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Although there has been a proliferation of "how-to" planning guides in
recent years, there has been very little documentation of the variation in and
determinants of business-disaster preparedness. The few studies that have
been conducted have focused on specific firms or industrial sectors, such as
the chemical or tourist industry, or have been plagued by too few cases. These
problems clearly limit the generalizability of the research findings. This
paper attempts to fill a void in the literature by exploring the determinants
and variations of planning within the private sector utilizing two stratified,
random samples of businesses from Memphis/Shelby County, Tennessee
{N=737), and Des Moines/Polk County, lowa (N=1,079). Findings show that
business size, whether the business property is owned or leased, and prior
disaster experience are all related to business-disaster preparedness in both
study areas. Type of business was related to preparedness among businesses
in Memphis/Shelby County. Policy implications of the findings are discussed.

Introduction

In recent years there has been a proliferation of publications providing
information and advice on how to reduce disaster-related damage to busi-
nesses (Alesch et al. 1993). One primary source of this information is
governmental agencies that produce “how-to” manuals. For example, the
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Federal Emergency Management Agency (FEMA) has published the Dis.
aster Mitigation Guide for Business and Industry (1990). (For more exam-
ples, see FEMA 1993; Southern California Earthquake Preparedness Project
n.d.; American Defense Preparedness Association 1992.)

Private consultants and business executives are another source of infor-
mation. Often these publications are a direct result of some disaster expe-
rience. For example, Bell (1991) produced a business disaster-planning
manual based on her experiences following the 1987 Whittier Narrows
earthquake. Utilizing experiences from a handful of disaster events, Barton
(1993) focuses on the importance of planning and communication for
managing organizational response to disaster.

Finally, a number of journals devoted to issues of disaster preparedness,
response, and recovery within the private sector have emerged in recent
years. Examples include the Disaster Recovery Journal (1988) and Journal
of Contingencies and Crisis Management (1990).

While certainly necessary and important, these publications tell us little
about the extent of actual business-disaster preparedness or its determi-
nants. In his extensive review of the disaster-research literature, Drabek
(1986) found only a handful of studies that even remotely addressed the
issue of business-disaster preparedness. He noted “that the entire matter of
disaster planning within the private sector merits extensive study so as to
permit documentation of the range of variation and its determinants” (p. 30).

The lack of research on business-disaster preparedness should not be
taken as an indication that disasters do not impact community commercial
districts and, thus, private firms need not be concerned with disaster
planning. The literature suggests otherwise. For example, the Xenia, Ohio
tornado of 1974 destroyed 155 commercial and four industrial businesses,
and severely impacted each of 100 other businesses (Francaviglia 1978).

Following the 1989 Loma Prieta earthquake, it was estimated that 60 per
cent of the Santa Cruz downtown businesses were destroyed or sufficiently
damaged as to require at least temporary closure (Disaster Research Center
1993). Tierney (1994a) found that 41 per cent of the Des Moines/Polk
County businesses sampled by the Disaster Research Center (DRC) follow-
ing the 1993 Midwest floods were forced to close for some period of ime
during the flooding. In a DRC study of businesses in Memphis, Nigg and
Tierney (1994) found that the overall disaster preparedness of businesses
was very low, especially with respect to actions that could be taken to lessen
business interruption. As Tierney (1994a) suggests, loss of property and
sales tax revenues, potential loss of large and/or important employers, and
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4 variety of other problems face communities whose business districts have
peen damaged by disasters. _

Drabek has suggested that disaster planning is a resource that business
executives can utilize to help reduce one type of environmental unm;trl‘.a.int}'
and “thereby enhance their capacity to protect the autonomy, secunty, and
prestige of the organization” (1994b, p. 10). Preparedness can be thought
of as any activity that has the potential to save lives, lessen property damage,
and reduce the negative impacts of disaster events, including longum@
interruptions of commercial activities. In essence, preparedness can in-
crease individual, organizational, and community control over the sub-
sequent disaster response. .

This paper attempts to fill a void in the literature by explumflg fhe
determinants and variations of planning within the private sector utilizing
two stratified, random samples of U.S. firms. More specifically, the follow-
ing research questions will be addressed in the paper: (1) To what extent
have businesses prepared for disasters? (2) What types of preparedness
activities are firms likely to engage in? (3) And what factors constrain or
facilitate disaster preparedness among private firms?

