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PREFACE AND ACKNOWLEDGEMENTS

The research reported in this volume was designed to provide estimates
of the extent of damages and injuries from certain natural hazards inflicted
on households in the United States. In addition, the research reports
on sources of aid profferred to households and the extent to which there
are any differences among households in the receipt of help.

This volume represents the latest installment in a series of mono-
graphs stemming from cthe Social and Demographic Research Institute's
program of research on the effects of natural hazard events in the United
States. The first volume in our series (Wright et al., 1978) reported
on the long range effects of natural hazards on the population and housing
stocks of neighborhoods and communities. The second volume (Rossi et
al., 1982) assessed the support for hazard mitigation policies existing
among local and state political elites in a sample of states and local
communities in the United States. The main findings of these two mono-
graphs can be summarized as follows: First, long range effects (up to
ten years post eveat) of natural hazard events are minimal: local commu—
nities and neighborhcods that have been impacted by floods, tornadoes
or hurricanes appear to be no different in their population and housing
growth patterns over the period 1960 to 1970 than comparable communities
that went unscathed. Apparently, household and community resources plus
ocoutside aid were sufficient ordinarily to restore impacted areas to normal
growth patterns. Secondly, our study of political elites indicated that
faw ware deeply concerned about the issues of hazard mitigation, such

as zoning regulation designed to lower the occupancy of high risk areas,

vii



aspacially in comparison to issues such as inflation and unemployment.
Indeed, it appeared as if the only local and atate elite members that

were deeply concerned with hazard mitigation issues were those whose
professional roles required that they be concerned with such issues.
Accordingly, Civil Defense and American Red Cross officials, for example,
were among the most in favor of their states and local communities adopting
hazard mitigation policies and the most knowledgeable about alternative
policies.

The results of these first two studies were discussed in some detail
at a conference held in 1980 in Washington, DC, attended mainly by social
scientists concerned with the socio-economic aspects of natural hazard
fmpacts. The papers given at that conference along with summaries of
the ensuing discussions are published in Wright et al., 1981.

One of the conclusions of the conference was that the socio-economic
effects of hazards were only poorly measured at the level of neighborhoods
and local communities. An appropriate next step in the documenting of
the the unsettling effects of natural hazards would be to study their
impact on the more fine-grained level of households. Since in the ordimary
natural hazard eveut, few households would be directly impacted, the
effects of such events would be swamped and could not be detected om
the neighborhood or community levels.

Accordingly, we designed the research described in this volume reaching
a large sample of households to locate those who had directly experienced
the impact of floods, tornadoes, hurricanes and earthquakes over the

eleven year period, 1970 through 1980.
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CHAPTER ONE

NATURAL HAZARDS VICTIMLZATION: AN OVERVIEW

Existing estimates of the total annual losses from all natural hazards
vary from five to ten bdbillion, counting all costs, direct and indirect,
public and private. Although variation from estimate to estimate is
very large, all agree that the annual toll is in the billiens. Such
estimates typically are constructed by summing across various component
costs, some of which may be very precisely known (e.g., SBA disaster
loans) and some of which may be charitably regarded as "educated guesses'
(e.g., local community expenditures). Perhaps the least well known among
the components are the costs that are borne by households for which there
are no centralized records stemming from the activities of federal agencies
or national organizatioms.

The main purpose of the research reported here is éo provide more
precise and all-encompassing estimates of the damage ;nd injury tolls
experienced by households and arising out of natural hazarde events.

The approach taken was to survey by telephone a large national sample of
approximately 13,000 telephone owning households locating ihose who recall
experiencing a flood, hurricanc, tornado or earthquake during the period
1979 through 1980. To provide a comparative frame, experiences with house-
hold fires were also studied. A subsample of the 4,000 households who
claimed one or more hazards experiences were contacted by mail with a
questionnaire asking for detailed information on injuries, damages, finan-
cial and other aid received and contacts with disaster agencies. Approx-

imately 1,400 questionnalires were returned. (See Chapters II and III for



details of research design and implemen.stion.)

The Incidence of Disaster Experiences

The large screening teleohone survey can alsoc be used to estimate the
incidence and distribution of hazards experiences (see Chapter IV). Using the
least stringent definition of hazard experiences == gelf definitions
of "experiencing" the event, whether or not injuries or damages resulted --
about one in four households experienced at least one such hazard event
annually, amounting to an annual projected number of affected households
of about 4 million households.

The ahove definition includes any experience, including clearly
trivial events that caused neither injuries nor damages to the households
in question. Using a more stringent definition of non-trivial events

or victimizations that includes only those causing iniuries and/or damapes,

the incidence is lowered to about 25 per 1,000 households annually,

or if we omit household fires, to about 19 per 1,000 households. Table

1.1 contains annual rate estimates for each of the hazards as well.
Slightly more than half of the annual hazard victimizations

involve tornadoes or severe windstorms that happen to nearly 800,000

households each year. About equal in incidence are floods and hurricanes

(and tropical storms), each victimizing more than a quarter of a million

households annually, on the average. Earthquakes and tremors victimize

least (at least in the period 1970 to 1980) with a total coverage of

about 138,000 households per annum. Note that hazard victimization is

about on par with househcld fires in terms of incidence: Fires are
]
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Table 1.1

annual Rates of Natural Hazards Victimizations® and
Projected Annual Numbers of Households Affected

Natural Hazard Victimization

Annual Rate Projected Annual

Hazard per 1,000 Households Number of Households
Household Fires 5.8 464,000
Floods 3.4 272,000
Hurricanes and Severe
Tropical Storms 3.4 272,000
Tornadoes and Severe
Windstorms 10.0 799,500
Earthquakes and Severe
Tremors 1.8 138,000
Any of the Four
Natural Hazards 18.7 1,495,000
Any of the Five Hazards
(including Fires) 24.5 1,959,000

3A victimization is defined as any reported "experience' with a hazard
event that invelved injury to household members and/or non-zero damage
to real or personal property of the household or its members.

bBased on estimated 79.5 million households as of 1980.
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less than twice as frequent as either floods or hurricanes, three times
more frequent than earthquakes, and about half as frequent as tornado

and severe windstorm experiences.

Compared to other types of noxious events that could affect house-
holds, the four natural hazards events studied taken together aspeared
to be less frequent experiences than auto accidents, marftal dissolutioms,
and unemployment but more frequent than drug addiction, alcoholism or
personal bankruptcy. In short, natural hazard events and the accompanying
experiences are among the common "bad luck" happenings that occur to
the American population.

Although the spatial distribution of natural hazards events is fairly
well known, their differential impacts among social groups is not. The
data from the screening interview provided some information on how hazard
events are distributed among various income levels, age groups, ethnic
groups, and the like. No strong patterns appeared, however. Young house-
holds appear to be more likely victims of fires, floods and tornadoes.
Higher income households appeared to experience torradoes and windstorms
more than their poorer counterparts, but no other trends of note appeared.
In short, the five hazards appeared to be quite egalitarian, striking
with equal frequency among the several social classes, ethnic grouos,
and among renters as well as owners. Of course, regions specialized
in some types of natural hazards events, the association between Eastern
coastal and Gulf states and hurricanes illustrating that well known pattern.
In short, vulnerability to hazard events appears to be more a matter
of regional location than of position within the social structure of

the region.
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Hazard Generated Injuries and Damages

Those households who claimed in telephone interviews to have experi-
enced hazard events were sent mail questionnaires that called for firer
details on injuries and damages sustained. The mail survey data on injuries
and damages are discussed in detail in Chapter V. Table 1.2 summarizes
the major findings of the chapter: Injuries to household members occurred
in 9% of household fires, 8% of floods, but only in about 2 of the other
hazard events. All told, injuries were not very frequent. Deaths were
even more unusual events connected with the natural hazard events of
the period 1970 to 1980, occurring in less than 1% of all the 1ncidents.1

Damages to real and personal property holdings of the households were
considerably more frequent. Nine out of tem household fires resulted
in property damages that amounted on the average to $10,500. Three out
of four flood events also resulted in damages that averaged $10,500. About
half of the hurricanes were accompanied by damages that average $3,500,
and two out of three of the tornado events involved average damages of
$2,500. The earthquake ind tremor experiences of the period 1970 to
1980 were on the whole trivial events, only 14% involving damages, averaging
$2,000. Altnough the average amounts of damages inflicted appear to
be high, these averages are very much influenced by a few households
that experienced very large amounts of damages: The median values of

damages are in every case much lower than the mean values.

lgince households who were dissolved by deaths did not survive to be
interviewed, these are undoubtedly underestimates of the true death
incidences caused by hazard events.



Table 1.2

Hazard Generated Injuries and Damages

(From Mail Survey)

Hazard Even:

1-6

Fires Floods Hurricanes Tornadoes Earthquakes
Percent With Any
Injuries 9% 87 ¥} 4 27 2%
Percent With Any
Damages 862 76% 55% 65% 14%
N= (267) (151) (261) {581) (363)
Average $ Loss
for Those With
Any Loss $10,590 $10,500 $3,500 $2,500 $2,000
Median $ Loss
for Any Loss §2,500 §3,000 $800 $700 $1,000
Percent of Damage
that is Structural  39% ax 40% 46% 552
N= (218) (112) (142) (365) (44)
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Most of the damages inflicted were to the housing structures and
dwelling units. Structural damage amounts ranged between 317 (for floods)
to 552 (for earthquakes) of all damages claimed. The remain.'ng damages
were mainly to furnishings and personal propercy items.

When we consider the ''total dollar cost" of household hazard expe-
riences (defined as costs incurred through injuries, deaths or property
damages) we find that there are few household characteristics that dispose
a household to incur greater ar smaller "total dollar costs." Fires
and floods are likely to be more costly to owners {(as opposed to renters):
structural damages to the dwellings of renters are borme by the structure
owners. Higher income households experienced less damage from floods
than lovwer income households, a finding for which no easy interpretation
comes to mind. But, the main factor appears to be the extent of the
natural hazard event. Those events that involve other households in
the neighborhood and community are likely to inflict higher total costs
than those that involve only one or a few households. In other words,
large scale hazards events that are inflicted on many households appear

likely to inflict larger total costs on any household.

Sources of Help

Anericans traditionally have acted with great generosity towards
the victims of natural hazards. A netwerk of volunrary organizations
has provided relief on the local level; a number of national organiza-
tions, notably the American Red Cross, provide aid of a variety of sorta.

In the last few decades the federal government Las alsc set up programs
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that are more or less automatically triggered into action when larger
hazard events occur. On top of all that, individual households help

one another in a variety of ways. Finally, insurance coverage is routinely
purchased by households to cover some of the more common insurable risks.

All of these sources of aid cannot fully restore the status quo ante,

but individually and in combination they can ease the road to recovery.

As shown in Chapter VI, the households who have suffered serious
hazard events make considerable use of the sources of aid available to
them. A summary of the coverages of various sources is given in Table
1.3. A majority of households suffering damages from fires, tornadoes
and floods receive some reimbursement from insurance policies. Homeowner
insurance policies routinely cover damages inflicted by high winds, wind
driven water and household fires, and, as shown in Table 1.3, a majority
of households victimized by those hazard events receive some financial
help from the coverages purchased. By and large, households were highly
satisfied with their treatment at the hands of insurance companies, even
though some complaints were registered that payments were not high enough
ta cover replacement costs,

In contrast, few households received insurance paymeat help in the
case of flood or earcthquake hazards. In part, insurance coverage for
those sources of damage was not avallable at ''reasonable" prices during
most of the period 1970 to 1980 and such coverage 1s not ordinarily a
part of homeowmer policies. 1In part, households are not inclined to
take advantage of such coveraze even hen 1t is available at 'reasonable”
prices. The enl result is that culy srall minorities (22X and 8% reapec-

tively) receive any help frowm insurance payments for flood and earthquake



Table 1.3

Sources and Types of Help Received by Households
With Serious® Hazard Experiences

1I-9

Source Fires Toruadoes Hurricanes Floods Earthquakes

Z Receiving Some

Ingurance Payment 76% 612 56X 222 8%
KR = (213) (324) (125) (108) (37)

% Receiving Loans 6x 5% 7= 13X 9%
N= (218) {365) (144) (112) (44)

% Receiving Crants/Gifts 172 6% 7 18% 142
N= (218) (365) (144) 112) (44)

Number of Informal

Sources of Help 1.34 1.02 1.26 1.57 .39
N= (222) (342) (142) (119) (50)

Number of Contacts

With Agencies .92 .56 .87 1.81 .42
N = (213) (333) (136) {109} (52)

Receiving Some Help From

One or More of Above

Sources 94% 7% 79% 892 36%
N = (184) (302) {126) (102) (50)

8ngerious” events include those in which household claimed non-zerc

damages.
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damages.

Although only small minorities receive loans from any source (ranging
from 5% to 13%) cthis source tends to be relied upon by households who
have suffered greater losses and those who are also relatively poor. Note
that loans are more likely to be used by flood and earthquake victims
and that a frequent scurce of such loans are the low cost federal loan
programs (SBA in particular).

Grante and gifts tend to be smaller than loans (when received) but
are received by more households. Especially important are the grants
and gifts received by flood and earthquake victims. The activities of
such national organizations as the Red Cross are especially visible in
this connection.

The native generosity of Americans is shown most clearly in the
fnet that informal sources of help == usually in the form of labor and
gifts -- are f[requently received by hazards victims. Formal agency con-
tacts are also quite frequent. Especially impressive is the extent to
which households in every hazard experience cite the American Red Cross
as a point of contact, especially flood victims.

Indeed, when we consider the combined coverage of insurance and
other sources of help, with the exception of earthquakes, strong majorities
of all, victims have received help from one or more sources, ranging from
94% in the cage of household fires to a low of 77X for tornado victims.
Especially impressive is the fact that there appears to be very little
inequity in the distribution of aid. Among natural hazard types, earth-

quakes appear to be poorly covered by any ald, possibly reflecting the
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types of earthquake experiences during the period under study.z The
social distribution of aid appears to be quite even, with older house-
holds and more affluent households appearing slightly less likely to
receive aid than their counterparts.

When the patterning of aid by source is examined in detall, {t appears
that the various sources are complementary. That is, when insurance
payments play a major role, for example, loans and gifts from government
agencies or private vrganizations do not and vice versa. 1In each case,
the high coverage of aid from some kind is achiaved by varying mixtures

of aid from a variety of sources.

Recovery and Lingering Effects

The final topic considered 1is the effects of the hazards experience
that linger beyond the avent itself. Most households are restored to
full fundtioq;ﬁg within the space of a few days: At least their dwellings
can be patched up enough for them to return to some semblance of workaday
routine. Some are affected strongly encugh by the event to experience
depression and others borrow money to the extent thatr their debt burden
is seriously increased.

Our analvses indicate that feelings of depression and of burdens
of debt increase both with the amount of debt involved but also with
contacts with all sorts of agencies. Although it is quite expectable

that 8 family that doubles its mortgage should feel somewhat put out

ZHost earth tremors during 1970 to 1980 weze minor ones, inflicting only
small amounts of damage. The San Fernando quake of 1971 was the only
serious earthquake disaster occurring in this period.
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over the increased payments and perhaps the longer pay period that resulted,
it is not clear why contact with agencies should affect such feelings.
Perhaps these findings simply reflect the fact that those with more troubles

ceek more help.

Conclusion

Experiences with natural hazard events are relatively rare but
sufficiently frequent to affect about 1% of American households annually.
A network of institutionally defined aid as well as insurance companies
and informal helping out i1s available to victimized households. Majorities
take advantage of the help offered by the aid system, but for some aid
is only a buffer between themselves and the burdens of the experience

which have to be borne nevertheless.



CHAPTER TWO
BESTIMATING HAZARDS EVENTS AND CONSEQUENCES

THROUGH A VICTIMIZATION SURVEY

Introduction

Every year many lives are lost and much property is damaged by the
ravages of natural hazards. There is some evidence, moreover, that the
magnitude of these losses, especially to property, has increased sub-
stantially in constant dollars in recent years, mainly because economic
growth has tended to concentrate more and more persons and property in
high risk areas (Cochrane, 1975; Dacy and Kunreuther, 1969; White and
Haas, 1975). In addition, the last decade has produced several very
large scale disaster events that imposed severe burdens on the public
treasury for relief and rehabilitaction, for example, Rurricane Agnes
in 1973.1 Spurred by these rising costs and for other reasons, Federal
hazards policy has been shifting away from providing relinf and fostering
rehabilitation in the aftermaih of disasters, and towards developing
strategies that are aimed at mitigating hazards risks before disasters
strike. Perhaps in the long run, a vigorous and scientifically informed
program of risk mitigation will, as hoped, reduce the need for relief
and rehabilitation programs substantially. In the foreseeable future,
however, it is clear that direct relief and rehabilitation of victims
will figure prominently in the repertory of Federal disaster policies.

Precise estimates of the total costs of disaster relief and reha-

bilftation to the nation are difficult to construct. 1In parct, thie is

lAlthough Agnes occurred in calendar year 1972, federal expenditures
vere incurred in fiscal year 1973.
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because of the many agencies, public and private, that shoulder some
share of the burdens. Also, costs are difficult to estimate because
losses are both direct and indirect: indeed, it is likely thar many of
the indirect losses (e.g., revenues lost because of hazard related unem-
ployment) go unrecorded in the more easily accessible records. Neverthe-
less, it is possible to arrive ar some estimates of at least major parts
of the costs inflicted by natural hazards:

(1) For 1970 to 1979 (estimated), the annual Federal expenditure
for "disaster relief and insurance” has averaged about $610 million per
year (Office of Management and Budget, 1978: 70). Outlays have varied
from a low of $300 million in 1970 to a high of $1.6 billion in 1973, the
fiscal year of Agnes. Figures cited here include only direct costs to the
Federal government and do not include any of the indirect costs, which
range in source from income tax deductions for uninsured casualty lossesz
to productivity declines resulting from interruptions of normal economic
activity that often follow major disasters (Cochrane, 1975).

(11) In the most recent years, actual Federal disaster expenditures
have greatly exceeded the estimated expenditures, owing to several very
widespread or highly destructive disasters. Federal relief expenditures
for the Johnstown flash flood of July, 1977, were about $215 million
{National Oceanic and Atmospheric Administracion, 1977; 4). The Western
drought of 1976-77 was also very expensive to the Federal goverrment.

Through July of 1977, Federal drought assistance in California alone

zbncy and Kunreuther (1969: 224) estimate that Federal tax revenues lost
through the deduction allowance amounted to $255 million in 1965, the
last year for which data were available.
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totalled $37 million in loans and 517 million in outright grants
(Comptroller General of the United States, 1977: 38-39). These figures,
although high in an absolute sense, are dwarfed by the total cost of
that drought to the nation. The Comptroller General's report estimates
that drought-related losses to California agriculture were about $2.4
billion just in 1977.

(11i) Disaster costs to the Federal government represent only a
fractional share of the total government disaster enpenditure; some addi-
tional share is borne directly by state and local governments. At present,
the largest bulk of Federal disaster assistance is dispensed under the
provisions of the Disaster Rellef Act of 1974 (PL 93-288). That Act
states specifically that the Federal effort is to 'supplementr the efforts
and available resources of states, local governments, and disaster relief
organizations." Unfortunately, there appears to be no reliable informa-
tion available on the disaster-related expenditures of state and local
governments, sa the size of their share cannot be estimated.

{iv) In general, governmental expenditures for disaster relief cover
only some portion of the losses, those which are not covered by private
insurance. According to data supplied by the American lnsurance Associa-
tion, disaster-related payments by its member companies exceeded 5417
million in 1977 and have averaged more than $350 million annually over
the last ten years (Walter Swift, private commmication).

(v) Some disaster relief is provided, not by government or by private
insurance, but by private or semi-private relief organizations, of which
the American National Red Cross 1is by far the largest and most active.

ANRC expenditures for disaster relief averaged about $9.3 million annually
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for the years 1959 to 1964, increased to an annual average of abour $18.1
million for the years 1965 to 1570, and have averaged roughly $27.9 milliocn

per year from 1970 to the present (ANRC Annual Summary of Disaster Services

Activities, 1959 to 1977).

Figures cited in the previous paragraphs represent some (protably
rather small) fraction of the known direct costs to the nation for natural
hazards. Other costs are indirect, e.g., opportuniry costs paid because
dollars spent on disaster relief are not spent on something else, costs
posed in developing and maintaining hazards warning systems, costs for
research, costs of constructing and maintaining disaaster control installa-
tions (such as dams, seawalls, dikes, etc.), and costs that result from
stricter building standards enacted for risk-mitigation, etc.

Some {possibly large) share of the total costs {3 simply unknown
because the people who shoulder these costs == the hazards victims them=-
selves (or their friends and families) -- may never apply for Federal
asgistance, may never come to the attention of the Red Croéa, or may
never file an insurance claim for compensation. These vicrims would
not appear in any agency's records so their losses would not be accounted
for in the data mentioned here.

Given the various difficult-to-estimate quantities that go into
cost estimation for natural hazards, it is apparent that no one can state
with any certainty just what the total annual costs to the nation are.
Cochrane cites a figure "in excess of $5 billion per vear" (1975: 1);
the White and Haas (1975) estimate is $10 billion per year; certainly,
these estimates seem at laast reasonable given whar has been said in

previcus pages. Thus, one would apparently be safe in characterizing
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natural hazards in the United States as at least a multi-billion dollar

yearly problem.

Kesearch Strategy

Constructing accurate estimates of the total costs of hazards events
in the United States would necessarily be a complicated undertaking that
would employ the skills of accounting, economics and survey research,
among others. In any event, the task is beyond the goals of this research.
Cur more modest aim is to construct estimates of one of the major components
of the total costs of disaster events, those borne by private households
directly through injuries and household property damages. Of course,
part of the household costs are known through payments made by insurance
companies, grants and gifts made by public and private agenciles, and
loans from various sources. The share of total losses reimbursed through
such mechanisme is, however, unknown. Certainly, some costs (possibly a
large proportion) are borne directly by households and for which no
compensating payments are made. These "hidden" costs are an integral
part of the estimates undertaken in this volume.

The overriding purpose of the research reported here is to estimate
the burden that hazard events inflict on households and to deternine
how the costs of natural hazards are distributed among such victims.
Although there are now several sophisticated studies bearing on the long-
term effects of natural hazards on whole communities, very little research
has focussed on the effects of disasters or hazards on the individual

victims themselves, least of all over the long run (that is, beyend the
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immediate post-emergency phase). Given the general magnitude of the
natural hazards problem in the United States, it is somewhat surprising
that better data on hazards victimization are not available for policy
planniag or hazards management.

Some of the questions to which we will provide answers are: What
are the rates of victimization from natural hazards of various sorts?

How many households suffer hazards losses in a typical time-span? What

are the sizes of average losses? Of those who are victimized, what propor-
tion receive relief assistance? How do average losses from natural hazards
compare with other types of casualty loss, for example, home fires? Are
there unintentional inequities in present relief-and rehabilitation efforts
such that some victims are more likely to receive aid than otheré? And

for those who receive assistance, how are the funds spent? What is the
average "recovery time" for individual, family, and business victimas?

How long does it take for victims to be restored to their pre~disaster
condition? TFinally, what are the overall costs of natural hazards to

their victims? And, of these costs, what share is covered by governmental
assistance, what share through private insurance, what share through
voluntary relief agencies, and what share by the resources of victims
themselves?

Many of these questions appear to be so0 elementary to our understand-
ing of the relevant policy issues concerning environmental risk management
that it is surprising that so few answers have been furnished by previous
research. The main reason for this apparent information gap is that
social scientists have been usually (1if not exclusively) attracted to

the study of the effects of the largest and most cataclysmic hazard events.
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Major tornado outbreaks, the largest floods (dramatic flash floods,
especially), and the major hurricanes have attracted most of the atten-
tion of researchers. True, such catastrophic events are the ones that
also attract the most attention from the media and from policy makers.
Indeed, a very good case can be made that our disaster policies have
been largely reactive to such events, major changes in Federal legisla-
tion usually following after some catastrophic event.

However important such catastrophic events appear to be, they are
only a small, highly unrepresentative, and selective subset of the total
set of destructive hazards. Indeed, it is useful to distinguish between

natural disasters -- catastrophic naturzl hazard occurrences that involve

widespread damage and injuries -- and natural hazard events -- any untoward

hydrological, meterclogical or geological occurrence that causes sudden
and unanticipated loss to at least one person. Using this distinction,
it is clear that prior social science literature has dealt almost exclu-
sively with natural disasters, whereas this monograph focusses on victimiza-
tion by natural hazards events, whether the event in question qualifies
as a "digasrer" or not. In other words, a family suffering, say, a $5,000
loss in flood qualifies, in our minds, as a hazard victim worthy of study;
whether that family was the only family suffering loss in the flood,
or only one of hundreds of families suffering similar losses, is, from
the point of view of that family (and of this monograph), more or less
immaterial.

