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Businesses and Disasters: Empirical Patterns and Unanswered Questions
Gary R. Webb,' Kathleen J. Tierney,? and James M. Dahlhamer®

Abstract: Through five systematic, large-scale mail surveys conducted since 1993, the Disaster
Research Center (DRC) has obtained data on hazard awareness, preparedness, disaster impacts,
and short- and long-term recovery among 5,000 private-sector firms in communities across the
United States (Memphis/Shelby County, Tennessee, Des Moines, Iowa, Los Angeles, California,
Santa Cruz County, California, and South Dade County, Florida). This paper summarizes
findings from those studies in three major areas: factors influencing business disaster
preparedness; disaster-related sources of business disruption and financial loss; and factors that
affect the ability of businesses to recover following major disaster events. Implications of the
research for business contingency planning and business disaster management are discussed.
Introduction

Until recently, the literature on hazards and disasters contained very few references to the
ways in which private-sector organizations prepare for, respond to, and recover from disasters.
Research in the disaster field has focused almost entirely on units of analysis other than

businesses, most notably on families, households, and governmental units, particularly local
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communities. Studies that have attempted to assess the economic consequences of disasters have
tended to concentrate primarily on aggregate-level effects, such as community-wide and regional

economic losses, rather than on firm-level impacts (see, for example, Rossi et al. 1978; Friesema

et al. 1979; Cohen 1993; West and Lenze 1994; Gordon et al. 1995; for a review of the literature
on large-scale economic impacts, see Jones and Chang 1995).

Although there is a long tradition of organizational research in the field of disaster studies,
that research has focused overwhelmingly on public sector organizations, such as local emergency
management agencies, fire and police departments, and other governmental entities. While
interest in private organizations has grown, to date the majority of published material on
businesses, disasters, and hazards consists of single-case studies, prescriptive articles that are
largely lacking in empirical content, and research that concentrates either on rare catastrophic
events (e.g., Perrow’s 1984 classic on “normal accidents) or on atypical types of organizations
(see for example, La Porte and Consolini 1991 and La Porte and Rochlin 1994 on high-reliability
organizations). A small number of studies have attempted to document the hazard- and disaster-
related experiences of particular types of firms, such as those involved in the production and
transportation of hazardous materials (Quarantelli et al. 1979) and in chemical emergency
preparedness (Solyst and St. Amand 1993; Lindell 1994), tourist industry firms (Drabek 1994),
and small businesses (Durkin 1984 Kroll et al. 1991). However, systematic studies of groups of
typical firms of different sizes representing the full range of economic sectors have been virtually
absent from the research literature.

In 1993, the Disaster Research Center initiated a series of surveys exploring the

preparedness activities and disaster-related experiences of large and representative samples of



businesses in communities around the U. S. As shown in Table 1, this group of studies, all of
which involved large-scale mail surveys, focused on businesses in several different regions of the
country, on different types of disaster events, and on different phases in the hazard cycle. The
first of these studies, the Memphis/Shelby County project, provided data on earthquake hazard
awareness and preparedness among businesses in a non-disaster context. The other studies
involved research on businesses in communities that had experienced four of the most severe and
costly disasters in U. S. history: the 1989 Loma Prieta earthquake; Hurricane Andrew in 1992; the
1993 Midwest floods; and the 1994 Northridge earthquake. These projects differ from other work
that has been undertaken on businesses and disasters in that they focus on large, systematically-
selected groups of businesses, employ advanced analytic techniques, and attempt to generate
findings that can be generalized to broader populations of businesses. Three of the studies--
Memphis/Shelby County, Des Moines, and Los Angeles/Santa Monica—used stratified random
sampling techniques to obtain large representative samples of businesses.* The Loma Prieta and
Hurricane Andrew surveys focused on the entire population of currently-existing businesses that
had been operating in the areas selected for study at the time those events occurred. The topics
addressed in the surveys included proprietors’ hazard perceptions, business preparedness, disaster
impacts and losses, and short- and long-term business recovery. In all, data have been obtained

on nearly 5,000 businesses.

***x*Table 1 about here*****

* The samples for all three studies were stratified by business size and by broadly-defined
economic sectors. Additionally, the Northridge earthquake sample was stratified geographically
by earthquake impact severity using the Modified Mercalli Intensity (MMI) measure of
earthquake shaking intensity.



