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This concept paper includes various definitions of disaster as cited in the disaster and hazards literature.  Definitions fall into four groups:  common, macro (legal, mapped, databases), micro (objective and subjective measures.)

 In addition, examples of measurement of disaster type (e.g., hurricane, drought, flood), vulnerability (e.g. economic, social, infrastructure) and impact (time, scope, duration, damage) are included.  The paper is not intended to be exhaustive of the literature, but to point the reader toward useful resources for in-depth study. 

Dictionary definitions
Event:  “1.  Anything that happens or comes to pass. 2.  The result or outcome of any action.  3.  A contingent occurrence or state of things.”  4.  One incident in a series, as of games.  5. Philos. Anything that occurs, usually manifesting changes and lasting only a relatively short time; thus opposed to object, which endures.” (Funk & Wagnalls, 1997, p. 440)

Disruption:  “1.  The act of bursting or tearing asunder.  1. The state of being so torn.” (Funk & Wagnalls, 1997, p. 369)  
Crisis:  “1.  A turning point in the progress of an affair or of a series of events; a critical moment.  2) Pathol.  Any sudden or decisive change in the course of a disease, favorable or unfavorable.” (Funk & Wagnalls, 1997, p. 306) 
Calamity:  “1.  A misfortune or disaster.  1.  A state or time of affliction, adversity, or disaster.” (Funk & Wagnalls, 1997, p. 187)
Disaster:  “1.  Crushing misfortune; a calamity; a terrible accident.” (Funk & Wagnalls, 1997, p. 363).  
“an occurrence causing widespread destruction and distress” American Heritage Dictionary of the English Language, 1991, p. 529 (cited by Fischer, 2003).  

