priorities and the
“national mood” (Kingdon, 1995) since the 1950s, and these shifts have
influenced the nature of social science research on hazards and disasters.
The national priorities are a function of changes in the administration and
political leadership. Moreover, these macro trends have influenced the evo-
lution of the emergency management system in the United States.

The emergency management system in the United States evolved from
preparations taken during World War II and postwar concerns about
nuclear weapons (Kreps, 1990). The Federal Civil Defense Act of 1950 was
enacted when foreign policy, national security, and civil defense policies
were made under the “Cold War consensus” that the Soviet Union was the
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most important threat to the nation. The first Soviet nuclear (fission)
weapon test in 1949 led to the realization that nuclear war with the USSR
was a possibility, and fears of nuclear attack increased with the develop-
ment of a Soviet hydrogen (fusion) weapon in 1955 and the launch of
Sputnik in 1957. The Cuban missile crisis in 1962 further raised fears of
nuclear war. The organization of federal efforts to address and alleviate the
harms done by hazards and disasters reflects broader civil security concerns
at the time, as indicated in Figure 2.1. This timeline reflects the fact that for
much of the last 50 years, federal policy dealing with natural hazards has
been part of broader civil security or, today, “homeland security” functions.
The organization of federal disaster policy often subordinated natural and
technological hazards preparedness and mitigation to broader national
security goals. This is how the system was developed in the early 1950s,
although in the Kennedy administration two hurricanes—Donna in Florida
in 1960 and Carla in Texas in 1961—1led to the establishment of the civilian
Office of Emergency Planning (later Office of Emergency Preparedness) in
the White House.

Great Society Programs and Hazard and Disaster Policy

The 1960s were a period of substantial social change. The Great Society
programs of the Johnson administration sought to revitalize cities and to
relieve poverty. Greater efforts to provide federal disaster relief were consis-
tent with the intent of these programs. In the mid-1960s, greater attention
was beginning to be paid to natural disasters, including the 1964 Alaska
earthquake and Hurricane Camille in 1969 (Waugh, 2000). Camille led to
the Disaster Relief Act of 1969 while Hurricane Agnes (1972), which
resulted in substantial inland flooding in Pennsylvania and New York, led
to the Disaster Relief Act of 1974, which provided for relief assistance to
local governments and to individuals (May, 1985).

By 1976, after the souring of some Great Society programs and the
Watergate scandal, the national mood had turned against what some called
“big government.” The election of President Jimmy Carter began a period
of deregulation and government contraction that continued under the Reagan
administration. This contraction was generally on domestic spending; after
the Soviet invasion of Afghanistan in 1979, the United States began to
spend more on defense after the substantial cuts in defense spending follow-
ing the Vietnam War. By the mid-1970s, it was clear that multiple agencies
shared and had overlapping disaster management responsibilities. There
were more than 100 federal agencies with responsibility for some aspect of
hazards and risks and at least five federal agencies with direct responsibility
for emergency management response functions (Haddow and Bullock,
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FIGURE 2.1 Organization of federal disaster, civil defense, and defense mobiliza-
tion functions, 1950-present. NOTE: DHS = Department of Homeland Security;
DoD = Department of Defense; GSA = General Service Administration; HUD =
Department of Housing and Urban Development.

2003). The creation of the Federal Emergency Management Agency (FEMA)
was intended to address some of this overlap (Figure 2.1).

The Reagan administration rejected the policy of détente with the Soviet
Union in favor of a more confrontational approach; defense spending
increased; and administration officials began to speak of nuclear war sur-
vivability (Leaning, 1984). FEMA was not focused very intensively on
natural disasters during this time period because there were relatively few
of them. Instead, FEMA’s leadership reflected Reagan era commitments to
civil defense and preparedness for limited as well as full-scale nuclear war.
By the late 1980s, relations with the Soviet Union had improved somewhat,
and emergency management moved from a civil defense mentality to again
focus attention on natural hazards. Morale problems and charges of political
misbehavior at FEMA led to “an agency in trouble” from 1989 to 1992, as
the agency was unable to effectively respond to the Loma Prieta earth-
quake, Hurricane Hugo, and Hurricane Andrew (GAO, 1992, 1993a, b;
NAPA, 1993; Haddow and Bullock, 2003).

The collapse of the Soviet Union in 1991 removed, to a considerable
extent, the threat of nuclear war. FEMA needed a change of leadership and
direction, which came in the form of what Haddow and Bullock (2003) call
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the “Witt Revolution,” named for the leadership of James Lee Witt, FEMA
director from 1993 to 2001. Witt, an emergency management professional
in Arkansas, was familiar with state concerns at a time when FEMA had
lost its credibility with its state partners. He also enjoyed the confidence of
President Clinton. The agency became transformed from a haven of political
patronage to a modern, professional government organization.

The late 1990s and early 2000s continued to be marked by considerable
political polarization and the influence of this polarization on hazards and
disaster policy is still not entirely clear. While the distribution of relief in the
name of either compassion or of constituent service was generally not ideo-
logically based, changes in the emergency management system itself have
become part of partisan politics. Singular events such as the September 11,
2001 attacks can profoundly alter the organization of emergency manage-
ment in the United States (Box 2.3). The absorption of FEMA within the
Department of Homeland Security (DHS) is a notable case in point.

THE REACTIVE NATURE OF HAZARDS AND DISASTER POLICY

Federal policy in hazards and disaster management is reactive in nature
and responsive to singular disaster events. This was particularly true through
the 1970s when individual disaster events prompted post-event legislative
responses. The establishment of the National Earthquake Hazards Reduc-
tion Program (NEHRP) in the wake of the 1964 Alaska and 1971 San
Fernando Valley earthquakes is one example, the passage of the National
Oil and Hazardous Substances Pollution Contingency Plan in the aftermath
of the 1967 Torrey Canyon tanker spill is another. Cutter (1993), Platt
(1994), Godschalk et al. (1999), Rubin (1999), and Rubin et al. (2003)
provide examples of hazardous conditions and disasters and policy re-
sponses to them. However, policy responses are often more nuanced than
this simple reaction suggests.

For example, some legislation has often been event specific and, as
typifies distributive policy (Ripley and Franklin, 1984) characterized by
“logrolling™ (i.e., pledges to support each other’s preferred legislation) and
accommodation of particular areas’ needs. May (1985) notes that not only
was such logrolling predicated on potential future disasters, but it was also
based on past disasters. Legislation may have been languishing without the
requisite political support to make its way through Congress, and the par-
ticular hazard event or disaster provided the impetus to “push the legisla-
tion” through. Moreover, federal governmental efforts to alleviate suffering
in the wake of disasters traditionally concentrated on disaster relief. Aid
provisions retroactive to prior disasters were often written into new relief
measures to ensure broader support. The Disaster Relief Act of 1950 (P.L.
81-875), coincident with severe flooding on the lower Missouri River, re-
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BOX 2.3
Reinventing Government Redux

Events that led to the creation of federal agencies provide the focal point for
their activities. The Federal Emergency Management Agency (FEMA) was created
in 1978 as the result of years of federal experience with disaster preparedness and
response that suggested reorganization would more clearly focus federal efforts in
one place. FEMA combined about five functions into one agency; functions previ-
ously performed in the Departments of Defense, Commerce, and Housing and
Urban Development, as well as programs located in the Executive Office of the
President. The Department of Homeland Security (DHS) was created by the
Homeland Security Act of 2002, which was passed in response to the terrorist
attacks of September 11, 2001. DHS encompasses no fewer than 22 functions,
including such disparate functions as the United States Coast Guard, FEMA, the
Transportation Security Administration (TSA), border patrol functions, and former
U.S. Department of Agriculture (USDA) responsibilities for managing plant and
animal diseases. The fact that DHS was created in response to the event was as
much a response to political demands as it was a careful consideration of the
organization of government to meet homeland security challenges. This is reflected
in the fact that important homeland security functions, such as intelligence gathering,
remain in the Department of Defense, the Federal Bureau of Investigations (FBI),
and the Central Intelligence Agency (CIA), even as experts on homeland security,
and the September 11 Commission, concluded that the integration and dissemina-
tion of information is key to homeland security (National Commission on Terrorist
Attacks upon the United States, 2004).

The key question for social science is whether the Department of Homeland
Security will be able to address the new homeland security challenges while still
attending to the “traditional” role in disasters that FEMA assumed, with some
success, in the 1990s. Regardless of FEMA'’s location in the federal bureaucracy,
its response to disasters will be under careful scrutiny from victims, their elected
officials, the news media, and researchers. Social science research is needed to
address a number of issues about the new organizational structure. For example,
have FEMA’s programs on hazard mitigation been compromised by its new admin-
istrative structure? Has the organizational culture changed the focus of the agency
away from older, known threats to the identification of newer, unknown threats,
and how does this affect preparedness programs? Would the nation be better off if
FEMA had not been absorbed within DHS, but had maintained its independent
agency status? These are testable questions that the committee believes should
be addressed by social scientists.

placed ad hoc, event-specific aid packages with a general disaster
relief law.

FEMA’s shift away from preparedness for nuclear war and toward a
disaster relief and hazard mitigation orientation was foreshadowed by the
enactment, in 1988, of the Robert T. Stafford Disaster Relief and Emer-

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/11671

Facing Hazards and Disasters: Understanding Human Dimensions

54 FACING HAZARDS AND DISASTERS

gency Assistance Act (hereinafter the Stafford Act). Indeed, the passage of
the Stafford Act was an important milestone in American disaster policy for
several reasons. First, the Stafford Act essentially served as FEMA’s enabling
statute. Second, the Stafford Act created a routine system of disaster decla-
ration and relief, which, while still not perfect, is more predictable than the
ad hoc policies that had preceded it. Third, the Stafford act was extremely
important because it provided much more attention to mitigation.

Mitigation has traditionally received less attention because of the routine
pressures on government officials and citizens to deal with many other
problems that are much more salient until there is a catastrophic disaster
(Rossi et al., 1982; May, 19835; Kreps and Drabek, 1996; Waugh, 2000). It
is simply easier to declare a Presidential Disaster and provide relief. Hazard
mitigation, according to scientific and technical consensus, should be a pre-
disaster program to reduce the ultimate costs of relief and recovery.

The original Stafford Act provided a new program for hazard mitiga-
tion, which allowed the federal government to allocate 10 percent of federal
moneys granted to states after disasters on “repair and restoration of
facilities” (Section 406). The mitigation funds, under a program called the
Hazard Mitigation Grant Program (HMGP), could be granted to states
only if they had prepared a mitigation plan. The results of these mitigation
programs were not as promising as their proponents had hoped. There were
some positive developments; in particular, FEMA created a Mitigation
Directorate to manage the HMGP and promote the idea of mitigation
among state and local governments. Yet mitigation has not become an
important part of broader natural hazards policy (Godschalk et al., 1999)
and remains a post-event program. Little changed in the Hazard Mitigation
and Relocation Assistance Act of 1993, legislation passed in direct response
to the 1993 Midwest floods. The 1993 act did contain policy improvements
by providing the means by which property owners in flood-prone areas
could sell their property to state governments, which would mitigate flood
hazards. However the act—even with an increase in HMGP moneys from
10 to 15 percent of federal disaster relief per disaster—remained a post-
disaster program, not the sort of proactive, pre-disaster program for which
experts had argued.

The continued shortcomings of the Stafford Act led to the enactment of
the first explicit pre-disaster all-hazards mitigation program. The Disaster
Mitigation Act of 2000 (DMA 2000) created the National Pre-disaster
Mitigation Fund; states and localities would be eligible to apply for funds
through a proposal process. According to the legislation, funds were to
“(1) support effective public-private partnerships; (2) improve the assess-
ment of a community’s natural hazards vulnerabilities; or (3) establish a
community’s mitigation priorities.” Where mitigation planning and imple-
mentation are taken seriously, they yield mitigation benefits and involve
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states and localities (Burby, 1994, 1998). DMA 2000 also required local
governments to develop local mitigation plans to complement the state
mitigation plans (Srinivasan, 2003). This is particularly important if locali-
ties wish to receive pre-disaster mitigation funds made available through
DMA 2000. In 2002, FEMA extended the deadline for preparation of these
plans to December 2004. Such plans are required if a community wishes to
be eligible to receive post-disaster HMGP funds provided under the Stafford
Act. However, considerable challenges confront policy makers who seek to
change individual and community behaviors to mitigate disasters. Some
political constituencies deny the need for more disaster mitigation efforts
(Rossi et al., 1982; Alesch and Petak, 1986; Briechle, 1999) or believe that
traditional mitigation policies, such as levees or other engineered solutions,
are as effective as land-use planning mitigation in protecting lives and
property.

Many of the activities called for in DMA 2000 were consistent with
FEMA’s now defunct Project Impact, which was created in 1997 to build
public-private partnerships and broad levels of local commitment to hazard
mitigation. However, there have been very few disasters that have tested the
effectiveness of Project Impact. The most often cited example was the 2001
Nisqually earthquake that struck near Olympia, Washington, and was
widely felt in western Washington, British Columbia, and Oregon. The
relatively low level of damage done in Seattle (a Project Impact community)
was attributed by Project Impact advocates as an example of the success of
the program (Akaka, 2001; Chang and Falit-Baiamonte, 2002; Chang,
2003). Yet others cited the characteristics of the event and seismic building
codes as reasons for the low level of damage. Despite making some head-
way in encouraging local action to mitigate disasters, in 2001 the Project
Impact program was terminated, because the new administration had other
priorities. However, despite discontinuation of the Project Impact initiative
at the federal level, many local communities have continued with projects
originally undertaken with federal Project Impact support. Tulsa Partners
in Tulsa, Oklahoma, is an example of a relatively large-scale effort that is
continuing with community mitigation and preparedness activities that were
begun as part of Project Impact. Research on both Project Impact and its
spin-off programs is needed to assess their effectiveness.

Federal policies can also unintentionally undermine local support for
mitigation (Platt, 1999, 2004), even those done unintentionally. Prudent
planning for and regulation of urban development often take a secondary
role when the federal government pays for protection of private property
from loss by building hazard control structures and offering disaster relief
expenses that cover losses when they occur (Burby et al., 1999). Local
governments, as the regulators of land use and building construction, are
politically susceptible to blame for restricting land development and requir-
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ing flood control or earthquake resistance measures that increase local
development costs. States have attempted to support local governments
while meeting federal requirements in many different ways, including tradi-
tional land use requirements, but also by mandating or encouraging local
governments to use capital investment policies and land-use planning for
hazard mitigation purposes (Burby et al., 1997; Berke, 1998).

As the costs of disasters have risen, the private sector has become
increasingly interested in hazard mitigation and preparedness. Some insur-
ers have pulled out of particular hazard-prone areas, and the industry as a
whole has begun to promote mitigation for households and businesses, as
well as disaster planning for business functioning after disasters. The Insti-
tute for Business and Home Safety (IBHS), an insurance industry coordinat-
ing organization, has been a leader in this effort through its Showcase
Community Program and Public Private Partnerships 2000. Despite these
efforts, hazard mitigation faces important legal challenges in the United
States (Box 2.4). Social scientists have a major role to play in providing
information on the tradeoffs and costs and benefits of various mitigation
options, including takings, available to decision makers.

Finally, the September 11, 2001 terrorist attacks on the United States
led to a wide range of policy changes that may affect all phases of emer-
gency management. In addition to the newly created DHS (see Box 2.3), the

BOX 2.4
Takings: Good or Bad for Hazard Mitigation?

Public interest versus private property rights has long been a controversial topic
among planners, environmental managers, and local residents. Several “regulatory
takings” cases have been heard in the U.S. Supreme Court, the first of which was
Lucas v. South Carolina Coastal Council (112 S.Ct., at 2886, 1992). These cases
sought to clarify the conditions under which localities can regulate the use of private
property in order to accomplish a public purpose and when governments must
provide compensation for “taking” the value of property. The net effect of these
cases has been to limit, but not eliminate, the ability of local governments to regu-
late land use for hazard mitigation. Governments must not remove all value of a
property (“total taking”) without compensation, regardless of the purpose of the
law. Dolan v. City of Tigard, Oregon (114 S.Ct., at 2309, 1994) established a “rough
proportionality” between the burden on the property owner and the benefit to the
public. More recently, the U.S. Supreme Court’s decision in Tahoe-Sierra Preser-
vation Council, Inc. v. Tahoe Regional Planning Agency (122 S. Ct. at 1465, 2002)
reversed a two-decade-long trend that favored private property rights over the
public interest. Consequently, there now is some uncertainty about the way in
which public benefits can be balanced against private property rights.
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U.S. Patriot Act (broad law enforcement powers to monitor terrorist
activity), the Aviation and Transportation Security Act (which created the
Transportation Security Administration to assist in aviation security), and
the issuance of a series of Homeland Security Presidential Directives
(HSPDs), which created the Homeland Security Advisory System and the
National Incident Management System are of considerable concern to social
scientists (see Chapter 8). In the aftermath of the inadequate response to
Hurricane Katrina, Congress is considering new organizational changes to
improve the nation’s ability to cope with future threats (Congressional
Research Service, 2006). Such proposed changes will also be of interest to
social scientists.

SETTLEMENT PATTERNS AND LAND USE

The United States as well as most of the world has become increasingly
urban over the last five decades. By 1950 roughly two-thirds of the popula-
tion of the United States lived in an urban area and by 2000 that proportion
was close to 79 percent. In addition to increasing urbanization, there is a
marked tendency toward settlement in coastal counties throughout the
United States where 53 percent of the nation’s population currently resides
(U.S. Census, 2004:Table 23). Human settlements are subject to continuous
change in response to trends in land use, advances in technology, and
appearance of new urban design innovations. Trends at the beginning of
the twenty-first century continue and extend those of the recent past. Con-
ventional low-density development patterns (or sprawl) have dominated
the landscape, while the concepts of Smart Growth and New Urbanism
have emerged to counter the impacts of sprawl. The trends and new visions
have important implications in coping with and responding to future threats
of hazards and disasters.