[n this paper, we review and summarize selected findings from this body of research,
tocusing both on explanatory variables that have received considerable empirical support and on
areas in which research is contradictory or ambiguous. Our discussion centers on significant
research findings in three general areas: factors influencing business preparedness and the
adoption of other self-protective measures; disaster-related sources of business disruption and
financial loss; and factors that affect the ability of businesses to recover following major disaster
events. Each section also highlights questions raised by this group of studies. We conclude by
discussing gaps in our current knowledge and posing questions for future research,

Business Disaster Preparedness

Using checklists similar to those employed in studies of household disaster preparedness,
DRC surveys have attempted to assess the nature and extent of preparedness activities undertaken
by private-sector firms, as well as the factors that affect business preparedness. With respect to
the first topic, perhaps the most consistent finding from this group of studies is that the average or
typical business places relatively little emphasis on disaster preparedness and other loss-reduction
measures. To illustrate this point, Table 2 shows the percentages of businesses in Memphis/Shelby
County and in the Northridge earthquake sample that reported engaging in various pre-earthquake
preparedness activities. Only one of the measures listed, obtaining first aid supplies, had been
carried out by more than half of the businesses surveyed, and one measure, helping employees
learn first aid, had been undertaken by about half. Adoption of other preparedness measures
range from very low, for making arrangements for business relocation (9% in Memphis/Shelby
County, 5% for the Northridge sample) and requesting an engineering

assessment of the building (11% and 14%, respectively), to moderate for measures such as



attending meetings and obtaining earthquake-related information (39% in each community).
Overall. mean business preparedness levels were quite low in both communities. Businesses
undertook an average of 4.1 out of 17 measures for which information was requested in
Memphis, and 3.9 out of 16 measures in Los Angeles. Our other studies show a similar pattern.
In Des Moines, for example, nearly half of the businesses surveyed had not undertaken a single
preparedness measure.

***xxTable 2 about here*****

This pattern is in line with what other investigators have found. For example, Thomas
Drabek found preparedness efforts “unsatisfactory” among the 180 tourist firms he studied,
commenting that “less than one-third of the businesses surveyed really measured up” (1994:17),
and Mileti et al. (1993) also reported very low levels of preparedness among the businesses they
surveyed in the San Francisco Bay Area.

Focusing again on Table 2, businesses also appear to show a preference for particular
kinds of preparedness activities over others. Activities that are less complicated and expensive
and measures that provide protection against a range of different types of emergencies are
preferred over technically difficult and more expensive and time-consuming efforts. Thus, both
Memphis and Los Angeles businesses are much more likely to have first aid supplies on hand,
have employees with first aid experience, obtain earthquake-related information, and talk with
their employees about preparedness than they are to prepare business recovery and business
relocation plans, purchase generators for emergency power, engage in extensive employee
training and disaster drills, or employ engineering consultants to conduct structural assessments.

Relatedly, businesses show a preference for undertaking measures geared toward enhancing life



safety in the immediate post-impact period, rather than those aimed at ensuring business
continuity These same general patterns have been observed in DRC’s other surveys.

Moving beyond describing what businesses have done to prepare for disasters, DRC
investigators have also focused on the development and testing of models explaining business
disaster preparedness. These analyses have helped identify which businesses are most likely to
prepare for disasters. Overall, the size of a business appears to be the most important factor
influencing the propensity of businesses to prepare. In every community DRC has studied, larger
organizations have done more to prepare than their smaller counterparts. Both DRC and other
researchers (e.g., Mileti et al. 1993; Dahlhamer and Reshaur 1996; Dahlhamer and D’Souza 1997)
have generally interpreted this relationship as a matter of resource availability. Larger businesses
are more likely to have staff specifically dedicated to preparing for disasters, and compared with
small companies, larger organizations generally have more access to financial resources with
which to undertake preparedness.

While the impact of size on preparedness was consistent across various surveys, other
factors were also found to affect preparedness, albeit less consistently. In the Memphis and Des
Moines surveys, firms that owned their businesses properties, as opposed to leasing them, were
found to be more likely to engage in preparedness activities (Dahlhamer and D’ Souza 1997). This
may be the case because building owners see themselves as having a greater stake in the survival
of their properties. It may also be that ownership of a property makes it more feasible to
undertake a greater number of preparedness measures. For example, we would probably not
expect a business proprietor who leases space in a larger building to pay to have the property

inspected by an engineer or have its foundation strengthened. If leasing rather than owning the



business property does indeed make a difference in the willingness to prepare, the fact that a
substantial majority of business properties around the country are leased rather than owned may
well work to discourage business preparedness.

Our data show that it is also quite likely that different types of businesses differ in the
emphasis they place on preparing for disasters. The Northridge and Memphis studies found that
other things being equal, firms in the finance, insurance, and real estate sector were generally
better prepared than businesses in other sectors of the economy (Dahlhamer and Reshaur 1996;
Dahthamer and D’Souza 1997), a pattern that may be attributable to the higher degree of
regulation and overall scrutiny businesses in this sector receive. In contrast, retail and service-
sector businesses tend to lag somewhat, which is disconcerting, given the relatively large size of
these two sectors.

There is a good deal of evidence in the literature suggesting that disaster experience
contributes to higher levels of preparedness at the household and community levels, and the
studies undertaken by DRC suggest that the same pattern may well hold for businesses. For
example, prior experience exerted a positive influence on pre-event preparedness in Memphis,
Des Moines, and Los Angeles (Dahlhamer and Reshaur 1996; Dahlhamer and D’Souza 1997).
Our surveys also indicate that over the long term, businesses in the areas hard-hit by the Loma
Prieta earthquake and Hurricane Andrew have improved their preparedness over pre-disaster
levels. Measured several years after those events, the mean number of preparedness measures
adopted had risen from 3.5 to 5.6 (out of 17 items on the checklist) in Santa Cruz County and

from 6.1 to 8 (out of 19 items on the checklist) in South Dade County.