“A disaster is the impact of a natural or human-made hazard that negatively affects society or environment. …Disasters occur when hazards strike in vulnerable areas. Hazards that occur in areas with low vulnerability do not result in a disaster; as is the case in uninhabited regions. It is often argued that all disasters are human-made, because human actions before the strike of the hazard can prevent it developing into a disaster. Hazards are routinely divided into natural or human-made, although complex disasters, where there is no single root cause, are more common in developing countries. A specific disaster may spawn a secondary disaster that increases the impact. A classic example is an earthquake that causes a tsunami, resulting in coastal flooding” (Wikipedia).
Disaster/hazards literature definitions
An “event” consists of some qualitative change that occurs at a specific point in time.  One would not normally use the term ‘event’ to describe a gradual change in some qualitative variable.  Instead, the change” must consist of a relatively sharp disjunction between what precedes and what follows” (Allison, 1984, p. 9)  Thus, gradual changes such as declining revenues and profits, the founder’s increasing age and proximity to retirement, and mismanagement over time would not be considered to be business events.  Examples of “events” would typically include non-routine changes such as a sudden death of a key person in the business, loss of business property due to fire/storm/flood etc., or power grid outages that shut down a business for a period of time and disrupt revenue flows.
During the past two decades, some businesses have experienced less gradual events that have impacted their ability to operate, and in some cases, their ability to survive.  These events might well be described as disruptions, crises, calamities, or even as disasters.  They are not part of the normal course of business events in contrast to  retirements and revenue fluctuations, but are generally “imposed” from other sources such as the weather and environment, sudden unexpected loss of a key customer or supplier, accident, human error or malfeasance, or even war.  They are not gradual, but often sudden, abrupt, unpredictable and non-routine.  They can have a very limited impact or be catastrophic in scope.  They may vary in intensity.
Mitroff describes a crisis as an “extreme event that literally threatens its (the organization’s) very existence” (Mitroff, 2005, p. xii). A “crisis” might also be defined as an event that is significant and non-routine in business operations, that is, not a normal part of business operations, but threatening to the operation or continuance of the business.  It is not necessarily a widespread event that affects many businesses, but may have its focus on a single business.  An example is the Tylenol crisis in which one company experienced tampering with its product that forced it to recall the product from store shelves and face a significant potential loss of credibility and image as well as revenue.  Other examples would include fire, theft and other events primarily focused on a single business.  Oftentimes, a typical crisis can be prevented or mitigated through typical business activities such as planning and risk management strategies.  
The term “disaster” also generally refers to significant, non-routine events that threaten the operation and continuance of business.  However, disaster generally refers to an event that affects more businesses than a “crisis”.  Disasters may threaten infrastructure and life in entire communities or geographic regions, but an “event” in a business in one location may also negatively affect businesses in other locations.  Typical examples would be hurricanes (Florida and the southeastern US), wild fires (California and Arizona), floods (Missisippi River floods, Des Moines flood), tornados (Xenia, Ohio), ice storms (New England and Canada), power grid failures (Ohio and New England), computer system failures (the bank’s computer goes down for an extended period, e.g.), terrorism (World Trade Center, Murrah Federal Building in Oklahoma City), and war.  
Kreps & Drabek (1996) frame disasters as non-routine social problems.  Disasters do not just cause change in physical objects and operational strategies, they also affect social relationships and networks. Those who experience disasters are positively or negatively affected by social response to the disasters.  Certainly one of the characteristics of disaster is that they do not affect a single system alone, but generally impact may of its support structures.  A business may be affected, but employee families and community agencies may well suffer in the same disaster. 
A crisis or disaster is not just a non-routine event that occurs and then is over.  In fact, the effects of a disaster may produce significant change and last over an extended period of time. Further, the planning, preparation, decisions and actions needed may vary, not only from one disaster to another, but also from one point in time to another.  Typically, disasters are divided into phases such as preparedness, mitigation, response, and recovery.  
Types of crises, disasters.  Mitroff (2005) offers a classification of crises into seven basic categories.  Economic crises include such events as labor strikes and hostile takeovers.  Informational crises include loss of proprietary or confidential information, tampering with company records or Y2K.  Physical crises include explosions, product failures, breakdowns, and plant disruptions.  Human resource crises might include loss of key persons, vandalism and accidents, workplace violence, lack of succession plans and corruption.  Mitroff describes reputational crises as stemming from rumors, slander or tampering.  Psychopathic acts include product tampering, hostage taking, terrorism and criminal acts.  The seventh category is that of natural disasters and includes earthquakes, fires, floods, hurricanes and other storms and mudslides. Much of what we know about how businesses handle crises comes from the study of responses to natural disasters because natural disasters have been the most studied to date.
Deacon and Firebaugh refer to adjusting as “changing a planned standard, a sequence, or their underlying processes to increase the chances of the desired output.  When there is deviation from planned behavior…plans must be adjusted.”   (Deacon & Firebaugh, 1975, p. 208).   In the broadest sense, disruptions, events, crises, calamities, disasters can be considered “deviations from planned behavior”, however, one might argue that disaster differ from at least some deviations because they are unexpected, unplanned, and may well delay or prevent the desired output.  Some deviations may originate from within the business and within the owner’s control and these would not typically be considered as disasters.  Such owner controlled deviations result from the owner’s change of plans, a retirement that results in a change of management, mismanagement, etc.  In contrast, disruptions/disasters are typically imposed by sources outside the control of the planner.  These inputs may represent sharp disjunctions between the original inputs and those presented by the disruption and may cause significant adjustment in plans needed to reach the desired outputs.

Legal definitions of disaster, the macro view

One approach to measuring and defining disasters would be to use the legal definitions applied by government agencies who provide response to disaster.  In this sense, disasters are measured on a “macro” or “semi-macro” level rather than at the micro level (unit of analysis = a single household or business).  A common means of identifying a disaster for the purpose of studying businesses is to begin at the county or community level where the county or community has been given a disaster declaration for purposes of recovery assistance.  The requirements for such declarations vary since individual states and the federal government can declare a disaster area in the same geographic area. States must request a federal declaration before the federal government will declare a federal disaster area.  The process and requirements are governed by the Robert T. Stafford Disaster Relief and Emergency Assistance Act of 2005 (Bazan, 2005).  http://fpc.state.gov/documents/organization/53688.pdf   The fact that any given business operates in a county declared a disaster area does not assure that the business experienced any disruption from the disaster.  To assess impacts, a second tier measure might be necessary to determine what specific businesses applied for disaster relief.  
The types of disaster assistance available are described in the Stafford document referenced above.  They range from financial support for local governments who respond to the crisis, to immediate security needs, demolition of unsafe structures, and restoration of utilities.  In addition, federal assistance can be provided to individuals and households, unemployment assistance, emergency grants to workers, and food commodities.  Low interest loans (as far as I can tell) are managed through community disaster loan programs that are federally funded.  In addition, there are payments made to farmers for crop disasters that are not managed by the Stafford Act.  These assistance programs are described at http://www.usda.gov/wps/portal/!ut/p/_s.7_0_A/7_0_1OB?navid=DISASTER_ASSISTANCE&parentnav=AGRICULTURE&navtype=RT

Generally speaking, methods of measuring disasters are limited to the binomial level, a disaster happened, or it didn’t.  The area was declared a disaster area, or it wasn’t.  A given farm, household or business applied for assistance or it didn’t.  The assistance was granted, or it wasn’t.  The nature and extent of the disaster has often been somewhat subjective—at least to the extent that specific data leading to a disaster declaration was not publicly released in useable format and has been likely to be linked to the expenses local governments incurred in post-disaster cleanup.