The Dominant Pattern of Twentieth Century Development

Metropolitan areas throughout the country are increasing their vulner-
ability to disasters because development continues unabated in many
hazard-prone areas. Most of the vulnerability is associated with sprawling
low-density development patterns caused by the outward expansion of
suburban development on the urban fringe and commercial strip develop-
ment along highways leading into and out of cities and suburbs. For
example, between 1982 and 1997, the percentage increase in urban land
dramatically outpaced the increase in population growth in all regions of
the country. These land consumption rates place intense pressure on envi-
ronmentally sensitive lands, including floodplains, earthquake fault zones,
and unstable slopes.
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This twentieth century model of the sprawling American metropolis
has fostered a massive buildup of development in hazard-prone areas. Data
on the buildup and subsequent disaster losses are abundant. Natural haz-
ards cause average annual economic losses of about $25 billion to $30 bil-
lion in the United States, and losses have been rising rather than falling
relative to increases in population and gross national product (Mileti,
1999b; Cutter, 2001; Cutter and Emrich, 2005). This model of sprawl has
fostered the exposure of development to hazards in several ways. First,
urban planning approaches to hazard mitigation are viewed by economic
interests and local governments pursuing economic growth as a “good” to
be fostered rather than a “bad” to be avoided. Hazard areas tend to be
viewed as sufficiently safe, profitable places for development, especially by
many players in the real estate market (appraisers, developers, and real
estate investors) who are increasingly syndicated nationally and interna-
tionally. They have little stake in the local consequences of their actions.
Community values aimed at creating safe, affordable, and livable places
often have a lower priority for investors than protecting property values
and profit gains.

Second, federal policies that facilitate the consumer-based model of city
space are designed to stimulate investment in hazardous areas. Federal
mitigation policies generally ignore risk avoidance (public land acquisition
in hazardous areas or relocation from hazard areas) and, instead, have
focused on risk reduction (building codes, seawalls) and risk sharing
(disaster relief, tax write-offs, and flood insurance) (Burby et al., 1999).
This approach makes sense if the goal is to foster development in hazardous
areas. In the process of pursuing this goal, the federal government has
severely limited the range of land-use options for local governments. In
particular, it has crippled their ability to pursue risk avoidance policy goals.
The ease of securing federal intervention to aid in the development of areas
exposed to hazards establishes disincentives for local governments to plan
for the most appropriate uses of these areas and to develop risk elimination
programs to reduce losses of existing development. This situation cries out
for more social science research to provide policy guidance to decision
makers.

Unfortunately, the economic organization of the nation and the global-
ization of the economy constitute major impediments to the construction of
safe places to live and work. Locations of urban land uses are arranged for
maximizing property values, not as habitations that meet civic values such
as avoidance of risk from hazards as noted earlier. While the trend is to
create communities that are safe economic spaces, this does not always
translate into creating safe living spaces (Box 2.5).

Two concepts prevalent in contemporary planning—New Urbanism
and Smart Growth—are increasingly receiving attention as ways of coun-
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BOX 2.5
Living Too Close to the Edge

In many parts of the West, suburban sprawl and the desire to live closer to
nature have led to the development of residential areas in wildfire-prone regions.
Fire is part of the natural ecosystem functioning and helps to regenerate the forest
and rangelands. On the other hand, when people encroach into forested lands,
these wildfires can cause tremendous damage to residential property and result in
lives lost. The increasing movement of subdivisions into these fire-prone mountain-
ous areas will increase the losses in these urban-wildland interfaces. Experiences
in the last decade show that this pattern is increasing not decreasing: the Oakland
Hills fire in 1991 that destroyed 2,900 structures and killed 25 people; the Flagler,
Florida, fire in 1998 where thousands were evacuated; the Cerro Grande fire, which
destroyed portions of the Los Alamos National Lab in 2000 (www.nifc.gov/stats/);
and the multiple fires in Southern California in 2003, where seven people died,
more than 5,000 buildings were destroyed, and 3,700 vehicles were destroyed or
damaged. Insured losses exceed $2 billion (Guy Carpenter, 2004). Continued
expansion of the urban fringe into forested areas will exacerbate the wildfire hazard
in the United States not only in the West, but in the Southeast as well.

tering the societal ills associated with sprawl. Both have important implica-
tions for the way society copes with future threats posed by environmental
hazards and the types of needed research from the social science community.

New Urbanism

The urban design concept of New Urbanism is intended to counter the
adverse effects of sprawl. This pattern of development is designed to create
compact, mixed-use urban forms to foster social communities by enhancing
civic engagement and interactions between public and private spaces, as
well as to increase pedestrian (not auto) movement through use of a grid
layout to shorten trip lengths, in contrast to the looped cul de sac pattern of
conventional suburban developments. Linkages are created among com-
mercial, office, residential, and transit facilities (as opposed to the spatial
segregation of land uses under sprawl), and each development pattern is
designed at the half-mile-wide “village scale.” Individual New Urban devel-
opments are conceived as fundamental building blocks of New Urbanism at
the regional scale (Calthorpe and Fulton, 2001; Duany and Talen, 2002).
They form an interconnected network of mixed-use, high-density nodes of
development linked by transit corridors. Within this network, regional open
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spaces create landscape-scale commons that serve as parks, act as barriers
to limit outward expansion of urban development, and protect farmlands
and environmentally sensitive areas. The New Urban version of metropolis
builds on a long tradition of planning promulgated most prominently by
the British planners Patrick Geddes and Ebenezer Howard in the late-
nineteenth century, and the Regional Planning Association of America in
the 1920s.

New Urban developments have the potential to further compound the
growing risk to hazards by adding more higher-density development than
in the past. High-density developments associated with New Urban forms
can place more people, residential and commercial buildings, and infra-
structure at risk than conventional development on an equivalent land unit
exposed to hazards. This pattern of development also potentially exacer-
bates evacuation and emergency shelter needs for populations in hazard-
prone areas. Future losses from New Urban developments due to natural
disasters can be reduced if hazards are recognized in advance of exposure
and appropriate disaster preparedness, structural, site design, and land-use
planning practices are taken. Emergency preparedness and hazard mitiga-
tion practices are costly, however, and they are not likely to be applied to
individual development projects without ample evidence of the threat from
New Urban developments (Box 2.6). This evidence from individual cases,
of course, is circumstantial absent the ability to control for other factors
that can contribute to risks of hazards. On the other hand, New Urbanism
can cluster development on safer lands, keeping those parcels most at risk
in parks or in open space. The human-scale neighborhoods could actually
reduce vulnerability, especially as communities rebuild in the aftermath of
disasters such as Hurricane Katrina. Instead of the rush to rebuild in a
hodge-podge fashion, New Urbanism principles of social interaction and
environmental sustainability are now being considered in the rebuilding of
the Mississippi coast (www.mississippirenewal.com).

Research is needed to examine the effect of New Urban design as a
compact urban form on the disaster resiliency of urban development. For
example, how well do the New Urban developments integrate hazard miti-
gation practices compared to the dominant mode of urbanization in the
United States—the conventional low-density sprawl developments? Because
New Urban communities are typically designed to be large, high-density
developments, project reviews generate much higher levels of citizen reaction
and opposition compared to project reviews of conventional developments.
Does this high level of participation generate increased opportunity for
public awareness of hazards and hazards mitigation practices? These are
but a few of the questions that social science perspectives can contribute.
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BOX 2.6
The New Urbanism: Risk Amplification or Risk Reduction?

Since its inception in the mid-1980s, the New Urbanism movement has been
expanding rapidly. Data from the Congress of New Urbanism indicate that local
governments in 41 states are currently experimenting with specific plans, policies,
codes, and development standards that promote New Urban projects (Congress of
New Urbanism, 2004). The data further indicate that between 1986 and 2002,
about 474 New Urban projects that include 571,262 dwelling units housing more
than 1.47 million residents have been completed or are under construction (esti-
mates of residents are based on the national average household size of 2.59 people
taken from the 2000 U.S. Census). Anecdotal evidence about various New Urban
development projects supports the potential severity of the risk impacts. Consider
the following examples.

Envision Utah. This regional planning effort covers the 100 mile long Wasatch
region that contains a widespread presence of earthquake faults, liquefaction, and
landslides (Berke and Beatley, 1992). The region currently holds 1.7 million people
(including Salt Lake City) and has experienced rapid expansion of conventional
low-density development patterns to accommodate explosive population growth.
The Envision Utah initiative channels future growth into a series of New Urban
developments along the entire region, which are denser than conventional devel-
opments (Calthorpe and Fulton, 2001). However, given the higher densities, these
New Urban developments may be at higher risk. Only 12 of the 24 major local
governments in this region currently use U.S. Geological Survey maps that
delineate fault, liquefaction, and landslide hazards in their land-use regulations,
with the remainder not accounting for the threat in their land regulatory framework
(interview with Gary Christensen, Geologic Manager, Utah Geologic Survey,
September 26, 2003).

Birkdale Village, North Carolina. This New Urban project is a case of locating a
major stormwater pollution treatment and sediment control facility in the floodplain.
It is moderately small by New Urban standards, consisting of 320 dwelling units,
but the commercial core is designed to be a regional center with a large amount of
commercial and office space (about 500,000 square feet). Since the stormwater
treatment pond system is built in the main channel of the McDowell Creek flood-
plain, it is subject to floods that could flush out pollutants and sediment, which
places a nearby downstream drinking water supply reservoir at risk.

Smart Growth

Compared to New Urbanism, Smart Growth is based on land-use and
development guidance policy frameworks but is less architecturally pre-
scriptive and detailed in specifying the physical layout of a community.
Since the early-1990s, 10 states have adopted “smart growth” legislation
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that requires or encourages local governments to adopt community plan-
ning programs to alter development practices dominated by conventional
low-density patterns of urbanization and create more compact urban forms
(Godschalk, 2000).

Smart Growth programs seek to identify a common ground where
communities can explore ways to accommodate growth based on consen-
sus on development decisions through inclusive and participatory processes.
Smart Growth promotes compact, mixed-use development that encourage
choices among different travel modes (walking, cycling, transit, and autos)
by coordinating transportation and land use, requires less open space, and
gives priority to maintaining and revitalizing existing neighborhoods and
business centers. State and local Smart Growth initiatives include incentives
and requirements to direct public and private investment away from the
creation of new infrastructure and development that spreads out from exist-
ing areas. While Smart Growth’s central concern has been to reform state
growth management legislation, its concepts have also influenced local
plans and been endorsed in the policy statements of professional and busi-
ness interest groups, such as the American Planning Association, the Inter-
national City County Management Association, the National Association
of Homebuilders, and the Urban Land Institute.

Similar to New Urbanism, Smart Growth projects can lead to greater
risks than low-density sprawl. The higher densities promoted by Smart
Growth, state and local plans, and legislation can place more people and
property at risk unless advanced planning is put in place. State Smart
Growth legislation has to date offered limited guidance on how to integrate
emergency management and hazard mitigation practices into local land-use
plans and development ordinances that promote Smart Growth.

WELL-BEING AND QUALITY OF LIFE

The health of populations and the provision of health care have both
changed significantly in the past 50 years. By the 1950s the United States
and Western Europe had both benefited from the public health advances in
sanitation and nutrition that had begun in the late nineteenth century. Most
developed nations had already undergone the epidemiologic shift (similar
to and contributing to the demographic shift described previously) and now
found that the leading causes of death and morbidity were “life-style”
diseases (i.e., stroke, heart disease, cancer) instead of infectious diseases.
This shift was furthered by the introduction of antibiotics in the 1940s to
treat bacterial diseases and by the widespread use of vaccines to prevent
viral diseases such as polio and measles beginning in the 1950s. Today in
virtually all developed nations and many developing countries, the leading
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causes of childhood mortality and morbidity are unintentional injuries and
life-style-related diseases such as obesity.

The provision of health care in the United States has also changed
dramatically in the past 50 years. Previously, the practice of medicine was
primarily under the direction of general practitioners. In 1950 there were
142 physicians per 100,000 people. Changes in training and health care
began shortly thereafter, so that by 1965 there were equal numbers of
generalists and specialists. By 1995, there were almost twice the number of
specialists as generalists and 274 physicians per 100,000 people. While
there are now more physicians per population, most of them are specialists,
and they are geographically concentrated. Furthermore, most physicians
practice in large metropolitan areas leaving the smaller cities and rural
areas drastically underserved by health care workers. Likewise, inner-city
areas also suffer from physician shortages.

One of the new “specialties” that began around 1970 was emergency
medicine. This specialty area of medicine has contributed to the practice of
disaster medicine as well. The World Association of Disaster and Emer-
gency Medicine began in the 1970s as a gathering of physicians (primarily
anesthesiologists) who were interested in bringing the lifesaving and resus-
citation techniques of the surgical suite to the field in post-disaster situations
(Frey, 1978).

The growth of specialty areas has benefited from the tremendous scien-
tific and technological advances that have occurred in the past 50 years.
Many of the standards of medicine that we take for granted today, such as
MRDI’s (magnetic resonance imaging) and CATscans (computerized axial
tomography) are relatively new advances. Likewise, the ability to quickly
characterize infectious disease agents such as SARS (sudden acute respira-
tory syndrome) is the result of scientific advances made in the last decade
(Marra et al., 2003).

While many of the changes in health care have been either positive or
mixed in their effects, one significant change that has universally had a
detrimental effect on both the population and the system has been the cost
of health care. In the last 20 years, the costs of health care have sky-
rocketed. It is estimated that in 1950, per capita spending on health care
was $497; by 2002, that amount (in constant dollars) was $5,241 (U.S.
Census, 2004:Table 117). While some of the increase in costs can be attrib-
uted to the aging of the population, most of these costs are attributed to
innovations in health care. Increasing costs of new pharmaceuticals con-
tributes the lion’s share of these increasing costs of innovation. Between
1992 and 2002, the share of health care dollars spent on prescription drugs
rose from 5.8 to 10.5 percent. Most of this increase is due to new pharma-
ceuticals, but more importantly, most of these costs are borne by a small
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portion of the population. Five percent of the population accounts for more
than half of the health care spending.

There are also changes in the trends of who pays for these increasing
costs. The share of health care costs covered by government sources has
increased during the last decades. Out-of-pocket expenses for health care
have diminished, but the costs of private insurance coverage have increased
greatly, with much of the increase taking place within the last 10 years. The
rising costs of health care and health insurance to both individuals and
employers have led to an increasingly large portion of the population being
uninsured. Over the past 20 years, the percentage of uninsured grew from
11.8 percent to 17.3 percent. Some states (especially in the Southwest) have
rates of uninsured that exceed 20 percent of the population. This puts an
extraordinary burden on health care providers, especially those in hospital
emergency departments, to provide essential medical care that is uncom-
pensated (Henry J. Kaiser Family Foundation, 2002).

There are significant implications of these health care trends for the
hazards and disaster research community. First, a moribund and aging
Public Health Service will be unable to meet the emergency preparedness
needs in the future, especially those involving willful acts such as bio-
terrorism, despite efforts such as the national network of Centers for Public
Health Preparedness (funded by the Centers for Disease Control and Pre-
vention); DHS-initiated projects such as the urban surveillance and monitor-
ing of atmospheric pathogens and biothreats (Project BioWatch); centralized
information depositories and rapid decision making (Project BioSense); and
the development of the next generation of medical countermeasures (Project
BioShield). Second, health care capacity (e.g., hospitals, extended care
facilities) is growing at a slower rate than the population and, during times
of crises, may be severely overextended. Finally, the emergence of new
infectious diseases and the reappearance of older strains necessitate addi-
tional understanding of the origin and diffusion of diseases especially among
high-risk populations.

The implications of these changes in health care and its cost directly
influence the availability of services to highly diverse population groups, as
noted earlier in the chapter. The differential in access to emergency services
between urban and rural places, among different racial or ethnic groups, or
based on socioeconomic status portends significant emergency prepared-
ness and disaster response problems for the future.

SOCIAL JUSTICE AND EQUITY

The historical evolution of the Civil Rights Movement, the Great Society
programs, the War on Poverty, women’s liberation, the environmental
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movement, and U.S. involvement in Vietnam gave rise to societal concern
and actions for social and environmental justice during the 1960s and
1970s. These broader based social movements occurred at a time when the
vast majority of hazards and disaster researchers were beginning their
research careers and thus provided the context for the ways in which
research problems were defined and studied. Not only did the subject matter
change (expansion of hazards from natural hazards to technological events),
but so too did the subjects of analyses. For example, hazards and disaster
researchers have determined that women and members of racial and ethnic
minorities sometimes suffer disproportionately from disasters (Beady and
Bolin, 1986; Schroeder, 1987; Cannon, 2002; Cutter, 1995; Fothergill,
2003), particularly given the relationships between race, gender, poverty,
and community vulnerability.

This is understandable given that hazards and their associated risks are
embedded in our political, economic, and social institutions. Disasters are
not only “acts of God,” but also “acts of people.” Two key issues that arise
from social activism govern contemporary hazards and disaster research.
First, hazards and their associated risks are social constructs. As such, they
are the products of failures in technological, political, social, and economic
systems that govern the use of technology, on the one hand, and influence
response to disasters, on the other. This social construction leads to differ-
ent perceptions of the “nature of the problem” and thus a politicized
response, especially in the area of human-induced or technological hazards
and risks. The driving forces behind the environmental stressors (e.g., mate-
rialism, poverty) that place people at risk are rarely considered in the policy
world where there is often a preference for resolving the immediate impact,
not the longer-term causes (Cutter, 1993).

Second, hazards and risks of disasters place uneven burdens and risks
on people and the places in which they live. Concern about the distribu-
tional impacts of risks has a long tradition both in academe and within the
federal government (NRC, 1999c¢). For example, the pioneering empirical
work on distributional impacts focused on pollution in cities (Kruvant,
1974; Berry, 1977). This work was followed by claims focusing on environ-
mental injustices based on the disproportionate burden of toxic waste on
minority communities that were offered by the landmark General Account-
ing Office (GAO, 1983) and United Church of Christ (UCC, 1987) reports
and social science research (Bullard, 1990; Lester et al., 2001). Most of the
recent literature (1993—present) on inequity and environmental justice
focused on activism and advocacy, on the legal and civil rights aspects of
the environmental justice movement, or on more theoretically based discus-
sions on the meaning of equity (Szasz and Meuser, 1997; Bowen, 2001,
2002; Liu, 2001; Rhodes, 2003; English, 2004).
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What empirical research exists is fragmented, inconclusive, and incon-
sistent in its results. While there has been a marked increase in the number
of methodologically sophisticated articles, especially those employing spatial
analytical techniques (Stockwell et al., 1993; Chakraborty and Armstrong,
1997; McMaster et al., 1997; Cutter et al., 2001; Mennis, 2002; Pine et al.,
2002), or historical demographic methods for measuring the evolution of
inequities (Oakes et al., 1996; Yandle and Burton, 1996; Been and Gupta,
1997; Mitchell et al., 1999), the science of measurement and modeling is
still in its infancy. There are also fundamental questions regarding the
appropriate geographic scale for proving the existence of inequity (Greenberg,
1993; Zimmerman, 1994; Cutter et al., 1996; Sexton et al., 2002), as well
as the role of environmental justice in the larger context of public policy
decision making (Sexton and Adgate, 1999; Bowen, 2001; Margai, 2001;
Bowen and Wells, 2002; Miranda et al., 2002).