While disaster experience clearly can have a positive effect, our research also shows that
experiencing a major disaster does not necessarily lead to dramatic improvements in preparedness,
at least not in the short term. Surveyed 18 months after the Northridge earthquake, for example,
the businesses in our sample did improve their preparedness, but almost imperceptibly, from a pre-
earthquake mean of 3.9 (out of 16 measures included in the checklist) to a post-earthquake mean
of 4.0. Moreover, improvements in preparedness did not occur across the board. Rather,
improvements were most marked among firms that had experienced business interruption as a
result of the earthquake, larger firms, and those that had already been doing more to prepare
before the earthquake occurred. In other words, not everyone learns equally from disaster
experience, and those organizations that already place a priority on preparing and that have the
resources to take action may be the ones that show the most improvement.

Sources of Business Disruption and Loss

Shifting from disaster preparedness to actual disaster impacts, DRC’s business surveys
have also documented various ways in which businesses are vulnerable to disasters. Although the
physical damage disasters produce can have a major negative effect on business operations, our
research clearly reveals that direct damage is only one among several factors that contribute to the
losses businesses experience in the aftermath of disasters. In particular, damage and disruption to
utility and transportation lifelines can contribute significantly to business interruption and
subsequent financial losses. In the 1993 Midwest floods, for example, floodwaters inundated the
Des Moines Water Works, leaving 300,000 residents without potable water. Electrical power
stations were flooded, resulting in power outages that affected 35,000 households and the entire

downtown business district. Our Des Moines study found that while only 15% of the businesses



surveyed experienced flood damage, 80% of all Des Moines businesses were without water as a
result of the flooding, 40% lost sewer and waste water treatment services, one-third were without
electricity, and just over 20% lost phone service. F orty-two percent of businesses were forced to
close for at least some period of time. [lustrating the importance of offsite lifeline impacts, when
asked for reasons why they experienced business interruption, businesses were most likely to cite
disruptions to water, electric power, and sewer and waste water services (Tierney 1997).

The impact of lifeline disruptions on business operations has been documented in other
cases as well. In 1992, for example, when the waters of the Chicago River flooded into an
underground tunnel system directly below the Chicago Loop, all businesses in that commercial
area were unable to operate, not because of flooding but because of the loss of electrical power.
In research on the regional economic impacts of the 1994 Northridge earthquake, Peter Gordon
and his colleagues (Gordon et al. 1995) estimated that just over one-fourth of the business
interruption losses resulting from the earthquake were the result of damage to the region’s
transportation system. Our own analyses of firm-level losses resulting from the Northridge
earthquake suggest that loss of electric power, and in particular the duration of power service
interruption, were significant contributors to the dollar losses businesses experienced (Dahlhamer,
Webb, and Tierney 1999).

This series of surveys also found that businesses often have difficulty coping with a range
of disaster-induced operational problems that are not necessarily the result of direct property
damage at the business site. These problems include disruptions in the flow of supplies and in the
ability to ship goods, reduced employee productivity caused by transportation problems and by

employees’ own disaster-related difficulties at home, and declines in customer traffic and reduced



demand for certain kinds of goods and services in the aftermath of a disaster. Owners may find
themselves forced to pay less attention to their businesses because of damage to their own homes,
or, conversely, to neglect problems at home in order to concentrate on keeping the business up
and running. Damage to nearby businesses and residential areas can result in reduced customer
traffic. Such problems, which can persist for long periods after disasters, affect even those
businesses that escape direct damage. And, as we discuss in the section that follows, these post-
disaster operational problems can be a significant impediment to business recovery.
Post-Disaster Recovery

Explaining business disaster recovery outcomes is difficult for a number of reasons. It is
often hard to track down businesses that go out of existence following disasters, particularly after
time has passed. New businesses are established and others fail on a regular basis, making it hard
to determine how disasters affect these ongoing patterns. The fact that normal rates of founding
and mortality also differ by business type and size introduces additional complications. The notion
of what constitutes a post-disaster business failure can be problematic. For example, after a
disaster the owner of a damaged but potentially viable firm may make a strategic decision to retire
a year or two early rather than go through the effort of restarting the business. Should this be
counted as a business failure caused by the disaster? Looking at businesses at only one point in
time, as we have in our studies, could present a distorted picture, since a business may do well a
short time after a disaster only to flounder later, while businesses experiencing initial difficulties
may subsequently become very profitable. And despite the occurrence of a disaster, larger
economic cycles continue to exert a very strong influence on the well-being of individual firms,

making it difficult to disaggregate macroeconomic and disaster-related effects. With all these
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caveats in mind, we nevertheless believe that our research has ylelded a number of important
tindings concerning business recovery.