Review of Literature

The handful of empirical analyses that have addressed the problem of
business-disaster preparedness have been limited in scope. Generally, the
research has focused on specific industries such as tourist-oriented firms
(Drabek 1991, 1994a, 1994b) or chemical companies (Quarantelli et al.
1979; Gabor 1981). Much of this research has also been plagued by small
sample sizes (Barlow 1993; Mileti et al. 1993). The narrow focus and small
sample sizes of these analyses have limited the generalizability of the
research findings. Nevertheless, they provide a theoretical and empirical
base for the development of amodel to analyze business-disaster preparedness.

Although this research has identified some managerial and community
characteristics related to business-disaster preparedness, by far the strong-
est predictors have been a series of firm characteristics. The most consistent
firm characteristic related to preparedness is firm size, usually measured by
the number of employees. Quarantelli and associates (1979) were among
the first to address disaster preparedness within the commercial sector.
Focusing on a sample of chemical companies in 18 communities across the
U.S., they found that larger chemical companies had engaged in more
Planning than their smaller counterparts. Small chemical companies did not
view themselves as a significant threat or source of potential disaster
regardless of the hazardous nature of the products they handled. Smaller
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firms may also have fewer resources to devote to disaster preparednesg
Drabek also found size to be significantly related to disaster-evac
planning among two samples of tourist-oriented firms (1991, 1994a, 1994b)_
The first sample consisted of 65 firms selected from three communities with
progressive local government disaster programs. The second sample con-
sisted of 120 firms selected from six communities with recent diss
experience. In an initial analysis of the 65 firms, Drabek noted that
more employees a business has, the more extensive its disaster evacuati
planning” (Drabek 1994a, p. 21). In later multivariate analyses, Drz
pooled the two samples providing an overall sample size of 180 firms.
was again found to be an extremely strong predictor of disaster-evacuation
planning (Drabek 1994a, 1994b, 1995).]
Age of business is another firm characteristic thought to be related to
business-disaster preparedness, but research findings are not consistent,
Among the smaller sample of 65 tourist-oriented firms, Drabek (1991)
found the age of business to be related to disaster-evacuation planning with
more extensive planning occurring in firms that had been in business for
six or more years. Interestingly, age of the firm made little difference
beyond this threshold of six years. Quarantelli et al. (1979) found that newer
chemical firms, usually built in modem industrial parks, were more likely
than their older counterparts to engage in preparedness activities.
Drabek (1991, 1994a, 1994b, 1995) also found ownership patterns, i
whether or not the business was an individual firm or part of a larger chain,
to be significantly related to disaster-evacuation planning. Firms that are
part of a larger national chain had engaged in more evacuation-planning
activities than individual firms. This was due, in large part, to corporateé
mandates. Corporate headquarters often pl'ﬂ"ﬂdﬂ local affiliates genemc
guidelines for disaster plans. Again, this is consistent with a finding © -5
Quarantelli et al. (1979) that larger national chemical companies had
engaged in more preparedness than locally based individual firms. National
companies had policy directives from headquarters to institute programs
relevant to chemical disasters. ]
Further, Drabek (1991, 1995) found type of business to be significantly
related to disaster-evacuation planning. Although focusing only on tourist=
oriented firms, he was able to distinguish between lodging, restaurant,
entertainment, and travel establishments. Among the sample of 65 firms,
Drabek found that lodging establishments had engaged in more evacuation-
planning activities than restaurant, entertainment, and travel firms.
In their analysis of 54 firms selected from eight San Francisco Bay area
counties, Mileti and associates (1993) found that firm type was indirectly
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related to preparedness for earthquakes. Health, safety, and welfare organi-
zations that had agency staff with earthquake activities as part of their jobs,
and whose executives had higher levels of earthquake-risk perception were
more likely to prepare for future damaging earthquakes.

In sum, the small amount of research that exists suggests that a series of
firm characteristics, including firm size and type, whether the firm is an
individual firm or part of a franchise or chain, and the age of the firm are

related to business-disaster preparedness.

One firm characteristic that has not been included in earlier analyses but
that may be related to preparedness is whether a business property is owned
or leased. In their analysis of household-earthquake preparedness in South-
ern California, Turner et al. (1986) found that home owners had engaged
in more preparedness activities than renters and other household types. For
example, homeowners were much more likely to possess various emergency
supplies such as flashlights, battery-operated radios, and first-aid kits.