As a partial federal response to the disproportionate impact of hazard-
ous waste on poor and minority communities, Executive Order 12898
(signed February 11, 1994) was implemented. The language of Executive
Order 12898 states:

To the greatest extent practicable and permitted by law, and consistent
with the principles set forth in the report on the National Performance
Review, each Federal agency shall make achieving environmental justice
part of its mission by identifying and addressing, as appropriate, dis-
proportionately high and adverse human health or environmental effects
of its programs, policies, and activities on minority populations and low-
income populations in the United States and its territories and posses-
sions, the District of Columbia, the Commonwealth of Puerto Rico, and
the Commonwealth of the Mariana Islands.

This order forces the federal government to examine all of its policies
and their implementation to ensure that they do not affect one social or
economic group more than others. While largely focused on toxic releases
and hazardous waste, all federal agencies are required to examine their
programs in this light. Whether disaster assistance has been equally distrib-
uted to all affected communities, or whether such assistance is also a reflec-
tion of environmental injustice, is an important and understudied area in
the hazards and disaster community. Moreover, what is the relationship
between the county-level pattern of direct losses and the demography of
counties and has this changed over time or across space? Are poor minority
communities disproportionately affected (e.g. incur a greater relative loss)
than wealthier nonminority communities (whose capacity to absorb losses
is greater)? These are a few questions that will challenge social science
research on hazards and disasters in the future.
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TECHNOLOGICAL CHANGE

During the past 50 years there have been tremendous technological
advancements that have profoundly influenced our daily lives. We live in an
age with complex and tightly coupled systems that govern the water we
drink, the food we eat, the energy we use, and how we commute to and
from work (Perrow, 1984). While the technological advances illustrated
below certainly support hazards and disaster research (see Chapter 7), the
technologies themselves may prove to be hazards (Perrow, 1984; Cutter,
1993). The 2003 electrical grid failure in the eastern United States is a
recent example of how a failure in technology can lead to potentially disas-
trous situations. Thus, technologies can make societies both less and more
vulnerable to environmental threats and willful acts. For example, in terms
of the latter, as technology advances, societies may be particularly vulner-
able to terrorism for a number of reasons (NRC, 2002b). One reason is that
technological systems are so closely connected that disruptions in one sys-
tem can spread to others, causing catastrophic failures. Furthermore, the
means of mass destruction are potentially more available due to technologi-
cal advancements. Thus, nation-states or small terrorists groups—either
locally or internationally based—may gain access to materials used to pro-
duce nuclear, chemical, and biological weapons. The openness of countries,
like the United States, also makes them more vulnerable to attacks because
terrorist groups have easier access to potential targets, and they have rela-
tively free use of communication technologies that can be used in planning
and carrying out attacks.

The measurement or acquisition of information about an object or
phenomena that is not in direct contact with that object is called remote
sensing. The earliest use of aerial photography, a form of remote sensing,
began with a French balloonist in 1859 and then progressed to fixed winged
aircraft in 1909 (NASA, 2005). Aerially photography was used extensively
in both World Wars. With the invention of radar, and thermal infrared
remote sensing, remote-sensing technologies greatly advanced in the 1950s
and 1960s (Jensen, 2000). Coupled with the postwar space program (and
its associated satellites) remote sensing moved from exclusive military applica-
tions to civilian ones in the early 1960s first with the launch of experimental
weather satellites and then with the Earth Resources Technology Satellite
(later renamed Landsat). Today, remote sensing is widely used in surveil-
lance and monitoring of hazards and disasters (e.g., hurricane tracking and
tornado formation on Next Generation Radar [NEXRAD] Doppler; wild-
fire monitoring using satellites that carry Advanced Very High Resolution
Radiometers [AVHRR], hazard zone delineations such as floodplains;
assessment of post-event damages. The newest generation of nonmilitary
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satellites has the ability to “see” 1 meter by 1 meter from space, greatly
enabling the precise monitoring of hazards and disasters and their impacts.

In addition to satellite remote sensing, the increased use of sensors and
robotics has facilitated hazard and disaster threat detection and monitor-
ing. The in situ sensors are the most useful and have been used to monitor
ground motion and tsunami waves in the open ocean and, more recently, to
monitor and model offshore coastal conditions in the advance of tropical
storms (Caro-Coops, 20035). In the area of willful disasters, sensor systems
are now widely deployed to monitor bioterrorist agents.

Americans enjoy more modes of telecommunication today than at any
other point in the nation’s history, and can watch events as they are unfold-
ing on live television. The influence of television and round-the-clock cable
news has not only affected the perceptions of risk by individuals, but also
their responses to warnings. For example, the often-watched Weather Channel
is now one of the primary sources of hurricane risk and warning informa-
tion. Similarly, the use of advanced warning technologies (such as Doppler
Weather Radar) by local weather forecasters has proven effective during
tornado season.

Yet as Hurricane Katrina demonstrated, the use of advanced warning
technologies alone does not guarantee an effective organizational and public
response to an impending disaster, particularly when major regional impacts
are possible. During times of impending disaster, along with using the
technological resources that are available to them, decision makers at all
levels need to consider the social, economic, and political dynamics that come
into play in these situations. Social science expertise is vital at such times.

The management of disaster response has been aided by improvements
in computing and computer systems. Easy to use software, laptop computers,
and wireless communications are now the norm in post-event responses.
Coupled with enhanced performance of pre-impact planning, computers
have fundamentally altered the ways in which we study hazards and disasters
and also how practitioners respond to them.

Wireless communications also have produced changes in warning and
response to disasters, as well in surveys as a tool for disaster research. Two
recent trends in survey research—falling response rates and emergence of
new data technologies—will have longer-term consequences for disaster
research. Public reactions to telemarketing (such as the Do Not Call list),
aging of the U.S. population, and the rise in non-English speaking immi-
grants all contribute to declining survey response rates. Further, the switch
from land-line phones to cellular phones as the primary contact number has
significantly altered response rates among certain segments of the popula-
tion. Survey research has also undergone technological changes related to
the increasing use of information technologies, including Web-based data
collection tools that reduce or eliminate the need for an interviewer. At the
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same time, not everyone has access to the Web, so certain segments of the
population may not be adequately sampled or may be impossible to reach
through these new technologies.

ENVIRONMENTAL CHANGE

Local and global environmental changes and our understanding of
them in chronological and social time have influenced what hazards and
disaster researchers study. The earlier focus on extreme natural disasters in
the early years (floods, earthquakes, severe weather, hurricanes) has been
replaced by research on more common natural events such as coastal ero-
sion, heat, and urban snow hazards. At the same time, slow-onset disasters
(persistent drought cycles, deforestation) offer new perspectives on prepared-
ness, warning, and response. Large-scale global processes such as those
embodied in global climate change as well as more cyclic phenomena such
as El Nifio-La Nifa illustrate the need for understanding the interactions of
the biophysical system with human systems and how these effects manifest
themselves over chronological and social time and across different regions.

The impacts of climate change are no longer hypothetical and will
include temperature increases, changes in temperature regimes, changes in
storm tracks and intensities, and sea level rise. The effects of global changes
on local places, generally, and the uneven distributions of these impacts,
especially as they relate to vulnerable populations provide an additional
research context for hazards and disaster research (AAG GCLP, 2003).
They also provide an opportunity to link social science hazards and disaster
research to the human dimensions of the global change community in
developing more robust understandings of the interactions between human
systems and natural systems through advancements in sustainability science
(Kates et al., 2001; Turner et al., 2003a) and vulnerability science (Cutter,
2003a).

Complex emergencies, such as the Rwandan refugee crisis, or the geno-
cide and starvation in Darfur—which result in humanitarian crises and
international relief efforts—are also important domains for pre-, trans-,
and post-disaster investigations (Alexander, 2000). The precursors of these
crisis occasions, such as environmentally induced changes in land use by
poor and ethnically diverse populations, coupled with dysfunctional social
and political systems, require more detailed analyses by hazards and disaster
researchers than has hitherto been the case.

Finally, social scientists continue to study toxic substances and their
production and influence on human and environmental health. Signal crisis
events such as the Torrey Canyon tanker (1967) and later the Exxon Valdez
(1989) spills, Three Mile Island (1979), Love Canal (mid-1970s), Bhopal
(1984), and Chernobyl (1986) have resulted in both hazards and disaster
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policy initiatives and considerable research within the hazards and disaster
research community (Kates et al., 1985; Kleindorfer and Kunreuther, 1987;
Kasperson et al., 1988; Cutter, 1993; Freudenburg and Gramling, 1994).

CONCLUSIONS

It is clear that the evolution of hazards and disaster research has taken
a parallel path that parallels changes in American society and world events.
The very nature of the problems that are studied and the approaches that
social scientists take are set within this broader context of change.
Researchers are able to respond to opportunities to extract lessons from
particular disaster experiences as well as to draw theoretical, conceptual,
and methodological understanding of human adjustments to hazard
vulnerability.

The economic, political, and social changes during the past five decades
cited above provide a rich array of researchable questions, many of which,
as reflected in the following chapters, have been pursued by social scientists.

What are the vulnerabilities associated with settlement and occupant
patterns, and how have these changed over time and across space? Do
uneven distributions of impacts (which raise questions of equity in a much
more diverse society) affect policy responses at local, state, and federal
levels? What is the significance or importance of scale as we move from the
local to the global, and how can we understand the cascading impacts of
hazards and disasters as we move from one scale to another? How can we
assist elected and appointed officials to make decisions under uncertain
conditions and with incomplete information? How will the changes in
American society (e.g., access to health care, greater ethnic diversity) influ-
ence disaster response in the future?

The salience of the terrorism threat following the September 11, 2001
attacks also raises a number of fundamental questions for researchers to
consider. For example, in what ways are terrorist threats similar to and
different from risks posed by natural and technological hazards? How has
the increased salience of willful disasters shaped the emergency manage-
ment system in the United States? Also how prepared are local communities
and the nation as a whole for possible future attacks.

These are but a few of the questions derived from the context within
which this research takes place. Many questions remain unanswered, pro-
viding opportunities for further research by current and future generations
of hazards and disaster researchers in the social sciences. In some cases, this
will require collaboration with colleagues from other disciplines such as
earth sciences and engineering as discussed in Chapter 5 and with inter-
national colleagues as discussed in Chapter 6.
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Social Science Research on Hazard
Mitigation, Emergency Preparedness,
and Recovery Preparedness

science contributions under the National Earthquake Hazards

Reduction Program (NEHRP) to the development of knowledge
about the five core topics of hazards and disaster research and their inter-
actions (see Figure 1.1.). As an organizing tool, the conceptual model of
societal response to disaster, also introduced in Chapter 1 (see Figure 1.2),
is employed. Within that conceptual model the catalytic impacts of disaster
events are determined by conditions of systemic vulnerability, disaster event
characteristics, and the actions of what the committee has termed the
hazards and disaster management system. This chapter reviews research
related to hazard vulnerability, disaster event characteristics and pre-impact
emergency management interventions as determinants of disaster impacts.
Chapter 4 then reviews research related to planned and improvised post-
impact responses as determinants of disaster impacts. Each chapter con-
cludes with recommendations for future research within the framework
provided by the conceptual model.

! I Vhe committee’s goal in Chapters 3 and 4 is to document social

FURTHER COMMENTS ON THE CONCEPTUAL MODEL OF
SOCIETAL RESPONSE TO DISASTER

Understanding the causal processes by which disasters affect social
systems (i.e., communities, regions, societies) is important for at least four
reasons. First, research on these processes is needed to identify the pre-
impact conditions that render social systems vulnerable (hazard exposure,
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physical vulnerability) to disaster impacts (physical and social) in both
chronological and social time. Second, research on these processes can be
used to identify specific segments of threatened social systems that could
suffer disaster impacts disproportionately, such as low-income households,
ethnic minorities, or specific types of businesses (social vulnerability). Third,
research on these processes can be used to identify disaster event-specific
conditions (length of forewarning, predictability, controllability, and mag-
nitude, scope, and duration of impact) that influence the level of disaster
impacts. Fourth, findings on the interrelationships among characteristics of
hazard vulnerability and disaster event characteristics allow documentation
of the roles and interaction of pre-impact interventions (mitigation, emer-
gency preparedness, and recovery preparedness practices) and post-impact
responses (emergency and recovery activities) in influencing the level of
disaster impacts. The causal processes by which disasters produce systemic
effects in chronological and social time is informed generally within theo-
rizing by Kreps (1985, 1989b) and Quarantelli (1989), and more specifically
by causal models proposed by Cutter (1996), Lindell and Prater (2003),
and Prater et al. (2004).

HAZARD VULNERABILITY

The preexisting conditions most directly relevant to disaster impacts
are hazard exposure, physical vulnerability, and social vulnerability.

Hazard Exposure

Hazard exposure is defined by the probability of occurrence (or, equiva-
lently, the recurrence interval) of events of a given physical magnitude and
scope occurring in different locations. Hazard exposure arises from people’s
occupancy of geographical areas where they could be affected by extreme
events that threaten their lives or property. Social scientists have made
contributions to understanding hazard exposure principally by examining
the distribution of hazardous conditions and the human occupancy of haz-
ardous zones (Burton et al., 1993; Monmonier, 1997).

Physical Vulnerability

A major component of physical vulnerability is structural vulnerability,
which arises when buildings are constructed using designs and materials
that are incapable of resisting extreme energy levels (e.g., high wind, hydro-
dynamic pressures of water, seismic shaking) or that allow the infiltration
of hazardous materials. Thus, structural vulnerability can be defined by the
likelihood that an event of a given magnitude will cause various damage
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states, ranging from slight damage through immediate total failure, to build-
ings and infrastructure. The construction of most buildings is governed by
building codes intended to protect the life safety of building occupants from
the dead load of the building material themselves and the live load of the
occupants and furnishings, but they do not necessarily provide protection
from extreme wind, seismic, or hydrostatic loads. Nor do they provide an
impermeable barrier to the infiltration of toxic air pollutants. Adopting
hazard-related building codes for the purpose of providing protection in the
event of earthquakes, hurricanes, and other types of disaster is not just a
technological matter. It is a complex process involving a number of signifi-
cant social, economic and political issues. Social scientists in the hazards
and disaster field that study such issues are in a position to provide guid-
ance to policy makers and practitioners who make decisions about how to
protect life and property in at-risk communities.

Social Vulnerability

Social vulnerability can be defined by the probability of identifiable
persons or groups lacking the “capacity to anticipate, cope with, resist and
recover from the impacts of a . . . hazard” (Blakie et al., 1994). Vulnerable
population segments might (1) have greater rates of hazard zone occu-
pancy; (2) live and work in less hazard-resistant structures within those
zones; (3) have lower rates of pre-impact interventions (hazard mitigation,
emergency preparedness, and recovery preparedness); or (4) have lower
rates of post-impact emergency and disaster recovery responses. Thus, these
population segments are more likely to experience casualties, property dam-
age, psychological impacts, demographic impacts, economic impacts, or
political impacts—as direct, indirect, or informational effects.

Hazard Vulnerability Analysis

It is important to recognize the difference between social vulnerability
as a construct and demographic indicators of social vulnerability. The latter
are characteristics of individuals and households that are associated with
social vulnerability. These characteristics, which include gender, age, edu-
cation, profession, income, ethnicity, and number of dependents, are asso-
ciated with the above four components of hazard vulnerability. The broad
factors (or driving forces) that contribute to social vulnerability include a
lack of access to resources, limited access to political power and representa-
tion (Mustafa, 2002), certain beliefs and customs, demographic character-
istics, the nature of the built environment, infrastructure (lifelines), and
urbanization (Watts and Bohle, 1993; Heinz Center, 2002; Bankoff, 2004).
Social science research contributions, including those made by NEHRP-
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supported investigators, have demonstrated that gender (Fothergill, 1996;
Enarson and Morrow, 1998; Fordham, 1999), race and class (Perry and
Lindell, 1991; Peacock et al., 2000; Cutter et al., 2001), and age (Ngo,
2001) are among the most important indicators of vulnerable individuals
and social groups.

The integration of hazard exposure, structural vulnerability, and social
vulnerability indicators into systematic procedures for hazard vulnerability
analysis (HVA) has progressed significantly from the regional ecology of
hazards first proposed by Hewitt and Burton (1971), and this progress has
been made possible by improvements in data and mapping technologies
such as geographic information systems (GIS) and remote sensing (Lougeay
et al., 1994; Monmonier, 1997; King, 2001; Greene 2002; Tobin and
Montz, 2004). GIS-based approaches to vulnerability assessments were
initially developed under NEHRP by social scientists (Mitchell et al., 1997;
Morrow, 1999; Cutter et al., 2000) and are now a standard procedure for
many state and local governments conducting hazard vulnerability analyses
under the Disaster Mitigation Act of 2000. These advances in GIS-based
modeling have been instrumental in advancing our understanding of expo-
sure to a wide range of hazards (Carrara and Guzzetti, 1995; Mejia-Navarro
et al., 1994; Hepner and Finco, 1995; Chakraborty, 2001; Rashed and
Weeks, 2003). Once data have been collected on hazard exposure, physical
vulnerability, and social vulnerability, GIS analyses can either overlay or
mathematically combine the data to assess the overall vulnerability of a
jurisdiction (e.g., a county) or to identify social vulnerability “hot spots”
within that jurisdiction. Emergency managers and land-use planners can
use the results of these HVAs to adapt their hazard mitigation policies,
emergency response plans, and disaster recovery plans to meet the special
needs of vulnerable community segments.

Maps of hazard exposure, structural vulnerability, and social vulner-
ability produced by HVA are expensive, require significant expertise to
produce, and can become outdated over time as a community grows (Burby,
1998). These potential impediments to the development of hazard manage-
ment policy make it important to identify the sources of data on hazard
exposure, physical vulnerability, and social vulnerability that emergency
managers and land-use planners use to formulate local policies for mitiga-
tion, response preparedness, and recovery preparedness. In addition, it is
important to determine the staff capabilities of local governments to con-
duct HVAs and whether their capabilities are adequate to provide a suffi-
cient fact basis to support the formulation of policies that will be effective
in reducing hazard vulnerability and withstanding legal scrutiny (Deyle et
al., 1998).
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DISASTER EVENT CHARACTERISTICS

There are many ways to classify threats based on the causal nature of
the event but the most popular dichotomy has been natural versus techno-
logical hazards. One assumed implication of this distinction is that the
societal response to disasters is fundamentally different for each of these
categories. For example, some social scientists supported under NEHRP
have argued that technological hazards are fundamentally different from
natural hazards in their impacts on the human, natural, and built environ-
ments (Kroll-Smith and Couch, 1991), whereas others have suggested that
natural disasters elicit a therapeutic community response and technological
hazards elicit a nontherapeutic response. Since the events of September 11,
2001 some have suggested that another category of events be defined as
intentional or willful acts—implicitly assuming that the response to such
events will be different from the response to natural or technological events.
Column A in Table 3.1 provides a list that is consistent with the way in
which many government agencies define their missions, many physical
scientists define the physical phenomena they research, and information is
provided to the public about how to prepare and respond to environmental
hazards.