First, although it is commonly assumed on the basis of anecdotal evidence that disasters
result in business failures and bankruptcies on a large scale, our research indicates that most
businesses, even those that are especially hard-hit, do indeed recover following disasters. In the
post-event surveys we conducted, business owners were asked for assessments of the financial
condition of their businesses at the time of the survey, compared with financial well-being just
prior to the disaster event, and to indicate whether the business was worse off, better off, or about
the same as it had been. Table 3 summarizes general patterns of reported short- and long-term
recovery outcomes for the Loma Prieta and Northridge earthquakes, Hurricane Andrew, and the
Midwest floods. Based on these findings, it is clear that the vast majority of businesses return to
pre-disaster levels, both in the short-term and in the long-term, and that a substantial number of
firms also report being better off in the wake of disaster. DRC’s study of the Loma Prieta
earthquake, for example, found that eight years after the event, 37% of businesses in the sample
reported being better off than they had been just before that event.

*****Table 3 about here*****

The data reported in Table 3 also indicate that disasters vary in the extent to which they
affect the short- and long-term well-being of businesses. At one extreme, when the survey was
conducted in Des Moines one year after the 1993 floods, nearly 88% of business owners indicated
that their businesses were functioning at or above pre-disaster levels. The majority reported being
about the same as before the floods, 18% were better off, and only 12% said that their businesses

were worse than they had been prior to the disaster. At the other extreme, six years after
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Hurricane Andrew, about two-thirds of the businesses surveyed can be said to have recovered--if
recovery is defined as returning to or exceeding pre-disaster levels--while one-third reported being
worse off than they had been before the hurricane. Businesses in South Dade County fared worse
than their counterparts in Santa Cruz County, the other community in which long-term recovery
outcomes were assessed, where about one business in five reported being worse off than before
the earthquake. Indeed, viewed in another light, these kinds of data on recovery outcomes may
serve as proxy measures of disaster severity.

Additional analyses have sought to identify the factors that account for firm-level recovery
outcomes. The most thorough analyses conducted to date have focused on businesses affected by
the Northridge earthquake (Dahlhamer 1998). In that study, Dahlhamer identified several
variables that distinguished between non-recovered and recovered firms, i.e., businesses that had
either returned to or exceeded their pre-disaster status. As with pre-disaster preparedness, size
proved to be an important predictor of recovery. Other things being equal, larger firms were
more likely to have recovered than smaller ones.

In the preceding section, we pointed to the fact that in addition to direct physical damage
and lifeline service interruption, disasters also produce a variety of operational problems for
businesses, such as disruptions in supply chains and employee-related problems. Dahlhamer’s
analyses found that the more of these kinds of problems businesses reported, the less likely they
were to recover. Additionally, irrespective of their own levels of damage and disruption,
businesses located in areas where the earthquake shaking had been more intense were less likely
to recover. Physical damage and business interruption, in and of themselves, were not related to

recovery. Rather, the impact of these variables on recovery was mediated by other factors, such
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as operational disruption and earthquake shaking intensity. These kinds of findings point to the
importance of viewing disaster impacts and recovery in a broader ecological context. What
happens to an individual business organization depends importantly on how neighborhoods,
critical infrastructural systems, and communities are affected by a disaster.

Analyses of survey data have also focused on explaining differential patterns of gains and
losses. Nearly twenty-five years ago, Harold Cochrane (1975) pointed out that disasters have
distributive effects. Lower-income groups suffer a disproportionate share of disaster losses, while
their better-off counterparts may actually benefit. Earlier, Dacy and Kunreuther (1969) found that
because of their ability to tap into post-disaster relief programs, some homeowners victimized in
the 1964 Alaska earthquake ended up in better financial condition than nonvictims. Looking
specifically at business outcomes, research by Kroll et al. (1991) suggests that particular kinds of
businesses, i.e., construction-related firms, experienced gains as a result of the Loma Prieta
earthquake.

Our research on short-term recovery following the Northridge earthquake found that some
types of businesses experienced financial gains in the aftermath of disasters, while others tended
not to fare as well (Dahlhamer and Tierney 1996; Dahlhamer 1998). Consistent with the research
by Kroll et al, cited above, construction-related businesses experienced major gains, suggesting
that the earthquake gave these firms a needed boost, at least in the short term. Smaller firms were
significantly more likely to report being worse off than larger ones, as were businesses that
reported being in poor financial condition just prior to the earthquake. These last findings suggest
that marginal firms with few resources are particularly ill-equipped to weather a disaster.

Prior disaster experience might be expected to have a positive impact on recovery, since
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presumably businesses that have been through other disasters have learned from those experiences
and are thus better able to cope. In fact, our research suggests this is not the case. In the Loma
Prieta and Andrew studies, experience was unrelated to recovery outcomes, and in the Northridge
study. business owners with prior disaster experience were less likely to report that their
businesses had recovered.’