To give some concretenesgs to the relative scales involved, consider
that between 1960 and 1970, about 8,500 tornadoes occurred in the United

States. Of this total number, somewhdt more than half (about 4,300) did
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damages in excess of $5,000, a non-trivial loss if suffered by a single
family or individual victim. And yet, of the 4000 or so tornadoes causing
damages of this magnitude or higher, only 129 were serious enough to
receive a Small Business Administratfon disaster declaration., a mere

25 received a Presidential disaster declaration, and no more than perhaps
5 or 1P received any serious or sustained research attention. Now,
obviously, the scores of tornadoes receiving declarations and research
attention were, far and away, the most serious tornado disasters of the
period. Bur it is equally obvious that the net suffering and loss produced
by the thousands of non-declared and unstudied tornadoes might easily
equal or exceed the losses due to the several dozen genuine tornado
"disasters.” Any study of victimization by natural hazard, then, must
cbviously be concerned with the thousands of routine, ‘‘garden variety"
hazard events as well as with natural disasters. The focus in prior
literature on disasters has meant that social science has actually had
very little to say about the gquestions posed above.

The policy issues posed by the above distinction are by no means
trivial. At present, the official "disaster declaration' is the trigger
for most (although not all) of the Pederal disaster relief effort. 1In
theory, a declaration is issued when the magnitude of destruction exceeds
the state's or local community's ability to respond. 1In fact, large-
scale and well-publicized disasters almost invariably receive a declara-
tion, whereas small-scale and relatively anonymous ones do not. It is
certainly possible that the aggregate loss due to the many thousands
of these small-scale events exceeds (possibly even by orders of magnitude)

the aggregate loss due to the few officially declared catastrophes, and
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1f chat proved to be the case, then we would be dealing with a Federal
policy mechanism that is designed and lmplemented so as te respond to

the smaller part of tha overall environmental hazard problem.

Research Design

The research findings contained in this monograph wetre derived from
a large-scale data collection effort thart was designed to provide esti-
mates of the injuries and damages sustained by households in the context
of their living quarters from natural hazards events. By "households"
we mean groups of persons who live together ir the same dwelling unit
and who shave in one way or another their living expenses. Although
the typical household of today is a married couple and their dependent
children, there are also many single person households, some households
consisting of unrelated (by marriage or blood) persons, and some house-
holds that are mixtures of kin and ncn-kin.

Under this definition of our rarget population as households, we
exclude all parsons who are not members of households, the 2X of the
adult population who live in group quarters, are hospitalized, or are
in prison or in the military. These exclusions involve a minor portion
of the population and are routinely adopted in sample surveys in order
to simplify data collection.

The injuries and damages experienced by households tc be estimated
are those suffered by members of the household in the context of their
dwelling units, excluding injuries and damages that might occur in work-

places, schools, while travelling, in public places, and so on. Again,
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the purpose of the exclusion is to simplify data collection. Thus, the
focus here is very much on household losses due to natural hazard events.
The general research problems addressed here (and consequently the
general research design) are similar to those of students of criminal
victimization. In an earlier era, the study of crime was more or less
confined to crimes reported to or detected by the police. From the begin-
ning, there was a recognitfon that such crime constituted only a fractional
share of the total crime, but whether the fraction was large or small
wvas largely unknown. Also, it might be supposed that some victims of
crime would be more likely than others to report their victimization
to the police. Thus, crimes known to the police were not only a fractional
sample of all crime, but possibly a biased sample as well. In the middle
1960's, the method of the crime victimization survey was developed, whereby
rates of crime were estimated by asking randcm probability samples of
tae population whether they had been victimized in the previous year.
These studies showed that gurvey reported crimes exceeded officially
renorted crimes by factors ranping from 1.5 to 1D, devpending on the crime
type. Much victimization by crime was "hidden” from official view.
The case of victimization by natural hazards is simflar in important
respects. Traditionally, the victims studied are those that have come
to the attention of one or another relief agency or who otherwise appear
in some official record. Whether this is a large or smail fraction of
the total victimized population has been largely unknown. Whether some
victims are more likely than others to come forth for aid, or in other
words, whether there are unintentional inequities in the relief efforc,

has also been unknown. Adapting the method of the victimization survey
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to the case of victimization by natural hazards is therefore straight-
forward: using a random probability sanple of the entire adult populatiom,
one cancompute a victimization rate, and, as In the case of the crime
surveys, the victims identified in this process can be queried as to

.the details and circumstances of their losses. Such, in brief, is the
design of the research whose findings are reported in this volume.

The validity of this design, of course, i1ests heavily on the ability
of household members to retrieve from their memories information on whather
or nct the household had experienced a natural hazard event and, if so,
the details of associated injuries and damages. It stands to reasen
that major disasters involving large creas and many households will be
remenbered as salient life experiences. Any reader who has had such
experiences will undoubtedly concur. The major problem lies in whether
or not lesser natural hazard events will be recalled at all and whether
or not the details of losses can be recalled with sufficient accuracy
to serve as the bases for eatimates.

Although natural hazards events may cause billions of dollars annually
in losses, only very small proportions of the total U.S. household popula-
tion are victimized in any given period of time. Victimization is a
rare event with only very small minorities experiencing any one or any
combination of hazard events in anv decade. Hence in any random sample
of the population, households who could give us information on hazards
losses are necessarily only scme small proportion of all households con-
tacted. This distribution of hazards experiences led to a two stage
sampling design. The first stage consisted of 2 large probability sample

of telephone ovming households who were interviewed primarily to locate
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a subsample of persons who had experienced natural disasters over the
previous 11 years. The second stage consisted of follow-up mail surveys
of all households who had experienced one or more hazard events. The
mail survey queried victimized households about the details of injuries
and damages suffered as well as information on the aftermath effects

of the éxperienccs.

The first stage telephone survey contacted more than 13,006 house-
holds with a short interview that for most households lasted about ten
minutes. Most (more than 852) households in the United States have a
home phone. Of course, those who did not have a phone in November and
December of 1980 fell outside the first stage sampling operation, a sampling
bias that results in an under-representation of poor households, older
households and single person households. The telephone numbers contacted
were generatéd by a computer routine that insures that unlisted and newly
listed phone numbers are included. Sampling and interviewing on the
phone ware conducted under subcontract to Audits and Surveys, Inc. using
the interview that is reproduced in Appendix B.

The period 1970 to 1980 was chosen as the base period for our study
largely because our oreliminary estimates of the incidence of victimiza-
tion {as discussed in detail in Appendix A) led us to believe that a
base period would have to be at least that long tc produce a sufficiently
large sample of victims. The study is therefore further biased to the
extent that the 1970's were an uncharacteristic decade.

Any adult member of the household qualified as someone who could
provide information on natural hazards experiences of the household.

When our household informant indicated that the household had experienced
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a natural hazard event during the base period, some basic information
about the experience was collected along with the mailing address of
the household.
Interviews with the 13,000 households in the first stage of inter-
viewing uncovered more than 2,600 households who had experienced one
or more natural hazards events during the base period. As described
in the next chapter, most of these households were mailed one or more
questionnaires that asked for more detailed information about the expe-
riences. The mail survey was also conducted under subcontract to Audits
and Surveys, Inc. The questionnaire used is reprinted in Appendix B.
The mailed questionnaire covered a number of topics: Injuries and
deaths experienced, property losses, sources of financlal aid and other
forms of help, time of recovery, some information on aftermath effects

and socio-economic characteristics of the household.

The Hazards Studied

Cnly a2 limiced number of types of natural hazards could be studfed.
Some were so rare (e.g., soll expansion) or so geographically specific
(e.g., tsunamis) that only one or two experiences could be expected even
in a sample as large as 13,000. Others (e.g., heavy snowfalls) were
very frequent, but only rarely produced major lesses. Our strategy was
to pick those hazards that were comparatively frequent and often quite
serious -- hurricanes, tornadoes, floods, and earthquakes. In order
to provide a comparative frame, we also included household fires, as

events that were fairly frequent, often serious, and clearly localized
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within dwellings. These are also the narural hazards that receive the

most attention in the disaster strategy of public officials.

Plan of the Moncgraph

The present chapter has provided a brief overview of the design
of and rationale for this research. In the following chapter, the design
and execution of the study are described in more decail. As the more
detailed discussion makes plain, there are three major areas of inquiry
that can be pursued with our data. First, the results from the screening
interview can be used to 2stimate the rates at which U.S. households
are victimized by natursl hazards events. With the same data, it is
also possible to explore the correlates of hazard victimization, l.e.,
to ascertain which types of households are more and less prone to suffering
a hazard-related loss. These analyses are described in Chapter Four.

As notec above, victimized households located in the first phase
were sent a “o2llow-up questionnaire through the mail. The results obtained
from the mail survey bear, first, on the nature and extent of household
hazards losses, and secondly, on the nature of the ensuing recovery.
Chapter Five reports our analysis of hazards loss, focussing mainly on
personal injury and property damages. In Chapter Six, attention turms
to the process of recovery; here the focus is on the flow of relief and

assistance to hazards victims.



CHAPTER THREE
THE VICTIMIZATIOXN SURVEY:

DATA COLLECTION AND SURVEY IMPLEMENTATION

Data on victimizaction by household fires and natural hazards were
gathered in two stages, following the general logic of the Jesign dis-
cussed in the previous chapter. Because of the focus in the literature
on very selective and possibly unique victim populaticns (namely, on
the victims of well-publicized disasters), our hope was to generate
a aurvey closely epproximating a probability sample of the toral
hazard-victimized population of the United States. Such a population
is, of course, unlisted, and no known sampling frame of the requisite
scope exists. For these reasons, the first stage of data collection
was a very large telephone screener interview which was used (1) to
estimate hazard victimization rates for hazards of varicus types, and
(11) to locate a probability sample of victims for purposes of a more
extensive and detailed follow-up questionnaire.

The screener interview was based on a Random Digit Dialing (RDD)
probability sample of all telephone-owning households in the United
States. Phone interviews ware relatively short (average duration of
about 10 minutes). Resvondents were asked whether they had
been victims of fires, floods, hurricanes, tornadoes or earthquakes over
the previous eleven years. Persons responding "yes" to any of the questions
in this sequence were also asked some brief follow-up questions about
deaths, injuries, and dollar losses incurred in these incidents, and

also whether they would be willing to participate in a more extensive



I11-2

follow-up study. All phone respondents were also asked a few standard
socio-demographic questions. Hazard victims isolated in this screener
who agreed to participate in the follow-up study were subsequently mailed
a questionnaire that requested more detailed information on the losses
incurred, insurance coverage (if any), sources of relief and rehabilita-
tion aid, and other matters concerning their victimization. These mailed
questionnaires constituted the second phase of the data collection.

The present chapter describes more fully the survey methods and
field procedures employed in these two phases of the research. Response
rates are also calculated and analyzed. Finally, some basic descriptive

information about the samples is presented.

The Screener Telephone Interview

The first stage of the study, the screener interview, was designed
both to provide estimates of household hazard viceimization rates and
to locate a sample of disaster victims for later in-depth follow-up.

At this stage, our concern was to sample enough households to provide
reliable estimates of the victimization rates and to produce a large
enough number of victims for the second stage. An analysis of existing
data sources (see Apoendix A) provided an Initial "best estimate" that
something on the crder of 15% of all U.S. households would have experi-
enced natural disasters (including household fires) during a 10 year
period, although the uncertainties {n this estimate were rather large.
In turn, budgetary constraints dictated a follow-up mail sample of not

more than aboutr 2000-2500 cases. These considerations rhus suggested
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a sample size of about 13-14,000 cases for the screening interview: a
sample of thils scale would certainly provide reliable estimates of hazard
victimization rates (whatever they happened to be} and would also give

us plenty of cases for follow-up even if the true rate of victimization
proved to be well below the "best guess" of about 15%.

The actual screening sample was obtained through a randomly-generated
list of telephone numbers assembled by Survey Sampling, Incorporated, working
under contract with Audits and Surveys. The RDD procedure followed gives a
simple random sample of all U.S. households that have access to a telephone
on the premises. Some households do not have a telephone, and so the RDD
sample is biased against them, but the numbers involved are very small.

The efficiency, reliability, and cost-effectiveness of RDD sampling for a
screening process of this sort 1s well-documented in the survey literature

(e.g., Dillman, 1978).

Approximately 36,000 actual phone numbers -- or about three times
the number needed -- were included in the initial s¢reener sample because
it was known that many of these phone numbers would be ineligible (i.e.,
non=-working numbers, business telephones, and the like). The final
disposition of these 36,000 is shown in Table 3.1. As expected, slighcly
less than half (43.3%) of the numbers proved ineligible or for other
teasons had to be excluded. Over half of these were non-working numbers
(43.6%) or business numbers (11.0%). An additional 45% remained uncon-
tacted (no answer or busy signal) after repeated call-back attempts,
(Three attempts were made on each number before giving up.)

Tt 1s well known in the literature on telephone interviewing that
unanswered numbers are inherently ambiguous. In some cases, a non-

working nimber will, when dialed, result in a recorded message stating
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Disposirtion of Screener Telephone Interview Attempts

(N = 36,108 Random Digit Phone Numbers)

Phone numbers never contacted

Not a working number
Business phone

No answer

Busy signal

Phone numbers with at least one contact

Adult respondent not available
Language problem

Respondent refusal

Completed interview

15,622

43.6%

11.0

39.3
6.0

20,486

[ ]
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43.3%

56.7%

100% = (36,018)
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that the number is non-working or unassigned. These appear in Table
3.1 as "not a working number." In other cases, however, an unassigned
number will appear to ring but go unanswered, and is thus indistinguish-
able from a not-at-home respondent. Thus, "no answer' includes both
some non-working numbers and not at homes." TFor tais
reason, the actual "response rate” in a telephone survey is impossible
to calculate; the appropriate denominator for such a rate is inherently
ambiguous. The more commonly reported figure is thus the cooperation
rate among contacts made with eligible households or respondents.

In the end, the phone interviewers made contac: with 20,486
(94 56.7%) of the initial 36,108 numbers. This is somewhat higher
than the average "contact rate"” reported in the survey literature. Of
the 20,486 interviewer contacts, 13,005 resultad in completed screening
interviews, a completion rate of 63.5%. The largest source
of non-completion wereocutright refusalstobe interviewed, amounting
to 26.1% of the contacted cases. Refusal rates reported in the
literature vary from about 10X to about 35%; our rate was thus on the
high side of average for phone interviewing of this sort. In about 8%
of the cases, there was nc adult respondent available when contact was
made, and in the remaining 3% of the cases, non-completion resulted from
language difficulties.

The screener interview instrument 1s shown in Apprendix B. It was
a fairly short interview in which respondents were first asked if they
had experienced a household fire, flood, hurricane, tornadec or earth-
quake within the last 10 years. If the respondent answered '"yes," the

interview continued with a few questions about the year (or years) of
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the event(s), any deaths or injuries, and rough damage estimates. For
most, the interview ended with a small number of questions about the
demographic characteristics of the household. A 10X random subsample
(N = 1245) was also asked an additional series of questions concerning
experiences with other types of calamitiee= that may have befallen them.

All told, 3.292 respondents indicated some experlence with one or
more cf the five hazards over the previous ten years -- a 'take rate'
of just over 25%, or much higher than the originally anticipated 13%. Each of
these 3,292 was requested to participate in a follow-up survey. About
2,500 agreed at tnis point and they were then asked to provide names and
mailing addresses. Over the ensuing weeks, these families were mailed
follow-up questionnaires, a separate quesiionnaire being sent for each
disaster experience reported.

Field work for the screener interviewing was done by Audits and
Surveys, Inc., under subcontract to the University of Massachusetcts. Their
interviewing staff completed the 13,000 telephone interviews over a three-week
period during November and December, 1980. The phone interviewing was
done through the use of a CATI (Computer Assisted Telephone Interviewing)
system. The use of such a dara-gathering system not onlv facilitaced
the interviewing process, but alsc allowed quick access to the final
screener data base.

Inftial analysis of the screener data rever.ed rhat 3292 households
(25.3%) reported an experience with one or more of the five disaster
types during che period 1970 to 1980. Specifically, there were 553 house-
holds reporting a household fire, 328 reporting a flood, 663 reporting

a hurricane, 1440 erorting a tornado, and 977 :Lporcing an earchquake.
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As we show in later chapters, the numbers given above for tornadoes and
earthquakes are somewhat misleading. The question for tornadoes asked
abcut 'tornade or severe windstorm,” and that for earthquakes about
"earthquakes or tremors." Thus, the "net" being cast is rather wider
in these two cases than in the other three. Preliminary analysis also
revealed, understandably, that large proportions of tornado and earth-
quake experiences were accompanied by no damage at all and no injuries
or deaths. (See Chapter 4 for a detalled analysis of the death, injury
and damage rates by type of hazard.)

As indicated, about 2500 of the 3292 hazard victims located in the
screenar agreed to participate in the follow-yp; the rest declined.
Further analysis revealed that most of the "refusals" were among persons
with essentially trivial hazard experiences -~- experiences generating
no deaths or injuries and minor or non-exisrent amounts of dollar loss.
Among the roughly 800 refusals, however, were some 203 households whose
hazard experience was apparently not trivial, and we were anxious to
include as many of them as possible in the follow-up study. Accordingly,
the data collection sub-contractor was instructed to re-contact by telephcne the
respondents from these households and attempt to persuade them to
participate in the study. These couversion efforts produced an addi-
tional 78 households for the mail survey, bringing the toral sample size

for the mail follow-up to 2,602 households.

The Ifail Survey

The field work for the second phase of the study was alsc handled

by the sub-contractor Audits and Surveys and began with a questionnaire
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mailing to 2603 housenolds. Each household received one questionnaire
for each hazard event that had been reported in the phone inrarview.
The first page of each questionnaire listed the type of event (flood,
fire, etc.) and the year of the event as reportad in the
screener interview. Respondents were asked first to confirm rhis infor-
mation and then to complete the questionnaire with regard to that one
event. To emphasize, houssholds reporting multiple hazard events were
sent multiple questionnaires. Over all sampled househclds, the number
of questionnaires sent varied from 1 to 39, with most households receiving
only a single questionnaire.l

The initial mailing was followed a few weeks later by a postcard
reminder to non-responding households urging their ccoperation. The
response rate after this first follow-up mailing was fairly low, standing
at about 30%. The early recurns suggested that many non-responding
households had had relatively minor hazards experiences. Clearly, the
disaster history of these households was of a lesser concern to the
purposes of the research. Rather than continuing to pester these "less
interesting” respondents through additional follow-up mailings, a more
focussed follow-up strategy was adopted for cthe third mailing. The rele-
vant details of the strategy we adopted are as follows:

First, any non-responding household that had indicated either a

“lood or a fire experience in the screener was sent a second set of

1I‘he maximum number of questionnaires sent varied over hazard types.
The high figure, 39 questionnaires, was registered for tornadoes.

One earthquake household recefved 33 questionnaires. and one flood
househeld, 21 questionnalires. As indicated in the text, however,

the vast majority of the households (over 90%) received only a single
questionnaire.
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questionnaires, one for each fire or flood event. This strategy was
followed irrespective of the reported damages and loss, for three related
reasons. First, we had fewer fire and flood victims from the screening
interviews than we had hoped for. Secondly, the number of "trivials"
among fire and flood victims was known £from the screener to be relatively
low. Finally, relatively few households had reported multiple fire or
flood experiences. In the third mai{ling, then, all flood and fire house-
holds who had not responded ro the firsc two mailings were senr addirional
questionnaires. Included in the packet was a second cover letter urging
their cooperation in the study.

Hurricane, tornado, and earthquake victims were treated differently.
Any household reporting a non-trivial experience with one of these three
hazards (that is, who reported ar least some injury or property loss
in the screener) that had not responded after the second mailing was
sent a second packet of questionnaires, as in the fire and flood case
described in the previous paragraph. These packets alsoc contained a
second cover letter. The remaining hurricane, tornado, and earthguake
non-responders -- those reporting no damage or injury on the screener
interview ~- were sampled, and only the sampled households received the
third mailing. Sampling of the "trivial” events, we felt, was justified
because they would generate little or no useful information on hazard
victimization. Sampling in this fashion also reduced the number of ques-
tionnaires that some non-responding households received, so that the
task of completing questionnaires became less burdensome. Details on
the numbers of events sampled, by hazard type, are given later in Table

3.3.
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Several weeks after the third follow-up mailing, a number of house-
holds had still not responded. Each of these households was contacted
by telephone and urged to complete and return their questicnnaires. In
cases vhere this telephone '"reminder" proved inadequate and the house-
hold's questionnaire(s) had still not been logged in after a reasonable
time, an effort was made to gather the relevant data directly over the
phone. For this purposz, the mail questionnaire was edited down into
two shorter versions. The first, which was used only for households
whose experiences had been "trivial,"” omitted most of the questions on
damage, injuries, insurance coverage, and reimbursements. The second,
used with households reporting non-trivial experiences, was only slightly
different from the mafl questionnaire itself, the changes consisting
mostly of amended instruccrions and response categories to provide a mecre
aprropriate format for a telephone interview. A total of 348 phone inter-
views were done, of which 234 concerned trivial events and 114 dealr
with non-trivial events.

Field work was completed during the summer of 1981.. At that point,
a total of 1,694 households had responded to the hazard survey either
by returning questiounaires or by completing the phone interview.

The final disposition of all househclds in this second phase of
the study is shown in Table 3.2 A total of 3,292 households initially
reported a hazard experience on the screener interview and were there-
fore eligible to be included in the follow-up survey. However, the final
sample size for the mail survey was only 2603 households because of the
exclusion of those refusing to cooperate, as discussed above. Of the

2603 households who agreed to cooperate, 108 (or 4.1%) never received
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their questionnaires because at each mailing their packets were returned
as undeliverable. Attempts to confirm these addresses were uasuccessful
by the close of the field work.

Of the households eligible to provide a response, some 315 (or 12.6%)
responded by indicating that the specified hazard had never occurred.
The 'Never Happened” category includes those who later realized that
the year of the event was incorrect (earlier than 1970 and thus ineligible
for our study), those who insisted that the hazard experience was so

' and those who responded simply

minor as not to qualify as a "disaster,'
that the hazard had never happened. Despite all efforts, 32.17 of the
initial households never responded at all. The remaining 1,379 households
completed one or more hazard questionnaires or phone interviews, for

a complerion rate against the initial sample of 55.3%Z. 1If the 315 house-
holds falling in the "Never Happened” categorv are counted as responders
rathar than non-responders, the final ccmpletion rate overall for the

mail survey is 67.9%.

Table 3.2 also shows the response rates by type of hazard. In most
cases, the variation in response by hazard type is modest and insignificant.
As shown, 21% of the potentfal sample refused further cooperation with
the study at the time of the screening interview: this refusal rate
varies from a low of 13.6% among fire victims to a high of 25.37 among
earthquake victims. Of those agreeing to cooperate, 42 never received
a questionnaire packet owing to bad addresses (packets returned as Unde-
liverable): this figure varies narrowly from 3.5% to 6,3%., There is

also modest variation by hazard type in the overall complerion rate,

ranging from a low of 52.6% rto a high of 58.1%. The sharpest pattern
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revealed in this panel of the table is in the "Never Happened" category,
with higher proportions registered for the more diffuse hazards (hurricane,
tornado, and earthquake}. Clearly, many people "experience'" such events
without ever being "victimized" by them, a point confirmed in later analyses.
The last panel of Table 3.2 presents the final response rates of
households in the hazard survey. This rare i3 defined as the total house-
holds responding at some level (either completing a questionnaire or
phone interview or responding that the reported event should not be included
in the study), divided by the total number of households eligible to
respond. Again, there {s little variation in this rate by type of hazard,

the rate hovering around two-thirds in all categories.

The Event Sample

To this point, the discussion has been based upon the vicctimized
households located in the screener interview. During field work, cer-
tainly, the household was the basic unit for tracking the data collection
effort. However, the final sample is a sample of hazard events as well
as a sample of victimized households; indeed, the 3,292 victims located
in the screener reported a total of 6,177 discrete hazard occurrences,
for an average of nearly two events per victimized household. In the
next several pages, we discuss the final disposition of the 6,177 reported
hazard occurrences; relevant dataare shown in Table 2.3.

The firsc panel of rthe table shows the number of households reporting
a hazard of each type, and the total number of hazard experiences reported.

It should be noted that any single household could report multiple types
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of disasters, as well as mulciple occurrences of a single type. For

this reason, the total number of households reporting any hazard event

(N = 3,292) 1s much less than the sum of the number of households report-
ing an event of each type (N = 3,v461).

The average number of occurrences varies substantially by type of
disaster. Most fire victims report one and only one fire experience;
the ratioc of fires reported to households is 1.06. The figures for floods
and hurricanes sre similar (1.47 and 1.41, respectively) and are higher
than that shown for fires. The highest ratios appear for earthquake
(1.61) and tornado (1.B0), again due (presumably) to the broader question
asked in these latter two cases.

The second panel of Table 3.3 presents the percentages of total
events that were either excluded or included in the follow-up sample.
Overall, 67.3% of all reported events are covered by the mail survey.
Events were excluded from the sample either because they were reported
by househclds that refused to cooperate further {n the study (17.7% of
all events) or because the events were nct selected in rne sampling process
desaribed earlier (15.0% of all events). The percentage of events
excluded by sampling was greatest among hurricane (12X%), tornado (21%)
and earthquake (17X) events, as would be expected from the sampling
strategy.z There is also a large difference by type of hazard in the
number ot events excluded due to respondent refusal, with almost cne

out of every three tornado and earthquake events being lost due to this

2
A small number of fire and flood events were excluded because their
questionnaires were never sent for some reason, not because of sampling.