The classification of disasters simply as natural, technological, and
willful does recognize the distinctions among them in terms of human
agency, but this should not be overdrawn. There is little dispute that terror-
ism differs from natural and technological hazards in some ways. For
example, the social dynamics that generate terrorist hazard agents are clearly
different from the physical dynamics that generate natural hazard agents.
However, technological hazard agents are determined by both physical and
social dynamics (Perrow, 1984), so the differences are smaller than some
might believe. Even if the unreasoning laws of nature and the faulty reason-
ing of human error are different from deliberate intent to harm, these
different causal processes can produce equivalent results. Thus, it is impor-
tant to recognize underlying dimensions of similarity among hazard agents.
As Table 3.1 indicates, these are the threats (column B), and agent and
impact characteristics (column C), with the latter addressed by such scholars
as Dynes (1970); Cvetkovich and Earle (1985); Kreps (1985, 1989a); Sorensen
and Mileti (1987); Burton et al. (1993); Lindell (1994); and Noji (1997).

To date, however, there has been no systematic scientific characteriza-
tion of the ways in which different hazard agents (column A) vary in their
threats (column B) and characteristics (column C) and, thus, requiring
different pre-impact interventions and post-impact responses by households,
businesses, and community hazard management organizations. In the absence
of systematic scientific hazard characterization, it is difficult to determine
whether—at one extreme—natural, technological, and willful hazard agents
impose essentially identical disaster demands on stricken communities or—
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TABLE 3.1 Hazard Typologies

A B C
Hazard Agents Threats Characteristics
Natural Hazards Materials Agent Characteristics
Extraterrestrial Chemical Frequency or likelihood
Meteorological Biological Predictability
Geophysical Radiological Controllability
Biological Nuclear
Hydrological Impact Characteristics
Energy Speed of onset or forewarning
Technological Hazards Explosive Impact magnitude
Structural failure Flammable Impact scope
Environmental pollution Impact duration
Resource depletion Information
Corruption
Willful Hazards Theft
Sabotage Deception
Terrorism

at the other extreme—each hazard is unique. Thorough examination of the
similarities and differences among hazard agents would have significant
implications for guiding the societal management of these hazards.

DISASTER IMPACTS

Physical Impacts

Damage to the built environment can be classified broadly as affecting
residential, commercial, industrial, infrastructure, or community services
sectors. Moreover, damage within each of these sectors can be divided into
damage to structures and damage to contents. It usually is the case that
damage to contents results from collapsing structures (e.g., hurricane winds
that cause the building envelope to fail and allow rain to destroy the con-
tents). Because collapsing buildings are a major cause of casualties as well,
this suggests that strengthening the structure will protect the contents and
occupants. However, some hazard agents can damage building contents
without affecting the structure itself (e.g., earthquakes striking seismically
resistant buildings whose contents are not securely fastened). Thus, risk
area residents may have to adopt additional hazard adjustments to protect
contents and occupants even if they already have structural protection.

As a result of a solid body of research, much of it sponsored by NEHRP,
one of the best understood structural impacts of disasters is the destruction
of dwellings. According to Quarantelli (1982), people typically pass through
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four stages of housing recovery—emergency shelter, temporary shelter, tem-
porary housing, and permanent housing. Nonetheless, households vary in
the progression and duration of each type of housing, and the transition
from one stage to another can be delayed unpredictably (Bolin, 1993).
Particularly significant are the problems faced by low-income households,
which tend to be headed disproportionately by females and racial or ethnic
minorities. Consistent with the social vulnerability perspective, such house-
holds are more likely to experience damage or destruction of their homes
because of their location in areas of high hazard exposure. This is especially
true in developing countries such as Guatemala (Bates and Peacock, 1987;
Peacock et al., 1987), but also has been reported in the United States
(Peacock and Girard, 1997). Low-income households also are more likely
to be affected because they tend to occupy structures that were built accord-
ing to older, less stringent building codes; used lower-quality construction
materials and methods; and were less well maintained (Bolin and Bolton,
1986). Because low-income households have fewer resources on which to
draw for recovery, they also take longer to transition through the stages of
housing, sometimes remaining for extended periods of time in severely
damaged homes (Peacock and Girard, 1997). In other cases, they are forced
to accept as permanent what originally was intended as temporary housing
(Peacock et al., 1987). Consequently, there may still be low-income house-
holds in temporary sheltering and temporary housing even after high-income
households all have relocated to permanent housing (Berke et al., 1993;
Rubin et al., 1985).

There has been little systematic research thus far under NEHRP on the
rates of post-disaster reconstruction in the commercial, industrial, infra-
structure, and community service sectors; and the reason for this are unclear.
Research on housing recovery has identified a number of problems and,
although the broad outlines of housing recovery are reasonably well under-
stood, there is little research on the rate at which households (of different
demographic categories) progress through the stages of housing. Such infor-
mation would be very useful in forecasting the demand for temporary shelter
and temporary housing after disasters. Some initial efforts in this regard
have been incorporated into HAZUS (FEMA, 2004; NIBS-FEMA, 1999)
and further efforts have been undertaken by Prater et al. (2004), but more
needs to be done.

Social Impacts

Social impacts—which can be psychological, demographic, economic,
or political—can result directly from physical impact and be seen immedi-
ately or can arise indirectly and develop over shorter to longer periods of
chronological and social time. For many years, research on the social
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impacts of disasters consisted of an accumulation of case studies, but two
research teams conducted comprehensive statistical analyses of extensive
databases to assess the long-term effects of disasters on stricken communities
(Friesma et al., 1979; Wright et al., 1979). These studies both concluded no
long-term social effects of disasters could be detected at the community
level. In discussing their findings, the authors acknowledged that their
results were dominated by the most frequent disasters—tornadoes, floods,
and hurricanes. Moreover, most of the disasters they studied had a rela-
tively small scope of impact and thus caused only minimal disruption to
communities even in the short term. Finally, their findings did not preclude
the possibility of significant long-term impacts upon lower levels of aggre-
gation such as the neighborhood, business, or household, or over periods of
time shorter than the 10-year interval between censuses.

One significant limitation of previous studies before and after the
creation of NEHRP is that they have defined the research question as
whether there are long-term social effects at the community level, but a
more fruitful objective would be to determine the distribution of the chrono-
logical and social time periods during which disruption is experienced at
different scales of analysis (e.g., household or business, neighborhood, com-
munity, region) in disasters of different magnitudes. Such research could
reveal how long it takes for the horizontal and vertical linkages in American
society to produce disaster recovery resources for those in need.

Psychological Impacts

One type of social impact not measured by census data consists of
measurements of psychosocial impacts and, indeed, research reviews con-
ducted over a period of 25 years have concluded that disasters can cause a
wide range of negative psychosocial responses (Perry and Lindell, 1978;
Bolin, 1985; Gerrity and Flynn, 1997; Houts et al., 1988). In most cases,
the effects that are observed are mild and transitory—the result of “normal
people, responding normally, to a very abnormal situation” (Gerrity and
Flynn, 1997:108). Few disaster victims require psychiatric diagnosis and
most benefit more from a “crisis counseling” orientation than from a
“mental health treatment” orientation, especially if their normal social
support networks of friends, relatives, neighbors, and coworkers remain
largely intact. However, there are population segments that require special
attention and active outreach. These include children, frail elderly people
with preexisting mental illness, racial and ethnic minorities, and families of
those who have died in the disaster. Emergency workers also need special
attention because they often work long hours without rest, have witnessed
horrific sights, and are members of organizations in which discussion of
emotional issues may be regarded as a sign of weakness (Rubin, 1991).
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The negative psychosocial impacts described above, which Lazarus and
Folkman (1984) call “emotion-focused coping” responses, generally disrupt
the social functioning of only a very small portion of the victim population.
Instead, the majority of disaster victims engage in adaptive “problem-
focused coping” activities to save their own lives and those of their closest
associates. Further, there is an increased incidence in pro-social behaviors
such as donating material aid and a decreased incidence of antisocial
behaviors such as crime (Mileti et al., 1975; Drabek, 1986; Siegel et al.,
1999). In some cases, people even engage in altruistic behaviors that risk
their own lives to save others (Tierney et al., 2001).

In addition, there are psychological impacts, which are called informa-
tional effects in Chapter 1. These impacts can have long-term adaptive
consequences, such as changes in risk perception (beliefs in the likelihood of
the occurrence of a disaster and its personal consequences for the individual)
and increased hazard intrusiveness (frequency of thought and discussion
about a hazard). In turn, these adaptive informational effects can increase
risk area residents’ adoption of household hazard adjustments that reduce
their vulnerability to future disasters. However, such positive informational
effects of disaster experience do not appear to be large in the aggregate—
resulting in modest effects on household hazard adjustment (see Lindell and
Perry, 2000, for a review of the literature on seismic hazard adjustment,
and Lindell and Prater, 2000, and Lindell and Whitney, 2000, for more
recent empirical research).

The findings from the research on psychological impacts of disasters
indicate that there is no need for communities to revise their recovery plans
to include widespread assessments of direct and indirect psychological
impacts following disasters, nor does there appear to be a major need for
research on interventions for the general population. However, there is a
need for research on appropriate interventions for children, and perhaps
other vulnerable populations, before disasters strike. These could help them
develop emotion-focused coping strategies or, as discussed later in the
section on risk communication, acquire personally relevant information
about hazards and hazard adjustments.

Demographic Impacts

The demographic impact of a disaster can be assessed by adapting the
demographic balancing equation

<P,-P,=B-D +IM-OM>

where P, is the population size after the disaster, P, is the population size
before the disaster, B is the number of births, D is the number of deaths, IM
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is the number of immigrants, and OM is the number of emigrants (Smith et
al., 2001). In practice, population data are available for census divisions
(census blocks, block groups, or tracts) rather than disaster impact areas, so
GISs must be used to estimate the population change. Moreover, popula-
tion data are most readily available from decennial censuses, so the overall
population change and its individual demographic components—births,
deaths, immigration, and emigration—are likely to be estimated from that
source (e.g., Wright et al., 1979). On rare occasions, special surveys have
been conducted in the aftermath of disaster (e.g., Peacock et al., 2000). The
limited research available on demographic impacts (Friesma et al., 1979;
Wright et al., 1979) suggests that disasters have negligible demographic
impacts on American communities but there are documented exceptions
such as Lecomte and Gahagen’s (1998) report of 50,000 out-migrants from
south Dade County in the aftermath of Hurricane Andrew. It is widely
anticipated that the aftermath of Hurricane Katrina in the case of New
Orleans will also be an exception. As noted earlier, the highly aggregated
level of analysis in the Friesma and Wright studies does not preclude the
possibility of significant impacts at lower levels of analysis such as the
census tract, block group, or block levels. The major demographic impacts
of disasters are likely to be the (temporary) immigration of construction
workers after major disasters and the emigration of population segments
that have lost housing. In many cases, this emigration is also temporary, but
there are documented cases in which housing reconstruction has been de-
layed indefinitely—leading to “ghost towns” (Comerio, 1998). Other po-
tential causes of emigration are psychological effects (belief that the likeli-
hood of disaster recurrence is unacceptably high), economic effects (loss of
jobs or community services), or political effects (increased neighborhood or
community conflict)}—all of which could produce significant demographic
impacts at the neighborhood level.

Most of the research under NEHRP that has addressed household
behavior in the aftermath of disaster has examined the recovery of house-
holds that decided to return and rebuild. A few studies have examined
highly aggregated data that could only discern net migration, not in-migration
and out-migration separately. Thus, research is needed to assess the extent
to which households decide to leave after disaster and the ways in which
these migrating households differ from those who remain as well as from
the in-migrants who replace them.

Economic Impacts

Economic impacts can be divided into direct and indirect losses. The
property damage produced by disasters results in direct losses that can be
thought of as losses in asset value (NRC, 1999c), measured by the cost of
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repair or replacement. Disaster losses in the United States are borne initially
by the affected households, businesses, and local government agencies whose
property is damaged or destroyed, but some of these losses are redistributed
during the disaster recovery process through insurance, grants, or subsi-
dized loans. There have been many attempts to estimate the magnitude of
direct losses from individual disasters and the annual average losses from
particular types of hazards (e.g., Mileti, 1999a). Unfortunately, these losses
are difficult to determine precisely because there is no organization that
tracks all of the relevant data and some data are not recorded at all
(Charvériat, 2000; NRC, 1999c¢). For insured property, the insurers record
the amount of the deductible and the reimbursed loss, but uninsured losses
are not recorded so they must be estimated—often with questionable accuracy.

The ultimate economic impacts of direct losses depend upon the dispo-
sition of the damaged assets. Some of these assets are not replaced, so their
loss causes a reduction in consumption (and, thus, a decrease in the quality
of life) or a reduction in investment (and, thus, a decrease in economic
productivity). Other assets are replaced—through either in-kind donations
(e.g., food, clothing) or commercial purchases. In the latter case, the cost of
replacement must come from some source of recovery funding, which
generally can be characterized as either intertemporal transfers (to the
present time from past savings or future loan payments) or interpersonal
transfers (from one group to another at a given time). Disaster relief is an
interpersonal transfer, whereas hazard insurance involves both interpersonal
and intertemporal transfers.

In addition to direct economic losses, there are indirect losses that arise
from the interdependence of community subunits. Research, including that
supported by NEHRP, on the socioeconomic impacts of disasters (Dacy
and Kunreuther, 1969; Durkin, 1984; Kroll et al., 1991; Alesch et al., 1993;
Gordon et al., 1995; Dalhamer and D’Sousa, 1997) suggests that the rela-
tionships among the social units within a community can be described as a
state of dynamic equilibrium involving a steady flow of resources, espe-
cially money (Lindell and Prater, 2003). Specifically, a household’s linkages
with the rest of the community are defined by the money that it must pay
for products, services, and infrastructure support. This money is obtained
from the wages that employers pay for the household’s labor. Similarly, the
linkages that a business has with the community are defined by the money
it provides to its employees, suppliers, and infrastructure in exchange for
inputs such as labor, materials and services, electric power, fuel, water or
wastewater, telecommunications, and transportation. Conversely, it pro-
vides products or services to customers in exchange for the money it uses to
pay its inputs.

Businesses’ operational vulnerability arises from their proximity to the
point of maximum impact and the structural vulnerability of the buildings
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in which they are located (Lindell and Perry, 1998; Tierney, 1997a,b).
Other sources of operational vulnerability arise from dependency upon
inputs as well as those who purchase its outputs—distributors and cus-
tomers. Evidence of businesses’ operational vulnerability to input disrup-
tions can be seen in data provided by Nigg (1995), who reported that
business managers’ median estimate of the amount of time they could con-
tinue to operate without infrastructure was 0 hours for electric power,
4 hours for telephones, 48 hours for water or sewer, and 120 hours for fuel.
If this infrastructure support is unavailable for periods longer than these,
the businesses must suspend operations even if they have suffered no damage
to their structures or contents. These findings at the level of individual firms
are consistent with data from regional economic models showing that
disruption of transportation and utility infrastructure services causes par-
ticularly widespread and substantial economic loss (e.g., Gordon et al.,
1995) and major disasters can also cause long-term loss of sales and com-
petitiveness (Chang, 2000, 2001).

Since certain sectors and business types are more dependent on infra-
structure, they are more vulnerable to economic loss. Small businesses,
those that are in the retail sector (and to a lesser extent the services sector),
and those that rent rather than own their space tend to be most vulnerable
(Kroll et al., 1991; Tierney, 1997a,b; Alesch and Holly, 1998; Webb et al.,
2000; Chang and Falit-Baiamonte, 2002; Meszaros and Fiegener, 2002;
Zhang et al., 2004b). Tourism is also often slow to recover from disaster.
Consistent with earlier conclusions about communities (Wright et al., 1979),
economic sectors in decline before disaster are especially vulnerable to
structural change that accelerates pre-disaster trends.

It also is important to recognize the financial impacts of recovery (in
addition to the financial impacts of emergency response) on local govern-
ment. Costs must be incurred for damage assessment, emergency demoli-
tion, debris removal, infrastructure restoration, and replanning stricken
areas. These additional costs must be incurred at a time when there are
decreased revenues due to loss or deferral of sales taxes, business taxes,
property taxes, personal income taxes, and user fees. The federal govern-
ment will reduce the financial burden if the disaster is severe enough to
warrant a Presidential Disaster Declaration (PDD), but communities that
do not receive a PDD must bear the burden of the recovery themselves.

There have been significant advances under NEHRP in modeling the
regional economic impacts of disasters. Thirty years ago, the literature
consisted of a single conceptual discussion of the applicability of input-
output models to disasters (Cochrane, 1974). Twenty years later, several
studies had suggested or applied several methods of regional economic
modeling to the disaster problem (NEHRP, 1992; Jones and Chang, 1995).
Researchers now recognize that disasters pose fundamental challenges for
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economic modeling including the dynamics of economic systems in dis-
equilibrium, the linkages between physical damage and economic disruption,
the representation of physical infrastructure networks in largely aspatial
models, and the incorporation of resilience and behavioral adjustments into
economic models (Okuyama and Chang, 2004). With recent advances in
modeling, analysts are now able to quantitatively describe the anticipated
economic impacts of future disasters—identifying sectors that would be
hard hit and those that will benefit. They are also able to assess, but to a
much more limited degree, the potential economic benefits of specific pre-
disaster mitigations and post-disaster responses.

Although there is an emerging technology for projecting the economic
impacts of a disaster in the immediate aftermath of physical impact—or
even for a disaster hypothesized in advance—local emergency managers
and community economic development planners need to be able to identify
the specific types of businesses in different sectors of the disaster impact
area (or even in unaffected areas nearby; see Zhang et al., 2004b) that are at
risk of failure. Moreover, it is unclear if business owners can assess their
future vulnerability to indirect impacts of disasters with enough accuracy to
forecast their need for the disaster recovery resources made available by
government agencies.