Previous disaster experience has also been found to influence business-
disaster preparedness. Drabek (1994a, 1994b) found that businesses with
previous disaster experience had engaged in more evacuation planning than
businesses with little or no disaster experience. Mileti and associates also
found experience to be significantly related to preparedness. In his descrip-
tive analysis of the preparedness activities of 20 St. Louis area firms, Barlow
(1993) noted that a lack of disaster experience was probably the most
significant factor for explaining the lack of earthquake preparedness among
the firms.

Drawing and expanding on previous research, this paper presents a model
of business-disaster preparedness and applies it to two business samples.
Model variables consist of a number of firm characteristics including
business size, type, age, whether it is an individual firm or franchise, and
whether it is owned or leased.

Previous disaster experience is also included in the model (see Table 1).

Methodology

A two-stage, stratified, sampling method was used to develop business
samples in Memphis/Shelby County, Tennessee, and Des Moines/Polk
County, Iowa. Memphis/Shelby County was selected for study because of
the earthquake hazard associated with the New Madrid Fault Zone. Des
Moines/Polk County was selected because of the damage and disruption
the community sustained in the 1993 Midwest Floods. Along with business
Preparedness, business reliance on and use of various utility services were
major topics addressed in the two surveys. Stratifying variables were
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business type and size. This ensured that an adequate number of large and
small businesses as well as businesses from all industrial sectors were
selected for the survey. (Since most small businesses are in the service
sector and since most businesses are small, a straight, random sample would
overrepresent some types of businesses, making it difficult to draw conclu-
sions about others such as large manufacturing firms.)

Table 1. Variable Definitions

Variables Coding Scheme
Independent Yariables:
Age of Business Continuous
Number of full-time employees Contimuous
Own or lease O=Lease
1=0Own
Firm or franchise O=Franchise/chain
1=Individual firm
Disaster experience 0=No
1=Yes
Wholesale/retail (0=0ther
1=Wholesale/retail
Services (=0ther
1=Services
Manufacturing/construction 0=0ther
1=Manufacmring/construction
Finance/insurance/real estate 0=0ther
1=Finance/insurance/real estate
Dependent Variahle:
Preparedness Index of 17 items in Memphis and 13

items in Des Moines

In the first stage of the sampling design, the 27,197 businesses in Shelby
County and the 14,193 businesses in Polk County were aggregated by
Standard Industrial Codes (SIC) into five business sectors: wholesale anc
retail sales; manufacturing, construction, and contracting; business and
professional services; finance, insurance, and real estate; and other bi
nesses (agriculture, forestry and fishing; mining; transportation, COMm i
cation, and public utilities).” The second stage of the sampling design
entailed the random selection of both small (less than 20 employees) and
large (twenty or more employees) businesses within each of the five se
identified above. Twenty employees was used to delineate small and
businesses since anything larger would result in too few large busine
being selected for the study. The majority of businesses in Memphis/She
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County and Des Moines/Polk County were very small (less than 10 em-
ployees). As aresult, the original, proportional-stratified samples were each
partitioned into 10 smaller subsamples based on size and type of business.

The data-collection strategy employed was a modified version of Dill-
man's (1978) “total design method.” This approach is widely used in mail
survey research, and consists of a series of mailings and phone calls. On
June 7, 1993, each of the 1,840 Memphis/Shelby County businesses se-
lected to participate in the study received a self-completion survey by mail.
Participants that did not return a completed survey by June 29 were sent a
reminder postcard on June 30, 1993. (A total of 1,604 postcards were
mailed.) Participants that had not returned a completed survey by July 25
were mailed a second survey on July 26, 1993. (A total of 1,154 surveys
were re-mailed on this date.) Follow-up phone calls to businesses were
initiated on July 30, 1993 to coincide with the arrival of the second mailed
survey. Phone calls continued until August 13, 1993. A total of 737
questionnaires were received and coded. The response rate for the study
was 40 per cent, exactly what was expected and adequate for undertaking
the comparative analyses based on business type and size.

Given DRC’s experience with the Memphis business survey, the initial
mailing of questionnaires in Des Moines/Polk County was followed up by
telephone calls to business owners after a reasonable amount of time had passed
for questionnaire completion. Postcard and second reminder mailings were
eliminated. On March 14, 1994, each of the 2,164 businesses selected to
participate in the study received a self-completion survey by mail. Approxi-
mately two weeks after the initial mailing, businesses that had not retumed a
completed survey were followed up by phone, encouraging proprietors to
respond. A number of business owners indicated they had not received the
initial mailing or that it had been discarded, therefore they were mailed another
copy of the questionnaire. Phone calls continued until July 1, 1994. A total of
1,079 questionnaires were received and coded. The response rate for the study
was 50 per cent, well above the DRC's goal of 40 per cent.