I1I-16

ey YA/ 29°Y 8y Z£°9 iy
8%6 7991 %9 66¢ Los 8S1Y
170§ g1y L RS 1°26 $°26 €79
€Ll 9°0C 0°ct 9°Q S0 0°s1
%9°¢¢ 29° L€ 2S°Sst €L 20°¢ WLl
19°1 08°1 19°1 91 90°1
LLst 8657 £ee 8y L8S LLm
LLé 0971 €99 8t £5S 6t
anenbijjaey opeulio] e CEY LT poo1d XL T G

€°€ 219%)

PAIDAT[IPU IJUIDIDJ

AasnIng 10j]
21918113 SIUdAZ [8I0]

Kaaang 103 31q18713

duytdues
yanoay], papnyoxy
HH 3ujieaadood-uoN

iUyl sjuaag jJo 3aJeIuddalgd

HH 12d aSeaaay
pa310oday sIuaag [e10]

juaag piavzejy
e Juglioday HH TeI0L

£3AINg [TBW 34yl UT 12uU2212§ YY) VO paanday SIUIAY piezeH jJo uoflrsodsiq



I1I-17

*sjuaad 91qi311d [e30l/poudaddey IsABN + mMITAIIIU] Juoyd 4 saijeuuofisanb a3a[dwod [elol

q

*38u0ds31 10J [BTATI) 003 SEA 10 P31INIJ0 13A3U JUAAS PaIEITPUl udpuodsay

%2°SS ZT°2CS 18°%¢S 25°0S
¢ 8¢ Y65 0°9¢ ()
STy €8 <6 '8
L7 6°St 6°¢1 £ n
9°8 89 Lt LYy

pATNAY 45°67 F 4 1% 15°%¢
to6 1851 9 08¢

axenbylaey opeulo] auedTIaINY pPoo 4

A1°19
8°L¢
T !
8¢
£'6

20° %Y

SLY

9XF4d

Z1°%¢

v it

%°8

9°€l

VAN

Z1°€E

196¢

1e1o]

(ponutiuod) ¢ ¢ I1qel

auumx asuodsay [[B13A0

asuodsay oN
pasnjay
waa:umn«: a2A3N

MITAIIIU]
suoyq palafdwo)

aifeuuo}Isan{) palayduwo)

Laaang uy uogirajduo)
10y ITqI3TIA SIUSAZ [EI0) 4



I1I-18

reason. Since Table 3,2 showed only a small difference in the household
non-cooperation race among tornado and earthquake victims, the large
differences shown here can only reflect the higher average number of
toral evenrs reported by tornado and earthquake households. It is clear,
in any case, that earthguake and tornade househelds who refused further
cooperation with the study took more hazard events with them out of the
sample than did the non-cooperating victims of the other hazard types.
Thus, the rate of inclusion of events in the mail follow-up was very
high for fire and flood events (over 90% of all reported fira and flood
events were included) and lower for the other three hazard types.

Among those events included in the initial follow-up sample, a small
percentage (4.7%) were lost due to undeliverable quesrionnaire packets.
There is not much difference in this percentage across the hazard types,
with fire events being the most likely to be excluded for this reason
(6.3%).

Panel B of Table 3.3 presents the final disposition rates for the
remaining hazard even=s that were eligible for the follow-up sample.

This table shows both the percentage of events for which there is a com-
pleted mail questionnaire and those with &2 completed phone interview.
Overail, the completion rate for fire events is highest (53.5% of all

fire questionnaires were completed) and lowest for tormado events (36.37).
The rate of telephone interviews was much lower than completed mail ques-
tionnaires for all hazard types. Overall, 33.1% of the events had completed
mail questionnaires and only 7.4% of the hazard event information was

obtained by a phone interview.
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Differences by tvpe of hazard in the percentage of events for which
a response of ''Never Happened' was given are similar to those found in
the household disposition counts in Table J.2. Tornado and earthquake
events are more likely to be reported as having "Never Happened" (15.9%
and 14.3%, respectively) than are fire events (7.8%).

The last panel of Table 3.3 shows the overall response rate for
the hazard events in the survey, calculated as before for households.
Overall, the survey obtained a respcnse for 54,1% of all eligible events
and the response rate is similar for all hazard types (the highest response
rate was for fire events, 61.1%).

Summarizing briefly: Households and the hazards they had experienced
were lost to cur research through any of several mechanisms. A (presumably)
substantial number were lost at the stage of screening, among households
who refused to participate in the screening interview or among those
who did not participate in screening for other reasons. Since we have
no udditional information on the non-participants in the screening inter-
view, no estimate of the ensuing bias can be made. Additional households
were lost at the end of screening, among those who declined to participate
in the follow-up mail questionnaire. Since screening dataare available
on these households, some analysis of the nature of our losses at this
stage can be undertaken; see the following secrion.

Among victimized households who passed through screening and into
the study's second phase, subsequent losses to the sample occurred, again,
through several mechanisms. Some "victims" of non-damaging tornadoes,
hurricanes, and earthquakes were sampled out as part of the follow-up

strategy discussed above. Sinck this sampling was done strictly by
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probability methods, the lost cases at this stage differ from the remain-
ing "no damage" cases only by chance alone and no further analysis is
warrantec. Many additional households were, in effect, "lost'" because
they reported, contrary to the screening information, that thelr event
"Never Happened.'" Most of these losses apparently concern minor events
whose sequelae failed, on second thought, to qualify them as "disasters”
in our respondents' minds. Finally, many cases were lost simply tecause
eligibla respcndents, even after repeated pestering, never returned their
questionnaires. Again, since we have screening data for each of these
households, some analysis of the nature of these losses can also be under-

taken.

Analysis of Non-Response

(A) Refusal to Cocperate After Screening

As we have stated previously, the screening interview located a
total of 3,292 hazard-victimized households. Including initial refusals
who were eventually converted, 2,603 of thes. .ouseholds ultimately
cooperated in the study at least to the extent of providing a name and
mailing address. All told, then 689 otherwise potentially eligible house-
holds (20.9%) were lost to the atudy through refusing to cooperate further
after screening.

The key distinguishing feature of the 'refusers' at this stage is
that their hazards losses were relarively minor, a pattern that holds
across hazards types. Among fire victims (N = 553), for example, 78

reported that the fire they had experienced actually caused no damage;
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among this group, refusal to cooperate further ran to 29.5%,versus a refusal
rate of 10.92 among fire victimg who reported any losses (N = 475). For
flood victims, the corresponding rates were 27% (N = 89) among those
suffering no loss and 132 (N = 239) among the remainder; for hurricanes,
25.3% (N = 360) vs. 11.6% (M = 303); for tornadoes, 28.3% (N = 637) vs.
13.1% (N = 803): and for earthquakes, 25.9% (N = 851), vs. 22.2% (N =

126). With the partial exception of eartliquakes, then, the "refusers"

at this stage are similar to the "Never Happened" category at the stage

of the mail questionnaire: respondents with minor or trivial hazards

losses selected themselves out of the study.

(B) Non-Response to the Mail Questionnaire

Of the 2,603 households eligible after screening for further partic-
ipation, a total of 1,694 ultimately returned one or more of their ques-
tionnaires or, in a few cases, supplied their victimization data over
the phone.3 Thus, between the end of screening and the end of field
work, an additional 909 cases were lost. Of these, 108 were lost through

bad addresses (questionnaires returned to us as '

'undeliverable') and

the remaining 801 were lost because they simply never returned any ques-

tionnaire and were never reached (or refused to cooperate) by telephone.
Differences among these three groups in their respective hazards

experiences, as reported in the screening interview, are on the whole

very modest. The 108 "undeliverables" have been discussed elsewhere in

3Of these, to be sure, 315 responded with the information that the event

"Never Happened.' These are included as responders in the ensuing
analysis, although they are dropped from the substantive analyses of
later chapters.
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this chapter and require no additional commencary here. Among those
who actually received questionnaires (N = 2,493), the tendency to return
them was unrelated to hazard experiences. To illustrate, among those
responding, 17X were classified as fire viccims, 10% as flood victims,
20% as hurricane victims, 45X as tornado victims, and 29% as earthquake
victims. (These sum to more than 1007 since any household could have
been victimized by more than one haxzard type.) Among those never respond-
ing (N = 801), the corresponding percentages are 19%, 11%, 22%, 447,
and 26%. The largest difference between responders and non-responders
is thus on the order of 3 percentage points. Among those actually victimized
by each hazard type, the tendency to have suffered damage from the event
was also unrelated to survey non-response; again, the largest difference
between responders and ncn-responders in whether the event actually caused
any damage was on the order of three percentage points. {Among the non-
responding earthquake victims, 15% reported some damage from the event;
among responding earthquake victims, 12% reported some damage from the
event. For the other four hazard types, the difference was even less.)
it is therefore manifestly apparent that non-response to the mail survey
was uncorrelated with the disaster experiences of the household, contrast-
ing the pattern of "refusals"” at the earlier stage.

In order to inquire more fully intc the characteristics of, aad
possible biases introduced by, non-response to the mail guestionnaire,
a variable was created thar assumed the value "0" for the 801 true non-
responders, and the value "1" for the 1694 responders. (Note, then,
that the Undeliverables are excluded from this analysis, whereas the

"Never Happeneds" are included and treated as responders.) This variable
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was in turn entered as the dependent variable in a series of regression
equations. The regrec.ors in these equations included both event char-
acteristics and household characteristics, and a large number of possible
models were estimated. The analysis revealed a few statistically signif-
icant effects, all modest in substantive implications (see Table 3.4).

Tor example, earthquake victims were slightly more likely to respond than
were victims of other hazards; residents of large cities were slighrly

less likely to respond than residents of rural places; blacks were slightly
less likely to respond as were renters. All these effects, while "signi-

ficant,"

are very modest in actual magnitude, There was also a signifi-
cant tendency for response to decline as the number of questionnaires sent
increased, as one might expect. The only truly important finding to emerge
from this set of analyses, howaver, is that the best fitting model we
examined arcounted only for 3% of the variance in response. As a sub-
stantive conclusion, then, it can be stated that non-response to the mail
survey was for all practical purposes random with respect to the variables
available for analysis.

Non-response to the mailed survey represents a loss not only of
respondents but also of hazard events. Aftrer screening, there remained
2,603 eligible households, representing 3,961 eligible hazard events.

{See Table 3.3 for dJecails and definitions of eligibilicy). Table 3.5
presents the complation rates within tha event samples according to char-
acteristics of the event. The event information shown here is, of course,
obtained from the screener interview and therefore contains litcle decail.
However, the table does allow us to check whether respondents were more

or less likelv ro respond to quesrionnaires direcred at hazard events of



Table 3.4

Regression of Household Completion Status?

on Hazard and Household Characteristics

Fire Experience

Flood Experience
Hurricane Experience
Tornado Experience
Earthquake Experience
Total Questionnaires Sent
Pacificb

Mountain

West North Central

East North Central

West South Central

East Scuth Central

South Atlantic

Middle Arlantic

Large City 250,000+ ©
Medium Cicy 25,000 - 250,000
Small Town under 25,000
Suburban Area

White Respondentd

Other Race (non-Black)

jor

-.0086
-.010
.005
057 *
-.015 *
-.105 *
-.054

.048

-.026
~.083

-.029

.035
-.059
-.070 *
=016
-.014
-.028
147

.138 *

SE
(.003)
(.035)

(.029)

(.029)
(.006)
(.051)
(.072)
(.050)
(.042)
(.048)
(.049)
(.044)
(.046)
(.035)
(.030)
(.028)
(.028)
(.037)

(.070)

I11-24
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Table 1.4 (continued)

b sE
Income (in thousands) .001 (.001)
Homeownere .078 * (.065%)
Constant 549 (.0865)
R2 = ,030%*
N = (2449)

aCompletion Srtatus 1 = Completed quecticnnaires or Never Happened
responge 0O = No regsponse or refused.

bDummy variables for region. Omitted caregory is New England.
CDunny variables for city size. Omicted category is Rural.
dDummy variable for race of respondent. Omitted category 1is Black.

eDumnw variable for Tenure. Omitted category is Renter.

Wignificant at .05.
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different types.

The first section of the table shows a breakdown of the response
ratas within categories of damage. Overall, there is little relationship.
In fact, events with large amounts of reported damage ($1000 or more)
were slightly less likely ro result in a response than were those causing
no damage (52.7% vs. 60.2%). However, this pattern varies across the
five hazard types. Response to fire events increases with damage, the
anticipated pattern. A mixed patrtern {s found for floods: 47,17 of
the no damage floods and 55.8% of the largest damage floods generated
a completed response, but the highest response rate is for floods that
caused modest amounts of damage (70.82). TFor the remaining three hazards,
the tendency is for response to fall as damage increases. In part, this
apparently counter-intuitive pattern reflects that "Never Happened”
is treated as a response (vs. non-response) in this table.

The table also shows the response pattern by vear of occurrence.

The response rates for fires, floods, and hurricanes show very litcle
difference by year. The pattern for tornadoes and, more stromgly, for
earthquakes shows higher response rates for more recent events, as might

be expected given the high proportion of "trivials"” in these two categories.

Sample Characteristics

Net of all losses, there were in the end 13,005 households who completed
the acreening interview and 1,379 households who eventually supplied
follow-up data on hazard victimization, this latter excluding the respon-
dents in the "Never Happened" category. These are, in essence, the samples

available for (1) Lstimlting the rates of viccimization by natural hazard



Percentage of Eligible Events? for which a Responseb was

Table 3.5

Obrained in the Mail Survey by Event Characteristics

Fire

I1I1-27

Flood Hurricane Tornado Earthquike

Total
Total Response Rate 54.2%
{3961)
Damage Category®
No damage 60.2%
(1323)
51 - 5100 56.2%
(317)
$101 - $500 49,5%
(602)
$500 - $1000 56.0%
(300)
$1000 or more 52.7%
(729)
Unknowa 47.0%
(690)
Year of Occurrence ©
1970 to 1975 50.6%
(1250)
1376 to 1980 §5.7%
(2449)
Unknown 58.0%
{(262)

61.1%
(475)

51.2%
(41)

37.9%
(38)

56.8%
(74)

66.0%
(53)

63.6%
(217)

61.5%
(52)

61.7X
(180)

61.0%
27N

55.6%
(18)

50.5%
(380)

47.1%
(70)

70.8%
(24}
50.0%
(54)

38.0%
(50)

55.82
(113)

47.8%
(69)

50.0%
(164)

50.5%
(200}

56.3%
(16)

54.87
(622)

60.7%
(196)

71.9%
(32}
52.0%
(98)

59.3%
(59}

43.9%
(114)

51.2%
(123)

51.1%
(176)

35.6%
(383)

60. 3%
(63)

52.2%

{1581)

59.9%
(394)

55.0%
(180)

47.3%
(349)

56.0%
(125)

50.4%
(232)

46.2%
(301)

48.9%
(468)

33.4%
{1216)

55.7%
(97)

35.32
(903)

62.2%
(622)

39.5%
(43)
48,1%
27
69.2%
ay

30.2%
(53)

39.3%
(145)

45.8%
(262)

59.0%
(573)

60.3%
(68)

4percentares based on "eligible events" excluding non-cooperation and

undelivered questionnaires.

b

See Table 3.3.

cDaca obtained from screener interview.

Response includes completed questloanaires and "Never Happened."
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in the United States (the final screener sample), and (ii) estimating the

average losses, insurance coverage, relief assistance, and so on of hazard
victims (che final nail survey sample, net of the '"Never Happened" group).
Some basic descriptive data on these two samples are shown in Table 3.5.

Focussing first on the screener interview, we note a fairly large
"bias" in favor of female respondents. Since households are the unit of
analysis for this research, and any adult was treated as an eligible
informant for the household as a whole, screening interviews were conducted
with any adult who happened to be present in the household when contact
vas made. The differential tendency of women to be in the home, relative
to men, at any given time thus accounts for the fndicated pattern. Note
that women were also more likely than men to fill out the mail questionnaire,
presumably because the name of the phone respondent was used on the mailing
label.

The remaining distributions, for both the mail and screener samples,
are about as one would expect given the known demographic characteristics
of the U.S. population; all the reported proportions are within a few
percentage points of the correct values. Note that differences between
the two samples can arise in either of two ways: (i) because of correlated
non-response to the mail follow-up (i.e., certaln classes of respondents
may have been more hesitant to return their questionnaires than other
classes), or (ii) because some groups in the society are more vulnerable
to victimization by haza: !'s than others. In general, however, the distri-
butions reported for the two samples are quite similar, which sugpests

that neither of the above noted processes was at work.



Socio-Demographic Characteristics of the Screener

Male
Female
Ne=
Race
White
Black

Other

Tenure

N =

Community Size

Rural

Small Townm
under 25,000

Suburb of City
25,000+

Medium City

Large City
250,000+

Other

Table 3.6

and Follow-Up Samples

Screener Sample

38.5%
61.5

(13005)

89.42
7.6
3.0

(12608)

74.7%

25.3

(12589)

21.3%

26.7

22.8

16.4

12.6
0.2

(12517)
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Mail Sample

39.1%
60.9

(1379

91.35%
5.4
3.1

(1371)

77.5%

21.8

(1379

13.3%

25.3

23.6

17.6

10.5
0‘3
(1369)
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Table 3.6 (continued)}

Screener Sample Mail Sample
Age of Head of Household
Under 23 6.0% 7.1%
25-34 23.4 28.6
35-44 20.4 25.5
45-54 17.7 17.5
55-64 16.2 12.8
65+ 16.4 8.6
N = (12295) (1356)
Age
Mean 46.3 42.8
Family Income
Mean $18,503 $20,876
X = {11008) (1275%
Number of Persons in Household
Mean 3.0 3.3

N = (12520) (1347)
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CHAPTER FOUR

THE INCIDENCE OF HAZARD EXPERIENCES

Introduction

How many households are victimized by natural hazard events? What
kinds of households are especlally likely to har-e such experiences? These
are the two main topics of this chapter. To provide a calibrating frame-
work for natural hazards phenomena —-- floods, hurricanes, tornadoes and
earthquakes —- we compare the incidence of such ¢ .e2nts with household
fires and with other unpleasant occurrences.

Whether or not a household has exparienced any one of the happenings
about which we are concerned is subject to some degree of ambiguity.

A household fire is perhaps best defined since only those fires which
occurred in a dwelling qualify. But there are ambiguous fires: Should
a “lare-up of grease while cooking be counted? Or a cigarctte burn on

a rug? Floods are also subject to some ambiguiry: If a river overflows
its banks and waters swirl around the second story of one's home, there
is no doubt that a flood event has occurred. But what about a storm
drain backup in the basement caused by heavy rains? Even more ambiguous
are hurricanes, tornadoes and earthquakes. The direct path of a tornado
is usually quite rarrow but dwellings near the path are alsoc oftan affacted
by accompanying high winds and torrential rains. Hurricanes cover even
wider areas and set off seconaary effects such as tornadoes and floods.
Earthquakes are similar to hurricanes in not having very definite boun-

daries of impact. (Indeed, while writing this chapter an earthquake of
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magnitude Richter 4.8 and with an epicenter some 300 miles away was felt
as a slight tremor in Amherst, Massachusetts. Certainly a tremor was
"experienced" by the authors, and several million others in New England,
but scarcely at a level of intensity that endangered life or property.)

The inherent ambiguity of natural hazards experiences was resolved
in the design of sur questicnnaire by deciding to include at the first
level ¢f measurement any event that was regarded by a household as an
"experience'" with any of the hazards under study. These hazard experiences
would then be filtered through a series of questions that would separate
out the trivial (and remote) experiences from those with seriocus conse-
quences and direct immediate impact. The question used in our telephone
interviews was worded as follows:

"Since 1970, has your family or household experienced a (hazard)
in a house or apartment in which you were living as a group?”

The hazards were described as follows:

"a fire"

"a flood caused by the overflowing of a river or stream’

"a hurricane or severe tropical storm"

"a tornado or severe windstoram"

"an earthquake or tremor"
The intent of the question was to focus the attention of the respondent
on a specific period (1970 through 1980) and on events that occurred
in or around a dwelling unit occupied by the group of persons whe then
currently constituted a household or living group. How successful these
questions were in focussing the respondent's attention on that period
or on the specific household, as intended, is a matter of speculation.

Our main safeguard against errors were follow-up questions that asked

about specific dates of occurrences and about the length of time the
¥
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household in question had been in existence.

Of course, this strateg;y leaves it completely up to the respondent
to define a hazard "experience.” We have assumed that most respondents
used low thresholds in reporting on experiences. Indeed, as we show
later in this chapter, that assumption is justified.

The next stage of the filtering process was to ask in which year
during the period between 1970 and 1980 the event was experienced. A
few persons (5.0%) could not remember dates of occurrence and no further
filtering questions were asked of them.

The second stage filter was a series of guestions asking whether
deaths, fnjuries and/or damages were experienced as a consequence of
the event. As we indicate later, many of the experiences were apparently
quite trivial events; at least no one in the household was hurt and no
household property was damaged.

The term "hazard experience"” is used in this chapter to designate

all the reports received from our respondents in response to the first
question listed above, less those events for which they could not provide
a date. A hazard experience, then, is the most inclusive category of
measurement, including all those happenings for which the respondent
could provide a year of occurrence that appeared to the respondent to
have been 2 household fire, flood, hurricane, tornado or earthquake
{irrespactive of loss). Later, we distinguish between "experience"” and

"

"victimization," the latter being any experience where some loss was

incurred.



-4

The Base Period and Its ReDresentativeness

The incidence rates to be presented in this chapter are tied to
the particular base period used, the eleven years contained in 1970 through
198C. The rates computed are historically specific and may not be repre-
sentative of incidence rates computed over different peéiods or over
longer ranges of time. This potential unrepresentativeness is particularly
troublesome for those hazards and for hazard magnitudes that have long
or irregular return cycles. Thus, household fires do not vary much from
year to year and from decade to decade. The household fire incidence
rates are therefore likely to be typical of any eleven year period. But
major earthquakes have laonger return cycles and hence our findings about
that hazard is likely to be particular to an historical peried in which
only one major earchquake occurred, the San Fernando tremor of 1971,
and that event was scarcely a major catastrophe. Similarly the floods
spawned by Hurricane Agnes in 1972 were not the ordinary sequelae of
a severe tropical storm, but only of one that turned into heavy rainstorms
when it left the coast and veered inland.

There 1is simply no way that we could claim with complere confidence
that the period under study 1s clearly representative of all historical
periods and all future periods. The best we can say is that 1970 ro
1980 is not totally misleading for fires, torandoes and floods. However,
one should take our findings with respect to earthquakes with due regard
for the fact that during the period in question, no serious earchquake
catastrophe occurred. With respect to hurricanes, the appearance of

Agnes in the time window affects findings to some extent.



Iv-5

Of course, the same cautions should be exercised when we consider
the traces of public policy effects, shown in Chapter VI. A major change
in federal policies affecting relief and rehabilitation measures occurred
with the passage of PL93-288 in 1974. In addition, the federal flood
insurance program began to get underway in earnestness in the last fuw
years of this period. UWhatever traces we see of the actions of federal
agencies is therefore reflected in the patterns of aid claimed by the
households studied that arises out of several major policy shifts chat
occurred during this period.

In short, our findings are historically specific, ag the findings

for any eleven vear pericd in the past and future would be.

Hazards Experiences

The percehtages of the 13,005 households contacted during screening
that claimed hazards experiences of any magnitude are shown in the first
column of Table 4.1. Even under our rather lenient and inclusive defini-
tiong, hazards experiences are relatively rare. During the ll year peried,
4.3% experlenced a household fire, 2.5% a flood, 5.1% a hurricane (or
severe tropical storm), 11.]% a tornado (or severe windstcrm), and 7.5%
an earthquake (or tremor). All told, a litrle more than one in every
four households (25.3%) experienced at least one of the five hazards

in that period.1

l4ouseholds experiencing more than one hazard or several instances of
the same hazard are counted only once in this calculation.
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In the second column of Table 4.1, we have converted the reported
experiences into rates per 1,000 households per year, a calculation that
takes into account the fact that some of the households in the sample
had been formed sometime during the 11 year period and hence were not
exposed to risk during the entire period.2 Anpual "experience' rates

per 1,000 households range from a low of 4.4 (flocds) toa high of 18.2

for tornadoes and severe windstorms. All told, about one ocut of twenty
households can be expected to experience one or another of the five hazards
during a typical year.

The third column of Table 4.1 projects the total expected numbers
of U.S. households who will experience each of the five hazards annually,
assuming that the 1l years, 1970 to 1980, provide an adequate basis for
such projections. About four million U.S. households will have at least
one experience in a year, about half of such events consisting of earth-

quake tremors and tornadoes (including windstorms).

2
Ratces were calculated as follows:

N
Rate = ( [ l'li / Yi } x 1,000
i

where H, = Number of hazard events reported by
individual 1.

Y1 = Number of years during the period 1970-
1980 the hou;ehold of individual i was
in existence.

N = Total sample (13,00%5)
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Hazard Victimization Experiences

At the level of hazard experiences, natural hazards appear to be
quite frequent, experienced by about a quarter of all households in an
average decade. But this definition, of course., includes many events
of only momentary consequence, e.g., events not accompanied by any damage
to property or injury to household members. For policy purposes, then,
the definition of hazard experience 1s over-inclusive, as Table 4.2 shows.
In that table, the proportions of experiences involving deaths, injuries
or any damages are gshown. The bottom row shows that most of the events
reported were fairly trivial occurrences: memorable enough to report,
to be sure, but with minimally serious or non-existent consequences in
the way of injuries or property damage. Indeed, nearly two-fifths of

the experiences reported (39.2%) were trivial events, in the above sense.