Political Impacts

As documented through NEHRP supported research, disasters can lead
to community conflict resulting in social activism and political disruption
during recovery periods in the United States (Bolin, 1982, 1993a) and
abroad (Bates and Peacock, 1987). Victims often experience a decrease in
the quality of life associated with their housing, with the following com-
plaints being most frequent. First, availability of housing is a problem
because there are inadequate numbers of housing units and delays in move-
ment from temporary shelter to temporary housing and on to permanent
housing. Second, site characteristics are a problem because temporary shel-
ter and temporary housing are often far from work, school, shopping, and
preferred neighbors. Third, victims usually attempt to re-create pre-impact
housing patterns, but this can be problematic for their neighbors if victims
attempt to site mobile homes on their own lots while awaiting the recon-
struction of permanent housing. Conflicts arise because such housing usu-
ally is considered a blight on the neighborhood and neighbors are afraid
that the “temporary” housing will become permanent. Fourth, building
characteristics are a problem because of lack of affordability, inadequate
size, poor quality, and designs that are incompatible with personal or cul-
tural preferences. Fifth, neighbors also are pitted against each other when
developers attempt to buy up damaged or destroyed properties and build
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multifamily units on lots previously zoned for single family dwellings. Such
rezoning attempts are a major threat to the market value of owner-occupied
homes but tend to have less impact on renters because they have less incen-
tive to remain in the neighborhood. There are exceptions to this generaliza-
tion because some ethnic groups have very close ties to their neighbor-
hoods, even if they rent rather than own.

Sixth, conditions of allocation are a problem because recovery agencies
impose financial conditions, reporting requirements, and onsite inspections.
All of these complaints can cause political impacts by mobilizing victim
groups, especially if victims with grievances have a shared identity (e.g.,
age, ethnicity) or a history of past activism (Tierney et al., 2001). The
situation is especially problematic when the beliefs, values, artifacts, and
behavior shared by members of a subgroup differ from those of other
groups, especially the majority. Seventh, such cultural conflicts are com-
pounded when people differ in their beliefs about the goals of recovery—
their ultimate values regarding the kind of community in which they want
to live. Many members of a community seek to reestablish conditions just
as they were before the disaster, while others envision the disaster as “instant
urban renewal” that provides an opportunity to achieve a radically different
community (Rubin, 1991; Dash et al., 1997). Eighth, there is a contrast
between a personalistic culture in many victim communities, which is based
on bonds of affection, and the universalistic culture of the alien relief
bureaucracy, which values rationality and efficiency over personal loyalty
even when engaged in humanitarian activity (Bolin, 1982; Tierney et al.,
2001). This conflict typically manifests itself in differences in emphasis
regarding a task (material/economic) versus social-emotional (interpersonal
relationships/emotional well-being) orientation toward recovery activities.
In many cases, recovery is facilitated when outside organizations hire local
“boundary spanners” to provide a link between these two disparate cul-
tures (Berke et al., 1993).

Attempts to change prevailing patterns of civil governance can arise
when individuals sharing a grievance about the handling of the recovery
process seek to redress that grievance through collective action. Consistent
with Dynes’s (1970) typology of organizations, existing community groups
with an explicit political agenda may expand their membership to increase
their strength, whereas community groups without an explicit political
agenda may extend their domains to include disaster-related grievances.
Alternatively, new groups can emerge to influence local, state, or federal
government agencies and legislators to take actions that they support and
to terminate actions of which they disapprove. Indeed, such was the case
for Latinos in Watsonville following the Loma Prieta earthquake (Tierney
et al., 2001). Usually, community action groups pressure government to
provide additional resources for recovering from disaster impact, but might
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oppose candidates’ reelections or even seek to recall some politicians from
office (Olson and Drury, 1997; Shefner, 1999; Prater and Lindell, 2000). In
short, disasters do not produce political behavior that is qualitatively differ-
ent from that encountered in normal life. Rather, disaster impacts might
only produce a different set of victims and grievances and, therefore, a shift
in the prevailing political agenda (Morrow and Peacock, 1997) that is
enacted mostly in the recovery period after emergency conditions have
stabilized.

There is a limited amount of research on the political information
effects of disasters, and it is not entirely clear how existing research findings
would apply to future events because there has been a clear pattern over
time of disaster victims® decreasing tolerance for extended disruptions to
their daily lives. Whether or not victims believe natural disasters are “acts
of God,” there seems to be an increasing tendency for them to hold govern-
ment responsible for effective emergency response and rapid disaster recovery.
Such attributions of government responsibility might also extend to terrorist
attacks. Thus, further research is needed to assess the extent to which
victims’ future expectations of government performance are increasing,
which could create a need for higher standards in pre-impact emergency
management actions.

As the above discussion indicates, there is a small, but important, body
of work on the politics of disaster, including research funded through
NEHRP. Consistent with the committee’s conception of disaster, Olson
(2000) observes that disasters are political in nature, and expresses concern
that this political dimension is too often neglected or given insufficient
attention by researchers. He attributes this neglect to the small number of
political scientists currently engaged in research on hazards and disasters
and the view held by some that disasters should elicit a nonpartisan
response. Nevertheless, politics is an essential feature of disasters and should
be taken seriously by scholars.

Hurricane Katrina is providing a new opportunity to advance knowl-
edge on the politics of disaster, including its nonconsensual aspects. For
example, as the Gulf Coast region moves into the recovery period, many
political dimensions that often have been observed following previous events
appear to be emerging, including instances of intraorganizational and inter-
organizational conflict. Olson (2000) notes that such conflicts can often be
expected to occur over the evaluation of the performance of organizations
during the emergency and recovery periods, over who will set the political
agenda for recovery, and over whom to blame for perceived lapses in the
provision of pre-disaster protection and post-disaster assistance. Such con-
flicts have, indeed, emerged at the intergovernmental level as local and state
agencies in the impacted Gulf Coast region and federal agencies have offered
competing strategies for advancing the region’s recovery and protection.
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These conflicts have been related to such matters as debris clearance,
assistance for rebuilding homes and businesses, and the design of flood
protection works, including levees. It is crucial that social science investiga-
tors, especially political scientists, systematically study the political context
of catastrophic disasters such as Hurricane Katrina.

Finally, another line of needed research is the comparison of the politics
of natural and technological disasters and the politics of terrorism. Given
the attention that the threat of terrorism has received since the September 11,
2001 attacks, a number of intriguing questions relating to the comparative
politics of disasters could be investigated. To mention only two of many
interesting questions: Has the threat of terrorism led to more partisan
politics than other types of threats because acts of terrorism involve both
criminal acts and can be seen as more of a national threat than natural or
technological disasters? How does the allocation of government and other
resources for countering terrorism compare with resource allocations for
other types of disasters, and what accounts for any differences observed?

PRE-IMPACT EMERGENCY MANAGEMENT INTERVENTIONS

The left-hand side of Figure 1.2 points to four types of pre-impact
interventions that can, in effect, reduce the impacts of disasters. As noted
above, HVA examines the preexisting conditions within a community to
assess hazard exposure, physical vulnerability, and social vulnerability.
Accordingly, it provides the foundation for hazard mitigation, emergency
preparedness, and disaster recovery preparedness. Hazard mitigation con-
sists of practices that are implemented before impact and provide passive
protection at the time impact occurs. By contrast, emergency preparedness
practices involve the development of plans and procedures, the recruitment
and training of staff, and the acquisition of facilities, equipment, and
materials needed to provide active protection during emergency response.
Disaster recovery preparedness practices involve the development of plans
and procedures, the recruitment and training of staff, and acquisition of
facilities, equipment, and materials needed to provide rapid and equitable
disaster recovery after an incident no longer poses an imminent threat to
health and safety.

Community-Level Hazard/Vulnerability Analysis

According to federal guidance (e.g., FEMA, 1996), community emer-
gency operations plans (EOPs) should be based on an explicit statement of
Situation and Assumptions derived from hazard/vulnerability analyses and
should also have hazard-specific appendixes that address any distinctive
disaster demands imposed by specific hazard agents. There are a number of
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sources for this information including the Federal Emergency Management
Agency’s (FEMA) (1997) Multi-Hazard Identification and Risk Analysis
and HAZUS-MH (National Institute of Building Sciences, 1998; FEMA,
2004). However, there appears to be no research that has examined whether
EOPs do contain appendixes for the appropriate hazards and whether the
distinctive demands of these hazards are correctly identified. With NEHRP
support, Hwang et al. (2001) found that there generally was a poor corre-
spondence between a state’s exposure to a hazard and the information
addressing that hazard on the state emergency management agency’s Web
site. This finding suggests there will be a poor correspondence between
local hazard exposure and the degree to which hazard-specific demands are
addressed in local EOP appendixes, but research will be needed to deter-
mine if this is the case.

Community-Level Hazard Mitigation Practices

There has been important social science research on hazard mitigation
practices, including a significant amount sponsored by NEHRP. Hazard
mitigation practices include hazard source control, community protection
works, land-use practices, and building construction practices (Lindell and
Perry, 2000). Hazard source control involves intervention at the point of
hazard generation. For example, flood source control can be achieved by
using reforestation and wetland preservation. Community protection works,
which limit the impact of a hazard agent on the entire community, include
dams and levees that protect against floodwater and seawalls that protect
against storm surge. Land-use practices reduce hazard vulnerability by
limiting development in areas that are susceptible to hazard impact. Such
restrictions range from excluding especially vulnerable population segments
(e.g., schools, hospitals, nursing homes, jails) to excluding all development.
Finally, hazard mitigation can be achieved through building construction
practices that make individual structures less vulnerable to natural hazards.
These include elevating structures out of floodplains, designing them to
respond more effectively to lateral and upward stresses from wind and
seismic forces, and providing window shutters to protect against wind
pressure and debris impacts.

Sometimes the distinction is made between structural and nonstructural
mitigation, with structural mitigation being defined by the use of engi-
neered works such as dams, levees, and other permanently constructed
barriers to disaster impact. Unfortunately, the term “nonstructural mitiga-
tion” has limited utility because it includes an extremely diverse set of
mitigation measures such as land-use planning and development controls in
urban areas, on the one hand, and securing room contents to walls in
earthquake zones, on the other. The ambiguity of this term is especially
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pronounced in connection with some technological hazards because non-
structural also describes engineering measures such as changing production
processes in hazardous materials facilities (e.g., substituting less toxic or
volatile chemicals, reducing temperatures and pressures).

One important finding under NEHRP about community protection
works such as dams and levees is that they are commonly misperceived as
providing complete protection, so they actually increase development—and
thus vulnerability—in hazard-prone areas (Burby, 1998). However, because
the design basis for these structures will eventually be exceeded (i.e., a flood
will eventually overtop the levee), the long-term effect of this particular
mitigation strategy is to eliminate small frequent losses and increase the
magnitude of rare catastrophic losses. In addition, some protection works
such as stream channeling and levees do not even eliminate the small losses
so much as displace them onto downstream jurisdictions—thus creating a
social dilemma in which a community benefits if it is the only one to adopt
this form of flood protection but all lose if they all build such structures.

Land-use practices and building construction practices are especially
important methods of hazard mitigation because these are the ones most
commonly used by local jurisdictions. It is important to recognize that the
term land-use practices is broader than land-use regulation, and building
construction practices is broader than building codes because regulations
and codes involve setting standards and establishing sanctions (punish-
ments) for failure to comply with those standards. Planning scholars have
identified a number of planning tools that can be used to manage growth
and development of land within a community (Nelson and Duncan, 1995;
Olshansky and Kartez, 1998). These include land acquisition, development
regulations, critical facilities policies, capital investment programs (provid-
ing roads, power lines, and water and sewer lines only in less hazardous
areas), and incentives (providing subsidies for mitigation actions). Other
policies include taxation or fiscal incentives and risk communication
(informing people about the risks and benefits of development in locations
throughout the community as well as the costs and benefits of mitigation
measures).

Berke and Beatley (1992) examined a range of seismic hazard mitigation
measures and ranked them according to effectiveness, political feasibility,
cost (both public and private), administrative cost, and ease of enforce-
ment. The most effective measures are land acquisition, density reduction,
clustering of development, building codes for new construction, and man-
datory retrofit of existing structures, but some of these are more politically
and financially feasible than others. Land acquisition programs are very
effective, but their high cost makes them unattractive to local governments.
Mandatory retrofit programs are expensive for property owners, who often
make it their business to thwart or delay such programs (Olson and Olson,
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1993, 1994). Godschalk et al. (1998) noted some of the negative effects of
such programs, but a definitive assessment is needed.

Social science research has yet to assess the extent to which each of the
above tools is actually used by local planners for hazard mitigation, the
community conditions that are necessary for successful use, and local plan-
ners’ perceptions of the suitability of each tool for hazard mitigation. It is
especially important to assess these factors over a wide range of hazards.

Another key research gap involves the lack of systematic knowledge on
the costs and benefits of different mitigation strategies, such as land-use and
building construction practices. A major study has just been released by the
Multihazard Mitigation Council for FEMA assessing future savings from
hazard mitigation. This is an important start to addressing this research
need. The cost of mitigation efforts is usually straightforward, but the
benefits of mitigation are more difficult to determine. Recent work on
benefits of improvements in the U.S. electricity transmission network indicates
that the benefits accruing because of decreased vulnerability to hazards—
including lower required reserve capacity to deal with service interruptions
and savings to customers from lower rates of service interruptions—may be
much larger than any other source of benefits. Yet the current regulatory
process determining investment in transmission capacity tends to ignore these
benefits and utilities may similarly discount this source of benefits because
it does not result in a revenue stream to them. Similarly, a study that
compared three seismic mitigation options for an urban water system found
that reduced business interruption to water consumers in future earth-
quakes was much greater than any other category of benefits. If included in
the economic analysis, a moderate-cost upgrade option would be optimal;
if excluded, the optimal choice would be “no mitigation” (Chang, 2003).
Other types of costs (e.g., potential increases in risk taking by the public)
and benefits (e.g., reduced psychological stress in future disasters) are also
commonly excluded from economic analysis of mitigation efforts. Further
research is needed to develop methods for more comprehensively assessing
the full costs and benefits of different mitigation actions, to build a knowl-
edge base of the relative cost-effectiveness of different types of pre- and
post-disaster interventions, and to develop approaches for incorporating
such methods and knowledge into a decision-making process that reflects
the needs of all stakeholders.

The Process of Local Hazard Mitigation

Scholars, including many supported by NEHRP, have long noted the
potential for disaster mitigation to be highly politicized, especially when
multiple layers of government and multiple jurisdictions at a given level
(e.g., states, counties, or cities) are involved in implementing a particular
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mitigation policy—for example, in the management of a large watershed
such as the Mississippi River. A significant amount of the NEHRP research
on the process of adopting hazard mitigation measures has focused on the
hierarchical relationships among federal, state, and local government (see
Figure 3.1, adapted from Lindell et al., 1997).

The core of the figure provides solid arrows to indicate the (downward)
direction in which much of the power is exerted in these relationships
among government levels. In addition, as May and Williams (1986) have
documented, local government can thwart the efforts of state government,
and states in turn can do the same to the federal government. It is important
to note that conflicts among governmental levels for influence over the land-
use practices of households and businesses is compounded by the multiple
stakeholders within each community. In addition to the influence govern-
ment has over households and businesses, these stakeholders are also affected
by social influentials (e.g., knowledgeable peers), who are in turn influenced
by social associations (e.g., environmental organizations) and economic
influentials who are in turn influenced by industry associations (e.g.,
bankers, developers).

Finally, local governments and businesses are influenced by hazards
practitioners who, in turn, can be influenced by their professional associa-
tions. All of these stakeholders interact with the government system to
promote their preferred definitions of, and solutions to, problems of environ-
mental hazard management (Stallings, 1995). Thus, this figure indicates that
hazard mitigation is a much more complex process than government man-
dates “trickling down” from the federal government. Rather, environmental
hazard management involves a complex web of interlinked bidirectional
power relationships among stakeholders with widely differing characteristics.

Figure 3.1 is useful as a structural model that describes the relation-
ships among stakeholders, but like all structural models, it cannot describe
the process by which hazard mitigation is enacted. This process can be
described by Anderson’s (1994) policy process model that includes five
stages—agenda setting, policy formulation, policy adoption, policy imple-
mentation, and policy evaluation of outcomes. In stage 1, agenda setting,
different stakeholders (and coalitions of stakeholders) attempt to bring the
matters that concern them most to the attention of public officials. Agendas
are unstable over time and disasters can affect them by serving as focusing
events (Birkland, 1997), concentrating public and official attention for a
certain time, resulting in a window of opportunity (Kingdon, 1984). Because
of the short amount of time available to effect policy change, individual
actors known as policy entrepreneurs must work actively to get or keep
issues on the agenda because the window of opportunity will not stay open
forever. At present, it is unknown how long such a window will stay
open or precisely what factors will make it close under a given set of condi-
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FIGURE 3.1 Power relationships among emergency management stakeholders.

tions, although Kingdon offers a number of possible reasons. These include
the taking of action on a problem or, alternatively, the failure to take any
action. Windows also can close when another event occurs (shifting the
systemic agenda to other matters), when key people leave their positions in
a policy-making body, or when no possible course of action presents itself
for consideration.

Starting with agenda setting and progressing through all stages of the
policy (or planning) process, the media have an important role in the policy
development process, particularly in the matter of issue framing—the words
used to describe an issue. Scholars have noted that political issues are not
necessarily defined immediately as political problems. Rather, they can
exist as conditions for some time before the emergence of feasible coping
strategies moves them into the realm of public discussion as problems that
are amenable to solutions (Rochefort and Cobb, 1994). Thus, the first
stakeholder to frame an issue can seize a significant political advantage,
especially if he or she is successful in linking a proposed policy to widely
shared public values. Emergency managers and land-use planners can place
environmental hazards on the agenda by documenting community hazard
exposure, physical vulnerability, and social vulnerability in a way that
generates the fact basis for policy formulation (Cutter et al., 2001).
Although anecdotal evidence attests to the effectiveness of GIS in accom-
plishing this objective, there is little systematic research available that
documents the degree to which hazard/vulnerability analyses affect political
agendas or the social and psychological mechanisms by which these effects
are achieved.
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During stage 2, policy formulation, hazards policy entrepreneurs
develop proposed courses of action for dealing with community hazard
vulnerability. These include the mitigation alternatives listed earlier—source
control, community protection works, land-use practices, and building con-
struction practices—as well as emergency response preparedness and disaster
recovery preparedness. It is well understood that a proposed mitigation
policy should make a significant contribution to solving the problem of
hazard vulnerability yet must avoid generating significant opposition by
other stakeholders. In fact, this is a major dilemma because hazard mitiga-
tion policies typically benefit a diffuse constituency (taxpayers at large)
over the long term but impose costs on a definite group of stakeholders
(especially developers) in the short term. Unfortunately, it is not known if
attributes other than efficacy and cost are important in the development
and framing of hazard mitigation policies and specifically how policy entre-
preneurs must account for the local political context. Specifically, how
important are environmental protection and economic development in
shaping local hazard mitigation policy?