Some of the most intriguing findings from this group of studies center on the linkage
between pre-disaster preparedness and post-disaster aid and short- and long-term recovery
outcomes. We would intuitively expect that good preparedness planning helps businesses to
recover more rapidly and completely, but DRC’s research suggests that this is not the case.
Extensive analyses of the data from Northridge, Loma Prieta and Hurricane Andrew show no
relationship at all between preparedness measures and recovery outcomes. In other words,
unprepared businesses were as likely to report positive recovery outcomes as their well-prepared
counterparts. In considering why this might be the case, we suggest several possible answers.
First, as noted earlier, the vast majority of businesses are quite ill-prepared, and even the best-
prepared among the businesses we studied had done relatively little to get ready for disasters.
There may be a threshold below which self-protective measures do little actual good, and it may
be the case that most businesses fall well below that threshold. Second, of the items asked about

in our preparedness checklists, the measures that businesses were most likely to undertake were

* Los Angeles businesses with prior disaster experience were most likely to report having
sustained damage in the 1992 riots, which occurred less than two years before the earthquake. It
may be that many of these businesses were still dealing with riot-related problems when the
earthquake struck and thus found it even more difficult to cope. Businesses with previous
disaster experience were also more likely to seek post-disaster aid following the Northridge event,
which, as we will see later, may actually have been detrimental to their overall financial well-

being.
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directed much more toward life-safety and immediate emergency response than toward longer-
term loss containment. Having a first aid kit on hand and providing information about disasters to
employees are certainly very helpful should disaster strike, but such measures will not necessarily
help a business regain its financial footing in the aftermath of a disaster. Third, the preparedness
measures we assessed in our surveys--which are the measures most commonly advocated for
businesses--focus primarily on avoiding or handling problems that may occur at the worksite
when a disaster occurs, rather than on coping with problems originating offsite, such as
transportation system and community-level disruption. Businesses that score high in these
workplace-centered preparedness activities may nevertheless find themselves ill-equipped to deal
with other sources of disaster-related disruption and loss, including the various kinds of
operational problems we described above. Thus, we hypothesize that preparedness has no
influence on recovery because businesses have done so little to prepare, because they are
preparing to respond, rather than to recover, and because recommended preparedness actions do
not address the real recovery-related problems businesses face.

Our findings on the relationship between the use of post-disaster assistance and recovery
outcomes are equally counterintuitive and intriguing. Obviously, aid is supposed to facilitate
recovery, and it seems fair to assume that the use of outside sources of aid helps businesses, just
as post-disaster assistance has been shown to improve recovery outcomes for households (Bolin
1989; 1994). However, in the analyses conducted to date, we have found no evidence that
outside aid helps businesses recover following disasters. In the Santa Cruz and Dade County
studies, for example, businesses that tried to take advantage of various sources of recovery

assistance, ranging from Small Business Administration and bank loans to public disaster
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assistance, showed no improvement over those that had utilized less aid. Indeed, there was no
relationship whatsoever between the number of aid sources businesses relied on during the post-
disaster period and the extent to which they had recovered.

DRC’s post-Northridge study found that use of disaster aid was associated with recovery,
but in the opposite direction. That is, businesses that reported using outside assistance were
actually less likely to have recovered and more likely to report being worse off. This pattern
seems to be attributable to the fact that the businesses that used external aid were also those that
had suffered higher losses and were thus worse off in the first place (for additional discussions,
see Dahlhamer 1998; Dahlhamer and Tierney 1998).

Another reason outside aid does little to help businesses to recover may lie in the kinds of
aid that are available for businesses, as compared with households. While in many cases
households can rely on outright grants from programs such as FEMA’s Individual and F amily
Grant (IFG) Program, direct assistance from agencies like the Red Cross, and insurance, a greater
proportion of business recovery aid comes in the form of loans that businesses must repay. Few
of the businesses we studied had insurance coverage, and many of those with coverage did not file
claims. Many business owners reported using their own personal savings in order to recover. For
many businesses, then, recovery assistance brings additional indebtedness and draws down
savings. Seen in this light, it is not surprising that recovering businesses see little advantage in the
monetary assistance they receive from outside sources.

Finally, there is some evidence to suggest that individual business fates may well be more
dependent on larger economic trends than on disaster-related factors. For example, following the

Northridge earthquake, businesses in industrial sectors that had been experiencing growth just
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prior to the earthquake were more likely to recover than businesses in declining industries
(Dahlhamer 1998). In our Loma Prieta and Hurricane Andrew studies, owners’ assessments of
the health of the overall business climate in their communities were strongly associated with their
assessments of the extent to which their own businesses had recovered. Economic trends likely
have a strong effect on business recovery, independent of how individual firms are affected.
Questions For Future Research