310 avoid misunderstanding, a''ctrivial” hazard experience is here taken

to mean an experience reported by a household that did nor result in
death or injury to any member of that household and that did not
generate any damage to the household prooerty. This is a narrow
definition of "trivial." To illustrate, consider a family that
resided on the outskirts of a major tornado path. The tornado 1itself
may well have destroyed hundreds of homes and injured scores of people.
if our hypothetical family escaped unscathed, incurring nc injuries

or loss themselves, the "event" is counted here as a "trivial" one,
even though the tornado itself clearly was not. (It must, of course,
be remembered that the households direactly in the path would have

been equally likely to appear in our victim sample.) Too, from a
psychological viewpoint, the above "experience” would in all likelihood
have not been "trivial," even in the absence of direct losses to them-
selves. To the contrary, it may well have been the most awesome and
terrifying event in the whole of their existence.
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As the table shows, there are sharp differences across hazards types
in cthe proportions of "trivial" events reported. Fire experiences captured
by our methods are least likely ro be trivial events: about 867 of the
reported incidents were accompanied by some damages. The same is true
in lesser degree for floods; 73X of the flood events in the sample inflicted
at least some damage. In contrast, geographically diffuse natural hazards
experiences with earthquakes and hurricanes were most likely to be trivial
events (8€.4% and 54.0%, respectively, being accompanied by no injuries
or damages). Tcrnadoes and windstorms occupied a middle ground with 44.0%
classifiable as trivial events, in our terms.

When we narrow the definition of hazard events to include only
hazard victimization experiences, as in Table 4.3, the overall incidence
declines considerably. In the sense used in this table, a :EEEEEQ
victimization experience” is one that is accompanied by dearh and/or
injury and/or non-zero damage to property. Of course, since injuries
and deaths are relatively rare (as Table 4.2 indicates) most of the hazard
victimization experiences are ones which caused some damage to property
and /or possessions.

Table 4.3 shows that when we consider only hazard victimizacion
experiences (or in other words non-trivial hazard events), the incidence
proportions and rates decline, on the average, to about half the size of
the corresponding numbers in Table 4.1.

About 147 of the households surveyed experienced some hazard victim-
ization event in the 11 year period, equivalent tc a rate of slightly
less than 25 households out of a thousand in any vear. Projected to

the total household population of the contiguous 4B states, about two
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million households annually experience one or another of these five events
with resulting damage and/or injury.

Note that this definition of non-trivial can easily be regarded
as very much on the lenient side. although the respondents claim some
damage, the amount of damages involved may be quite small. Indeed, as
we show in the next chapter, many of the non-trivial experiences counted
in Table 4.3 are not very different from the trivial opes that we have
excluded from that table.

Among the hazards studied, tornado and windstorm victimization expe-
riences are easily most frequent with annual rates of 10.00 per 1,000
households. Since the best documentary records indicate a considerably

lower incidence of damage and injuries for cornadoes alone,h we suspect

that many of the incidents reported were windstorms without accompanying
tornado activity. Household fire victimizations are next in terms of
frequency. with annual rates of 5.8 per 1,000 households. Hurricanes
and floods have about the same victimization incidence levels, 3.5 and
3.4 per 1,000 respectively. Least frequent of &ll were reports of earth-
quake vicrimization events, with annual rates of 1.8 per 1,000.

By and large, households experienced ouly one type of hazard
victimization event throughout the period 1970-1980. Table 4.4 indicates
thar aboutr 13.6% of all the sampled households experienced one or more

hazard vicrimizations, of which 12.3% experienced only one hazard

ASee section later in this chapter for comparisons with other estimates.



Table 4.4

Multiple Victimization Exveriences with Yatural Hazards:

1970 co 1980

A. YNumber of Wazard Victimization Experiences of Anv Type

Number of Event Years Percent
0 86.4%
1 12.3%
2 1.22
3 or 42 0.1%
N = (13,005}

B. Pairwise Overlapping of Hazard Victimization Experiences

Floods Hurricanes Tornadoes Earthquakes

Fires x 0.17° 0.15 0.35
N (22) (20) (45)
Floods X 0.18 0.22
X (23 29
Hurricanes 2 0.30
N (39)
Tornadoes %
N

a°n1y one household reported four victimization incidents.

0.06
(8)

0.03
(4)
0.02
3)

0.07
N

1v-13

bPetcent of total sample (N = 13,005} exveriencing both fire and flood
victimization experiences. Number in brackets is number of househeclds

with that joint experience.
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victimization between 1970 and 1980.5

Only a very small proportion
experienced 2 or more (1.32%) and only one househald experienced four

non-trivial hazard types, the highest number occurring.

The bottom panel (B) of Table 4.4 presents counts of the jeint occur-
rence of pairs of hazard victimization. Not very much can be noted
in this display: Joint experiences of different non-rrivial natural
hazards events over the ceriod 1970 to 1980 were quite rare. Indeed,
while there is a slight tendency for all the events to be slightly posi-
tively related, these patterns are so weak as to be insignificant sub-

stantively and statistically.

Comparisons With Other Estimates

In order to design the research that is discussed in this monograph,
it was necessary to assemble as much as possible of the existing informa-
tion on household victimization by hazards. Indeed, it was those estimares
upon which we based the size of the Screening lnterview sample and calcu-
lated the costs of contacting impacted households by mail. The resulting
design estimates are showm in Tadle &4.5. (Appendix A provides a detailed

account of how these estimates were constructed.)

SNote that this table is based on the total sample, 13,005, and includes

those who were not able to remember the year in which a reported hazard
occurred. Table 4.3, excludes the latrer and hence reports a slightly
higher proportion reporting a victimization hazard event (14.3%). XNote
also that this tabulation counts all separate occurrences of a natural
hazard type that took place within a calendar year as a single event.
Since very few housenclds experienced multiple occurrences of a given
disaster type within a year, this mode of presentation dops not seriously
distort reality.
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Table 4.5

Ex Ante and Ex Post Hazard Victimizacion Estimates
for U.S. Households®

Ex Ante Ex Post Decade
Estimates Estimates
Hazard Hazard Vic-
High Low Design Experiences timizatiom
Hazard Tvpes Estimate Estimate Esgtimate Reported Only
Fires® 5% 1.0% 4% 4.3% 3.8%
Floods® 4% 1.1% 3 2.5% 1.9%
Hurri;anesb S% 1.5% x 5.1% 2.5%
Tornadoes® 22 0. 3% 12 11.1% 6.5%
Earthquakes®  0.7% 2.01% 0.5% 7.5% 1.1%
Corbined 14.5% 25.3% 14, 3%

3pased on data garhered in a housshold survey in selected California
communities, plus data gathered in a survey of state and local political
elites (sae Rossi and Wright, 1982, for detailed discussion of these
data). In addicion, survey data gathered by the National Fire Prevention
znd Control Administration (National Household Fire Survey, 1977) and
compilations of the chapter reports of the American National Red Cross
were consulted.

bBased or data from the chapter reports of the American National Red

Cross plus the two surveys cited in footnote a above,
“See Appendix A in which these estimates are derived in detail.

d“Design estimate"” is comvromise between high and low estimates used in
the design of the victimizarion study sampling strategy.
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Since there were several scurces of existing dara that were consulted,
estimares of victimizarion per decade varied slighely depending on which
source was used. American National Red Cross Chapter Reports (filed
by chapters after rendering aid in disaster events) tended to be
concerned with disasters of relatively wide scope, and hence
under-counted impacted households when only a few were involved.

Surveys conducted by the senior authors in Califcrnia and among political
elites in a sample of states and local communities asked respondents
about lifetime experiences and hence produced over-estimates, especially
since the questions eliciting victimization reports used the phrase
"experienced,'" as in the Screening Interview. Hence "high" and

"low" estimates were calculated. The "design'” estimate shown in the
third column of Table 4.5 contains the "compromise guesses" upon which
the size of the Screening Sample was based.

Note that the design estimates are close to the hazard victimization
findings, as reported in the last column of fable 4.5, but depart con-
siderably from the "hazards experiences"” reported (i.e., the total
of non~-trivial and trivial hazard reports), especilally for tornadoes
and earthquakes (the two hazards for which wany trivial event renorts
were reported). Since the sources upon which the design estimates were
based counted mainly what were thought to be household victimizacions,
we find the correspondence to be comforting.

The design estimates and the actual findings concerning hazard vic-
timizations do depart in significant ways, however. The design estimates

lead one to expect more {lood victimizations than the sample reported

(3% as compared to 1.9%) and considerably fewer tornado or windstorm victim-
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izations than the sampled households reported. Ve have no easy explana-
tion for che differences between the two flood estimares, except to ques-
tion whether the "compromise" should have been centered as close to the
"high" estimate. We suspect that the discrepancy between design and
findings for tornadoes occurs because we added "severe windstorms" to
the tornado category in the screening interview, while the design esti-

mates are based on evenrs that were limited to tornadoes alone.

Year by Year Fazard Victimization Rates, 1970 Through 1930

Table 4.6 contains annual hazard victimization rates (per 1,000 house-
holds) year by year for the period 1970 to 1980. Although 1980 was not
a particularly hazardous year, the highest overall annual rate was recorded
for that year, largely reflecting the high rate that year for tornadoes
and windstorms (14.77). Note alsc that there appears to be a trend through
tiia eleven year period fqr the combined overall annual rate to increase.
We suspect that this is due to the "telescoping" effect noted in several
similar investigntions.6 Events which ocecurred sometime ago tended to
be recalled as happening more recently. Thus the reports of natural
hazards events in the later years of the period may actually refer to
ones that took place much earlier.

Year to vear fluctuations in the rates are a.so of Iinterest. Some

reflect the occurrence of fairly large scale hazard events. For example,

6This telescoping effect is even more severe if we consider the trivial

hazard events as well as the ones reported in Table 4.6. Combined vic-
timization and trivial annual rates show an even stronger tendency

to an apparent increase towards the end of the eleven year period. Since
victimizarions are more likely to be remembered in sharper detail, we
would expect trivial ones ro be more likely to be telescoped.
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Table 4.6

Annual Hazard Victimization Rates: 1970 Through 1980
Incidents per 1,000 Households2

Combined

Serious
Year Fires ?10045 Hurricanes . Tormadoes  Earthquakes Hazards
1970 2.39 1.02 1.14 J.al 1.02 8.97
1971 1.71 0.88 .77 2.97 3.74 10.12
1972 3.05 5.69 1.9¢ 4.21 1.47 16.32
15973 2.84 1.83 1.83 4.67 0.20 11.47
1974 4.21 1.08 1.37 5.88 0.29 12.83
1975 4.03 1.31 1.69 4.97 0.28 12.29
1976 4.26 1.90 2.08 5.07 0.99 13.41
1977 3.9 2.44 2.18 7.23 0.44 16.20
1978 4.90 3.49 3.49 8.22 n.25 18.84
1979 4.7%9 2,07 6.30 9.18 0.88 23.22
1980 4.38 2.46 4.15 14077 1.85 27.60

aConsiders only victimization incidents {involvine deachs, injuries, or
damages). Rates computed by consilering only households in existence
in the year in question.
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the high rate for floods in 1972 is consistent with the severe flooding
of the valleys of the Susquehanna as a consequence of that year's Hurricane
Agnes. Similarly the high earthquake rate for 1971 coincidas with the
San Fernando quake of that year and the high rate for 1980 coincides
with the Ohio Valley shocks of that year.

These findings suggest that the recall methods used in the Screening
Interview do not lead to perfectly precise and accurate locating of even

non-trivial hazard events in time.7

Multiple Natural Hazard Victimization Events

The data shown in Table 4.3 provide one way of answering the question
of how importanrt natural hazards events are. The answer given there
is that victimization by floods, hurricanes and earthquakes
are, at least for this period, less frequently encountered than household
fires. Table 4.3 also indicates that tornadoes and windstorms are more
frequent than fires, a 5it more than two-thirds more frequent.

It is important to note that our measures of incidence center around
whether or not a household has had any victimization encounter with a hazard
of a given type. Thus a household that has had only one fire victimizacion

within the period 1970 to 1980 is considered as having had a non-trivial

7The "telescoping" of hazards events into proximate years makes it

difficult to produce annualized rates that do not artificially enhance
the incidence of hazards among newly formed households. 3ince such
newly formed households have been in existence for a short time, the
telescoped events reported by them lead to artificially enhanced rates
of occurrence. Hence in the remainder of the chapter, we consider
whether or not a household reports an experience with at least one

serious hazard event (of each type) as the basic measure of hazard
incidence.
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encounter., Households that have had more than ome victimization
are treated identically as those with a single encounter.

Because of a technical error in drafting the screening interview,
we did not ask death, injury and damage questions separately for each
hazard event that occurred within a single year. Hence while we are
able to tabulate the number of separate hazard events that were claimed
as experiences by the respondents, we cannot separate out the rrivial
from the non-trivial within any given year of multiple events. Table
4.7 contains the counts of all separate events -- trivial and non-trivial --
that were reported by the respondents. Note that it is precisely among
the hazard types that are likely to contain many trivial occurrences --
tornadces and earthquakes -- that most of the multiple within-year reporcs
are obtained. The main message of Table 4.6 1s that households reporting
a hazard experience as occurringduring the pericd 1970 to 1980 over-
whelmingly report only one such occurrence. However, the range is con-
siderable. One respondent reported 110 tornado-windstorm events over
the decade and another reported 33 earthquake-tremor experiences.a It

is a safe guess that most of these multiple reportings are of trivial

events.

8

These maxima areartificially precise. 1In the interview protocol,
allovance was made for up to ten events to be reported in any single
year, There were e¢leven years asked about. Thus, by constructiomn,
the maximum number of events of any type that could be reported for
the base period was 10 x 11 = 110. 1In like fashion, the report of
"33 earthquake or tremor’ events over the base period is derived from

a response of "Oh, there must have been about three a year,' multioliled
by the eleven vears.
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Table 4.7
Numbers of Event Years, Separate Events and

Event Incidence Rates
(Trivial and Victimizazion Incidents Combined)

Household Fires

Years with Number of Incidence of Separate Fires
Fires 4 Fires p 4 per Decade per 1,000 Households
0 95.75% 0 95.75% 7.328
1 4.14 1 4.06
2 .10 2 .16 Number of Separate Fires
3 .01 1-6 .03 Reportaed in Sample
Average 044 Average 045 586
Floaods
Years with Number of Separate Flood Events per
Floods 4 Floods % Decade per 1,000 Households
0 97.48% 0 97.48% 6.114
1 2.28 1 2.04
2 .18 2 .32 Number of Separate Flood
3-11 .08 3=21 .16 Events Peported in Sample
Average .030 Average .037 483
Hurricanes
Years with Number of Separate Hurricane Events per
Hurricanes % Aurricanes 7 Decade per 1,000 Households
0 94.907% 0 94.90% 11.487
1 4.62 1 4.22
2 .37 2 49 Number ¢f Separate Hurricane
3-11 A1 3-4 .25 Events Reported
5=20 .14 946
Average .060 Average .073
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Tornadoes
Years with
Tornadoes X
0 82,93
1 10.28
2-3 .55
4-11 25
Average .136
Earthquakes

Years with
Earthquakes %
0 92.492
1 7.03
2 .32
3-11 .18
Average .087

Combined Hazards

Table &.7 (continued)

Number of
Tornadoes %
0 88.93%
1 g.73
2=3 1.90
5-11 + 40
12+ .12
Average .200
N.aber of
Earthquakes 2
0 92.492
1 5.87
2 .78
3-5 .62
6=-33 .25
Average .123

Years with Fumber of
Hazard Hazard
Reports L Reports 4
0 74.69% 0 74.697
1 19.5%3 1 17.02
2 4.24 2 4.74
3 .85 3 1.55
4-13 .70 4=13 1.70
14+ .21
Average L3356 Averaze .478

V=22

Separate Tornadoes per Decade
per 1,000 Househclds

30.917
Number of Separate Tornadeo
Events Reported

2,501

Separate Earthquake Reports
per Decade per 1,000 Households

21.917
Number of Separate Earthquake
Reports

1.601

Sevarate Hazard Repnrts per
Decade per 1,200 Households

77.763
Number of Separate Hazard
Reports

6,217
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In any event, because of the impossibility of sorting out the trivial
experiences from victimizations year by year in the data obtained from
the screening interview, the remainder of the chapter focusses primarily
on what might be called the "victimization-year."” That is, we count as

a single occurrence a report of one or more hazard victimization events

occurring within a year.

Calibrating Natural Hazard Incidence

In order to develop an aporeciation of the ceomparative importance
of hazard victimizations, it is useful to comcare how frequently
other unpleasant experiences occur. In order to provide such comparisons,
we asked a subsample (1 household in 10) whether or not each of seventeen

unpleasant events had happened to someone in the household during che

period 1970 to 1980.9 A tabulation of those c(npleasant experiences is

showu in Table 4.8.

9The exact wording of the question was as follows: '"Now I will read vou

a list of acts of nature or other sericus events that sometimes happers

te people., For each event, please tell me whether or not your family or
household has had any experiences of that sort since 1¢701." For persons
who claimed that an event happened to them or their households, a follow-
up question asked, '"Were there damages or injuries?" This follow-up was
only asked for events in which damages or injuries were not obvious conse-
quences {e.g., we considered that unemployment carried ohviocus consequences}.
The seventeen ''moxious'' events were chosen somewhat arbitrarilv: The
natural hazards were chosen because the ones in questioa are frequently
referrad to as important natural hazards dangers in the United States;

the others were chosen by the research staff as relatively serious

events that were alleged to be fairly frequent household experiences.



Table 4.8

Selected Other Noxious Events Experienceda
During Period of 1970 to 1980

Event

Other Natural Hazard

Events

Lightning

Landslides
Hailstorms
Srowstorms

Ground Subsidence

"Bad Luck' Events

Auto Accident
Victim of Crime
Vietim of Shooting

Unemployment
(6 or more months)

Birth of Defective Child

Unexpected Death of
Family Mcmber

Personal Breakdowns

Arrests and Imprisonments
Drug or Alcohol Addjicrien
Mental Depression

€hild in Trouble

Marital Breakup

Personal Bankruptcy

(N = 1,245)

V=24

Percent of Experiences

Percent with Damage and/or
Experienced Infury
N " N of Events
6% (39) 52% (79
0.5% 2) 33% (6)
11.3% (66) 417 (1l41)
37.4% (&1)) 8% (466)
2.7% (3) 9% (34)
B8.2% 25 832 (102)
14.5% (65) 67 (180)
0.67 (3) 71% ¢h)
13.0%2 ———— ———
2.32 —— ——
B.8% e ———
1.5% (2) 107 (19
1.0% {3 237 (13
3.8% —— ——
4,02 -—— e
8.7% —_—— ——
1.4% —— ——
interview.

8 Asked only of 1 in 10 subsample of those given the screening

bQuestlons on damayes o: injuries not asked of noxious events marked by ‘'----,
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Because the unpleasant experiences {noxious events) are tabulated
in Table 4.8 as incidents of all sorts, trivial and sericus combined,
the appropriate comparisons are with the five hazard percentages shown
in Table 4.1.

The noxious events have been grouped in Table 4.8 according to whether
they refer to natural hazards, "bad luck events'" (events over which nouse-~
holds had litcle econtrol), and "personal breakdowns" (events towards
the occurrence of which the households and/or individual may have made
some contribution). Hallstorms and severe snowstorms were the two natural
hazard events that were very frequent, the latter being more frequent
than any of the natural hazard events studied in detail in this survey.
Lightning strikes appear to be about as common as household fires, with
landslides being more rare than any of the five, and ground subsidence
being somewhat rarer still. Of course, the sariousness of the natural
hazard events showm in Table 4.B is somewhat uncertain. On the one hand,
aboyt half of the lightning strikes produced injuries and/or damages,
but only 8% of the snowstorms and 9% of the ground subsidences had such
effects.

The incidence of "bad luck™ events appears to be of about the order of
rhe five main hazards experiences. Unemployment lasting six or more months
atrikes about as frequently as hurricane experiences and victimization
by crime. Unexpected deaths and serious auto accidents appear to be
about as frequent as earthquake/tremor experiences. Few households were
victims of shooting and few suffered the misfortune of the bircth of a

defective child.



1v-26

Most of the personal breakdowm events were more rare than any of
the five hazards, the main exceprion being marital disruptions, experien~ed
by a little less than nine percent of the households.

Another way of presenting these materials is shown in Table 4.9,
which contains annual incidence rates per 1,000 households.lo The annual-
ized rate for the other natural hazards combined is about twice that
for the main five hazards combined, a comparison which means that severe
snowstorms and hailstorms are more likely to occur than any of the five
main natural hazards.

But so are "bad luck events' more likely to occur as a combined
set than the five natural hazards. Only personal breakdowns as a Rroup
are less frequently ancountered than the five hazards of main interest.

In more specific terms, Table 4.10 groups the noxious events studied
into those that occur more often than the five natural hazards under
study, those that occur less freq ently, and finally those that occur
about as often. The five natural hazard experiences (trivial and non-
trivial) are thus seen to be on abou~ the same order of magnitude as
lightning strikes, auto accidents, mental depression, unexpected fami.y

deaths and marical disruptions.

10Note that annual incidence rates for the five natural hazards differs

from that presented in Table 4.1 (48.3 versus 31.5) because it was
computed only for the 1 in 10 subsample who were asked the noxious
events questions.
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Table 4.9

Incidence Rates for Noxious Events Compared

to Natural Hazard Experiences
(N = 1,245)

Annual Rates?
per 1,000 Households

A. All Five Trivial and Non-Trivial
Natural Hazards (fires, floods,
etc.) 48.3

B. Other Natural Hazard Events

(lighcning, snowstorms, etc.) 99.6
C. Bad Luck Events 90.6
D. Personal Breakdown Events 42.4
E. All Noxious Events (B to D) 232.6

aComputed by adding up the events that occurred in each category

acd dividing by the number of years households were exposed to
risk.
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Table 4.10
Noxious Events and Natural Hazard Exveriences Compared

(Percent Reporting At Least One Event)

A. Noxious Events That Happened More Often Than rhe Five Natural Hazards

Severe Snowstorms (37.42)
Severe Haflstorms (11.3%)
Victimization by Crime (14.5%2)
Unemployment for Six Months or More (13.0%)

B. Noxious Events That Happened Less Often Than the Five Natural Hazards

Landslides or Cave-ins (0.5%)
Drug or Alcohol Addiction (1.0%)
Arrest or Imprisonment (1.5%)
Being Victim of Shooting (0.5%2)
Birth of a Defective Child (2.3%)
Personal Bankruptcy (1.4%)
Ground Subsidence (2.7%)

C. Noxious Events That Are as Frequent as Five Matural Hazards

Lightning Strikes (6.0%)
Auto Accidents (8.2%)
Mental Depression (3.87%)
Unexpected Family Death (8.8%)

Marital Disrtuption (B.71%)
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The Spatf{al and Social Distribution of Natural Disaster Events

NMatural hazard events have definite ecological distributions. The
paths ¢f hurricanes that strike the continental U.S. are more likely
to strike the Gulf states and the lower Atlantic seaboard. Interior
states may sometimes be affected by flooding accompanying heavy rainfall,
as in the case of the 1972 Agnes-caused flooding in Pennsylvania, upper
Vew York and Maryland. Tornadoes are known tao favor a diagonal belt
running from the Southwest to the Northeast. Earthquakes are more likely
to occur along the known fault lines. Floods are less specialized --
even the arid states are subject to flash flooding -- and all states
are subject to some flooding. In :zontrast, house fires occur all over
the country in a much more even-handed discribution.

The social distribution of natural hazard impacts, however, 1s not
as well known. To the extent that different kinds of households are
attracted to different areas of the country, the geographical distribu-
tion of disasters will affect some parts of the population more than
others. The types of structures inhabited by, say, the poor as opposed
to the affluent may make some families more susceptible to the impacts
of natural hazards. And so on through a list of the ways in which house-
holds differ one from the other.

It cannot be expected that social characteristics of households
will account for much of the variation in natural hazards impacts. Hazards
affect households so infrequently that even if some are more likely to
be seriously affected by, say, floods, the vast majority of such types

of households will live unscathed through any given period. In addition,
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widespread hazard events, such a. hurricanes or earthquakes, affect large
areas that are inhabited by a wide variety of households and can hardly
be expected to single out particular types of households for especially
hard trearmen:.

Table 4.11 contains victimizacion hazard rates
by selected household characteristics. The entries in the table
are the number of households per 1,000 households that experienced a
victimization instance of the relevant hazard during the period 1970 to
1980. Thus the first entry in the upper left hand corner of the table
states that out of every 1,000 households whose heads were 30 or under,
41.7 experienced non-trivial household fires during the period 1970 to
1980. 1t

The fi..: panel of Table 4.11 indicates how victimizations of house-~
holds vary with the age of the head. By and large, households headed
by younger persons are more likely to be victimized.
Thus 41.7 per 1,000 of the households headed bv somene
under 30 had a serious household fire. The rates increase slightly to
46.3 for households with heads between 30 and 44 and then decline to 35.9
and 15.9 for households in the two oldest age groups. Similar patterns
are shown for flecods and hurricanes. For these three hazards, households
vhose heads are between 30 and 44 have the highest rates and the oldest

households (with heads over 635) have the lowest rates. In contrast,

ll'm-:ile annualized rates might have appeared to be appropriate, the
telescoping effect of racall would have over-estirated rates for
younger households and produced inflated rates for such househclds
and for any age related household characteristics.
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tornadoes and earthquakes have a more regular pattern with the voungest
households having the highest rates and the oldest the smallest. The
most consistent finding in Table (..l across all natural hazards tvpes
is the much lower incidence of victimizaticn for the oldest house-
holds. As the rates per 1,000 households for all hazards combined shows
(last column on the right), the oldest households (heads over 6535) have
rates that are about half those of the younger group.