During stage 3, policy adoption, hazard policy entrepreneurs mobilize
support for a specific proposal so it can be authorized by elected officials. If
the policy entrepreneurs have been successful in setting the agenda, framing
the issues, and formulating the policy to maximize the strength of the
proponents and minimize the strength of the opponents, policy adoption
will be relatively simple. However, the process of policy adoption will be
slow and possibly even unsuccessful if they have performed inadequately at
earlier steps. Unfortunately, existing research provides little specific guid-
ance for emergency managers and land-use planners on how to mobilize
support for mitigation policies.

The fourth stage, policy implementation, is defined by the events and
activities that occur after a policy is adopted and include the administration
of the policy and its actual effects (Mazmanian and Sabatier, 1989). During
policy implementation, bureaucrats use the government’s administrative
machinery to apply the policy. In a federal structure, this means that the
federal government can impose unfunded mandates on state and local
governments, which in turn can either facilitate or thwart the implementa-
tion of federal policy depending on its compatibility with their capacity and
commitment.

During stage 3, policy evaluation of outcomes, agency personnel deter-
mine whether the policy was effective and what adjustments are needed to
achieve desired outcomes. Despite the many reasons for conducting them, it
appears that hazards policy evaluations are infrequent and the reasons for
this neglect are largely anecdotal and speculative. Some contend that prac-
titioners are so convinced of program efficacy that they are unwilling to
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spare any expense for evaluation, but there appears to be no research to
confirm this speculation.

One important aspect of hazard management policy concerns the effect
of state mandates. Previous research has examined the effect of mandate
design on policy implementation (Van Meter and Van Horn, 1975;
Mazmanian and Sabatier, 1989; Goggin et al., 1990). Accordingly, May
(1994) compared data from five states (California, North Carolina, Florida,
Texas, and Washington) to discover the links between the design of hazards
relevant aspects of land-use mandates and the implementation of hazards
mitigation policy. May’s analyses found partial support for Mazmanian
and Sabatier’s model, thus indicating successful implementation of hazard
mitigation policy is facilitated when the state agency charged with imple-
mentation has a high level of commitment to the policy, a high level of
technical expertise, a low level of personnel turnover, and when there are
adequate facilitating features and controls built into the mandate. Nonethe-
less, state mandates and guidance to local government increase the adop-
tion and implementation of effective land-use practices (May and Deyle,
1998), these mandates have a measurable impact on the reduction of disas-
ter losses. Moreover, a cross-sectional analysis of disaster recovery of com-
munities after the Northridge earthquake found that the quality of mitiga-
tion elements in local comprehensive plans has a positive influence on
implementation of mitigation practices and on the reduction of property
loss (Burby et al., 1998).

Another important aspect of hazard management policy concerns the
mobilization of local support because this raises questions about how gov-
ernments can use hazard awareness campaigns to make households and
businesses aware of the risks they face and of suitable hazard adjustments
for reducing their vulnerability. Information campaigns relying on voluntary
compliance tend to be politically acceptable but have not been based on
contemporary scientific theories of social influence and, to date, have had
limited success (Lindell et al., 1997). Alternatively, governments can moti-
vate the adoption of hazard-resistant land-use and construction practices
by providing economic incentives such as low-interest loans or tax credits.
Of course, the money for such incentives must come from somewhere and
cash-strapped local jurisdictions may not be able to provide it. Finally,
governments can require hazard-resistant land-use and construction prac-
tices as a condition for construction permits. The verification of compliance
requires onsite inspections, and the problems with such inspections have
been noted elsewhere (Lindell et al., 1997).

Considerations other than the cost of mitigation should be studied as
well. Agencies such as public works departments might be accustomed to
dealing with hazards but feel threatened when the decision-making process
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is expanded to include meetings with neighborhood groups. As anonymous
bureaucrats, they may not be accustomed to being held personally account-
able for technical decisions and may equate citizen participation with
needlessly looking for trouble. Conversely, some neighborhoods that are
especially vulnerable to hazard impact may have a large proportion of
lower-income or ethnic minority residents who lack knowledge about, or
mistrust, the political system. All of these concerns need to be balanced
because any perceived unfairness in the policy itself or its adoption is likely
to cause problems in the implementation phase. Even after a policy has
been developed, there are many veto points at which interests can block the
implementation of policies they consider undesirable.

There has been a significant amount of research under NEHRP on the
adoption of hazard mitigation measures, but there are also significant limi-
tations to that research. Figure 3.1 explicitly addresses the linkage between
local and state government, but neglects the role of regional authorities,
such as councils of government and metropolitan planning organizations,
in promoting hazard mitigation through shared hazard/vulnerability analyses
and development of coordinated hazard mitigation policies. Such organiza-
tions could provide an important role in establishing the horizontal and
vertical linkages that local jurisdictions need to acquire critical but infre-
quently used skills at a reasonable cost.

The policy process model provides an important complement to lists of
factors affecting the adoption of hazard mitigation tools (e.g., Godschalk et
al., 1998:171-191). Such lists identify broad principles, but more specific
guidance is needed on how to become an effective policy entrepreneur, how
to frame issues, and other specific activities in which local land-use planners
and emergency managers must become involved. Conversely, planning
research has identified critical limitations of stand-alone mitigation plans
prepared by emergency managers who are disconnected from comprehen-
sive land-use planning. Thus, research is needed on planning processes that
involve emergency managers with land-use planners in integrating hazard
mitigation objectives into community comprehensive plans. Moreover, the
policy process model outlines a process that differs in some significant
respects from planners’ recommendations. For example, Burby (1998)
recommended establishing a hazard mitigation committee, conducting an
HVA, analyzing mitigation options, preparing a plan, and implementing
that plan. Research is needed to determine if there are any important ways
in which the hazard planning model differs from the policy process model.

There is also a need to more systematically examine the effects of
nongovernmental (e.g., social and economic) stakeholders in the mitigation
process. For example, an International City/County Management Associa-
tion nationwide survey of local governments reported support for hazard
mitigation was higher among utilities, news media, insurance companies,
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and building owner/property managers than among neighborhood/civic
groups and professional associations and was surprisingly strong among
financial/mortgage companies and realtors (Briechle, 1999). Moreover, pro-
fessional associations have been found to be potentially, but not actually,
useful to line professionals in government (Bingham et al., 1981), so research
is needed to identify methods of enhancing the effectiveness of professional
organizations.

Research also is needed on building construction practices because
25 percent of the destruction in Hurricane Andrew was attributed to poor
design, materials, or construction techniques (Lecomte and Gahagan, 1998).
There are significant obstacles to getting engineering knowledge incorpo-
rated into model building codes, getting the provisions of these codes
adopted at the local level, and getting local codes enforced.

A notable feature of social science research on hazard mitigation is the
lack of integration among planners, sociologists, and political scientists
studying overlapping aspects of the policy adoption process. Much of the
research by political scientists has examined the conflicts among govern-
ment layers, whereas sociologists have focused on conflicts among commu-
nity groups, and planners have tended to address the substantive content of
the mitigation measures. Research that links all of the elements of Fig-
ure 3.1 is needed.

COMMUNITY-LEVEL EMERGENCY RESPONSE
PREPAREDNESS PRACTICES

According to the systems perspective proposed in federal guidance
(FEMA, 1996), the first step in emergency response preparedness is to
identify the demands that different types of disasters will place upon the
community and, thus, the need to perform four basic emergency response
functions—emergency assessment, expedient hazard mitigation, population
protection, and incident management (Lindell and Perry, 1992, 1996).
Emergency assessment consists of those actions that define the potential
scope of the disaster effects (e.g., projecting hurricane wind speed), expedi-
ent hazard mitigation consists of last-minute actions to protect property
(e.g., sandbagging around structures), population protection consists of
actions to protect people from death or injury (e.g., warning and evacuation),
and incident management consists of actions to initiate and coordinate the
emergency response (e.g., communication among responding agencies). The
next step in community emergency preparedness is to determine which
community organizations will be responsible for accomplishing each of the
functions (FEMA, 1996). Households and businesses have substantial
capabilities for self-protection, especially in performing expedient hazard
mitigation and population protection, but government agencies must usu-
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ally address the emergency assessment and incident management functions.
In addition, some households and businesses have such limited response
capabilities (e.g., limited mobility, lack of personal vehicles) that they need
external assistance. Sometimes this assistance is provided by peers (friends,
relatives, neighbors, or coworkers), but government agencies or non-
governmental organizations must also be prepared to meet these needs.
Thus, functional responsibilities must be assigned to each agency, which
then must develop procedures for accomplishing the assigned functions.
Moreover, these agencies must acquire response resources (personnel,
facilities, and equipment) to implement their plans. Finally, they need to
establish, test, and maintain preparedness for emergency response through
continued planning, training, drills, and exercises (Daines, 1991).

Major failures occurred in the provision of evacuation assistance by
both governmental and nongovernmental organizations to citizens with
limited capacity to evacuate on their own prior to Hurricane Katrina’s
destructive blow to New Orleans. These failures occurred despite the fact
that this problem had been anticipated for quite some time. Social scientists
are now investigating these and related preparedness and response prob-
lems exposed by Hurricane Katrina for lessons that might be learned.

Emergency Response Preparedness Functions

Planning Processes. NEHRP-sponsored studies of preparedness planning
processes have addressed a range of topics, including the extent of local
support for disaster preparedness (Rossi et al., 1982) and management
strategies for improving the effectiveness of community preparedness efforts
(Drabek, 1987, 1990). Other work has focused on the structure of community
emergency preparedness networks (Gillespie and Streeter, 1987; Gillespie,
1991; Gillespie and Colignon, 1993; Gillespie et al., 1993) and formalized
organizational networks, such as those developed to prepare for chemical
hazards (Lindell and Meier, 1994; Lindell et al., 1996; Lindell and Brandt,
2000; Whitney and Lindell, 2000). Lindell and Perry (2001) recently sum-
marized this literature as indicating network effectiveness, and especially
the effectiveness of formalized emergency management committees, can be
defined in term of individual (job satisfaction, organizational commitment,
effort/attendance) and organizational (product quality, product timeliness,
product cost) outcomes. In turn, these outcomes are affected by extra-
community resources (e.g., professional associations, government agencies),
the planning process (e.g., planning activities, team climate, situational
analysis, and strategic choices), and the local emergency response organiza-
tion’s staffing and organization (e.g., staffing levels, organizational struc-
ture, technology). More distal influences include the community’s hazard
exposure and vulnerability (e.g., emergency/disaster experience and hazard/
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vulnerability analyses), community support (e.g., from senior elected and
appointed officials, the news media, and the public), and community
resources (e.g., staff, budget)

Training/Equipment Needs Assessment. There is a long history of research
in psychology on training and training needs assessment, but this work has
not been addressed by explicit research on emergency preparedness for
environmental hazards. Training scholars have recommended a systematic
assessment of organizational needs as the basis for training programs and
for the evaluation of training programs in terms of trainees learning, perfor-
mance on the job, and the outcomes of the training (Goldstein and Ford,
2001), but it does not appear that these issues have been examined in
research on emergency management organizations. Moreover, a recent review
of research on training has called attention to the unique challenges of
training for emergency response—including retention of infrequently prac-
ticed skills over long periods of time (Ford and Schmidt, 2000). In addition,
there is a burgeoning research literature on team training that has examined
the effects of taskwork (knowledge and skill related to the work itself) and
teamwork (knowledge and skill related to other team members) in resolving
issues involving the coordination of individual efforts, distribution of work-
load, and selection of task performance strategies (Guzzo and Dickson, 1996;
Salas and Cannon-Bowers, 2001; Campbell and Kuncel, 2002; Kraiger,
2003; Hollenbeck et al., 1998; Arthur et al., in press). This research has
clear relevance for some of the classic issues addressed by disaster sociologists
(Dynes, 1974; Kreps, 1978; Quarantelli, 1978; Stallings, 1978; Wenger,
1978). An integration of these different perspectives is needed.

Drills, Exercises, and Incident Critiques. There is agency guidance on drills,
exercises, and incident critiques (e.g., FEMA, 2003b; National Response
Team, 1990) that appears to be derived from practitioner experience. How-
ever, there appears to be no social science research on emergency response
organizations’ performance of these tasks. This is unfortunate because there
is research on individual and team training that is relevant to this problem.
For example, Hackman and Wageman (20035) proposed a model of team
coaching that contains relevant concepts. An assessment of the applicability
of their model to emergency response organizations is needed.

Emergency Response Functions. As discussed in Chapter 4, there is a long
history of social science research on some aspects of disaster response,
especially population protection and incident management. However, none
of this research has addressed the extent to which practitioners use the
findings from disaster research in developing community emergency
preparedness.
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Emergency Assessment and Expedient Hazard Mitigation. There appears to
be no research that has explicitly addressed emergency response or pre-
paredness for either of these emergency response functions. Nor does there
appear to be any research on the extent to which practitioners use the
findings of social science research in developing community emergency
preparedness. Nonetheless, emergency assessment involves important social
science issues regarding threat detection and classification and population
monitoring and assessment. Expedient hazard mitigation involves impor-
tant issues regarding the evaluation of alternative methods of hazard source
control and impact mitigation.

Population Protection. Many, if not most, major emergencies require local
officials to initiate protective actions for the population at risk. This requires
protective action selection (usually between evacuation and sheltering in-
place), warning, protective action implementation, impact zone access control
and security, reception and care of victims, search and rescue, emergency
medical care and morgues, and hazard exposure control (Lindell and Perry,
1992). The population protection function is distinctive in that it has gener-
ated the greatest amount of social science research on disaster response,
including that supported by NEHRP—undoubtedly due to the fact that this
function involves the risk area population’s degree of compliance with
emergency responders’ protective action recommendations. However, there
is virtually no research on preparedness for population protection.

First, the emergency response organization must be prepared to select
an appropriate protective action recommendation. Sheltering in-place is
preferable to evacuation in cases when exposure to the hazard conditions
while in an evacuating vehicle would be more dangerous than remaining in
a substantial structure (however, for many hazards, remaining in a mobile
home is more dangerous than leaving). Sheltering in-place is the most
common protective action recommendation for some hazards (e.g., tornadoes),
but the criteria for choosing between evacuation and sheltering in-place can
be complex (Lindell and Perry, 1992). Regrettably, there appears to be no
research assessing emergency managers’ planning concepts and decision
criteria for choosing between evacuation and sheltering in-place. Nor is
there adequate research on risk area populations’ likely compliance and
timeliness in implementing protective action recommendations. Much of
NEHRP-sponsored research on warning response has sought to identify the
factors associated with compliance, but little research has sought to develop
guidelines that could inform emergency managers about likely levels of
compliance when a protective action recommendation is issued, early evacu-
ation before one is issued, and spontaneous evacuation in locations near the
risk area for which a protection action recommendation was issued.

Second, emergency managers must be prepared to warn those in the
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risk area about the hazard—which can be easy in some situations (e.g., a
small area can be warned by emergency responders going door-to-door)
and difficult in others (large areas when people are asleep at night). Warn-
ings can use any or all of seven primary warning mechanisms—face-to-face
warnings, mobile loudspeakers, sirens, commercial radio and television,
tone alert radio, newspapers, and telephones (a given warning mechanism
can have multiple warning channels, as when there are multiple radio
stations within a community, Lindell and Perry, 1992). These warning
mechanisms differ with respect to their precision of dissemination, penetra-
tion of normal activities, specificity of the message, susceptibility to message
distortion, rate of dissemination over time, receiver requirements, sender
requirements, and feedback (verification of receipt). In principle, communi-
ties can select the most appropriate warning mechanisms based on the
characteristics of the hazards to which they are exposed (especially speed of
onset and scope of impact) and the characteristics of the jurisdiction (e.g.,
population density, wealth). However, no research to date has examined
the process by which communities develop warning systems (but see
Gruntfest and Huber, 1989).

Emergency response organizations also must be prepared to transmit
warning messages that describe the threat, an appropriate protective action,
and sources of additional information. Here also, there appears to be little
or no research on the extent to which practitioners use the findings of social
science research in developing community emergency preparedness.

There is a small but important research literature on protective action
implementation, some of it resulting from NEHRP sponsorship. The large
scope of evacuations from hurricanes and from accidents at nuclear power
plants (and some chemical plants) has made clear the need for advance
estimates of the time required to implement an evacuation because it can
take many hours to clear a risk area when the population density is high in
relation to the capacity of the evacuation route system. Indeed, hurricane
evacuation time estimates for some major urban areas along the Atlantic
and Gulf coasts exceed 30 hours. There have been some significant advances
in empirical estimation of warning times in four floods and the eruption of
Mt. St. Helens (Lindell and Perry, 1987) and two hazardous materials
accidents (Sorensen and Rogers, 1989). Further, Rogers and Sorensen (1988)
proposed methods of mathematically modeling the warning process in terms
of two components, an official (“broadcast”) component and an informal
(“contagion”) component, and Sorensen (1991) identified some predictors
of household warning reception times in the Nanticoke chemical incident.
Warning time distributions for floods and volcanic eruptions in Japan have
been reported by Asada et al. (2001) and Katada and Kodama (2001),
respectively. Because of the limited availability of data on warning time
distributions, further studies are needed over a variety of rapid-onset inci-
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dents so that generalizable warning time distributions can be obtained. In
particular, these studies should assess the warning time distributions associ-
ated with different warning mechanisms such as electronic news media
(television and radio), sirens or fixed loudspeakers, and route alert vehicles
(Lindell and Perry, 1987, 1992). As is the case for local emergency manage-
ment agency notification, research is needed to estimate warning time dis-
tributions that would be found under a variety of conditions for hurricanes
and tsunamis.