The SHELDUS (Spatial Hazard Events and Losses Database for the United States) (SHELDUS Version 2.0) was compiled by the University of South Carolina.  It portrays county-level hazard data for the United States, over a period of years (Sheldus, 2007).  Included is information for 16 different natural hazard event types.  The event types included are avalanches, coastal events, drought, flooding, fog, hail, heat, hurricanes/tropical storms, landslides, lightning, severe storms/thunderstorms, tornadoes, tsunamis/seiches, wildfires, wind, and winter weather. For each event type, information is reported on property losses, crop losses, injuries, and fatalities in each county, as well as the total cost of damage due to natural hazards. 


The hazards information was derived from several existing national data sources such as the National Climatic Data Center's (NCDC) monthly Storm Data publications and the National Geophysical Data Center's Tsunami Event Database.  Included are those events that generated more than $50,000 in damages, and events that are reported in NCDC's Storm Data with a specific damage amount. The data has been updated since an earlier August, 2004, data set.  A field containing information on property damage per square mile has been added to the total damages file.  (http://www.nationalatlas.gov/metadata/sheld0t.txt, downloaded May 3, 2007). 


The advantage of this type of data is that disaster impacts can be tracked over time at the county level.  In addition, since several types of events are included, the cumulative costs of those events in a county for a given year can be determined.  Since counties and states are used as “units” for disaster declarations and federal disaster payments are made at these levels, for the purposes of estimating aggregated disaster losses, data based on governmental units would be appropriate.  

The disadvantage of this type of data is that the use of governmental boundaries (county and state lines) to determine the geographic area of analysis may tend to dilute the impact and cost of a disaster over a greater geographic area than was actually impacted.  In addition, it is difficult to estimate nature or degree of damage to individual households or businesses without further data collection.

Survey researchers studying disasters have generally asked their respondents for information that is used to determine disaster impact on the respondent.  These researchers determine that a disaster has occurred and then survey within the disaster area for impacts.  Most of the studies cited in this concept paper and the disaster recovery concept paper fit that mold.  The disaster area was defined by disaster declarations, and the survey was done within the disaster area.

Other definitions and measures of disaster—micro level

An alternative approach to study of disaster impacts on small businesses is a large survey of independent businesses done by NFIB, which just happened to be in the field at the time a disaster event occurred and was able to study the disruption soon after the event (Hurricane Ivan) (Dennis, 2004).  The measure of disruption that was used was whether or not the business was closed for a specified period of time.  Respondents were asked whether the business had been closed for more than  (x number of hours). (within a specified time period) due to (specified events).  (Note that not all of the specified events included in the NFIB survey are things that are insurable or supported by federal disaster assistance.)  If the business did not report a closure due to any of these “hazards”, it would not have been considered to have been impacted.  The questions asked were as follows:

(Natural disasters)
Within the last three years, have you had to close your business for 24 hours or longer due to:?


A.
An earthquake, landslide or sinkhole


B.
A flood


C.
A tornado, hurricane or typhoon


D.
A wind or hale <sic> storm


E.
A fire


F.
A blizzard, ice storm, or extreme cold


G.
A drought or extreme heat

H.
Any other type of disaster that forced you to close for at least 24 hours.  (Dennis, pp. 8-9).

(Man-made disasters)
In the last three years, has your business been damaged by man-made disasters such as civil disorders, terrorism, arson and so forth?  (Dennis, p. 12)
In the last three years, has your business been damaged, including lost sales, by economic disruptions such as road construction or repair, urban renewal and so forth?  (Dennis, p. 13)
In the last three years, have you lost electric power to your principal business location for 24 hours or longer?   (Dennis, p. 15)

Within the last three years, have you experienced rolling brown-outs, that is, electric power is shut down in an area for a time, turned on, and shut down somewhere else? (Dennis, p. 16)

Within the last three years, has a computer virus infected your business computer or computer system damaging it or its contents?  (Dennis, p. 16) 
Measuring disaster impacts

Measuring the impact of disaster includes assessment of the disaster itself (scale, scope, time, duration, intensity/damage), as well as assessment of the extent to which vulnerable assets have been affected and the nature of the effects.  