In part, these age differences reflect the correlates of age that
affect exposure to natural hazards events. Older households
are more likely to be homeowners and thus live in better structures.

Panel B considers tenure differentials in hazard victimization.
Overall, there is not much difference between households whe
rent and those who own. However, renters are slightly more likely to
have experienced non-trivial fires, floods and earthquakes, while owners
are more likely to have been victimized by hurricanes and tarnadoes. These
patterns, we suspect, reflect the structural and locational differences
among rental and owner-occupied units in the typical housing stocks of
American communities.

Panel C tabulates rates by place of residence. ¥XNo clear dominant
vattern appears consistently across the five hazards tvpes. Large city
residence is most likely to expose a household to a highe» risk from
household fires, and to earthquakes, and small city residence
is likely to lower all risks. However, no other pattern emerges and

even these patterns are not very pronounced.
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Panel D considers the influence of household size on hazards victim-
ization. Clearly, larger households are more likely to have non-trivial
fires, the incidence per 1,000 households rising from 26.6 for one
person households to 62.8 for those composed of 6 or more. Althoush
larger households generally appear to be exposed to more risk, the patterns
with respect to cther hazards are not as clear-cut as in the case of
household fires. Of course, household size is related in
a complicated wav to age -- with both younger persons and the very old
more likely to li.e in small househoclds -- and hence some of these patterns
may simply be reflecting that fact alone.

Racial differences among households are considered in Panel E. o
consistent pattern of racial differences is shown. Black households
are more likely to experience non-trivial household fires and hurricanes,
but whites are more likely to be victims of non-trivial floods and torna-
does. Other non-whites (mainly Hispanic) are much more likely than either
to experience earthquake victimization.

Sex differences (based on the sex of the respondent) are also unclear.
Indeed, since males and females in a majority of the households are report-
ing for the entire household, there should nct be much in the way of
differences. Of course, in single person and single adult households,
only one adult was available and hence such respondents represent largely
their own personal experiences. Such sex differences likely will disappear
when we hold other information about the households constant. In any
event, considered by itself, the sex of the respondents has its strongest
effect on tornado victimization, with male respondents being considerably

more likely to report serious tornzdo events thaun females.
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Panel G tabulates non-trivial experience rates bv each of the nine
major Census regions of the U.S. Rerional differences appear with respect
to all of the natural hazards considered. Victimizations by fire appear to
be more frequent in the Mountain and West South Central states and least
frequent in MNew England and the Middle Atlantic states. Non-trivial
flcods show a rather flatr regional profile: the Pacific and South Atlantic
states have the fewest flood victimizations while the highest rates are
to be found in the }Middle A:lanticlz and the West North Central states.

As to be expected, hurricane victimizations cluster heavily in che
Gulf and South Atlantic states with only a few vicrims to be found

in the Pacific or Mountain states.13

The regional clustering of tornado victimization is also quite pro-
nounced with high rates in the East and West North Central and the West
South Central, the states through which Tornado Alley passes.

Finally earthquakes show a pattern of very high incidence in the
Pacific states, as expected, with low rates almost everywhere else. Indeed,

earthquakes show the strongest regional patterring, the victimizarion

rates per 1,000 households being 84.7 for the Pacific states and 1.0 for

12Undoubteclly reflecting the widespread effects of the flooding accom-

panying Hurricane Agnes in 1972.

13Possibly reflecting the experiences of households that had migrated

from South Atlantic and Gulf states during the period 1970 to 1989.
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New England.la

Panel H considers total household income (as reported). ¥o particular
pattern shows up with resrect to this measure of household socio-economic
status. The least affluent households tend to report fewer serious hazards
events, possibly reflecting the lower incomes of the aged. The most
affluent househclds report more tornadc and earthquake vietimizations, but
no other particular patterns appear.

The findings of Table 4.11 consider only one household characteristic
at a time. To the extent that such characteristics are interrelated,
any of the findings might be reflecting some of the others. In short,
the effects of age shown in that table might simply reflect the fact

that the age distributions of regional populations may vary. In order

" "

to estimate the separate or 'net" effects of each of the household char-
acteristics, we have calculated regressions, as shown in Tlable 4.12.
The dependent variables in the regression equations of Table 4.12
are the number of hazard victimizacions from 1970 to 1980 nf
the types in question per 1,000 households. Each row of the table presents

regression c¢oefficients (unstandardized), with the standard errnrs

15Note that these rates count each household at its present location,

not necessarily at the residence in which the household was residing
at the time the hazard experience took place. Hence, it may well be
the case that all the New England households claiming an earthquake
experlence actually were living in the San Fernando Valley in 1971

and hence are reportirg a California rather than a New England event.
Given the migration and mobility patterns of the U.S. population over
an eleven year period, considerable portions of the households studied
may have lived in several regions in that perlod. (Annual interstate
mipgration rates range between 3 and 4%, cumulating to about 25% cver a
decade.)
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of the coefficients in parentheses below. The interpretation of the
coefficients is fairly straightforward: the coefficient -.4652 for age
in the column labelled fires means that for each vear of age, holding
everything else Iin the equation constant, fire victims per 1,000
households occurring during the period 1970 to 1980 drops by .6652. That
is, 1,000 households whose heads are 25 years of age report 29.9 mcre
household fires than 1,000 househclds whose heads are 70 vears of age.
Similarly, 1,000 households who own their dwellings report 6.6 fewer
household fires for that period than households who rent.

Note that we have included in the equations a variable that measures
the time a household was in exlstence during the period 1970
to 1980. This variable holds constant the variations in exposure to
risk occasioned by the fact that some households (about one in three)
were formed during the period 1970 to 1980 and hence were not exposed
to risk during the entire 11 year period.

At the hottom Af each of the columns in Table 4.12 are the Rz's
for the equations. This coefficieut is a measure of the extent to which
variarions in the exposure to risk are "accounted for" by the variables
in the equations. Because the coverwhelming majority of all households
did not have any non-trivial natural hazards experiences during the period
under study, but nevertheless differ among themselves in age, tenure,
and so on, these indepandent variables cannot make much of a differerce
in determining exposure to risk. Hence, ncne of the equations are expected
te "account for" much of the difference in hazard victimization. Indeed,
such is the case. Less than 1% of the variation in fire and flood victim-

{zations can be accounted for, and the other equaticns also explain very
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modest amounts. Indeed, we can do best in accounting for earthquake wvic-
timizations (RZ = ,041) but by anv standards usually applied to social
research, this is also a vervy modest amount.
The regression eaquation pertaining to fire victimizations is
shownt in the left hand column of Table 4.12, Major influences on non-
trivial fire experiences are age, vears in existence, and number of
petsouns in the household. Fire victimizations decline with increasing age,
increase with years in existence and increase with the number of persons
in the household. WNeone of the other factors in the equarions is sigaif-
icant. Note that some of the differences we saw in Table 4.11 have now
declined in significance: Renters appear no more likely than owners
to be victimsof fire, once we take inte account the fact that renters
tend to te younger than owners and to be recently formed households.
Despite the low Rz for the fire equation, the differcnces in incidence
among extreme types of households can be quite large. Thus a household
that has been in existence throughout the period and is headed by a person
who is 30 years old has a predicred victimization rate (per 1,000 households)
of 54.4 as compared to 9.1 for a household with a seventy year old head

that was formed in 1980.

The equation for ¢1aod victimizations Ls somewhat weaker

than for fires, with only 0.4% of the variance being explained. Only
the age of the household head makes any difference, along with living
in a Middle Atlantic state. All the other elements in the equation vield

insignificant coefficients. Thus households headed by a 30 year old person

and living in the Middle Atlantic states have a victimization rate (per
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1,000 households) of 30.43 as compared to 2.38 for households headed
by 70 vear olds living in the Mountain states.

Exposure to hurricane victimization is somewhat berter

nredicted: RZ = . 01l4. A different set of predictors plays

the important roles in hurricanes. As might be expected,
regional location constitutes a strong influence with residence In the
West South Central and Middle Atlantic states being important, along
with living in nedium sized cities or suburbs. Among household charac-
teristics, only che size of the household makes a difference, with larger
households more likely to be victims of a hurricane. Again,
the extremes can be quite dramatic: A 6 person household living in a
medium sized city Iin the South Atlantic repion has an expected victimization
rate of 38.7 (per 1,000 households) as compared to essentially rero for
a comparably sized household thatr lives in the Mountain sctares.

Tornadoes are even better predicted than hurricanes, with Rz for
the equation reaching .022. Regional differences are strong, with the
Central state regions having significantly high positive coefficients.
But, household characteristics also make a difference: Older persons
are less likely to have suffered a serious tornado or windstorm exverience.
Whites are more likely than blacks, perhaps reflecting the fact that
blacks are mainly to be found in the larger cities within those regiens.
A significant positive coefficient 1s also found for vears of household
existence, indicating that tornadoes occur at about the same rate each
vear and the longer a household has been in existence, the more likely
it was to have a seriocus tornado experience. Perhans most intriguing

of all {s the high positive coeffitient for male respondents, a finding
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for which there appears to be lictle interpre:ation.lS More sensible
is the positive coefficient for income, indicating that upper income
households are more likely to be victims of a tornado or windstorm of
more than minimal intensity.

The range of experience caught by the tornado equation is also best
illustrated by raking an extreme case: A white househcid headed by a
30 year old, reported through a male respondent, with an annual income
of 540,000 and living in a large city in the East North Central region
had an estimated rate of 139.12 tornado victimizations per 1,000
households. In contrast, a black family living in the Mountain states,
headed by a 30 year old person, earning $40,000 per year and living in
a rural area had an expected rate of tornado victimization of essentially
0.0 per 1,000 for the period 1970 to 1980.

Earthquake victimizations appear to be primarily a locational
matter. Persons living in large cities were more likely to c¢laim non-
trivial earthquake experiences, but no other characteristics of households

such as income, race, age, or years in existence played any role. The

main determinants appear to be regional, with =2 very high positive coef-
ficient for living in the Pacific states and low negative cnes for living
in New England and the Middle Atlantic states.

The extreme predictions are as follows: A Los Anpeles family would
face an experlence rate of 93.96 (per 1,000), while a New England rural

family faced a rate of only 1.28 (per 1,000).

15One might speculate that the probability of a male answering the telephone

interview was differentially distributed among areas, but that explanation
is unzonvincing.
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Considering the five combined hazards experiences (as in the last
column of Table 4.12), we note that icr is most hazardous to belonw to
a young, affluent, and large white household that lives in the hurricane
or tornado belts. As in the case of the single hazards considered separatelyr,
the equations do not predict very well the kinds of households that will
have these experiences, rhe Rz for the combined hazards equation being
only .0135. In short, some households are exposed to a greater risk,
but the overall level of risk is not high encugh to be able to predict

with any accuracy which kinds families will be disproportionately affected.

Comparison Wicth Other Noxious Fvents

It is useful to compare the social distribution of hazards experiences,
ag shown in Table 4.12, with the social distribution of the "other noxious
events”" discussed in an earlier section, as in Table 4.13. In chat table,
we have combined the noxious events into the three categories discussed
earlier, namely, "Other Natural Hazards Events” (consisting of experiences
with the five natural hazards events of the 17), “Bad Luck Events' (expe-
riences such as auto accidents and unemployment), and "Personal Breakdown
Events' (such as depression and bankruptcy). Each of the three tynes of
events plus a combined index encompassing all three are used as dependent
variables in regression equations having the {dentical structure to those
shown in Table 4.12,

While the sizes of the coefficients in Table 4.13 cannot be compared
with those of Table 4.12, it is valid to compare which household charac-
teristics are statistically significant. Thus, Table 4.13 indicates

that the age of the head of the house 1s consistently important for expe-



Table 4.13

V=16

Regression of Noxious Events on Selected Household Characteristics

(N = 1,035)

(Dependent Variables are Number of Events per 1,000
Households During 1970-1980)

Other Personal Combined
Natural Bad Luck Breakdown Noxious
Independent Variables Hazards Events Events Events
A. Household Characteristics
Age of Head of House
b = -3.871% =4, 060%% =2.718%% =10, 87%%%
SE = (1.52) {1.65) (1.04) {2.86)
Years in Existence?
b= 5.4935 -8.130 -9.183 -12.08
SE = (7.87) (8.51) (5.24) (14.8)
Number of Perrons
b = .6419 4.934 -1.015 4,493
SE = (6.91) (7.48) (4.60) (12.9)
Owner
b= -23.55 -16.70 -98.24%% -140.1
SE = (33.9) (58.3) (35.8) {101.2)
White
b= 250, 1%* 159.1* 58.29 467, 2%%
SE = (746.4) (80.5) (49.5) (139.7)
Other Nen-White
b = -22.49 192.9 -36.36 133.2
SE = (14.1) (152.1) (83.5) (263.9)
Household Income (000's)
b = 3.887 . 8928 -1.313 3.442
SE = (2.11) (2.28) (1.403) (3.97)
Male Respondent
b = -.7098 -84.33 -1.520 -87.83
SE = (44.9) (48.5) (2.99) (84.4)
B. Place of Residence®
Small City
b= -6.116 35.59 -24.14 5.220
SE = (60.7) (65.6) (40.4) (113.9}
Medium Sized Ciry
b = =-22.16 60.06 9,610 46,31
SE = (73.8) (76.6) (4.71) (132.9)



Independent Variables

c.

Place of Residznce
{continued)

Suburbs
b=
SE =

Large City
b=
SE =

Regiond

Pacific
b=
SE =

West North Central
b=
SE =

West South Central
b =
SE =

East North Central
b =
SE =

East South Central
b=
SE =

New England
h =
SE =

Middle Atlantic
b =
SE =

South Atlanrcic
b =
SE =

Intercept
b=
SE =

R2

Table 4.13 (continued)
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Other Personal Combined
Natural Bad Luck Breakdown Yoxious
Hzzards Events Events Events

29.77 53.15 -29.39 52.98
(62.8) (67.9) 4lL.7) (117.8)
121.3 240, 35%% 54.70 414, 4%*
(76.4) (82.6) (50.8) (143.4)
~442,2%% 83.85 28.54 330.3
(149.3) (161.5) (99.3) {280.4)
396, L%k 103.6 1.015 293.2
(140.2) (151.6) (93.2) (263.2)
-187.5 20.75 114.5 52.98
(140.) (15.1) (93.1) (262.9)
206.6 22.6 65.69 294. 4
(129.6) (14.0) (86.2) (24.4)
~240.4 -80.58 25.33 =-295.7
(142.0) (153.7) (94.5) (266.8)
132.0 67.71 15.85 215.1
(142.5%) (154.2) {94.8) (267.6)
10.7¢6 51.80 -16.58 23.89
(131. 2) (141.9) (87.3) (246.4)
200.2 5.330 29.64 -165.2
(130.7) (141.4) (86.9) (245.3)
433 _6%*% 533, Thkx 398.04%* 1381.4%%x%
(170.1) {184.1) (113.7) (319.5)
1,138 .037 .051 . 084
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Table 4.13 (continued)

Svumber of vears (l1-11) household was in existence during period 1970 to 1980.
bDummy variables: Omitted category is "black."”

cDummy variables: Omitted category is "rural.”

dDummy variablegs: Omitted category is Mountain States.

*p < .05
*%kp < .01
*hkp < ,001
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riences with noxious events, older households being less likelv to have
had such exverlences during the preriod 1970 to 1980. For the five natural
hazards, the age of the head of the house was significant for some and

not for others. Younger households are simply more likely to be exvosed
to risk, especially bdad luck events and personal breakdowns.

More recently established (less than 11 years) households are no
more likely to be exposed to risk of having such noxious experiences.
Negative findings of the same sort also characterizes household size
and income.

Owners are somewhat less exposed than renters to personal breakdown
events. And white households are more likely o experience the natural
hazards, most likely snowstorms and hailstorms that are so large a com-
ponent of these additional hazards. Whites are also more likely to
experience "bad luck events,” and they are also more likelv to occur
to those who live in large cities.

Finally, the regional variables avnpear to show that the Pacific
states are less likely to experience these natural hazards and the West
Yorth Central states more likely. Again this pattern probably reflects
that fact that snowstorms and hailstorms dominate this index in terms
of frequeney. Tt is therefore hardly surprising that snowstorm and hail-
storm experiences are reported infrequently in California and frequently
in the western portions of the North Great Plains.

The patterns of correlates for the seventeen noxious events are
different from those discussed in the last section. FWHence. at least
one explanation is ruled cut -- namely that resnondents were simply com-

plaining about their lives, elevating minor happenings irto major trauma,
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as would be suggested 1f all the events had the same distribution among
households. On the contrary it aopears that noxious events and natural
hazards behave differently, the former being heavily dependent om regrion

and the latter being more dependent on household characrerisrtics.

Summarv
Experience with natural hazards -- fires, floods, tornadoes, hurricanes,
and earthquakes -- is relatively frequent for the U.S. population as

a whole. Over the decade of the 1970's, about one household 1. four
experienced such an event. Roughly half rhese experiences were “'trivial”
in the sense that no injuries or property damages were incurred. Thus,
the rate at which families are actually victimized bv natural hazards

is on the order of 10-15% per decade.

Vulnerability to hazard vicrimizarion appears to be ¢onditioned
mainly by gecgraphy, and much less so by social and demographic charac~-
teristics of households. Net of the well-known regional differences,
victimization by natural hazard is more or less randomly distributed
over the population.

Of course, to know that a household experienced 2 hazard event,
or even was victimized by one, says little about the magnitude of loss.
Some victims suffer minor amounts of damape, and others substantially

larger amounts. The nature and magnitude of losses sustained by hazards

victims are che topics of the next chapter.
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CHAPTER FIVE

DEATHS, INJURIES, DAMAGES, AND TOTAL COSTS

Introdyction

The total costs to a household of a natural hazards event consist
of all the burdens incurred because of the event minus any benefits
that may have accrued. When we consider that the burdens can cover
a miscellaneous congeries of troubles, only some of which can be
translated intc menetary terms, then the t;sk of estimating costs becomes
formidable. Benefits present no less of a problem for measurement.
Indeed, since benefits from a disaster are likely to be indirect or
occur as side effects, they may be difficult to detect at all.
Nonet?eless. some costs can be approximated fairly accurately, especially

.
when they. are easily converted into monetary terms. The damages to

property and posse2ssions and the direct monetary costs of injuries
can belestimated through reports from victimized househclds. Since the
dollar values of damages are usually ascertained necessarily when repairs
are made or when insurance claims are filed, we can expect that many,
if not most, households would know the sums involved, at least approx-
imately. Similarly, the dollar costs of medical care are alsc known
from bills paid or from medical insurance claims made.

These, to be sure, are not the only costs borne by a household
experiencing a natural hazard. The trauma inflicted by the experience
itself, the impairment of functiouing, and the disruption of normal

routines are perhaps less tangible, but equally real, 1In addition,

households may experience indirect effects of the event, involving the



disruption of public services, or of normal economic activity in the

locel community, and so on. The monetary costs discussed in this chapter
do not include any of these costs. Here, rather, we deal with the
consequences of hazards that result directly in damages and injuries.
Furthermore, only those costs that have been recorded in monetary terms

in the memories (or records) of ocur respcndents are counted. The restric-
tion to relatively straightforward damages and injuries, of course,

is not & judgment on the importance of these other, less palpable,

costs, but rather a confession of the limits of the research methods
employed in this project.

A cautionary note: the period 1970 through 1980 is also a period
in which inflationary processes changed drastically the purchasing power
of our currency. The reader is advised to keep this fact in mind when
reading dollar amounts that have not been converted into constant dollars.
0f course, where especially appropriate such calculacions will be made,
as noted in the legends of statistical tables and in the text.

The issues addressed here are primarily descriptive ones: What
is the distribution of costs? From what sorts of damages and injuries
do they arise? What kinds of households are likely to suffer large
as compared to small amounts of monetary costs? And so on. The focus
in all cases is on what might be called the "gross costs" incurred
as a result of the disaster -- that {s, the initial damage done and
injury inflicced as a direct result of the event. The "net cost,"”
that portion of the original cost that remains after insurance claims
are paid, relief monies provided, and other forms of assistance are

rendered, {s considered in some detail in the following chapter.



The findings reported in this chapter are derived from the mail
follow-up survey whose implementation was discussed in Chapter III. With
due allowances for non-response, the mail survey sample can he taken

as a probablility sample of surviving households that experienced one

or more of the five hazard events during the decade 1970-1980.1 Owing
both to refusals to cooperate in the study after screening (which,

it will be recalled, was correlated with the extent of damages inflicted
by the event) and to the decision to "sample out" a fraction of the
"trivial" hurricane, tornado, and earthquake events that were identified
in the screening interviews, the final sample of victims is probably
skewed somewhat in favor of victims suffering higher-than-average costs.
As noted previously, the final sample is a sample both of households

and of hazard events. The number of households involved is just under
1,300, but these households supply victimization data for a total of
1,625 events. This latter constitutes the case base for all analyses
reported in this and the following chaprer. Table 5.1 shows the disrri-
bution of these 1,625 events according to the type of hazard each repre-

sents.

Estimating "Total Dollar Costs”

"Total dollar costs"” can be defined as the dollar value of damages

1Because the study is retrospective, the sampling strategies emploved

do not cover households in which all family members died as a result
of the event, or households who emigrated to other countries subse-
quent to their victimization, or households that were dissolved f{or
any other reason.



Tvpe of Hazard

Table 5.1

Frequency of HazardTypes in Mail Survey

Number of Cases

Fires
Floods
Hurricanes
Tornadoes

Earthquakes

TOTAL

263
152
261
581

363

1625

Percent

16.5%

9.42
16.1%
35.8%

22.32

100.0%
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to property and possessions, plus the dollar value of medical care
resulting from hazard related injuries, plus all other expenses related
to the event. Total dollar cost is a critical variable in this chapter
and hence a detailled description of how it was constructed is important.
The strategy followed was to ask about specific kinds of damages
and the dollar amounts involved, followed by a summary question that
ésked for an overall estimate of the sum of those damages (and any
other monetary costs borne). The entire series of questions was prefaced
by the following f£ilter questions:

""Was anyone in your family or household injured or killed or
did anyone become physically sick as a result of the event?”

"Did you and your family or household suffer any damage to your
house or apartment or damage to your furniture and personal
property 23 a result of the event?"
Any respondent who indicated that someone had been injured or killed
was then asked a series of questions on the costs of medical c¢are involved
(if any). Similarly, anycne who indicated any property damage was
asked a series of questions on damages to specific categories of property
or possessions (e.g., roof, walls, jewelry, cars, etc.), and followup
questions on the dollar amounts involved.
A summary question which followed these two series then asked:
"What were the rotal dollar costs to you and your family that
resulted from the event? Please include the costs that resulted
from the injuries and damages that you listed in Questions 12
and l4, any losses of valuables in Question 16, costs of living
in other places in Question 18, and any other expenses vou had
as &8 result of the event.”

(See Appendix B for details on this series of questions.) Note, then,

that two estimates of '"total cost" are available.z The first is the

2To emphasize, throughout this chapter, we use the term "cost' to refer
to the monetary lLoss involved regardless of whether the amount was
reimbursed through insurance or any other financial aid.
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respondent’'s own estimate of total dollar losses, and the second is

the sum of responses given to each oI the category-bv-category cost

questions. Rather than make an 3 priori decision as to which of these
was the more valid measure, we simply compared the two estimates and
took whichever was the higher as the household’s actual total cost
figure.

There is, of course, yet a third estimate available -- that pro-
vided by respondents in the course of the screening interview. Although
the screening estimates were made "on the spot"” and preceeded the more
detailed estimates made in the mail follow-up by weeks or even months,
the "total dollar cost"” variable employed in this chapter correlates
at about .70 with the estimates obtained in the screening interview.3
This correlation gives one some confidence in the reliability of the

cost data available for this analysis.

Defining Sericus Hazard Events

As discussed in Chapter 4, to "experience' a hazard event does
nct necessarily imply that people were injured or property losses in-
curred. Hence, as {n that chapter, we are concerned to separate out
"serious" from "minor' evenrcs. Since the cost information contained
in the mail survey is much more detailed, we can be more certain about
the resulting classificarion here than we were in Chapter 3.

For purposes of the present chapter, a "serious" event is any
reported victimization that caused non-zero total dollar costs (whatever

the actual dollar value of the loss), or that injured (or killed) at

3The correlation was computed by converting the dollar sums involived into
logs so that the correlation would not be too affected by the small
number of very large damage estimates.
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least one member of the household, or, of course, both. This, to be

t

sure, is a lenient definition of "serious." A home fire that destroved
a §$5 wastepaper basket would, for example, qualify as "serious" by
our definicion, as would one that destroved the whole house.