There also is only a limited amount of research on preparation time
distributions. Recently, Lindell et al. (2002) estimated hurricane evacuation
preparation times by summing coastal residents’ expectations about the
time they would need to perform six evacuation preparation tasks: (1) prepare
to leave from work; (2) travel from work to home; (3) gather all persons
who would evacuate with the household; (4) pack items needed while gone;
(5) protect property from storm damage; (6) shut off utilities, secure the
home, and leave. Later, Lu et al. (in press) reported data on preparation
time distributions derived from data collected in Hurricane Lili. Moreover,
Kang et al. (2004) found that the individual reports from the Hurricane Lili
evacuation were significantly correlated with respondents’ expectations of
these time components collected during the earlier coastal survey by Lindell
et al. (2002). The prediction of actual preparation times from expected
preparation times was statistically significant and practically useful, but it
was far from perfect. Moreover, the time components used in this research
were limited to what can be called logistical preparation and did not specifi-
cally address what can be called psychological preparation. NEHRP sup-
ported research on warning response (Drabek, 1986; Lindell and Perry,
2004) clearly indicates that people engage in milling during which time they
seek confirmation that a danger exists, obtain further information about
the threat and alternative protective actions, and relay warnings to peers.
Thus, although research conducted to date has distinguished between logis-
tical preparation and psychological preparation, no estimates are available
concerning the amount of time spent in each of these two types of activities.
Thus, quantitative data are needed over a variety of incidents to assess the
extent to which the preparation time components identified for hurricane
evacuations generalize to other hazards and the extent to which evacuees’
expectations of rapid-onset hazards would reduce each of the preparation
time components. In addition, research is needed to assess the extent to
which these preparation time distributions are predictable from house-
holds’ demographic characteristics.

Third, quantitative models have been proposed for computing evacua-
tion time estimates (ETE) (Tweedie et al., 1986; Urbanik, Moeller, and
Barnes, 1988; Abkowitz and Meyer, 1996; Cova and Church, 1997; Safwat
and Youssef, 1997; Hobeika and Kim, 1998; Barrett et al., 2000; Cova and
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Johnson, 2002; Lindell et al., 2004). At one extreme are macroanalytic
models such as EMBLEM, which has been used to compute the hurricane
ETEs for all 22 Texas coastal counties for the Texas Governor’s Division of
Emergency Management (Lindell et al., 2002). At the other extreme are
microanalytic models such as OREMS (Oak Ridge National Laboratories,
2003), which are designed to generate precise ETEs for small areas threat-
ened by toxic chemical releases but require very detailed data on local
evacuation route systems. Although published response time models vary
significantly in their mathematical sophistication and the apparent preci-
sion of their estimates, there has been little effort to validate either the
models or their input data to determine if analysts’ assumptions about
evacuees’ behavior are accurate. One major uncertainty concerns the rate of
traffic flow when the demand on evacuation routes in a risk area exceeds its
capacity—especially when queues take many hours to clear (see Urbanik,
1994, 2000; Homberger et al., 1996; Transportation Research Board,
1998). It is important to know the duration of the queues but it also is
important to know where they are located because queues inside risk areas
are potentially life threatening whereas those outside them are merely
inconvenient. Research on response time models is needed to assess these
models’ abilities to produce realistic ETEs (see Box 3.1) in a variety of
situations ranging from those in which evacuees must travel such long
distances that they need to use motor vehicles (for most hurricane evacua-
tions) to those in which a significant portion of the population at risk could
walk to a higher elevation or safe haven (for tsunami evacuations in some
Pacific coast communities).

There appears to have been no research on preparedness for protective
action selection, impact zone access control and security, search and rescue,
emergency medical care and morgues, or hazard exposure control. More-
over, there appears to be no research on the ways in which these topics are
addressed by local emergency managers in their EOPs, procedures, and
training. However, there is some anecdotal information about the utiliza-
tion of research on the reception and care of victims; Mileti et al.’s (1992)
review of the research on this topic was used as the basis for planning
hurricane emergency response, primarily because hazards researchers
drafted the planning documents for the emergency management agency.

Incident Management. There has been a significant amount of social sci-
ence research supported under NEHRP on incident management during
disasters, but here also, there is little or no research on preparedness for
incident management or on the wutilization of disaster research findings in
the development of community EOPs, procedures, or training. Research is
needed to examine the degree to which the adoption of the Incident
Command System successfully addresses the patterns of intra- and inter-
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BOX 3.1
Hurricane Evacuation Time Estimates for the Texas Coast

Over the past 25 years, analysts have attempted to estimate hurricane evacu-
ation times for coastal counties but have typically made inaccurate assumptions
about evacuee behavior out of ignorance of the findings from NEHRP-funded
research. Lindell et al. performed a project for the Texas Division of Emergency
Management (DEM) that developed EMBLEM, an algorithm that updated Safwat
and Youssef’s (1997) evacuation time estimate (ETE) model to correct deficiencies
in the traffic flow model noted by Urbanik (1994, 2000). EMBLEM also used data
from NEHRP-funded research to improve the evacuee behavior model. For exam-
ple, Lindell et al. (2002) used data from the eruption of Mt. St. Helens to estimate
the time distribution for warning diffusion in a hurricane with a late-changing track.
They combined the warning distribution with data on coastal residents’ expecta-
tions about their evacuation behavior to produce trip generation time distributions
for residents and transients. A later NEHRP-funded study of the Hurricane Lili
evacuation (Kang et al., 2004; Lu et al., in press) has incorporated these behavioral
data into EMDSS2 (Lindell et al., 2004), which further refines the models of
evacuee behavior and traffic flow. The work for Texas DEM also included empirical
data on shelter utilization reported in a meta-analysis conducted by Mileti et al.
(1992). These data replaced grossly inaccurate estimates that had been used
previously.

organizational coordination identified by disaster researchers (e.g., Dynes,
1977; Drabek et al., 1981; Kreps, 1989a,b, 1991a,b).

COMMUNITY DISASTER RECOVERY PREPAREDNESS PRACTICES

After a disaster, many tasks need to be accomplished very quickly, and
virtually simultaneously, so pre-impact planning for disaster recovery is as
critical as planning for disaster response (Schwab et al., 1998). Emergency
response and disaster recovery frequently overlap because some sectors of
the community are in emergency response mode, while others are moving
into disaster recovery, and some organizations might be carrying on both
types of activity at the same time. Moreover, senior elected and appointed
officials are likely to be inundated with policy decisions to implement the
emergency response at the same time that they have to plan for the disaster
recovery. Consequently, there is increasing recognition that pre-impact
emergency response planning should be linked to pre-impact disaster
recovery planning.

In principle, resources can be allocated more effectively and efficiently—
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increasing the probability of a full and rapid recovery—if recovery planning
is begun before disaster impact. That is, coordinated planning for emergency
response and disaster recovery can avoid delays while decisions are made
about procedures and resource utilization. Coordinated pre-impact planning
can also decrease the probability of conflicts arising due to competition
over scarce resources during the recovery period. The necessary coordination
between pre-impact emergency response planning and pre-impact disaster
recovery planning can be achieved by establishing organizational contacts,
and perhaps overlapping membership, between the entities responsible for
these two activities. However, such coordinated planning involves some
significant challenges because the agencies that are most often involved
with the development of the EOP (e.g., police, fire, emergency medical
services) and those that need to be involved in the development of the
disaster recovery plan (e.g., land-use planning, economic development,
public works) have significantly different organizations and organizational
cultures. Thus, it will take a determined effort in most jurisdictions to
achieve the needed coordination. To date, only a limited amount of research
has examined the effectiveness of pre-impact disaster recovery planning (see
Box 3.2). Both studies employed weak research designs, so further research
is needed to verify its effectiveness and to identify its most important
elements and processes.

BOX 3.2
Pre-Impact Recovery Planning

The City of Los Angeles, under the leadership of the former planning director,
prepared and adopted a “Recovery and Reconstruction” element of the City’s
Emergency Operations Plan. It dealt with recovery management, redevelopment,
intergovernmental relations, and financing. Following the 1994 Northridge earth-
quake, the National Science Foundation funded an evaluation of how the innova-
tive element was used, the effectiveness of its use as a post-disaster decision
support tool, and what lessons were learned that could be applied to similar plan-
ning efforts. Eight years later, the data from that study were used in conjunction
with other archival data on the aftermath of the Northridge earthquake and also with
data from the 1999 Chi-Chi earthquake in Taiwan in a comparative case study that
concluded pre-impact recovery planning accelerated the rate of housing recovery
and also increased the extent to which hazard mitigation was incorporated into the
recovery process. For further details, see Spangle Associates Urban Planning and
Research (1997), and Wu and Lindell (2004).
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ADOPTION OF HAZARD ADJUSTMENTS WITHIN COMMUNITIES

NEHRP-supported research has also produced an extensive body of
research on the adoption of what have been termed hazard adjustments by
households, businesses, and government agencies. The term hazard adjust-
ments is adopted from Burton et al. (1993) to refer to all actions that reduce
hazard vulnerability—hazard mitigation, emergency response preparedness,
and disaster recovery preparedness. The reason for addressing all three
types of hazard adjustments as a single category is that the adoption process
appears to be relatively similar for all of them. Research on the adoption
and implementation of hazard adjustments has consistently found support
for the notion that hazard awareness might well be high among affected
populations and within organizations and government agencies, but action
to reduce hazard vulnerability does not necessarily follow. Regardless of
the social unit involved, studies suggest that the relationship between risk
perception and hazard adjustment is a complex one (see Lindell and Perry,
2004).

Household Hazard Adjustments

There is an extensive set of studies on household seismic adjustment,
with Lindell and Perry (2000) finding 23 studies that attempted to correlate
household adjustment to earthquake hazard with at least one or more
explanatory variables. Data from these studies confirmed theoretical pre-
dictions that households’ adoption of earthquake hazard adjustments is
correlated with their perceptions of the hazard and alternative adjustments
and, to a lesser extent, with demographic characteristics and social influ-
ences. Specifically, hazard adjustment tended to be more highly correlated
with beliefs about the probability of personal consequences (death, injury,
property damage, and disruption to job and daily activities) than with
beliefs about the probability of the event itself. That is, for action to take
place, general knowledge about hazards must translate into beliefs about
personal vulnerability (Turner et al., 1986; Showalter, 1993). Moreover,
hazard intrusiveness—the frequency with which people think and talk about
hazards and hazard adjustments—appears to be as important in predicting
hazard adjustment adoption as people’s perceptions of personal risk (Lindell
and Prater, 2000).

Similarly there is evidence, subsequently confirmed by Lindell and
Whitney (2000) and Lindell and Prater (2002), that adoption intentions
and actual adoption are higher for hazard adjustments that are higher in
hazard-related attributes (efficacy in protecting persons, efficacy in protect-
ing property, and suitability for other purposes) and—to a lesser degree—
lower in resource-related attributes (cost, time and effort, knowledge and
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skill, and required cooperation with others). The studies reviewed by Lindell
and Perry (2000) also indicate that hazard adjustment adoption is corre-
lated with perceived personal responsibility, a finding confirmed by Lindell
and Whitney (2000) and Arlikatti et al. (in press). Preparedness is also
correlated with feelings of self-efficacy with respect to hazard adjustments
(Mulilis and Duval, 1995).

Lindell and Perry (2000) reported that the correlations of hazard adjust-
ment with demographic variables are consistently small, although this
research consistently pointed to the importance of resources of various
kinds in the preparedness process. The concept of resources is used broadly
here to encompass access to money and information, as well as ties to
community institutions. For households, higher levels of hazard adjustment
are generally associated with higher levels of income, education, and home
ownership (Turner et al., 1986; Edwards, 1993; Russell et al., 1995; Lindell
and Prater, 2000). Of course, the effect of home ownership might reflect
higher levels of personal vulnerability (a greater level of personal assets at
risk), as well as greater access to the resources needed to adopt and imple-
ment hazard adjustments.

Lindell and Perry’s review also found that the effect of previous earth-
quake experience was inconsistent across studies, probably because this
variable was measured in so many different ways (see Baker, 1991, for a
similar finding with respect to the correlation of hurricane evacuation with
previous storm experience). Finally, there were significant effects of social
influences on hazard adjustment adoption, through both information receipt
(see the discussion of risk communication below) and observation of others’
behavior (social modeling).

Despite the significant contributions of NEHRP-funded research to the
understanding of the hazard adjustment process, further research is needed.
Most of the research on household hazard adjustment has addressed the
adoption of hazard adjustments by households in California—a high-hazard
zone. Much less is known about household adoption of hazard adjustments
in lower-frequency hazard zones such as the Cascadia, Wasatch, and New
Madrid seismic zones. Moreover, much of the existing research has
neglected the problems of erroneous beliefs (Turner et al., 1986; Whitney et
al., 2004) and pseudo-aititudes (Converse, 1964; Schuman and Kalton,
1985; Lindell and Perry, 1990). The neglect of erroneous beliefs is serious
because these variables are usually not measured by researchers and, to the
degree that they are relevant to people’s adjustment adoption decisions,
depress the prediction of hazard adjustment. Pseudo-attitudes can arise
when researchers attempt to assess respondents’ beliefs using standardized
rating scales, but respondents’ answers can be unstable when attitude objects
are rated on dimensions that have no meaning to the respondents. The
neglect of pseudo-attitudes is significant because this can produce a
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spuriously high level of predictive accuracy in models of hazard adjustment
decisions, but there is some evidence that careful analysis of survey data can
identify pseudo-attitudes (Lindell and Perry, 1990).

Households. Lindell and Perry (2000) identified needs for further research
in six major areas: hazard adjustments, perceived hazard characteristics,
perceived adjustment characteristics, household characteristics, past experi-
ence, and social influences. The first of these is a pressing need to adopt a
consistent typology of pre-impact hazard adjustments, to develop standard-
ized scales for measuring these adjustments, and to assess the psychometric
adequacy of these scales (e.g., Mulilis and Lippa, 1990). Future studies also
should systematically develop and test scales measuring the information-
seeking activities that have been reported to be highly correlated with
adjustment (Mileti and Fitzpatrick, 1993; Mileti and Darlington, 1997).
These information-seeking scales should distinguish between information
about a hazard and information about hazard adjustments. Another impor-
tant task for future research is to assess the perceived interdependencies
among hazard adjustments. If the information and other resources acquired
in the process of adopting one adjustment make it easier to adopt others,
then an adjustment perceived as having more efficacy and lower resource
requirements might serve as a “gateway” to the adoption of adjustments
that are perceived to be lower in efficacy and more resource demanding.
Previous research generally has reported statistically significant rela-
tions between perceived hazard characteristics and hazard adjustment, but
the size of the correlation coefficients is modest. One potential explanation
for the small correlations is that researchers have failed to accurately capture
risk area residents’ cognitive representations of the hazard. Most research
on hazard adjustment has measured perceived characteristics of hazards in
terms of respondents’ judgments of the probability and severity of personal
consequences, but other beliefs also are relevant. Mileti and Fitzpatrick
(1993) assessed respondents’ perceptions of the probability of a major
earthquake, property damage, injury, and death and, moreover, assessed
perceptions of these consequences over two different time periods.
Researchers should also assess the linkages among people’s beliefs about
hazards to identify the preconditions for risk personalization. Palm and
Hodgson’s (1992) work suggests assessing the locational, structural, and
demographic components of perceived vulnerability. With respect to per-
ceived locational vulnerability, studies should examine people’s actual and
perceived proximity to hazard sources (Palm and Hodgson, 1992; Zhang et
al., 2004a; Arlikatti et al., in press). Perceived structural vulnerability should
be assessed by asking respondents to compare the vulnerability of the struc-
tures in which they live and work to the vulnerability of the average home,
whereas perceived demographic vulnerability could be assessed by obtain-
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ing respondents’ comparisons of their household members’ vulnerability to
that of the average household.

Some researchers have measured risk area residents’ hazard concern in
terms of a single global item (e.g., Dooley et al., 1992), whereas others have
measured threat personalization by multi-item scales addressing the per-
ceived likelihood of specific impacts (Mileti and Fitzpatrick, 1993). A global
item would be a more accurate characterization of risk area residents’
beliefs if they have only very diffuse conceptions of the threat, whereas
specific impact dimensions would be appropriate if they have differentiated
beliefs. The problem is that asking about very specific impact dimensions
could create pseudo-attitudes if people have only very diffuse conceptions.
Thus, further research is needed to determine what proportions of risk area
populations have specific beliefs, global beliefs, and no beliefs at all about
the environmental hazards to which they are exposed.

The relationships of hazard adjustments to the hazard and to household
resources imply that attributes of hazard adjustments can be categorized as
hazard-related or resource-related (Lindell and Perry, 2000). Hazard-related
characteristics include efficacy for protecting persons and property and
utility for other purposes. By contrast, resource-related characteristics are
defined by demands on household resources such as money, knowledge,
skill, time, effort, and interpersonal cooperation. Such characteristics are
closely linked to household members’ self-efficacy, which refers to a belief
in the adequacy of one’s knowledge and skills as well as access to any
materials, equipment, and money that also are needed. There has been
limited research to date on perceptions of adjustment-related attributes,
and more is needed to understand the trade-offs people make among these
dimensions in selecting hazard adjustments.

Some studies have suggested that perceived protection responsibility is
an important variable in determining household hazard adjustment, but the
research base is quite limited. Early research on seismic hazard adjustment
indicated that many risk area residents held government responsible for
reducing their seismic vulnerability (Jackson, 1981; Turner et al., 1986;
Mulilis and Duval, 1995), but more recent research has shown a greater
acceptance of personal responsibility (Arlikatti et al., in press). However,
this research has addressed only one hazard, and most of it has been
conducted on the Pacific Coast. Research on a variety of hazards should
examine risk area residents’ perceptions of the protection responsibility of
different levels of government in relation to informal sources such as the
news media, employers, friends, and family to determine if this variable is
important for predicting household adoption of adjustments for other
hazards as well.

Future research should examine the role of community bonded-ness,
whose significant correlations with seismic hazard adjustment was origi-
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nally reported by Turner and his colleagues (1986) and replicated by some
(Dooley et al., 1992) but not other researchers (e.g., Palm et al., 1990).
These inconsistencies cannot be explained by sampling fluctuations because
of the studies’ large sample sizes. It is likely that the magnitude of the
correlations between household characteristics and hazard adjustments
depends on which household characteristics and hazard adjustments are
being correlated. Correlations of demographic variables with adjustment
adoption might be valuable in allowing hazard managers to target popula-
tion segments that are most disposed to adopt seismic adjustments. For
example, the presence of school-aged children in the home might signal a
need to focus on schools as a channel for disseminating hazard information,
while correlations of income with overall adjustment might suggest an
emphasis on the least expensive adjustments, at least until risk area resi-
dents become more committed to the seismic adjustment process.