Fischer (2003) provides a scale of ten disaster categories based on scale, scope and duration. This scale ranges from “everyday emergency” (those the local authorities are trained to confront on a regular basis)  to “annihilation” (when a society is so severely and completely disrupted that it cannot continue to exist).   Each category is described as minor or major in scale, scope, and duration.  A possible weakness of this paper is that Fischer seems to complicate the description somewhat by infusing the size of the society (small town, small city, large city).  This may confound the assessment of scope since size of the disaster area is one possible measure of its scope.  

Fischer also posits that it is possible to measure a disaster sociologically and offers a simple conceptual chart to do that.  The chart pairs characteristics of the disaster event and the adjustments which occur in the social structure in response to the event.  Study of the scale or degree of disruption would focus on the degree of adjustment of the social structure.  How widespread the adjustment is would depend upon the scope of the disaster, and the duration of the adjustment would be dependent upon the duration of the disruption. He suggests the following propositions:

“The greater the scale (intensity? degree of damage?) of destruction, or actually disruption, the greater the collective distress is likely to be and the greater the collective response (temporary and permanent social change) (p. 97).

The more widespread the disruption, the more the entire community routine must replace its routine with moral imperative (p. 98).

“The greater the scope and scale of disruption, the more likely the time for recovery will be extended.  Both community and societal social structures are likely to continue in a state of disruption as scope and scale increase” (p. 98). (Thus, can we assume that duration not only refers to duration of the disaster event, but also duration of recovery—which may well be measured in years or decades in some cases?)

Measuring disaster impacts may well be idiosyncratic to individual research studies and to the initial measure of “disaster” that is applied.  It is definitely idiosyncratic to the type of disaster since the nature of the impacts from a wind storm may differ greatly from those of an earthquake or flood.  But while impacts may differ in nature, they can probably all be measured to some extent by degrees ranging from none, slight……up to catastrophic as Fischer suggests.  Think of the example of a roof shingles blown off by a wind storm compared to an entire community leveled by an EF-5 tornado.  So, the greater the scale/intensity/damage of the disaster itself, the greater the impacts. 
Measures of damage can enhance assessment of disruption

Measuring nature and degree of actual disaster damage provides objective information about disasters themselves that can be associated with disruption impacts.  In the past few years, the advent of satellite mapping and GIS software has spawned new tools that offer promise for future research on disasters.  These tools result data that can be used to more specifically characterize the nature and degree of damage caused by the disaster.  To date, this data has been limited to areas impacted by three hurricanes, Katrina, Ivan and Rita.

The disaster is mapped by government agencies using data obtained from satellite images, weather sources, and other sources mapped with geographic information systems.  GIS mapping provides data on specific types of damage (e.g., wind, flood, tornado), and the extent of the damage (mild to catastrophic).  This data is linked to specific geocodes for latitude and longitude, and is not aggregated at artificial boundaries such as the county line.  The Katrina “shapefiles” provided by FEMA can be combined with any data in an EXCEL file format (e.g. GIS location of a business (this can be readily done from an address using ArcView, nature of business, length of time closed, etc.) for statistical analysis and mapping (FEMA, 2005).  Sample graphics, and FEMA data in the form of “shapefiles” is provided free to researchers. Katrina examples can be found at:

http://www.fema.gov/hazard/flood/recoverydata/katrina/katrina_ms_index.shtm

Measuring vulnerability to disasters

A review of the disaster and hazards literature offers a general overview of the notion of vulnerability to disaster.  Generally speaking, vulnerability analysis is risk assessment, and it is a pre-event mitigation strategy that can be applied by governments, businesses, or individual households.  Despite the fact that examining vulnerability is usually a pre-event assessment, it offers significant insight into the post-event impacts that can be anticipated.

Vulnerability assessment has been applied at a variety of levels of analysis such as national, geographic region, specific communities, specific building types.  Vulnerability is also important to consider when assessing impact of disasters, since not all “assets” (people, structures, etc.) are equally vulnerable, and when not equally vulnerable should probably not be assumed to be equally impacted.  (A good reason why measurement at a micro level is important to a full understanding of disaster impacts.)