By this (admittedly lenient) standard, most of the events remaining
in the sample at this point qualify as serious (see Table 5.2); =arth-
quake events provide the main exception. The table shows the proportion
of events that caused any damages or any injuries. To emphasize, the
table shows events, nor households, and so the case bases are as shown
in Table 5.1 (less those with missing data on appropriate variables).

The results of Table 5.2 are fairly straightforward and require
no extended discussion. Most of the fire events reported by our respon=-
dents (86%) resulted in at least some dollar damages; the same is true,
in lesser degrees, of floods (76%), tornadces (65Z), and hurricanes
{55%). Most earthquake events, in contrast, inflict nc dollar damages;
only 14% of the reported events causaed any dollar damage at all. These
differences are generally as one would expect given the nature of the
events themsaelves: the more intense and localized hazards types (e.z.,
fires) show higher propertions inflicting damages, whereas the more
diffuse types (e.z., hurricanes, earthquakes and tremors) show lower
proportions.

Property damage is by far the more common consequence of a hazard
than is personal fnjury cr death. Proportions of reported events causing
personal injuries vary from 9% (fires) down to about 2% (tornadoes);
and death is even less common, being reported Iin fewer than 1% of all

cases, irrespective of hazard type.



Table 3.2

Proportion of Events Causing Any-Damage‘a and Injury by Tvpe of Hazard

Sericus Event Fires rloods Hurricanes Tornadoes Earthquakes

Percentage of Events
wirh Damages? 85.7%  76.4% 55.2% 64.8% 14,

'S
-
o

Percentage of Events
Resulring in Any
Injury 2.3% 7.62 2.4% 1.8% 2.3%

Percentage of Events
Resulting in

Death 0.4% 0.7% 0.02 0.3% 0.0%
All other Injury 5.2% 1.3% 0.8% 0.8% 0.6%
Physical Illness 3.0% 4.6% 1.5% 0.3% 1.4%

N= (267) (151) (261) (581) (363)

®Defined as damages valued by respondents as non-zero dollars.
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Injurles and cheir Monetaryv Costs

Although injury is not a common consequence of a hazard esvent,
as we have just seen, some injuries do nevertheless occur, and when
they occur, the impact on the household can be quite traumatic (and
expensive). In the extreme case, the death of a family member, the
ensuing costs would include some incalculable grief plus the costs
of funeral services, burial, and so on. A serious, even if non-fartal,
injury would normally have associated hospitalization or medical care
costs, costs resulting from lost wages, ete. For these more or less
obvious reasons, the true costs of injuries incurred in natural hazard
events are certainly more important than would be indicated by the
relatively low percentages reported in Table 5.2. In the present section,
then, we explore the costs associated with personal injury more fully.
Table 5.3 reproduces the percentages of reported events that
were accompanied by any injury whatever. As noted previously, the
hazards most likely to result in injuries are fires and floods (9.37%
and 7.6%, respectively) and to a much lesser extent hurricanes, ﬁorna-
does, and earthquakes (occurring in approximately 2% of all such events).
As can be seen from the table, not all injuries are equally serious
or harmful. (Stated more precisely, not all hazard events cause equally
serious personal injuries.) In some cases, for example, the injuries
involved were not accompanied by any medical expenses whatsocevar: the
proportions range from abecut 12¥% of all fire injuries up to about half
the injuries resulting from earthquakes. There is alsc wide variability
in the percentages of injurious events causing injuries sufficiently

serious to require a doctor's care or hospicalizartion. Households sus-
q P



Selected Characteristics of Injury, Households wich Anv Injury,
Medical Costs,d and Insurance Reimbursement by Trpe of Hazard

Table 5.3

V=10

Fire Flood Hurricane Tornado zarthguake

¥ of Events (268) (152) {261) (581) (363)
Percent with
Any Injury 9.3% 7.6% 2.4% 1.8% 2.3%
ONLY EVENTS WITH INJURIES:
Percent with no
Medical Costs 12.5% 18.2% 16.7% 40.0% 50.0%
Percent Requiring
Doctor's Care 45.8 27.3 50.0 30.0 12.5
Percent Requiring
Hospitalization 3333 27.3 0.0 30.0 G.0
Average Cost® of
Medical Care $300 541 $105 $48 -
Median Cost? of
Medical Care $ 99 $55 § 98 516 —*

N = (l6) (3) (5) &) (0)
OF INJURIOUS EVENTS WITH NON~ZERC MEDICAL CUSTS:
% of Households
Coverad for Injuries
by Insurance 67% 33% 20% 832 25%

N = (21 (9 (5) (&) (&)

*
N too small.

aL’xpressed in conszant 1980 dollars.
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taining an injurv due to a fire required a doctor's care 43.3% of che
time and hospitalization in 33% of the cases. By far, fire related
injuries were the most serious with almost 80% of households sustaining
such injuries requiring formal medical care for their members., In
contrast, injuri:s sustained in earthquakes and hurricanes never required
hospitalization (over the extremely small number of injurious events
available for this analysis). The percentages of events

causing injuries sufficiently serious to warrant a doctor's attention
vary between 127% and 350%. Given the numbers of cases available here,
generalizations must of necessity be couched in terms of rough orders

of magnitude: Over all hazard events contained in the final sample,
roughly 1 ir twenty result in personal injury (or death). Among only
these injurious events, roughly one in four cause only very minor personal
injuries, and the remainder are more serious, requiring hospitalization
in the most extreme case, at the least a doctor's attention or inflicting
a2 non-zerc medical cost to the victim,

Table 5.3 also reports the average costs of medical care associated
with the injuries incurred in the hazard event(s). The averages reported
are only for injury events causing non-zero medical costs. For
the most part, medical costs were not staggering. Fire related injuries
had the highest average medical care cost, $300, but half of the house-
holds had costs of $99 or less. The relatively high costs in fire
events is likely due to the nature cf the injury, usually burms, which
require more specialized care. The average medical costs of the remaining
hazards were much lower, averaging only $41 for floods and $48 for

tormadoes. Bv and large, the costs of medical care were not very high



V=32

and as the median dollar amounts indicate, they do not appear to be
serious threats to the finances of the households involved. As shown

at the bottom of the table, the burden is further reduced through insur-
ance coverage for all or part of the medical costs incurred, especially
for fire- and tornado~related injuries.

In sum, relatively few hazard events involve personal injury.
and among those that do, the dollar costs Incurred as a result of the
injury are relatively modest, especially once coverage bv insurance
is taken intc account. As we see in a later section, the dollar costs
incurred through property damage or destruction are substantially greater.

Households that reported any injury resulting from a hazard event
were also asked to supply some information on the actual victims. For
any given event, data were obtained on up to four victims. For each
victim, their age and sex at the time of the incident and a few additiomal
descriptive items were cobtained. Data on victim characteristics are
shown in Table 5.4.

Overall, there is a slight tendency for females to be sverrepre=-
sented among the injured. across all hazard types, women comprise
between 50% and 538% of all persons injured. The reasons for this are
twofold., Among adults, women cutnumber men because of differences
in longevity and hence should be over-represented among the victims
simply because there are more of tlem. Moreover, women spend more
time in the home then men and are thus exposed more to the risks of
hazard events which strike the home.

There are also some differences with respect tc age of the victim,

as shown in Panel B. Fire victims tend to be fairly young: the average
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Table 5.4

Selected Characteristics of Persons with anv
Injury by Type of Hazard

Selected
Characteristics Fires Floods Hurricanes Tornadoes Earthquakes

A. Sex of Victim

Males 42.9% 47.1% 41.7% 50.0% sl

~4
ot

B. Age of Victim

- —— " ——

Mean 26 yrs. 31 yrs. 47 yrs. 36 yrs. 30 vrs.

Median 15 22 56 27 32

C. Percent of
Viectims Unable
to go to Work
cr School
Because of
Injury 70.0% 81.82 58.32 20.47% 16.7%

D. Percent of
Victims Scill
Bothered by
Injury 24.2% 35.7% 11.1% 20.0% 16.7%

Approximate N = (3%) (18) (12) (12) (12)

aBase fluctuates slightly from row to row due to missing data.
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age is 26 years and 507 of the victims are 15 vears old or less. Flood
and earthquake victims are also relatively young (about 30 years cold

on average). Tornade victims, in contrast, tend to be somewhat older

(36 years on average), while hurricane victims tend to be older (47
years) than victims of all other hazards. In fact, half of the hurricane
victims are 56 years or older. Several possible explanations for these
age patterns could be advanced. The proclivicy

of children to play with matches, for example, may in par: account

for the low average age of fire victims. Households at varicus stages

in the 1life c¢cycle may also make different kinds of decisions about

whare to locate their residences, and if, as seems possible, housing
located in more hazardous areas (e.g., in the flood plains) tends to

be less expensive, then younger families may self-select into relatively
more hazardous housing. Thers is alsc very probably a regional effect
present in these data: to illustrate, earthquakes tend to be experienced
mainly in California, where the average age {s lower than that for

the nation as a whole; in like fashion, hurricanes are most commenly
experienced along the Southern coastal areas, where many retirement
communities are located.

We also asked respondents two direct questions regarding the
seriousness of the injury sustained by the victim. First, was the
person unable to work or go to school for any pericd of time due to
the injury? Second, does the injury still bother the person now? Bv
and large,‘the injuries reported by the respondents were by these stan-
dards serious ones. The large majority of fire and flood victims were

injured seriocusly enough to keep them {rom their normal work or school



routines (70% and 82% respectively). In addizion, about one-quar:sar

of fire victims and ocne=-third of flood victims are still bothered by
their injuries today. Though 58% of hurricane victims were unable

to attend work or school, only 11X sustained injuries which still bother
them now. Tornado and earthquake victims tend to be injured less severely:
nost were able to attend work or school, and relatively few still suffer

from their injury.

Injury Rates by Selected Household Characteristics

Given that a househeld has experiencad i disaster of one or another
type, what factors influence whether an injury will also be sustained?
In other words, are some kinds of households more "injury-prone” than
others in a hazard event? Relevant data are shown in Table 5.5. For
purposes of this tabulation, a hazard event is injurious if anyone
was killed, injured, or made physically {1l as a result of the event,
no matter how extensive or sericus the injuries were. Cells in the
table show "injury rates" according to hazard type and selected household
characterisries. To 1illusrrate, the first entry in che table, in the
upper left-hand corner, shows that there were, all told, 104 fire events
in our data registered for households where the oldest member was less
than 30 ar the time of the event; and of these 104 evencs, 1..3%
by the above definition resulted in injuries.

The general pattern found in Panel A is that for fires, flecods
and tornadoes, the youngast and oldest households were the most likely
to sustain injuries of any kind. In the remaining hazards, hurricanes

. L8
and earthquakes, households whose oldest members were over 65 vears were
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Table 5.5

Proportions Injured by Selected Household Characteristics

Broportions Injured

Selected
Characterigtic Fire Flood Hurricane Tornado Earthquaxe
A. Age of Oldest Person at Time of Event:
Under 30 11.5% 11.1% 3.9% j.c2 2.3%
N = (104) (72) (77) (200} (131)
30-44 7.6% 0.0% 1.2% 1.1% 4.0%
N = (79) (30) (80) (182) {100}
45-64 7.1% 6.2% 3.3% 0.02 1.2%
N = (56) {32) (CPY) (128) (87)
65 and over 11.8% 11.1% 0.02 5.42 0.0%
N = a7 (9) {20) (37 (15)
B. 35ize of Household at Time of Event:
1 person 7.7% 5.3% 0.02 4.87 3.8%
N = (13 (19> (20) (63) (52)
2 person 11.3X 2.9% €.0% 1.6% 2.4%
N = (33) (34) (67) (12D (84)
3=5 person 8.7% 8.6% 1.5% 1.3% 1.2%
Nm (150) (58> (135 (300} (170)
6 or more 3.7% 0.0% 0.0% 0.0% 10.5%
N = 27) (14} (14) (32} a9
C. Tenure:
Rent 9.2% 4$.9% 46.1% 1.1 2.1%
N= (65) (41 (49) (92) (93)
Cwn 8.1% 7.1% 2.0 2.0% 2.5%
N = (186) (99) (197 (445) (239)
D. Race:
White 9.0% 7.4% 2.0% 2.0% 2.0%
N = (210) 1 (121) (147) (488) (293)
Minoricy 5.9% 10.0% 2.6% 0.0% 5.4%
= (34) 10) (39) (35) 37



Table 5.5 Continued

Proportions Injured
Selected

Characteristic Fire Flood Hurricane Tornade Earthquake

E. Household Income at Time of Event:

Under $10,000 15.0% 12.5% 5.0% 3.3% 3.3%
N = (e0) (32) (40) (90> (60)
$10-15,000 7.0% 11.4% 2.3% 1.0% 2.0%
N = 37 (35) (43) (102) (49
$15-20,000 12.02 0.0% 0.0% 3.62 2.1%
N = (25) €2 5. (28) (84) (48)
$20-25,000 4.82 0.0% 0.0% 0.0% 2.5%
N = D (135) (32) (66) (40)
$25-40,000 5.6% 0.0% 0.02 1.2% 0.0%
N = (36) N (42) (80) (64)
$40,000 & over 8.3 0.0% 5.32 2.6% G.0%
Ne= (12) (6) (19) (39 (26)

F. Conctext of Disaster:

Isolated 8.62 6.7% 7.8% 1.9% 1.0%
N = (221 (30) (5L) (103) 210)

Block 23.52% 0.0% 16.7% 0.0% 0.0%
N = (1n €.} (6) (18) (4}

Yeighborhood 0.0% 7.3% 0.0% 1.3% 17.2%
N = (3) (41) (23) {15%) (29)

Town or

City Wide 0.0% 12.5% 0.0% 3.1% 33.3%

N = (3) (48) (112} {163) &)

L T -
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the least likely to sustain any injurv. Overal], diiferences in Panel A
are quicte small across the various age groups.

Panel B considers differences with respect to the size of the
household ac che time of the event. No consistenr patterns emerge:
in general, large and small households are about egually likely to
suffer an injury.

Panel Cconsiders differentials in injury by tenure. There is
a slight tendency for owners in the cases of floods and tornadoes to
sustain more injuries than renters, However, renters are more likelvy
than owners to sustain injury as a result of hurricane events (4.1%).
Here too, the differences are quite small. The same holds for differences
in injury rates by the race of the household head: neo significant
pattern can be found (Panel D).

Panel E shows differences in injury rates among the various income
groups (household income defined as of the time of the event)., In
general, lower income households experienced higher rates of injuries
than more affluent households. The difference is most proncunced in
floods and earthquakes, where none of the higher income groups suffared
any injury. Fires also showed a slight tendency for lower income house-
holds to suffer more injuries, but even here the differences are not
overvhelming.

In Panel F we make use of an index that was constructed to measure
the context within which the event tock place. Respondents were asked
whether the damage due to the event was limited to their own homes
or whether wider areas (other ‘.omes on the block, other homes in the

neighborhood, or other homes in the city or town) were also affecrad.
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The index also provides a measure ¢f whether the event was an isolated
occurrence or whether damages were spread over a larger area. HNote
first that 'context," as we have defined it, varies dramaticallv by
type of hazard. Almost all fire events in our sample were isolated
eccurrences involving a single family, with only a very few affecting
an entire block, neighborhood, or cicy. The same pattern holds for

4
"earthquakes and earth tremors."”

Floods, hurricanes, and tormadoes.
in contrast, are much less likely to be single-family events and much
more likely to affect whole areas of a community. Substantively, the
general pattern is that injury rates are higher when damages occur
over larger geographical areas. For example, in Panel F under fires,
we see that in isolated or single-family events, 8.6% resulted in injury,
whereas in block fires, 23.5% of the events resulted in injury. This
pattern holds across hazard cypes and is especially pronocunced for
earthquakes: when earthquake damages are spread widely over a city
or town, injury occurs at a much higher rate (33%Z) than when damage
is confined to only a single home (17).

Table 5.6 shows a more scphisticated attempt to account for differences
across households in the rate at which hazard-related injuries are
sustained. The table shows the resulcs of a multiple regression analvsis,
where the dependent variable for the aralysis is the total number of
persons injured per 10QQ0 events and where independent variables are
the same householdé characteristics presented earlier in Table 5.5.

The cell entries show the regression coefficients (unstandardized)
AEarthquakes. of course, actually affect large areas. Respondents appar-

ently are indicating that theirs were the only homes affected to any
apparent degree.



Table 3.6

Regression of Total Number of Persons Injured Per 1000 Events
On Selected Household Characreristics

{Dependent Variable is Injuries per 1000 Households)

Independent
Variables

Age of Oldest
Member in Household
Size of Household
Renter®

Whiteb

Household Income

Context of Disaster

Intercept .

*

p < .03

aDummy Variable:
bDummy Variable:

cDummy Variable:

V=20

Flocd Hurricane Tornade Earthquake
b/SE b/SE b /SE b/SZ
2.055 - .8318 1.798 - 2.233
(3.13) (1.54) (1.28) (2.21
34.657 - 2.480 - 7.901 - 4.37¢°
(31.06) (17.59) (13.16) (21.34)
-91.304 -19.908 -26.575 -102.37%
(100.3) (66.3) (55.1) (78.2)
46,283 -65.577 -45,980 -201.96*
(182.1) (67.0) (76.9) (102.5)
- 9.739 - 1.522 - 1.869 - 2.872
(5.20) (2.20) (1.76) (2.785
19.441 -68.88 25,828 232.42%
(102) (50.8) (39.1) (1caY
142.8 220.1 -26,63 400,87
(253) (118) (108Y (137
043 .021 011 DL7*
(116) (206) (470} (281)

deleted category is owners.

d"Injury” includes death, physical illness and

deleted category is non-white households.

deleted category is "isolated event.”

other injuries.”
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associated with each household characteristic, with their respective

standard errors shown in parentheses below. At the bottom of the columns

is the respective RZ for each equation. The 82 is a measure of the

total variation in injuries per 1000 events accountad for by the variables
in the egquation.

Iu the éirst column are coefficients for fires. The coefficient
for age of oldest household member indicates that for each one year
increase in the age of the oldest member, the number of perscns injurad
per 1000 events decreases by 1.36, Similarly, renters experience 72
fewer injuries per 1000 events than do owners. Magnitudes notwirhstand-
ing, neither of these coefficients is stariscically different from
zero.

In fact, it will be immediately noticed that very few of these
regression coefficients are statistically significanc. Furcthermore,
the R2 values are very low and also not statistically siganificant (with
one exception). Thus, we account for very litrle of the variation
in injury with the household characteristics in these equations. Given
that an event has been experienced, all families are about equally
likely to incur an injury, regardless of these household characteristics.

Earthquakes provide a partial exception. The R2 value indicates
that we can account for about 3% of the variation in injuries due to
earthquakes, but the only significant ccefficients are for race (b =
-202) and disaster context (b = 232). Thus, non-whites are somewhat more
likely to be i{njured in an earthquake than whites, and wide-area quakes
cause more injury than localized events. These minor effects aside,

however, the occurrence of injuries among households experiencing hazard



events tends toward ra.Jomness. We cannot predict very accuratelld

what kinds of households are likely to experience injuries using the

variables in our equaction,

"fotal Dollar Costs" Resulting frow Hazards

Personal injury, of course, is only one of manv sources of loss
from a hazard event. As we have just seen, most hazard events are
not accompanied by any injuries at all, some that are injurious are
nonetheless minor, and many of the remainder generate relatively sm#ll
medical care costs (some portion of which, moreover, is usually defrayed
by insurance). Thus, in astimating the total dollar costs associated
with natural hazards, the direct medical care costs incurred through
personal injuries are, at best, a minor factor. 1In the present secticen,
we consider the other components of total cost, namely, the components
due to loss of or damage to real and personal property.

The concern here is with "total dollar costs" due to the hazard
event, as defined earlier in the chapter. These costs include the
costs of medical care, damages to one's housing, any loss of valuables,
the costs incurred in having to live in other places while repairs
were made, wages lost through absence from work, and any and all other

expensesg incurred as a consequence of the hazard event.

The period between 1970 and 1980 was a highly inflacionary one,
prices rising almosc 250%. Hence in order to make damige experiences
earlier in the period comparable with those of the later part of the period,

we have adjusted all the damages to 1980 dollars. All of the tables



presented in this section that contain dollar estimates have been so
adjusted.

Obviously, total dollar costs can range from the trivial to the
astronomical. 1In order to gauge what, in general, are rhe total costs
which befall a household as the aftermath of an eventc, we provide in Table
5.7 the average adjusted total dollar costs which result from having ex-
perienced a hazard event. As emphasized elsewhere, not all events involve
damages or losses. In the first row of the table, we report the percen-
tages of events which were accompanied by no dollar costs whatsoever.5
AT one extreme are earthquake events of which 887 involved no dollar costs

at all. At the other extreme are fires and flocods, where the majoriry

For purposes of the mail follow-up, hurricane, tornado and earthquake
events reported on the telephone screener interview as invelving no
damages or injuries were sampled at a lower rate than those events
which involved either injury or damages (See Chapter IIl). 1In order to
correct the damage estimates contained in Table 5.7 {and all other
tables in this chapter), we would ordinarily have compensated for this
differential in sampling by weighting the number of cases reporting nc
damage or injuries in the meil survey bv the inverse of their sampling
fraction. For hurricanes and earthquakes the weight to be applied was
1.34 and for tornadoes, 2.06. This weighting procedure would have pro-
duced the following resulcs:

HURRICANES TORNADOES EARTHQUAKES
Number of cases in mail
survey-UNWEIGHTED 261 581 3613
WEIGHTED cases 298 784 469
Percent of Unweighted
cases with no damage 43.3% 35.7% 87.6%
Percent of Weighted
cases with no damage 50.6% $2.7% 90.5%

Theeffect of weighting the cases in the analysis of the mail survey then
is to slightly reduce the estimates of damage by increasing the number of
no damage events. We have not weighted the cases in this analysis be-
cause the bias introduced is small and in the direction of over-estima-
ting the damags estimares slighely.



Table 5.7

Adjusteda Total Dollar Costs by Type of Hazardb

Fire Flood Hurricane Tornado Earthquake
A. All Incidents:
Percentage of Events
Resulting in Noc Dollar
Costs 13.5% 23.3% 43.3% 35.7% 87.6%
Average Adjusted Dollar
Costs for all Evaents $9172 $8008 $1898 51633 $322
Median Adjusted Dollar
Costs for all Events $1646 $1750 $ 77 $ 218 $ 0
N = (252) (146) (254) (568) (355)
B. Incidents with Non-zerc Damages:
Average Adjusted Dollar
Costs for Events with
Costs $10,602 810,439 $3347 §2561 $2001
Median Adjusted Dollar
Costs for Events with
Costs $ 2506 $ 3139 $ 795 $ 680 $1000
N = (218) (112) (114) (365) (a4)

#All dollar estimates adjusted to 1980 price levels.

b
cqapter.

This table is based on the unweiohted event data; cf.

footnote 5 in this
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of events are accompanied bv dollar costs. Approximately 86% of all

fire events and 767 of all flocd events resulr in some dollar coscs to

the household. Hurricanes and tornadoes are similar in the percentage

of such events accompanied by no dollar costs (43% and 367, respectivelyv).
The second row of Panel A shows the adjusted average total dollar

costs sustained by households experiencing the various hazard events.

Fires result on average in the highest average costs ($9172) of all the

hazard types. Floocdsalso have high costs associated with them, $8008 on

average. Hurricanes and tornadoes produce similar average costs, 51898
and $1633 respectively. Earthquakes, with average toral losses of
only $322 yere the least serious of all the hazards. These figures
indicate that on average, the dollar costs related to these events
are by no means trivial. Of course, actual costs vary dramatically
around these averages, with a few high-loss families ("outliers”) pulling
the averages up. For this reason, the median cost figures, also presented
in Panel A, are in every case substantially lower. For example, we
know that on average fires produce $9172 in total costs, but the median
dollar cost figure indicates that 50% of all fire events result in
total costs of less than $1646. Half of all flood events result in
less than $1250 in losses. Similarly, hurricanes, tornadoes, and earth-
quakes produce substantially less total losses than the mean amounts
indicate. The pattern across hazard tvpes, however, is the same with
either measure.

A more informative way of analyzing the total dollar costs is
to consider only those evernts involving at least some docllar cosrs.

In Panel B, we put aside all events that produced no costs at all
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and focus on the average and median costs for the remaining events.

0f course, these estimates are higher, as expected. Over all fire
events for which there were any costs, the average cost was $10,602;

for analogous flood evants, the average was $10,439. The median figures,
also shown in Panel B, indicate that amcong fire and flood events with
any costs, half inflicted losses of less than $2506 ;nd $3139 respectivelr.
Although perhaps not devastating, these figures are assuredly not trivial.

Hurricanes and tornmadoes, when they do cause losses, inflict on

average about the same amount, $3317 and $2541 respectively. Again,
the medians are lower., Fifty percent of hurricane events cause total
dollar damages of less than $795; half of tornado events involve losses
of less than $650. Although the majority of all experienced earthquake
events produce no costs, for those that do, the average amounc of loss
is 52001, which 1is still the lowest amount shown for any hazard type.
Like hurricanes and tornadoes, the median for cost-producing events

is on the order of $1,000.