The survey instruments for the two study communities contained a
variety of comparable questions, as well as specific questions tailored to
the study sites. In Memphis/Shelby County, the survey questions addressed
the following topics: (1) general business information; (2) the earthquake
risk in Memphis/Shelby County; (3) business reliance on utility services;
(4) preparedness activities undertaken by businesses; (5) earthquake and
other disaster experience; (6) knowledge of and potential reliance on
various post-disaster assistance sources; and (7) general earthquake prepar-
edness among businesses and local government.
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In Des Moines/Polk County, the survey instrument focused mainly on
the direct and indirect impacts of the 1993 Midwest floods on businesses,
Specific topics addressed in the instrument included: (1) flooding and
physical damage as a result of the 1993 Midwest floods; (2) importance of
utility services to business operations; (3) utility service disruptions as a_
result of the floods; (4) whether the business was forced to close as a result
of the floods; (5) sources of assistance utilized following the floods; (6) the
extent to which businesses had recovered from the impacts of the floods;
(7) preparedness activities undertaken by businesses; (8) previous disaster
experience; and (9) general information on each business. '

It is important to note that businesses in Des Moines/Polk County were
asked to indicate the preparedness activities they had undertaken prior to
the floods as well as after the floods. Since, unlike Des Moines/Polk County,
Memphis/Shelby County had not experienced a recent disaster event at the
time the survey was administered, this analysis focuses only on pre-flood
preparedness activities undertaken by Des Moines/Polk County businesses.
Future analyses of the Des Moines/Polk County data will assess the extent
to which the floods influenced the preparedness activities of businesses in
that area.

Results

Table 2 presents means and standard deviations for all independent
variables as well as the dependent variable included in the model for the
two business samples. The mean number of preparedness activities under-
taken by businesses in Memphis/Shelby County is 4.16 (out of a possible
17). This is considerably higher than the mean of 1.98 activities undertaken
by Des Moines/Polk County businesses (out of a possible 13). Itis important
to note that businesses in Des Moines/Polk County were asked questions
on four fewer preparedness activities than Memphis/Shelby County busi-
nesses and this may, to some extent, explain the former’s lower average
score. However, as will be shown, comparing responses to similar prepar-
edness questions indicates that Memphis/Shelby County businesses do, in
general, have higher levels of disaster preparedness.

While businesses in Memphis/Shelby County have higher levels of
disaster preparedness than those in Des Moines/Polk County, there appears
to be a similar pattern in the preparedness measures undertaken in the two
areas.
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Table 2. Descriptive Statistics of Model Variables

Memphis Des Moines
Variable Mean SD Mean SD
Independent Variables:
Age of business 21.91 22.67 30.09 2938
(14.00)° (20,000
Mumber of full-time 60.50 420.00 64.53 373.51
employees® (6.00) (7.00)
Own or lease 0.38 0.49 0.45 0.50
Firm or franchise 0.69 0.46 0.66 0.47
Wholesale/retail 0.27 0.44 0.21 0.41
Services 0.30 0.46 0.33 0.47
Manufacturing/construction 0.14 0.35 0.17 037
Finance/insurance/ 0.14 0.35 0.17 0.37
real estate
Disaster experience 0.10 0.30 0.10 0.30
Dependent Variable:
Preparedness 4.16 3.61 1.98 2.44
N=T737 N=1,079
*Median shown in parentheses.

"Original metric shown. To correct for a positively skewed distribution, the natural
log of the number of employees was used in the regression analysis.

Table 3 presents frequency and percentage breakdowns of the prepared-
ness measures undertaken by businesses in the two study areas.3As ex-
pected, the more generic types of preparedness measures were undertaken
by the highest frequency of businesses. For example, stockpiling first aid
medical supplies (Memphis: 60%, Des Moines: 49%), and having employ-
ees learn first aid (Memphis: 51%, Des Moines: 39%) rank the highest
among preparedness measures undertaken in both areas. A comparatively
sizeable percentage of businesses had developed an emergency plan (Mem-
phis: 22%, Des Moines: 29%). At the other extreme, very few businesses
made arrangements for moving to an alternative location (Memphis: 9%,