Vulnerability assessments cover a range of “assets” such as physical vulnerability of ecosystems, infrastructure, buildings and roadways; economic vulnerability of nations, states, counties, communities, businesses and households; social vulnerability of minorities, elderly, children, disabled, transients and women.  Studies and assessments of vulnerability are intended to assess an existing situation and propose actions to reduce vulnerability and risk.  Many propose specific strategies for emergency management, abatement, zoning and community development strategy, and property protection.  
An interesting paper focused on vulnerability arising from the social and economic circumstances of everyday living was written by Betty Morrow, a sociologist working at the National Hurricane Center.  The author makes the case that not everyone is equally vulnerable to a disaster, and that certain categories of people such as the poor, elderly, women-headed households and new residents are at higher risk throughout a disaster response process.  Special planning is necessary to assess this risk at the community level and incorporate risk reduction strategies for these groups into community disaster response planning.  The author advocates the use of GIS mapping to identify these high-risk sectors and create disaster planning vulnerability mapping as a valuable tool for use during disaster response.  The paper explains the technique of vulnerability mapping. (Morrow, 1999.)
Flax, Jackson and Stein (2002) provide a useful review of vulnerability assessment tools and methods.  Their concern is about developing a pre-disaster assessment tool that would aid in predicting vulnerability to post-disaster impacts. Use of the tool could be expected to aid communities in assessing and mapping vulnerability and mitigating it pre-disaster.  Once aware of a vulnerability, a community should be able to adapt its plans and strategies to reduce its vulnerability.  The specific types of vulnerability included are:
* critical facilities vulnerability such as emergency shelters, schools, hospitals, public buildings, nursing homes, transportation, etc.

* societal vulnerability (generally speaking this refers to areas in a community that are uninsured or underinsured and unable to rely on their own resources for hazard mitigation.  (Similar to the Hearn paper mentioned above.)

* economic vulnerability focuses on identification of major economic sectors where hazard impacts would adversely affect the local economy through loss of businesses, jobs, and incomes.  
* environmental vulnerability includes secondary sites and include hazardous materials, toxic release sites, solid waste facilities, ports, marinas, key natural resources (e.g. wetlands, endangered species).  Any natural hazard such as a flood can trigger secondary site damages such as hazardous material releases.  The purpose of environmental vulnerability assessment it to identify such sites and determine the risk they pose to the community.  Businesses can qualify as secondary environmental risks if they are engaging in business that utilizes materials that can be sources of contamination.


A more extensive treatment of vulnerability methodology can be found in a report by King, Moloney & MacGregor (2000).  They examine indicators of the following contributors to community vulnerability:  attitudes, society, built structures, economy, behavior, environment, values, and demography.  While specific to a particular geographic area, the treatment of vulnerability is interesting and useful.  King (2001) has written a separate paper focused on socioeconomic indicators of community vulnerability to natural hazards. 

Wisner (2001) also addresses the issue of vulnerability and the tools to examine it.  He classifies vulnerability as follows:


* structural, engineering vulnerability


* lifeline infrastructural vulnerability


* communications system vulnerability


* macro economic vulnerability


* regional economic vulnerability


* commercial vulnerability (including insurance exposure)


* social vulnerability.

Wisner’s paper focuses primarily on social vulnerability.

Summary.  The purpose of this paper has been to assess disaster definitions and measures.  These fall roughly into four main groups.

* Common definitions cited in dictionaries and encyclopedias.  Common definitions are also used in every day language, but are frequently mis-used (as in “my hair was a disASter this morning).

* Macro definitions of disaster are generally based on legal definitions utilized to declare disaster areas for application of various types of disaster relief.  Legal definitions are reflected in and used for databases such as SHELDUS, by “callout” of agencies such as FEMA and the National Guard.  FEMA maps may be used to identify potential disaster areas, or to describe them, but are made under legal authority and can probably be classified as a form of legal definition of disaster.

* Micro definitions.  Micro definitions of disasters are those that define and measure disasters at the unit level.  For example, some studies have used closure for a period of time as an objective proxy for a business unit that has experienced a disaster of sufficient magnitude to disrupt its normal operations.  Loss of revenue has also been used as a post-hoc objective measure of disaster experience and as a measure of impact.  Subjective measures of disaster at the micro level include the respondent’s perception of the scale and duration of a disaster as it affected them.  
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