The evidence in Table 5.7 shows that the distribution of dollar
loss from natural hazards is rather sharply skewed in two ways. Firsc,
some fraction of all events inflict no dollar costs at all; over hazard
types, this fraction ranges from about 13.5% (fires) to 87.6% (earth-
quakes). And rhere s a further skew among those events causing at least
some dollar damage, with catastrophic losses incurred by a few families
raising the overall average substantjally. To get a more direct sense
of these loss distributions, Table 5.8 reports the distribution
tions of loss over the five hazard types. For purposes of this table,

total dollar costs have been classified into loss categories; the table



Table 5.8

Distribution of Adjusteda Total Dollar Cost by Tvpe of Hazard
(Total Dollar Cost in corrected for Inflation to 1980 Dollars)

Adjusted Cost
$0

§1-100

$101-500
$501-2,000
$2,001-5,000C
$5,001-10,000
§10,001-15,000
§15,001-20,000
$20,001 or more

N =

Fires

%
13.5%
4.8
11.1
23.0
16.3
7.1
4.8
2.8
16.7

(252)

Floods

%
23.3%
0.7
7.5
24.0
15.1

6.2

4.1
14 .4

(146)

dcstimates adjusted to 1980 dollars.

Hurricanes

4
43.3%
7.9
14.2
18.5
7.5
3.9
2.4
0.0
2.4

(254)

Tornadoes

35.7%
8.4

18.8

(568)

Earthquaxes
z

87.6%
1.7
2.8
3.9
2.0
1.1
0.6
0.0
0.3

(353)
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then shows the distributions of events across these categories. These

data reveal that 4.8% of fire events resulted in losses between $1 and

$100, while less than 1% of flood and 1.7% of earthquake events resulted in
total costs of that magnitude. Hurricanes and tornadces had similar
percentages of events within the $1-100 range (7.9% and 8.4% respec-
tively). Table 5.8 also indicates that most of the losses for all hazard

events were within the $1-5,000 range. The percentage cf catastrophic

earthquake events, those resulting in more than $5,000 in costs, is

very small, about 2X. The same is true for hurricanes (8.7%) and

tornadoes (6.52). However, such is not the case for fires and floods.
One-quarter of these events result in total costs of more than $5,000 (31.4% and
29.5% respectively). Fire events were much more likely tc cause catastrophic
losses, as indicated by the 16.7% of such events resulting in costs

of over $20,000. Floods were less likely to result in such high costs;

however, a substantial percentage (14.4%) inflicted losses over $20,000.

The high average total dollar costs presented in Table 5.7 for fires

and floods is due mainly to the large proportion that cause Ituly

catastrophic damages.

National Estimates of Total Dollar Costs

The design of the research reported permits projections of total
dollar costs to the national level. The telephone survey reported in
the previcus chapter provides estimates of the number of househulds who
have suffered non-trivial losses and the average losses are shown in
Table 5.7. Multiplying these two sets of numbers yields the national

estimates shown in Table 5.9.



Table 5.9

National Annualized Adjus:eda Estimatesb of Total Household

Costs Inflicted by Natural Hazard Events

Hazard

Household Fires

Floods

Hurricanes and Severe Tropical Storms
Tornadoes and Severe Windstorms

Earthquakes and Tremors

Adjusceda Mational
Annual Estimates

$4,600,000,000
2,800,000,000
900,000,000
2,000.000,000

400,000,000

TOTAL OF ALL FIVE ABOVE

$10.7 Billions

TOTAL OF FOUR NATURAL HAZARDS

$ 6.1 Billions

a.\djusted to 1980 dollars.

chmputed by projecting adjusted total dollar costs, as cbtained from mail
survey to incidence rates (See Chapter 1V) as obtained from the telephone

screening interviews.
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Note that these estimates only percain to the total costs of damac<es
borne by households. WNatural hazards alse inflict damages on business
and public entities, none of which are allocated out to households.

Hence the estimates given in Table 5.9 are not inclusive of all damages
but only of those borne directly by households through injuries to
members or damages to real and personal propercv held bv household
members.

In addition, these are adjusted annualized estimates meaning that
they have been inflated to 1980 dollars and constitute the average annual
household costs for the eleven year period 1970 through 1980.

Household fires are clearly the most costly hazard studied, pro-
ducing an annual $4.6 billions in damages to households. Floods are
next in importance with $2.8 billions, followed rather closely by taor-
nadoes and severe windstorms ($2.0 billions) with hurricanes and earthquakes
trailing quite far behind (5.9 and §.% billions respectively). Added
together the five hazard damages total $10.7 billions annually, with the
four natural hazards totaling $6.1 billions.

Note that these estimates are close to those given by hazards
specialists as discussed in Chapter II (and in aAppendix A) for all hazard
damages combined, including hazards not studied in this research and in-
cluding damages to business enterprises and public bodies. Hence the es-
timates in Table 5.9 appear to be on the high side, possiblv expressing
the known bias in our surveys towards higher rates of response from
households that had experienced greater amounts of damage (as discussed
in Chapter III1). In addition, thege estimates may also reflect the

possibility that there are cacegories of damages that are notyreflecred
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directly in the sources from which other estimates were made. Thus
there may be costs that are directly absorbed by households that do
not lead to loans from federal sources, gifts from friends and rela-
tives, and so on that cover the losses inflictad bv natural hazards.
Such sources are explored in some detail in Chapter VI.

In any.even:. the annual losses from these four natural hazards
are considerable, constituting a heavy burden for afflicted households.
This assessment stands whether the total annual average burden is $4,

$6, or $8 billions.

Damage to Property and Personal Fossessions

The data just discussed summarize total dollar costs to households
resulting from hazards events. Even at the averages, the total costs
'arc likely to have direct and negative consequences for a familyv's
economic well-being: for housaholds suffering any deollar loss, the average
losses will ofren run into the hundreds, or even thousands, of dollars,
and for a sizable fraction of flood and f£ire victims at least, inco
the tens of thousands of dollars. These dollar losses, of course,
have several components —- medical costs, lost wages, and so on --
but, as we shall see in the present sectlon, the major component by
far is damage to homes and personal property.
As every homeowner knows, dollar damages to a home can rapidly
mountt. A foot or so of f£lood water in cne's basement would not normally

constitute a majotr catastrophe, but if, as is often the case, rthere is
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a8 furnace, or water heater, or washer and dryer, or other similar ap-
pliances located there, the ensuing damages could easily add up to
several thousands of dollars. Likewise, a kitchen fire which destroys
a major appliance can become a serious expense for the household. Since
damages to property and personal possessions are often the major component
of tetal costs. we address the topic of property damages In some detail
in this section. Specifically, we examine the kinds of things that
get damaged as a result of a hazard event and the ceosts of replacing
or restoring them.

We asked respondents, "Did vou or your family or household suffer
any damages to your house or apartment or damages to your furniture
or personal property as a result of the event?” The findings in this
section are limited to only those households who answered "Yes." House-
holds answering 'Yes" were chen asked whether each of 18 items was
damaged as a result of the event and what the amount of damage to the
item was. To facilitate the analysis, we have grouped these items
int2 six categories of damage, as follows:

1. STRUCTURAL DAMAGE
Includes damage to the following:

1. Rooi on building

2. Basement or foundation

3. Walls or floors

4. Wiadows or doors

5. Furnace, air conditioners, hot water heater

2. EXTERNAL DAMAGES
Includes damage to the following:

1. Yard or landscaping
2. Garage or other building on property
3. Other part of building
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3. FURNITURE DAMAGE
Includes damaze to the following:

1. Furniture
2. Rugs or curtains
3. Appliances

4, CLOTHING DAMAGE
Includes damage to the following:

1. Clothing only

5. PERSONAL ITEMS DAMAGE
Includes damage to the following:

1. Books or papers
2. Radio, TV or stereo
3. Jewelry

6. ALL OTHER DAMAGE
Includes damage to the following:

1. Pets

2. Cars, trucks, ather vehicles

3. Any other perscnal property
The original list of 18 items captures most of the kinds of things
that can get damaged as a result of a hazard event. The six constructed
categories attempt to group together items that constitute similar kinds of
damages. For example, damage to structure includes any damage to the roof of
the building, the basement or foundation, the wallé or floors, windows
or door, or te the furnace or hot hot water heater. When we speak
of damage to structure, then, we are referring to damages involving
any one or some combination of these five items. Alsc, for each of the
six categories, the sum of the dollar damage for each of the items
comprising the group gives us a total dollar damage estimate for that
category. (If an item in the category was not damaged, we added SO
to the category total when computing that total.) Data are shown in
Table 5.10.

The first row of the table shows the percentage of events that

cauged any damage to property and other personal possessions. The
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percentages mirrcr those in Table 3.7 showing the nercentazes of events
accompanied by any costs. For aiample, 85.7% of all fire events involved
at least scme damage to property and possessions. A little more than
three-quarters (76.4%) of all floods and about two-thirds of all tornadoes
{64.8%7) resulted in property damages. A slight majority of households
experiencing hurricane events suffered such damages (55.2%), bu:.only

3 small minority of earthquake events (14.4%) resulted in any kind

of property damage. In all the remaining panels of Table 5.10, rhe per-

centages shown are based on only those events which resulted in at least

some damage tg property or personal possessions. For convenience,

we refer to these as "damaging events."”

Panel B shows the percentage of "damaging events" which resulted
in damage to structural features. By and large, structural damages
account for the bulk of total dollar costs, as shown later. A large
majority of all damaging events inflicted some structural damage, the
proportions ranging upwards of two-thirds for all hazard types.

Although a larze majority of damaging hazard events inflict some
kind of structural damage, the average amount of damiage varies across
hazard types. On average, fire and flocd events produce the highest average
amounts of dollar damage to structure ($2409 and $23935 respectivelv).
Hurricanes, on the other hand, produce less damage on average ($14647)
as do tornadoes ($1081) and earthquakes ($1595). Also contained ia Panel
B are the median damage costs. That figure indicates that for fire
and flood events resulting in property damage, 307% of the events produced
structural damages of $300 or less, while 50% of the remaining hazard

events produced less than $300 in such damages.
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The last two rows cf Panel B focus on onlv those "damaging events"”
which resuylted in at least some structural damages. The averages.
of course, increase. For structurally-damaging fire and flocd events.
the average damages were 53144 and $3406 respectively. &s in all other
cases, the median dollar damages are lower. Structurallv-damaging hurri-
cane, tornado and earthquake events caused less damage chan either
fire or flood events. On average, hurricanes resylted in 32170 in
damages, while tornadoes and earthquakes average $1673 and $2212, respec-
tively, in damages, with medians beneath $1,000 in each case.

Panel C shows the percentage of "damaging events' that caused
exterior damage. As might be expected, fires and earthquakes are much
more likely to cause structural damage than exterior damage, about
a2 third of them resulting in damages to external items. Damages to
the exterlor are higher for floods (57%) than for either fires or earth-
quakas, znd higher still for tornadees (64%) and hurricanes (75%).

All these patterns are as one would expect given the nature of the
hazards.

In general, losses due to exterjor damage are considerably less
than losses due to structural damage. On average, fire events produced
$1139 in damages to external items; floods, $906 hurricanes, $633;
tornadoes, $582; and earthquakes, $315. 1If the analysis is restricted
only to "damaging events"” causing at least some exterjor damage, all
the averages zo0 up. To illustrate, over all damaging fires, the average
external damage done amgunts to about $11C0. However, only abour 35%
of all "damaging fires" cause any exterior damage, and among those

that do, the average exterior dymege done amcunts to nearly $5430.



Similar although less proncunced patterns are evident for the other
hazard cypes.

Panel D shows the parcentage of events resulting in damagze to
household furnishings. Households experiencing damage from fires or
floods were very likely to suffer furnicture damages, over three-fourths
of them in fire events and about two-thirds in flood events. On average
the amounts of damage sustained were also quite high. In the case
of damaging fires, the average furniture damage was $2031, and for
f;ood events, S$51956. About one-quarter of hurricane and 20% of earthquake
events cause furniture damage and the average amount of damage is rela-
tively low. Tornadoes were the least likely of the hazards to produce
damage to furniture (12.3X%) and the average amount of damage is also
low,

As indicated in Panel E, damage te¢ clothing is rare in hurricane,
tornado and earthquake events, and rather common in fires and floods
(about half of these latter causing at least some damage to clothing).
In events where clothing was damaged, however, the replacement costs
were rather high, averaging {as an example) some %2065 in the case
of fire, and §11711n the case of floods. (The average for hurricane
is based on only one or two cases and is therefore unreliable.)

Panel F shows the percentage of "damaging events” that caused
damages to personal possessions [other than furniture or clothing).
Almost 50X of the damaging flood events and about 40% of the damaging
fires resulted in some damage to personal items. The average amounts

of damage to such items are small compared to other kinds of losses (about

$400-500 on average); however, when singling out only those events
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which actually produced damage to personal items, the average amounts
again increase markedly. Personal items were damaged infrequently
in the remaining types of hazards.

Panel G shows the percentage of events resulting in damages to
"other" {tems, mainly cars and trucks. This appears to be a relatively
important source of loss in some hazards, namely, in floods and, to
a lesser degree, in tornadoes and hurricanes, and relatively unimportant
in the other types of events. To illustrate, about half the damaging
floads represented in these data caused damages in the ''other" category,
and the average loss inflicted as a result was higher than the average
loss to either personal possessions or clothing,

Summarizing briefly, Table 5.10 gives estimates of both the types
of property that get damaged and the average amounts of such damages.
Fires are most likely to cause serious damages ro structural items,
furniture and clothing. Floods, on the other hand, are likely to result
in damage not only to structural, furniture and clothing items but
to al]l ocher damage categories as well. The lower total dollar costs
reported for floods in Table 5.7 obvicusly does not imply that fewer
or different kinds of items get damaged relative to fires, but rather,
that fire tends toc dastroy what floods tend only to damage. Hurricanes
and tornadoes show some similarity in the kinds of damages thev produce.
Both of these hazards involve high winds and rains and the kinds of
damages sustained during these events reflect this. For example, both
result in damages to a combination of structural and external items
ouch more often than do any of the other hazards; however, they are

less likely to cause damage to either clothing o furniture. Also, in
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both these hazards, items classified under "other' are likelvy t2 be
damaged in about one-quarter of such events, Earthquakes, on the other
hand, are most likely to produce damages to the structural items and

to items classified vnder "other."

Table 5.10 provides estimates of how frequentlv various tvpes
of damages occur and what the average damages are. However, these
findings do not allow us, in any direct fashion, to gauge the importance
of property damage in the "total dollar costs" accompanying the event.
Specifically, how much of the total cost accompanying an event 1s repre-
sented by property damage? What percentage of the total cost is accounted
for by damage to the 18 items which comprise our six damage categories,
as well as the six categories themselves?

Table 5,11 shows the percentage of '"total dellar costs" accounted
for by each of the 18 loss categories. These percentages were calculated
by dividing the various amounts of category-specific damage by the
total dollar costs of the event. Data are shown for "damaging events”
only, as defined earlier.

For example, in the bottom row of Table 5.11, we find that on
average, 87.5% of the total dollar costs of a damaging fire event is
accounted for by property damage. Overall, the overwhelming bulk of
total costs associated with all hazard events {s accounted for by property
damages. The percentages across hazard rypes range upwards from 90%.

In the case of damazing hurricanes and tornadoes, virtually all costs
are due to property damages, while in earthquakes the percentaze is
93%, and in floods, 90%. Thus property damage is unquestionablv the

major source of dollar loss from natural hazards. '
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There are interesting differences across hazard tvpes in the
patterns of damages to propertv. In terms of percentage shares of
the total dollar losses, fire damages tend to be concentrated on ‘loors
and walls of the structure, and on household furnishings. Yo other
single category of property damage accounts for more than about 5%
of the totai dollar loss in damaging fires. Flcod damages are, in
contrast, far more diffuse, with no single category accounting for
a greatly disproportionate share. Hurricane and tornado damages follow
a very similar pattern, with over half the total dollar loss from both
kinds cf events being concentrated in but two categories: the roof
and the yard. Like flcod damages, earthguake damages tend to be racher
diffuse, with structural damages, especially to walls, floor, foundation,

or basement accounting for the largest aggregate share.

The Distribution of Dollar Costs by Household Characteristics

Analyses reported to fhis point give some indication of the magni-
tude of losses associared with hazard events, but not of how these
losses tend to vary as a function of household characteristics. Are
some families more prone to suffer property damages in a hazard event
than octhers? As an initial approach to this question, Table 5.12
shows the proportion of families suffering any dollar less from their
hazard event as this proporrtion varies over (i) hazard types and
{ii) characteristics of the household. To illustrate, the first entry
in the table shows that there were 99 fire ecvents in our sample occurvring
to households where the oldest member was less than age 30, and of

these 99 events, 81.8% caused at least some dollar damages.



Table

3.12

Voo

Percentages of Housenolds by Selected Characteristics Sustaining
Any Dollar Costs by Tvype of Hazard

Selected
Characteristic Fire Flood Hurricane Tornade Earthquake
Panel A:
Age of Oldesr Person
in Household at Time *
of Event:
Under 30 years 81.8% 64.8% 46.2% 64.2% 13.8%
(99) (71) (78) (201) (138)
31-44 years 88.3% 96.8% 65.1% 65.2% 13.1%
(77) (31 (86) (187) (99)
45-64 years 87.7% 88.2% 58.7% 61.57% 13.1%
(&¥))] (34) (63) {135) (84)
65 and cver 100.0% 71.4% 64.7% 73.7% 6.7%
(16) (N (17 (38) (15)
Panel B:
Size of Housshold at
Time of Event:
1 person 91,7% 55.6% 32.3% AL.2% 14.87%
(12) (18) (21) 67 (54)
2 person 84,9% 78.1% 45.4% 68.0% 12.04
(53) (38} (66) (122) {83
3-5 persons 37.1% 90.32 60.17 64.1% 9.9%
(147) (62) (141) (3C9) (171)
6+ persons B4.6Z 85.7% 100.0% 6§2.5% 16.7%
(26) (14) (13) (32) (18)
Panel C:
Race
White 87.3% 80.2% 57.0% 635.97% 12, 2%
(205) (121) (200) (501) {296)
Minority 85.3% 100.0% 53.74 41.7% 13.9%
(34) (10) 1 {36) (38)



Table 5,12 Continued

]
No cases in cell.

Selected
Characreristic Fire Flood Hurricane Tornado Earthquake
Panel D:
Tenure
Rent 79.7% 75.7% 34%.7% 47.4% 8.13%
(64) (39) (49) (95 (86)
Own 88.5% 79.2% 61.6% 68.9% 14,45
(182) (101) (203) (456) (243;
Panel E:
Household Income at
Time of Event:
Under 510,000 96.7% 78.1% 40.0% 58.5% 16.4%
(61) (32) (460} (94) (61)
$10-15,000 87.5% 85.7% 64.3% 61.5% 12.5%
(56) (35) (42) (104) (48)
§15-20,000 83.0% 85.7% 66.7% 6€.7% 8.0%
(28) (21) {30) (84) (50)
$§20-25,000 R1.02% 8:.2% 72.7% 57.1% 2.5%
(2> (16) (33) (70 {40)
$25-40,000 91.7% 100.0% 50.0% 70.0% 21.4%
(12) (6) {18) (50} (28)
Panel F:
Seriousness of Disaster
Context:
Isclated 85.22 49.0% 22.9% 38.3% 6.2%
(230) (49) (109) (221) (320)
Block 100.0% 82.6% 66.7% 69.6% 70.0%
(20) 23) (36) (125 (1)
Neighborhood * 94.9% 80.6% 86,6% 56.7%
(39) (36) (127 (24)
Ciecy or Town 100.0% 91.4% 90.5%% 87.4% 100.0%
(2) (35) (73) (95) {1
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Panel A shows differences across households by age of the oldest
member. Overall, the youngest households were the least likelv to
sustain anv losgses, and households with their oldest members in the
31-44 year old range were generally the most likely. Only in the case
of earthquakes were the very youngest households more likely to suffer
losses (13.8%) than other age groups. For fires, about 82% of households
with the oldest member under 30 years incurred any lcsses; in contrast,
households in the 31-44 age group had 887 suffering Losses and for
those in the 65 and over category, 100% suffered losses. The same
pattern held true in the cases of hurricanes and tornadoes, that is,
households in the 31-44 and the 65 and over groups had the highest
loss rates. In floeds, however, it was the two middle-age groups which
most often suffered losses.

Panel B shows differences with respect to the size of the household
at the time of the event. There are no sharp patterns that heold across
disaster types. Hurricane loss tends to increase with household size,
rather sharply. Single-person households are distinctly less likely
than others to incur loss in a flood, whereas the same households are
more likely than sothers to sustain a loss in fires. With the exception
of the hurricane result, none of these patterns is pronocunced,.

Panel C shows differences according to race of the household
head. Floods show a marked difference in the rates of sustaining costs
between whites (80%) and minorities (100%), but the non-white N is
very small. An equally sharp difference is alsc evident in the case
of tornadces, but in the opposite direction. For the remaining hazards,

there are no real differences hertween white and minoritv households.
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Panel D shows differences by ranure. Overall, renters were less
likely than owners to suffer anv costs, across all hazard tvpes. The
difference between renters and owners is more pronocunced for hurricanes,
tornadoes, and earthquakes than for the remaining hazard types.

Differences among income groups are mixed and generally weak
{Panel E}. In fires, the lowest income groups suffered losses most
often (96.7%), followed by those in the over $40,000 group (91.7%);
however, the loss rate was quite high across all income categories.

In the case of floods, the lowest income groups had the lowest rate
(78.1%), while those in the over 540,000 group had the highest rate
{(100%). 1In both hurricanes and tornadoes, the lewest income groups
were the least likely to have had any costs, while in earthquakes,
the lowest and highest income groups had the highest loss rates.

Panel F shows loss rates by disaster context, as defined earlier.
The general pattern is that if damages were widespread, the likelihood
that a household would incur losses increases. This pattarn is most
pronounced in the case of earthquakes.

Table 5.12 treats loss as an "either-or" condition: either a
family suffered at least some dollar loss, or ir did noc. The "rortal
dollar loss" is obviously a more sensitive measure. Table 5.13 shows
the mutiple regression of total dollar loss on selected household char-
acteristics. As in the earlier regression, the entries give the unstan-
dardized regression coefficients associated with each independent
variable; these are readily interpreted as the increase (or decrease)
in predicted total dollar losses due to a unit increase in the corres-

ponding independent ¥ariable. The standard errors of estimate are



Table 5.13

Regression of Adjusteda Total Dollar Costs on
Selected Household Characteristics

(Dependent Variable is Ad usted> Total Dollar Cost)
]

Fires Floods Hurricanes Tornadoes
b/SE b/SE b/SE b/SE
Age of Oldest Person -35.49 63.54 2.44 =-36.44%
in Household (73.5) (70.2) (27.2) (17.4)
Size of Household 1093 1565% 587% 277
(688) (695) (296) (179)
“hice -3630 745 128 840
(3006) (4073 (1107 (1045)
Renter® -64L27% -6048% 472 -1482
(2594) {2486) {1099) (751
Household Income -102 =529 %k -26 =53
(thousands of dollars) (83) (117 (36) (24)
Seriousness of Disaster 3336 5228%%% 1310%** 703%%
Context (2887) (919) (33%) (232)
Intercept 12906* 2526 -1472 1851
(5184) (5528) (1956) (1475%)
Rz = Q61 C3 LGtk L110%*x Q4L k%
N = (209) (116) (204) (470)

%ok
p < .001

"k
p < .01

*
p < .08
#idjusted to 1980 dollars.
bDummy variable. Omitted category is non-white.

cDummy variable. Omitted category is Owners.
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-

Earthguakes
b/SE

-9.359
(58.1)

-!89
(59)

107
(28L)

=210
(214

-3
(8

1680%%%
(2€3)

529
(43D

. 3O 5%%:

(281)



reported in parentheses beneath each ccefficient; the Rz values are
shown at the bottom of the table.
The high R2 values for floods (R2 = 114 and earthquales (R2 =

.305) indicate that we do best in predicting total dollar costs for

these two events. In the case of floods, household size, tenure, household,
income and disaster context are the significant predictors of total dollar
costs. Knowing that a household rents its home would lead us to predict
total losses of $6048 less than {f they were owners. Similarly, for
every $1000 increase in household income we would predict approximately
$529 less in total costs. Every unit increase in our context variable
(knowing damage was not an isolated occurrence) leads to a $5228 expected

increase in total costs.

Though the R2 is almost as high in the case of earthquakes, the only
significant predictor of total cost is rhe context within which the
event took place. TFor every one unit increase in our context index,
we would expect an $163 increase in total dollar losses.
The Rz's for the remaining hazards are all staciscically signif-
icant but also relatively small, ranging from .04 to about -11. 1In
the case of fires, tenure is the only significant predictor of total
loss. There are no differences in total loss by age, race, or income.
For hurricanes, with every additional person in the household we expect

a $587 increase in total costs. In addition, knowing that damage was

act limited to their home alone leads us to predict an increase of $§1310

in losses. Finally, we do best in predicting losses tfrom tornadces whe:x
we know the age of the oldest person in the household, tenure, household

income and the disaster context.
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The untoward sequelae of natural hazards include, but are assuredly
not limited to, deaths, injuries, and dollar damages incurred. 1In
general, as others have remarked, death has become a rather uncommen
consequence of natural hazards, no doubt owing in large measure to
the very impressive improvements in warning systems that have developed
over the past few decades, and perhaps to improvements in emergency
medical care and in the hazard=safety of dwellings as well. 1In cur
data, personal injury is also relatively rare, cccurring in fewer than
a tenth of all events. Further, most of the medical care costs incurred
as a result of these events were modest in dollar terms.