Although yielding large amounts of data, DRC’s business surveys also have a number of
weaknesses and shortcomings. Each of the five surveys was cross-sectional, rather than
longitudinal, making it impossible to track changes that occurred over time. Despite the fact that
virtually identical survey procedures were used in each study, response rates varied from a low of
24% (Northridge) to a high of 50% (Des Moines). Concepts were not always measured
consistently across survey instruments. For example, the number and content of items used to
assess disaster preparedness varied slightly across the different surveys. Assessments of recovery
outcomes were based on self-report measures, rather than on actual business financial data,
largely because the latter were judged too difficult to obtain for reasons of confidentiality. The
surveys were not timed consistently. Both the short-term recovery studies (Des Moines and Los
Angeles) and the surveys assessing longer-term recovery outcomes (Santa Cruz and South Dade
Counties) were carried out at slightly different post-disaster time intervals, making cross-event
comparisons difficult. The long-term studies focused on business “survivors,” i.e., businesses that
could be located years after the earthquake and the hurricane occurred. Businesses that were
no longer in existence were not part of the study, raising the question of whether long-term

impacts were underestimated.
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This series of studies raises at least as many questions as it answers. Only a small number
of findings, such as those concerning the positive impact of organizational size on preparedness
and on recovery outcomes, were replicated across multiple sites, indicating that further research is
needed. As we noted in the section above, findings were often contradictory across study sites.
For example, while it seems relatively clear that the use of outside post-disaster assistance does
little to help businesses recover, the question of whether currently available sources of aid are
actually detrimental to businesses remains open. Although similar explanatory models were used
in the various studies, relationships among model variables that were found to be statistically
significant in some analyses did not achieve significance in others.

Many of the models that were tested in the various analyses associated with the surveys
explained relatively little variance in dependent variables such as preparedness, monetary losses,
and recovery, indicating that these variables are subject to multiple and complex influences that
our models did not capture well. This may be because this series of studies focused primarily on
organizational, agent-specific, and community-level variables. Other types of factors not taken
into account in this research, such as the behavior and decision processes of individual business
owners, also need to be taken into account. As Alesch and Holly (1996) noted in their study of
small businesses in the aftermath of the Northridge earthquake, some owners simply try harder to
keep their businesses operational in the aftermath of disasters, and some owners make sounder
business decisions than others. These kinds of factors, which undoubtedly affect how well
businesses fare when disaster strikes, warrant more extensive study.

New studies are needed that improve upon the approaches described here. There is a need

for more longitudinal research on businesses, as well as for studies that explore how business
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disaster impacts and recovery outcomes vary across different types of disaster agents and different
degrees of disaster severity. Researchers should undertake the difficult task of systematically
following up on businesses that have ceased operations to find out why they closed, while also
examining whether disasters can stimulate the creation of new firms or alter turnover processes in
particular business niches.
Implications for Loss-Reduction Practitioners and Business Owners

Recent years have seen an expansion in interest in advising businesses on how to get ready
for, manage, and recover from disasters. Business contingency planning is a growing field, and
new journals with titles like Disaster Recovery have been established specifically to give advice
and assistance to private sector organizations. The research findings and issues discussed here can
provide a more solid empirical basis for such efforts. For example, the data show that businesses
are more likely to carry out particular types of preparedness measures while overlooking others,
which should provide guidance for practitioners who are trying to encourage more comprehensive
planning. These studies also show that certain types of businesses are less able and willing to
prepare for disasters than others, even though those same businesses may also be among the most
vulnerable. Although educational programs and other strategies are being undertaken to enhance
business preparedness, these programs appear to be reaching mainly the largest businesses in
particular sectors of the economy, suggesting that more emphasis needs to be placed on targeting
smaller firms and less well-prepared sectors.

To improve practice in the area of business disaster management, more information is
needed on what kinds of approaches work best in encouraging businesses to undertake loss

reduction measures and on what forms of assistance actually help businesses recover when they
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do experience disasters. The need for better private-sector crisis and recovery management has
been recognized, but before advocating particular programs and approaches, it

is necessary to document systematically which strategies have proven effective for different types
of businesses, in real disaster situations.

This research also indicates that in thinking about disasters, businesses need to look
beyond their own doors and to appreciate the extent to which their chances of coping with and
recovering from disasters are tied to community-wide loss-reduction activities. Although
awareness is certainly growing, more business owners need to recognize that they have a vested
interest in promoting higher levels of disaster resistance in their communities. For example, this
research shows that businesses are very vulnerable to disaster-related lifeline disruption and other
off-site impacts. Concentrating on reducing losses only at the business level will not address those
sources of vulnerability. Instead, the business community should understand that making lifelines
and other key elements in the civil infrastructure more resistant to disaster-related disruption will
help reduce losses to individual businesses by reducing the likelihood of business interruption.
Similarly, if a community has an effective plan in place for responding to disasters--containing
and assessing damage, cleaning up debris, making emergency lifeline repairs, and undertaking
other critical emergency response tasks--businesses will benefit directly, because they can resume
operations more rapidly in the event of a disaster. If a community engages in pre-event disaster
recovery planning, the businesses in that community will recover more quickly in the event of a
disaster. The more businesses work with governmental preparedness organizations in the
communities in which they operate to reduce potential community-wide disaster impacts and

streamline the recovery process, the more confident they can be that their own disaster-related
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problems will be less severe.