Future research should also examine the ways in which past hazard
experience affects future expectations of vulnerability and hazard adjust-
ments. One possible explanation for the lack of consistency in previous
findings is that this variable has been measured in many different ways. The
variations in the measurement of earthquake experience, which are similar
to those found in research on hurricane adjustments (Baker, 1991), suggest
that hazard experience has to be conceptualized carefully and measured
consistently. One important contribution of future studies would be to
assess hazard experience in terms of multiple indicators of experience. An
important task for future researchers will be to identify what it is about
direct experience that increases seismic adjustment and develop methods of
providing these critical elements vicariously rather than directly.

Researchers long have recognized that hazard adjustment takes place in
a social context. Accordingly, social influence has been examined in many
studies of hazard adjustment, but most of these have focused on persuasive
influences. Consistent with the classical communication model, these studies
have addressed source, message, channel, receiver, and effect variables.
Future research should complement investigation of influence sources with
an examination of the basis of influence. Raven (1993; French and Raven,
1959) has concluded that sources use six bases of influence—legitimate,
referent, expert, information, reward, and coercive. A slightly different
typology arises from the literature on persuasive communications, which
indicates that sources are perceived in terms of their credibility (e.g., exper-
tise, trustworthiness), attractiveness, and power (Eagly and Chaiken, 1993).
Further examination of the characteristics of information sources and their
bases of influence could substantially advance our understanding of this
aspect of the hazard adjustment process.

Message characteristics—information quality (specificity, consistency,
and source certainty) and information reinforcement (number of warn-
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ings)—have a significant impact on adoption of seismic adjustments. How-
ever, only a few studies have examined this component of the seismic
adjustment process (Mileti and Fitzpatrick, 1993; Mileti and O’Brien,
1992). Future research should examine whether there are other message
characteristics that also affect adjustment. In particular, there is a need to
develop objective measures of these characteristics.

The differential impact of communication channels has been examined,
with Turner et al. (1986) finding that television had a greater impact than
other media. However, other research reported stronger effects for print
media (Mileti and Darlington, 1997; Mileti and Fitzpatrick, 1993). Still
other research found that residents of a rural area vulnerable to volcano
hazard had complex patterns of communications channel use (Perry and
Lindell, 1990) and that channel use varied by community and ethnicity
(Lindell and Perry, 1992). Moreover, risk area residents use channels for
different purposes: radio and television are useful for immediate updates,
meetings are useful for clarifying questions, and newspapers and brochures
are useful for retaining information that might be needed later. The ways in
which residents of risk areas exposed to other hazards use the mass media
need similar scrutiny.

Business Hazard Adjustments

Private sector disaster preparedness had not previously been studied
extensively, but NEHRP-sponsored studies have made considerable progress
in understanding the extent to which businesses prepare for disasters and
the factors that influence this process (Drabek, 1991a, 1995; Dahlhamer
and D’Souza, 1997; Tierney, 1997a,b; Lindell and Perry, 1998; Webb et al.,
2000). Research on business preparedness for earthquakes in Los Angeles
found that while awareness of the threat was high among business owners,
preparedness levels tended to be quite low—even after the 1994 Northridge
earthquake (Dahlhamer and Reshaur, 1996). Disaster experience appears
to have made the threat more salient to these businesses because those that
had sustained damage in the Northridge earthquake, were forced to close,
or experienced lifeline service interruptions, subsequently increased their
levels of preparedness (Dahlhamer and Reshaur, 1996). Companies that
handled hazardous materials also increased their preparedness efforts after
that earthquake (Lindell and Perry, 1998).

As is the case for households, the access of businesses to resources is
generally associated with higher levels of hazard adjustment. Larger busi-
nesses are significantly more likely to engage in preparedness activities than
smaller ones—a pattern that is thought to be related to the fact that larger
firms are more likely to have additional resources to devote to loss reduction
activities and more likely to have specialized positions that are specifically
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devoted to risk and disaster management (Webb et al., 2000; Whitney et
al., 2001; Mileti et al., 2002).

The limited amount of research on business adoption of hazard adjust-
ments has focused on the environmental and organizational conditions
influencing the level of hazard adjustment adoption, but there has been
little research on the process by which managers make decisions about
investments in hazard adjustments other than studies by Alesch et al. (1993)
and Drabek (1991a, 1995). As is the case with households, there is a need
to understand what the alternative hazard adjustments considered by dif-
ferent businesses are and, especially, managers’ perceptions of the hazard-
related and resource-related attributes of the available adjustments. It would
be particularly useful to examine the ways in which manager’s decisions are
being affected by the burgeoning business continuity industry, which has
expanded into corporate emergency planning from the areas of data man-
agement, facility security, and crisis communications. To date, there has
been no research to assess the effectiveness of the interventions offered by
these practitioners (Tierney, in press).

Government Agency Hazard Adjustments

There has been little research on the hazard adjustments by government
agencies that do not have emergency management responsibilities but, none-
theless, will be expected to provide their normal services after a disaster
strikes. Perry and Lindell (1997), who collected data on seismic prepared-
ness by city and county agencies in a southwestern state, found the overall
level of hazard adjustment was low. Hazard adjustment was correlated
with agency size, perceived risk, and information seeking—findings that are
similar to those for businesses—but more research is needed on other
hazards and in other areas to support these initial results.

Research needs at the state level of analysis include studies on the
impact of organizational and institutional arrangements on the quality and
effectiveness of state preparedness, as well as studies on the extent to which
federal preparedness requirements have an impact at the state level (Waugh
and Sylves, 1996). Since the Disaster Mitigation Act of 2000 has expanded
states’ responsibilities in the area of disaster preparedness (including their
role in encouraging local-level preparedness), state-level activities constitute
an important area for future research. In the aftermath of 9/11, state-level
preparedness initiatives also warrant study.

Neighborhood Organization Hazard Adjustments

Local citizen-based initiatives are also becoming more common, and
activities that were originally designed to decrease vulnerability to natural
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disasters are now being employed to prepare the public for human-induced
threats. For example, Community Emergency Response Training (CERT), a
program originally developed in Los Angeles and other California cities to
help prepare neighborhood residents to respond to earthquakes, has been
transferred to many other hazard-prone communities and adopted as a
national model by FEMA (Simpson, 2001). The CERT concept is now
being implemented in preparedness for terrorism-related events.

Hazard Insurance Purchase. The purchase of hazard insurance is a pre-
impact recovery preparedness action that is addressed separately here
because much of the research on this topic has been conducted almost
completely independently of other work on other hazard adjustments
(although see Palm and Hodgson, 1992; Palm 1998). NEHRP-sponsored
research has revealed many difficulties in developing and maintaining an
actuarially sound hazard insurance program. The National Flood Insurance
Program has made significant strides over the past 30 years, but it continues
to require operational subsidies. One of the basic problems is that those
who are most likely to purchase flood insurance are, in fact, those who are
most likely to file claims (Kunreuther, 1998). This problem makes it impos-
sible to sustain a market in private flood insurance. The federal government
has tried to solve this problem by requiring flood insurance for structures
purchased with federally-backed mortgages that are located in the 100-year
floodplain. Unfortunately, policies are frequently allowed to lapse in the
years after the purchase and the program has no effect on those who
purchase their homes without a mortgage. Consequently, some homes are
rebuilt soon after a disaster because their owners have high-quality insur-
ance coverage, whereas other homes take much longer because they are
only partially insured or even lack any insurance because their occupants
cannot afford quality insurance or are denied access to it because of
“redlining” (Peacock and Girard, 1997).

In addition to these institutional problems, there are many cognitive
obstacles to the development of a comprehensive hazard insurance pro-
gram. Building on earlier hazards research (see Burton et al., 1993, for a
summary) and psychological research on judgment and decision making
(see Slovic et al., 1974, for an early statement, and Kahneman et al., 1982),
for more a recent summary), Kunreuther and his colleagues (1998) have
identified numerous logical deficiencies in the ways people process informa-
tion in laboratory studies of risk. However, there remains only limited
research on the extent to which heuristics and biases actually influence how
households and businesses make decisions about hazard management.

There are some fascinating parallels between theories about insurance
purchase and those about the adoption of other hazard adjustments. For
example, what economists call moral hazard is equivalent to what psycholo-
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gists refer to as a decrease in protection motivation, usually due to a felt
lack of personal responsibility for protection. The concept of moral hazard
or felt responsibility for personal protection has important policy implica-
tions because the Interagency Floodplain Management Review Committee
(1994) report concluded that federal disaster relief policy creates this condi-
tion by relieving households of the responsibility for providing their own
disaster recovery resources. This might be a significant reason why only
20 percent of structures affected by the 1993 Mississippi floods were
insured. However, there appear to be no data indicating that households
explicitly consider the availability of disaster relief in making decisions
about whether to purchase hazard insurance and adopt other hazard adjustments.

Moreover, Kunreuther’s (1998) flow chart describing a homeowner’s
decision to purchase hazard insurance is similar in some respects to the
protective action decision model described by Lindell and Perry (1992,
2004), but there are notable differences. Future research should examine
the theoretical comparability and empirical support for these two models—
particularly in regard to the differences among decision makers with differ-
ent levels of sophistication such as households, small businesses, and large
businesses.

Communication About Risk and Hazard Adjustments

Risk communication is an important method by which hazard managers
can increase the adoption and implementation of hazard adjustments by
households, businesses, neighborhood organizations, and government agen-
cies. As used here, the term risk communication refers to intentional efforts
on the part of one or more sources (e.g., scientific agencies, local govern-
ment) to provide information about hazards and hazard adjustments
through a variety of channels to different audience segments (e.g., the
general public, specific at-risk groups). Research on disasters has long
recognized different sources as being peers (friends, relatives, neighbors,
and coworkers), news media, and authorities (Drabek, 1986). More
recently, attention has been given to the ways in which these sources differ
systematically in terms of such characteristics as perceived expertise, trust-
worthiness, and protection responsibility (Lindell and Perry, 1992; Lindell
and Whitney, 2000; Arlikatti et al., in press). There are many different
information channels (e.g., broadcast, print, telephone, face-to-face, Internet),
but there has been no systematic investigation of the ways in which these
differ in characteristics such as precision of message dissemination, penetration
of normal activities, message specificity, susceptibility to message distortion,
rate of dissemination over time, receiver requirements, sender requirements,
and feedback (Lindell and Perry, 1992). Messages also vary in many ways,
including threat specificity, guidance specificity, repetition, consistency,
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certainty, clarity, accuracy, and sufficiency (Mileti and Sorensen, 1987;
Mileti and Peek, 2000; Lindell and Perry, 2004). More is known about the
effects of these message characteristics on warning recipients, but not about
the degree to which hazards professionals address them in their risk com-
munication messages. Receiver characteristics include previous hazard
experience, preexisting beliefs about the hazard and protective actions, and
personality traits. In addition, there are demographic characteristics—such
as gender, age, education, income, ethnicity, marital status, and family
size—but these have only modest (and inconsistent) correlations with hazard
adjustment.

Finally, Lindell and Perry (2004) summarized the available research as
indicating message effects include pre-decisional processes (reception, at-
tention, and comprehension), and the eight decision stages listed in Table
3.2. Each decision stage is defined by the critical question posed by the
situation, the response activity, and the outcome of that activity.

There is substantial variation in the amount of time and effort people
spend in each of these eight stages (indeed, people can bypass some of the
stages altogether) and the order in which the stages are processed. More-

TABLE 3.2 Warning Stages and Actions

Stage

Question

Activity

Outcome

1

Is there a real threat that I
need to pay attention to?

Do I need to take protective
action?

What can be done to achieve
protection?

What is the best method of
protection?

Does protective action need
to be taken now?

What information do I need
to answer my question?

Where and how can I obtain
this information?

Do I need the information
now?

Risk identification

Risk assessment

Protective action search

Protective action
assessment and selection

Protective action
implementation

Information needs
assessment

Communication action
assessment and selection

Communication action
implementation

Threat belief

Protection
motivation

Decision set
(alternative actions)

Adaptive plan

Threat response

Identified

information need

Information search
plan

Decision
information

Source:

Lindell and Perry (2004).
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over, people sometimes cycle through a decision stage repeatedly as new
information is sought and received. Such extended “milling” most com-
monly occurs when there is conflicting or confusing information (e.g., when
there are complex and uncertain scientific data about a hazard and alternative
protective actions).

Two empirical studies on public risk communication campaigns are
illustrative of NEHRP-sponsored research in this area. Mileti and Darlington
(1995) studied responses by the public and by government and private
sector organizations to new scientific information on the magnitude of the
earthquake threat in the San Francisco Bay area—information that was
provided to residents in a color insert they received with their Sunday
newspapers. In a similar effort, Mileti and Fitzpatrick’s The Great Earth-
quake Experiment: Risk Communication and Public Action (1993) analyzed
the impact of government efforts to provide public information and encourage
household seismic preparedness in connection with the Parkfield, California,
earthquake prediction experiment. Here also, the study focused on what
people in communities affected by the prediction knew about the earth-
quake hazard and how they responded. These two studies showed that
residents did become better informed as a consequence of government risk
communication, and some took steps to prepare for a coming earthquake.
One key finding from both studies was that printed materials, such as the
brochures residents received, were more effective in communicating risk
than more ephemeral forms of communication such as television and radio.
Another was that printed material—or any risk communication vehicle—is
not sufficient to raise awareness and motivate action. Rather, risk-related
information must be delivered through multiple channels, in different (but
consistent) form, and must be repeated.

In addition to these quasi-experimental designs, some studies, including
some supported by NEHRP, have also used experimental designs involving
random assignment to conditions. In a well-controlled field experiment,
Mulilis and Lippa (1990) provided respondents with specially prepared
earthquake awareness brochures that systematically varied information
about an earthquake’s probability of occurrence, its severity, the efficacy of
a recommended seismic adjustment, and the receiver’s self-efficacy (i.e.,
capability) to implement the adjustment. Researchers found that brochures
induced immediate changes in the receivers’ perceptions of probability,
severity, outcome efficacy, and self-efficacy, but these impacts were not
sustained over the five to nine weeks between the administration of an
immediate post-test, and a delayed post-test and there were only suggestive
rather than conclusive improvements in the level of seismic adjustment.

More recently, Whitney et al. (2004) investigated the prevalence of
both accurate and erroneous earthquake-related beliefs and the relationship
between respondents’ endorsement of earthquake beliefs and their adop-
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tion of seismic hazard adjustments. In addition, the study examined the
effects of an experimental earthquake education program and the impact of
a psychological trait—need for cognition—on this program. Data revealed
a significant degree of agreement with earthquake myths, a generally low
level of correlation between earthquake beliefs and level of hazard adjust-
ments, and a significant effect of hazard information on the endorsement of
accurate earthquake beliefs and increases in hazard adjustment. Compared
to an earthquake facts format, an earthquake myths versus facts format
was slightly more useful for dispelling erroneous beliefs.

In addition to their erroneous beliefs about hazards, some risk area
residents have erroneous beliefs about such basic information as their loca-
tion in a risk area. For example, Zhang et al. (2004a) found that one-third
of the residents in counties threatened by Hurricane Bret were unable to
correctly identify the risk area in which their home was located, even when
provided with a risk area map along with the questionnaire. Moreover,
Arlikatti et al. (in press) found that this percentage was two-thirds for the
Texas coast as a whole. Such findings have obvious implications for defin-
ing these risk areas (using readily recognizable geographical features and
political boundaries), but also underscore the importance of carefully assess-
ing risk area residents’ beliefs about even the seemingly most obvious aspects
of emergency preparedness.

These and other studies have led to the development of practical guid-
ance on the design of public education campaigns for earthquakes. Nathe
(2000), for example, provided research-based advice for practitioners on
such questions as what people need to know in order to actually change
their behavior with respect to hazards, how to craft risk-related messages
that address these informational needs, how best to convey scientific infor-
mation to the lay public, and how to take advantage of the window of
opportunity provided by a disaster. A recent report developed by social
scientists affiliated with the three earthquake engineering research centers
was designed specifically to provide guidance to earthquake safety advo-
cates—including advice on risk communication and the design of strategies
for educating the public (Alesch et al., 2004). Although derived from re-
search on earthquakes, this guidance also incorporates findings from stud-
ies on many other types of hazards, and the principles outlined there can be
applied to other natural, technological, and human-induced threats.

RECOMMENDATIONS FOR RESEARCH ON
PRE-IMPACT HAZARD MANAGEMENT

This section presents recommendations for future research that are
organized in the order in which the corresponding topics were addressed in
earlier sections of this chapter. The committee is cognizant of research in
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areas other than disaster research that addresses similar issues but has not
been cited in this chapter. However, much of this relevant literature has
been addressed by hazards and disasters researchers in the work that is
cited here. For example, research on protective action decision making for
environmental hazards and disasters has been linked to research on persuasive
communications, social conformity, behavioral decision theory, attitude-
behavior theory, information seeking, health behavior, and innovation pro-
cesses (Lindell and Perry, 2004). Thus, the research recommendations that
follow have been formulated in light of such research even though it is not
explicitly referenced.

Recommendation 3.1: Research should be conducted to assess the

degree to which hazard event characteristics affect physical and

social impacts of disasters and, thus, hazard mitigation and
preparedness for disaster response and recovery.

This very broad recommendation is essentially a call for comprehensive
tests of the model described in Figure 1.2. The practical value of research on
this topic is to resolve the apparent conflict between the results of previous
disaster research, which support an all-hazards approach, and the increased
focus on specific hazards that has emerged in recent approaches to home-
land security. Expedient hazard mitigation is arguably specific to a single
hazard or group of hazards with similar effects, and emergency assessment
arguably also has hazard-specific aspects. However, most aspects of popu-
lation protection and incident management appear to apply to a wide variety
of hazards. Research is needed to determine if this assumption is correct.

Threat classifications will continue to play a significant role in the way
researchers define events to study. However, few of the conclusions derived
from crude threat classifications—the natural, technological, and willful
classifications in particular—are based on empirical findings. It remains to
be determined how human responses to intentional terrorist events differ
from responses to natural or technological events. There has been much
speculation that we cannot use past history to understand and predict how
people will respond to events not previously experienced in this country.
However, the likely responses to events such as suicide bombings, releases
of biological agents, attacks with radiological dispersion devices, or releases
of chemical warfare agents can be studied using careful empirical research
before such disasters occur. Preliminary findings from the large number of
post 9/11 investigations—not to mention studies of the 1993 World Trade
Center and Oklahoma City bombings—suggest that some types of behavior
are similar to those observed in other large-scale disasters. Thus, the absence
of panic and the large amount of altruistic behavior should come as no
surprise. Other types of behavior, such as changes in travel behavior and
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product purchases, have not been studied in connection with disasters but
have been observed in connection with stigmatized products such as cyanide-
contaminated bottles of Tylenol and Alar-tainted apples. It is critical that
comparative research efforts be made to document and understand varia-
tions in