Acknowledgment
The research summarized here was supported by two grants from the National Science
Foundation, SGER grant no. 9425810001 and grant no. CMS-9632779 and by the National
Center for Earthquake Engineering Research (now the Multidisciplinary Center for Earthquake

Engineering Research) grant no. 93-6303. The findings and conclusions are those of the authors.

21



References

Alesch, D.J. and J N. Holly. (1996). "How to Survive the Next Natural Disaster: Lessons for
Small Business from Northridge Victims and Survivors." Paper presented at the Pan
Pacific Hazards 96 meeting, Vancouver, British Columbia, July 29-August 2.

Bolin, R.C. (1989). "Family in Disaster: Theoretical and Empirical Aspects." Preparations for,
Responses to, and Recovery from Major Community Disasters, edited by E.L. Quarantelli
and Carlo Pelanda, Disaster Research Center, University of Delaware, Newark, DE, 194-
208.

Bolin, R.C. (1994). Household and Community Recovery after Earthquakes, Institute of
Behavioral Science, University of Colorado, Boulder, CO.

Cochrane, H.C. (1975). Natural Hazards and Their Distributive Effects, Institute of Behavioral
Science, University of Colorado, Boulder, CO.

Cohen, MLJ. (1993). "Economic Impact of an Environmental Accident: A Time-Series Analysis
of the Exxon Valdez Oil Spill in Southcentral Alaska." Sociological Spectrum, 13, 35-
63.

Dahlhamer, J M. (1998). "Rebounding from Environmental Jolts: Organizational and

Ecological Factors Affecting Business Disaster Recovery." Ph.D. Dissertation No. 31,

Disaster Research Center, University of Delaware, Newark, DE.

Dahlhamer, J. M. and M_J. D'Souza. (1997). "Determinants of Business-Disaster Preparedness in
Two U.S. Metropolitan Areas." International Journal of Mass Emergencies and

Disasters, 15(2), 265-281.

Dahihamer, J.M. and L. M. Reshaur. (1996). "Businesses and the 1994 Northridge Earthquake:

22



An Analysis of Pre- and Post-Disaster Preparedness.” Preliminary Paper No. 240,
Disaster Research Center, University of Delaware, Newark, DE.

Dahlhamer, J M. and K.J. Tierney. (1998). "Rebounding from Disruptive Events: Business
Recovery Following the Northridge Earthquake." Sociological Spectrum, 18, 121-141.

Dahlhamer, J. M. and K.J. Tierney. (1996). "Winners and Losers: Predicting Business Disaster
Recovery Outcomes Following the Northridge Earthquake." Preliminary Paper No. 243,
Disaster Research Center, University of Delaware, Newark, DE.

Dahlhamer, J M., GR. Webb, and K J. Tierney. (1999). "Predicting Business Financial Losses in
the 1989 Loma Prieta and 1994 Northridge Earthquakes: Implications for Loss Estimation
Research.” Preliminary Paper, Disaster Research Center, University of Delaware,
Newark, DE.

Drabek, T.E. (1994). Disaster Evacuation and the Tourist Industry, Institute of Behavioral
Science, University of Colorado, Boulder, CO.

Durkin, M.E. (1984). "The Economic Recovery of Small Businesses after Earthquakes: The
Coalinga Experience." Paper presented at the International Conference on Natural
Hazards Mitigation Research and Practice, New Delhi, India, October 6-8.

Dacy, D.C. and H. Kunreuther. (1969). The Economics of Natural Disasters, The Free Press,
New York, NY.

Friesema, H.P., J. Caparano, G. Goldstein, R. Lineberry, and R. McCleary. (1979). Aftermath:
Communities after Natural Disasters, Sage Publications, Beverly Hills, CA.

Gordon, P. and H.W. Richardson, with B. Davis, C. Steins, and A. Vasishth. (1995). "The

Business Interruption Effects of the Northridge Earthquake." Final Report to the National

23



Science Foundation. Lusk Center Research Institpte, School of Urban and Regional
Planning, University of Southern California, Los Angeles, CA.

Jones, B.G. and S E. Chang. (1995). "Economic Aspects of Urban Vulnerability and Disaster
Mitigation." Urban Disaster Mitigation: The Role of Engineering and Technology,
edited by F.Y. Cheng and M.S. Sheu, Elsevier Science, Oxford, England, 311-320.

Kroll, C.A,, J.D. Landis, Q. Shen, and S. Stryker. (1991). "Economic Impacts of the Loma
Prieta Earthquake: A Focus on Small Business." Working Paper No. 91-187,
Transportation Center and the Center for Real Estate and Economics, University of
California, Berkeley, CA.

La Porte, T. R. And P. M. and Consolini. (1991). “Working in Practice But Not in Theory:
Theoretical Challenges of High-Reliability Organizatons.” Journal of Public
Administration Research and Theory, 1, 19-47.

LaPorte, T. R. and G. Rochlin. (1994). “A Rejoinder to Perrow.” Journal of Contingencies
and Crisis Management, 2, 221-227.

Lindell, M. K. (1994). “Are Local Emergency Planning Committees Effective in Developing
Community Disaster Preparedness?” International Journal of Mass Emergencies and
Disasters, 12, 159-182.

Mileti, D.S., J.D. Darlington, C. Fitzpatrick, and P.W. OBrien. (1993). "Communicating
Earthquake Risk: Societal Response to Revised Probabilities in the Bay Area," Hazards
Assessment Laboratory and Department of Sociology, Colorado State University, Fort

Collins, CO.

Perrow, C. (1984). Normal Accidents: Living with High Risk Technologies, Basic Books, New

24



York, NY.

Quarantelli, EL | C. Lawrence, K.J. Tierney, and T. Johnson. (1979). "Initial Findings from a
Study of Socio-Behavioral Preparations and Planning for Acute Chemcial Hazard
Disasters." Journal of Hazardous Materials, 3, 79-90.
Rossi, P.H, J.D. Wright, S R. Wright, and E. Weber-Burdin. (1978). "Are There Long-Term
Effects of American Natural Disasters?" Mass Emergencies, 3, 117-132.
Solyst, J. and M. St. Amand. (1993). Emergency Planning and Community Right to Know Act:
A Status of State Actions—1992. National Governors’ Association, Washington, D.C.

Tierney, K.J. (1997). “Impacts of Recent Disasters on Businesses: The 1993 Midwest Floods
and the 1994 Northridge Earthquake.” Economic Consequences of Earthquakes:
Preparing for the Unexpected, edited by B. Jones, State University of New York at
Buffalo, Multidisciplinary Center for Earthquake Engineering Research. Report no.
NCEER-SP-0001, Buffalo, New York, 189-222.

West, C.T. and D.G. Lenze. (1994). "Modeling the Regional Impact of Natural Disaster and
Recovery: A General Framework and an Application to Hurricane Andrew."

International Regional Science Review, 17(2), 121-150.

25



Table 1 Disaster Research Center Studies on Businesses, Hazards, and Disasters

Commupity
Memphis/

Shelby County

Des Moines

Los Angeles/
Santa Monica

Santa Cruz
County

South Dade
County

Year of

Survey

1994

1995

1997

1998

Event

Midwest
Floods

Northridge
Earthquake

Loma Prieta
Earthquake

Hurricane
Andrew

Sample
Random
Stratified

Random
Stratified

Random
Stratified

Population

Population

737(40%)

1,079(50)

1,120(24)

933(34)

1,078(27)

N(Response Rate) ~ Time

Pre-event

12 months
post-event

18 months
post-event

8 years
post-event

6 years
post-event

Topics

Hazard Awareness, Lifeline
Criticality, Pre-event Preparedness

Losses, Disruption, Pre- and Post-
event Preparedness, Short-term
Recovery

Losses, Disruption, Pre- and Post-
event Preparedness, Short-term
Recovery

Losses, Disruption, Pre- and Post-
event Preparedness, Long-term
Recovery

Losses, Disruption, Pre- and Post-
event Preparedness, Long-term
Recovery
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Table 2 Pre-Earthquake Preparedness Measures Taken by Businesses in Memphis/Shelby
County, Tennessee and Los Angeles and Santa Monica, California

Los Angeles/
Attended meetings/received information 39% 39%
(N=T729) (N=1,015)
Talked to employees about preparedness 30 35
(N=728) (N=1,009)
Purchased earthquake insurance 41 18
(N=680) (N=952)
Purchased business interruption insurance 29 24
(N=675) (N=936)
Stored fuel or batteries 22 29
(N=725) (N=980)
Learned first aid 51 49
: (N=726) (N=996)
Obtained first aid supplies 60 61
(N=728) (N=1,013)
Developed business emergency plan 22 29
(N=723) (N=1,007)
Developed business disaster recovery plan 13 14
N=721) (N=978)
Conducted earthquake drills 9 17
(N=730) (N=993)
Involved in earthquake preparedness or
response training programs 11 18
(N=725) (N=988)
Arranged to move business to other location 9 5
(N=727) (N=970)
Obtained generator 15 13
(N=726) (N=973)
Braced shelves and equipment 17 26
(N=724) (N=1,003)
Stored water 14 36
(N=725) (N=995)
Had engineer assess building 11 14
(N=720) (N=978)
Stored office supplies 34 --
(N=723)
Mean number of actions taken 4.1 3.9
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Table 3 Patterns of Short- and Long-Term Business Disaster Recovery

Worse Off About the Same Better Off
Event
Midwest Floods 12.2% 70.0% 17.8%
(N=1,017)
Northridge Earthquake 233 522 24.6
(N=1,083)
Loma Prieta Earthquake 21.5 41.5 37.0
(N=898)
Hurricane Andrew 342 344 314
(N=1,055)

* Measured as a comparison between the condition of the business at the time of the survey and
its condition just before the disaster event.
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