Measured in terms of direct deollar cost, property loss is by
far the most commen scurce of loss from a hazard event, with average
dollar costs running into the hundreds and even thousands of dollars.
Most of these costs are accounted for by damage to residences or to
their contents, as would be expected. The numbers reported in this
chapter strongly suggest that many families would find it extremely
difficult to cope with the economic consequences of a hazard event
were they left entirely to their own devices. But it is also well-
known that many, perhaps most, hazard victimized families are not "left

to their own devices.”

To the contrary, many sources of external aid
of ten become available to them, whether this aid comes in the form
of insurance coverage, governmental relief and rehabilitation funds,

local community support, or the generously shared resources of family

and friends. Indeed, the "cost accouncing' provided in this chapter
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only totes up the loss side of the ledger; a complete acceounting would
have to include not only the losses jincurred but also the assistance

received. And that, as it happens, is the topic of the following chapter.



CHAPTER SIX

PATTERNS OF AID TO HAZARD VICTIMS

Introduction

Although nc amount of aid, financial or otherwise, can completely
compensate for all the consequences of a major trauma, the restoration

of the gtatus quo ante can be aided considerably by various kinds of help.

The sources of help and the extent to which they affect the household’s
return to normalcy are the subjects of this chapter. We ccnsider su;h
diverse sources of aid as insurance payments, gifts and loans, as well
a3 help in goods or services rendered by relatives, friends and neighbers.
A critical issue in the analysis is the extent to which aid reaches
impacted households in an equitable way. In this connection, there are
two main questions to be raised: First, how large a proportion of the
households in need are reached by the agencies that provide aid to
stricken households? Secondly, is aid distributed equally among house-
holds that vary by socio-economic level, tenure, age and race (and other
characteristics)? A final topic dealt with here ccncerns the speed with
which households are restored to their "normal” pre-hazard condition.

What affects the time to the restoration of normalcy?

A Technical Note

Throughout this chapter, we distinguish usually between "serious”
events and "minor” ones, based mainly on the amount of damages or {n-

juries suffered by households. However, this distinction, for gecod
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reasons, is not always followed, with all events regardless of amount
of damage or injuries being considered as one group for some analyses.
The reader is urged to note the headings of tables in which the kinds

of households used in the tabulations are described.

Ingsurance Coverage and Claims

Although almost all homeowners' insurance policies cover losses
from fires and most would cover damages from windstorms, coverage
of flood and earthquake hazards is neither usual or frequent. In
addition, a large proportion of renters and some owners do not have

1 Even in communities in which flood insur-

property inmsurance at all.
ance subsidized under che National Flood Insurance Program is available,
coverage is voluntary and many opt not to be covered. In states
such as California where earthquake risk coverage {s availabie and
offered routinely by insarors, only small proporrions elect to be
covered (Kunreuther, 1977).

In Table 6.1, the insurance experiences of all households that
had suffered damages of any magnitude are shown. Panel A shows the
percentages of households who believed (at the time of the event)

that they had insurance to cover the losses sustained. Percentages

are shown separately for events that caused $50 or more in damages

lAmong renters who had experienced some dollar damages, 31% thought that
their insurance covered their losses. In contrast, 81% of owning house-
holds beliieved they had insurance coverage for their losses. Of course,
perceived insurance coverage varied widely by type of hazard experience:
At the one extreme 92% of the homeowners believed their insurance covered
damages received from fires; at the other extreme, 70% of the reuters
believed that their insurance did not cover earthquake damages.
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{serious experiences) and those with less than that amount (minor
experiences). As might be expected, strong majorities of households
experiencing serious fires (83%), hurricane damage (82%), and tornado
damage (817) expected that their insurance would cover at least some
portion of their losses. The corresponding proportions for floods
and earthquakes were much lower (45X and 35% respectively). Note
that since some of the damage losses were incurred through injuries
and might have been covered by medical and/or surgical policies,
the inflicted costs might well have been covered even though property
insurance policies excluded property damages from the hazard in question.

The percentages filing claims {as shown in Panel B) tend to
follow the same pattern noted above. Claim filings were more fre-
quent among those suffering from serious fires (93%), hurricanes
(77%) and tornadoes (80%). Fewer claims were filed for floods (65%
or for earthjuakes (38%). In addition claims were less frequently
filed for minor {less than 5$50) losses under all hazard conditions.

The patterning of differences among hazard types is again re-
peated when we consider whether or not a claim was honored (Panel
C). Virtually all seriocus fire claims were honored (99%), and close
to all of the tormade (94%) and hurricane claims (89%) were also
honored. Three out of four (77%) flood claims and a little more
than one out of three (387%) earthquake claims were met with some
pavment.

If we multiply through the various probabilities displaved

in Table 6.1, we obtain the following proportions of serious hazard
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events for which scme kind of insurance payment was made:2

Proportions of Serious Events in which Insurance
Payments were Recelved

Fires 762%
Tornadoes 61%
Hurricanes 567
Floods 22%
Earthquakes 8%

Clearly, losgses from fire hazards are covered most completely by insur-
ance and those from earthquake damage, least covered.

By and large, those who filed claims were satisfied with the
outcomes, as indicated in Panels D and E. In every hazard type, a
majority of those who filed claims were satisfied that they had been
treated fairly by the insurance company involved (Panel D). As one
might expect, satisfaction was greatest in connection with hazard claims
in which the probability of having claims honored was highest -- fires,
tornadoes and hurricanes as contrasted to floods and earthquakes.

The major specific complaint made by those claiming unfair treatr-
ment concerned the size of the payment, two-thirds or more of the dis-
satisfied indicating that the payment was too small. For the hazards
in which coverage was slight, complaints were registered that claims
were disallowed. Few claimed that payments were too slow in coming
or that insurance perscnnel acted impolitely.

In Table 6.2 we consider the amounts paid by insurance companies

2l-'or example, the percentage of all serious fires receiving payment is
the product of the proportion belileving they were covered, the pro-
portion who submitted claims and the proportion receiving claims (.83
x .93 x .99 = .76 or 76%Z). No calculations for minor hazard events
were made because of the small numbers of such events.



Table 6.2

Adjrsted Insurance Claims Reimbursed by Hazard Typea
(Cases With Damage Amounts Greater Than Zero, U = 384)

vi-7

Damage Type Fire Flood Hurricane Tornado Earthquake
{N=218) (N=112) (N=144) (N=365) (N=44)

A. Damage to Buildings

No Payment? 57% 94% 62% 64% 96%

Average Amount

ReimbursedP $3637 $367  $1022 $693 88

Average Payment®  $8434 $5865  $2675 51916 $1935
B, TInjuries and Illnesses

No Paymenta 98% 100% 100% 99.5% 100%

Average Amounrb $5 0 0 $3 0

Average Payment © §267 0 0 5624 0
C. Personal Property

No Payment ® 62% 922 927 95% 96%

Average Amountb $1857 $157 $184 5158 $30

Average Payment ©  §4549 $1958  §$2420 $3042 $678
D. Cars and Trucks

No Payment ? 98% 95% 97% 90% 1007

Average Amount ® $72 $124 $35 8143 0

Average Payment §317 $2327  s1011 81456 0
E. Other Damages

No Payment 2 95% 957 83% 86 98%

Average Amountb $248 §27 $129 $292 860

Ave rage Paymentc $4519 $504 §778 $2138 $2645
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Table 6.2 (continued)

Damage Type Fire Flood Hurricane Tornado Earthquake
(N=218) (N=112) (N=144) (N=365) (N=44)

F. Total Damaces

No Payment? 43% 81% 562 53% 93%
Average Amountb §5820 3675 $1371 $1291 $178
Average Payment®  $10150 $3603  $3085 $2756 $2624

81ncludes cases with missing values on amounts, or types of coverage as
zerc payment.

bAverage Amount defined as average over all cases, including those with
zero payments, adjusted to 1980 dollars.

cAverage Payment defined only over cases receiving non-zero payments and
adjusted to 1980 dollars.
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for damages of various kinds. Note that all hazard events with non-
zero damages are grouped together in this table with no distinctions
made among sericus and minor events. Each of the panels from A to
E consider the socurces of the damages involved, with the final panel
F considering all damages summed together.

Fire insurance payments are made in more than half of the cases
of fires (57%), with average payment being close to $6,700. Payments
for damages to real property were most frequent (43% of the fires)3
with average p- more than $8,400. Claims for personal property
damage were honored in 38% of the cases, with average payments amounting
to almost 34,500, Other categories of payments were received by only
a very small minority of cases, in all cases under 5%.

In most of the flood damage cases, no insurance payments were
made (81%) and average payments when received were about $3,600., The
most frequent category of payment was for damages to buildings, with
average payments for that purpose being a bit more than $3,300.

Greater insurance coverage was obtained for hurricane and tornado
damages, in which payments were received in 447 and 47% of such cases.
Damages to buildings were most often covered.

Earthquakes, as we learned earlier, are the least well covered
hazard event, with claims being paid in only about 7% of such events,

As shown in Tables 6.1 and 6.2, the extent to which insurance
payments can help a household recover from the ill effects of a hazard
event varies by the kind of event experienced and the kinds of damagos
3Note that this proportion is less than that calculated on page VI-6

since cases with missing informatiog vn amounts paid and on specific
categories of coverage were counted in Table 6.2 as zero payments.
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inflicted. There are additional varjations by the characterisrics

of households, as Table 6.3 shows. An item in the mailed questionnaire
asked respondents to estimate the proportion of their toral dollar
losses that was covered by insurance claim payments.h Using these
responses as a dependent variable, Table 6.3 presents a regression

in which independent variables include features of the hazard event
and household characteristics.

As we have shown, if the hazard event was a fire, hurricane or
tornado, the proportions of losses reimbursed through insurance coverage
were considerably greater than in floods and earthquakes. The enhance-
ment was greatest in the case of fire hazards, with 41% more of the
losses being reimbursed in such events.

The greater the damage, the larger the proporticn reimbursed,

a finding that raflects the fact that damages to building structures
were usually a large part of the losses reported in high loss events
(see Chapter V). The context of the event had little or no effect

on the losses reimbursed. Damages to other buildings on the block

4The regponses were as follows (for those with anv damages reported):

Yo claim payments 497

1% to 9% 2

10 to 297 3

30 to 49% 4

50 to 69% 7

70 to 89% 12

90 to 1007 21

1002 = {860)
Don't know and no answer 3%

Since these replies are respondent estimates, they are not nccessarily
accurate refleccions of what might be computed if exact damages and
insurance payments were known from records. 1Indeed, the percentage
estimates may reflect respondentisatisfaction as mich as actual pavments.



A.

D.

Table 6.3

Regression of Percentage of Loss Reimbursed by Insurance
on Hazard Characteristics and Household Characteristics

(Serious Events Only:

Independent Variables

Hazard Txgea

Fire
Flood
Hurricane

Tornado

Hazard Characteristics

Damage to Householdb

Community Damage Seriousness®

Public Services Disruptiond

Household Characteristics

Age of Oldest Person
White®

Household Income (SOOO'S)f
Number of Persons
Education (Years)

Renter

Intercept

*p {s .05 ©r smaller.

**p {s .0l or smaller.
*kkp ig .001 or smaller.

N = 883)

VIi-11

(Dependent Variaosle is Respondents'
Estimates of Percent of Reported Loss
Reimbursed Thrcouglh Insurance)

b

41, 14wk
-2.016

25.17%*%
30.94%%%

11.92%%%
1.227
=2.730%%

.1309
15.06%*%
-15.16
-4109
L4311
~16.95%%%

=50.08%%*%

- . 308#x

I o= (718)

SE

(6.56)
(6.99)
6.77)
(6.18)

(1.09)
(1.43)
(.884)

(.091)
(3.80)
(12.5)
(.869)
(.557)
(3.72)

(12.1)
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Table 6.3 (continued)

aDummy variables: omitted category is "earthquake."

bReported tatal dollar loss to household c¢oded into five categories:

0 = no damage, 1 = §1-850, 2 = $51-§100, 3 = $101-$200, &4 = $201-5500,
S = over $500.

Index measuring reported damare to homes on block, neighborhcod and
community (see questionnaire Ttem 34).

dNumber of public services disrupted as a consequence of event (Item 33

on questiomnaire).
eDummy variable: omitted category is all non-white.

Reported household income in the year the event occurred.
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or in the neighborhood or larger community affected the propcrtion
reimbursed little or not at all. Loss reimbursement was affected
slightly by the disruption of public services: Ffor each public service
that was disrupted, almost 3 percent less insurance reimbursement was

experienced. It is difficult to interpret this finding: possibly,
. it reflects the greater likelihocod of such interruptions in earth-
quakes and floods, as compared to the other hazard events.5

The main differences among households concern tenure and race.

Renters are not as likely to be reimbursed as much (17% less) through
payments and whites are more likely to get a higher proportion of losses
reimbursed (by about 15%). These differences are likely reflections
of the differences in insurance coverage: Almost all homeowners are
required by their mortgagors to have insurance covering real property,
while many renters carry little or no insurance to cover their personal
possessions. The racilal differences also may reflect differences in

insurance purchases, but this is mainly speculative.

Other Financial Aid Received

Although insurance claims are a major source of financial aid
to households experiencing hazard losses, there are many other agencies

that also provide financial help to victims. 1In addition, neighbors,

5Another possibility: Disruptions of local community services are

one explicit reason for a Federal disaster declaration. Thus, events
where community services are disrupted are more likely to be Federally
declared. In consequence, victims of such events are more likely to
be eligible for various Federal disaster relief funds, which would in
turn tend to reduce the proportion of totral loss for which insurance
reimbursements would be made.
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friends, and especially relatives may provide gifts and lecans. Indeed,
for hazard events that are not ordinarily covered by homeowners' insur-
ance policies, loang and gifts may be the only financial help available.

Table 6.4 presents tabulations of those who received loans and gifts
or grants from all scurces (excluding, of course, any insurance claim pay-
ments). Loans were received in proportions ranging from 13% (in cthe case
of flood hazards) down to 5% in tornado events. The amounts {(corrected for
inflation) obtained tended to be fairly large, especia.ly in the case of
fires and floods where the average loan was $8,615 and $16,604, respectively,
likely for the reconstruction of real property damaged in the event.

Gifts and grants were more frequently received but were usually
of a smaller magnitude. Gifts and grants were received by 28% of the
households experiencing a flood, with the average grant being slightly
over $7,000, but by only 6% of the tornado victims, the average grant
in such cases being slightly more than $600.

Grants and loans combined were quite frequent. More than a third
of all the flood households (34%) received some gort of financial help
of this sort, with the average amount being over $12,000. 1In contrast
only 9% of tornado victim households received any financial help, with
the average amount being slightly more than $8,000.

The sources providing financial aid are shown in Table 6.5. As
might be expected, only small minorities of households receive aid
from any one of the sources, the largest percentage in the table (197)
representing the proportion of flood hazard events in which support
was received - om the American Red Cross. Most of the proportions

in the rable are close to zero.



Loans, Gifts, and Grants Received From All Sources?

Table 6.4
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(Events With Non-Zero Damages Only: N = 883)b
Azl
c Hurricanes Tornadoes Earthquakes Combined
Type of Ald (N=218) (N=112) (N=144) (MN=365) (N=44) (NmB83)
A, All Loans
Z Receiving Loan(s) 6% 13% 7% 5% 9% a%
Average (5)d $553 §2223 $423 $496 $615 $724
Average Loane $8615 $16604 $6094 510665 $6765 $§10650
B. All Crants and Gifts
% Receiving Grant(s)
or Gift(s) 7% 28% 7% 6% 147% 107
Average $162 $1942 $253 $35 $661 €375
Average Crant® $986 §7015 $3643 5623 $4802 $3189
C. Combined Loans and Grants
Z Recefiving Loans
and/or Gramts 20% 42 122 9% 162 14%
Average® $716  $4165 $676 $532 $1276 §1099
Average Loan and/or
Grant® §3630 $12277 $5728 $6075 $8024 §7084

aAdjus:ed to 1980 dollars and outlying values trirmed.

b

Includes only events with non-zero damages.

“Includes loans, gifts, and grants received from all sources indicated in Table 6.5 and
excludes insirance payments.

dAveraged over all events, including those with no grants or loans.

[:)eAverage for those receiving grants (or loans).



Table 6.5

Financial Alid Received From Verious Sources

(Events With Non-Zero Damage Only:

Source of Financial Aid

A.

E‘

Federal Agencies

SBA Business Loan
SBA Personal Loan

Farmers Home
Administration

FDaA
FEMA

Veterans'
Administration

Unemployment Payments
Other Federal Agency

American Red Cross

State and Local

Government

State Agency
Local Agency

Other Local Sources

Local Bank

Local Community
Organization

Church or Synagogue
Labor Union

Employer

Relatives

Proportions Recelving Aidb

N = BB83)
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Fires Floods Hurricanes Tornadoes Earthquakes
(0}4 10% 9% 0% 0%
0z 15% 4% 1% 9%

0.5% 1% 02 0.7% (4)4
ox 8% 3x 0.7% 3z
02 oz k}4 0.3%2 (014
0% ox 0.9% 0.3% oz
ox 2% 0.9% 0.3% 0%
1z 5% 3% 0.3% O%
5% 19% 0.9% 1% I
2% k4 0.92 (o)4 0%
1% ox o ox ox
7% 4 3% 0% 3z ox
¥ 4 1z 0% o% (174
7% 32 0.9% 1% 0%
12 1% 0% o% 0%
6% 5% 3% 0.3% 0%

10% 152 3% 5% 9%

3Includes only events with non-zero dollar damages.

bIncludes all aid:

grants, gifts, loans.
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In the case of fires, the most frejuent sources of financial
help are local ones, relatives halping out in one out of ten such events,
with the next most frequent source (7%) beilng local churches and synagogues.
0f the national level agencies, only the Red Cross makes a significanc
{5%) showing as a source of financial aid, mainly in the form of grants
and gifts to victims.

The victims of floods are more likely to be helped by almost
every source. Fifteen percent have been helped by relatives, 19% by
the Red Cross and 157 by the Small Business Administration personal
loan program, with an additional 10X aided by that agency's business
loan program. Indeed, the level of help overall given in flood events
is high enough tc reach one ocut of three victimized households.

Hurricane events also activate many agencies but not at as high
a level as in the case of floods. The Small Business Admindistration,
FEMA and FDAA are all sources of financial help used by up to 9% of
the victimized families.

Tornado events are responded to by fewer sources and less fre-
quently than in other hazards by those whe do respond. Only relatives
reich as many as 5 of the victimized househclds, local bank loans
being the nearest competitor with a 3% coverage. The remainder of
the sources are all 1% or below.

Finally., eatrthquakes are even more eclectic in terms of sources
from which financial aid comes. The Small Business Administration's
personal loan program reached 9% of the victimized households. Relatives
responded at about the same level (92) but the remaining sources are

mainly at zero. Of course, there were few (44) earthquake events with
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non-zero damage in the sample and hence these estimates are subject
to a considerable amount of small sample fluctuation.

Although it is difficulr to discern an overall patterning in
the sources of non-insurance financial ald to victims of natural hazards,
important roles appear to be played by the federal agencies that have
digascer relief as major missions. In additicn, the American Red Cross
is present to a significant degree in almost all serious eveuts. Finally,
kinship ties appear to be always important.

If there is an overall pattern, it is that gifts and loans are
most important when traditional insurance coverage is absent., The
complementary roles played by insurance payments and gifts and loans
are perhaps best seen in Table 6.6, in which the toral dollar loss
has been regressed on insurance payments received, grants and gifts,
ang loans, separately for each of the hazard event types and for combina-
tions of hazard events. Note that these regressions are not intenced
to imply that the dollar losses experienced by households are in some
way determined by the claims honored or by loans and gifts received.
Rather, the interpretation of the findings should be in non-causal
terms: a coefficient for insurance claims, for example, should be
interpreted as the coverage of each dollar of damage loss by each insur-
ance claim payment dollar, Thus, a coefficient of 2.0 means that a
dollar of insurance paymant covars 2 dollars of loss, net of the coverage
provided by gifts and loans. Correspondingly, the R2 for each of the
equations expresses the extent to which the financial aid given is
sensitive to the amount of loss experienced by households. A high

Rz therefore means thar the combined financial aid 1is sensitive to y



Table 6.6

a,.
Regressions of Damages (3) on Insurance Payments, Crants,
and Loans bv Disaster Types

(¥on-Zero Damage Events Only:

N =283

(Dependent Variable is Damages ($) Estimated
as Result of Hazard Event)
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Insurance Grants/ Loans :
2 Payments ($) Gifts ($) (8) Intercept
Hazard Type R b/SE b/SE b/SE b/SE N=
A. All Hazards
Combined L09kk& 1, 363Aa%% 1.330% L7224%%  30]15k% (857)
(.175) (.525) (.269) (1306)
B. Fire J45R%R ], 28Rk 3.684%x L7018*%  5433%%%  (37)9)
(.112) (1.51) (.323) (1362)
C. Flood .01 1.363 L7772 .5874 16218 (112)
(3.51) (1.59) (1.085) (10394)
D. Hurricane S8 3Rk ], 4 7]1ARk -. 3414 1,397 %% 998 . .4% (144)
(.066) (.374) (.206) (326)
E. Tormnado JSEhFk ], 585%%k 4.237% L4655 947.5%  (3&3)
(.097) (2.06) (.133) (46
F. Earthquake i Ltk 6904 1.060%%% ], 204%*%* 1035% (44)
(.50 (.17 (.178) {409)
G. Fires, Hurricanes
and Tornadoes
Combined L52%%k 1 4] 9Fk% 1,748%% . 5993%%k 229Q%%% (727
(.059) (.530) (.124) (46T
*p is .05 or less.
*%p {s .0l or less
*%xp {g .00l or less
%Dollars are unadjusted for inflation.
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dollar loss, rising as the loss is great and declining otherwise.

First it should be noted that the R2 for the combined hazards
{as shown in Panel A) is relatively low, .09, indicating that there
is no particularly strong patterning of financial aid for all the natural
hazards combined. The individual Rz's in the remaining equations,
however, are quite diverse, indicating that the patterning is differenc for
each of the disasrers. Especially striking is the R2 of essentially zero for
tloods, indicating that the financial aid sources are not at all sersitive
to the amount of loss experienced by the households in question. Insur-
ance coverage, loans and gifts appear to be arbitrarily or capriciously
given in flood events, responding perhaps to other factors besides
how much damage or loss had been experienced by households.

The remaining disaster types each present somewhat different
patterns. As we have seen previously, insurance payments play an impor-
tant role in fire hazard events, each dollar of insurance payments
covering $1.28 of fire loss (b = 1.238l), net of gifts and loans. Each
dollar of grants and giftscovers about $3.68 of losses and the role
of loans appears to be not structured at all, All told, the equation
accounts for 45% of the variance in dollar damage, indicating some
degree of indeterminateness in financial help for fire victimization,

In contrast, the equation for hurricane events 1s more highly
structured (Rz = ,83) with insurance payments and loans being strongly
related to total damage. Each dollar of insurance payment covers $1.47
and each dollar of loans covers 51.39 of the total damage.

Tornado events also appear to be fairly well structured as well,

the equatiocn accounting for 56% of the varfation in dollar loss. Here
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insurance payments and grants or gifts are the main scurces that vary
with the amount of damage. In contrast, for earthquake évents, slighely
more structured than tornadoes (R2 = .70), the main factors appear
to be loans and gifts.

The final Panel (G) of Table 6.6 considers the three disasters --
fires, hurricanes and tornadoes =-- in which insurance coverage plavs
an important role, 1In that equation, all three sources of financial

help are important, each dollar of insurance payment covering $1.42

6
of logs, each grant dollar, $1.75, and each loan dollar $0.6Q of loss.

Over all events, a little more than half (52%) of the hecuseholds
received some financial aid from one or more sources. As shown in Table
6.7, proportions receiving any financial aid ranged from two out of
three households experlencing fires to about one out of four earthquake
victimized households. The amounts received were not trivial, ranging
from $5,653 for the average fire victimized household to $1,4535 for
the average earthquake victim. Of course, average payments (money received
by those who received some money) were even higher: §10,112 for floeod
vicrims and $3,008 for tornado victims with the average payment overall

being 35.758.7

6A coefficient of less than 1.00 suggests that the source in question pro-
vided more financial aid than the dollar losses would appear to warrant.
However, this particular interpretation is not warranted when other sources
of aid are considerably above 1.00. Indeed, in the case of the last equation
in Table 6.6 (Equation G), the coefficient for loans (.5993) simply means
that loans were more sensitive to the total amounc of damages, net of the
contribution of other sources. Thus loans were used to cover more of the
losses than gifts or insurance payments.

7Taken in conjunction with the findings of Table 6.4, it is clear that in-
syrance payments pay an extremely important role, with two cut of every
three dollars received coming to the households in the form of insurance
payments. Of course, for those risks not normally covered by insurance,
financial aid is largely in the form of loans.
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Table 6.7

Total® Financicl Aid Received and Amounts of
Uncovered Losses by Hazard

(Only households with non-zero losses = 383)

All
Fire . Flood Hurricane Tornado Earthquake Combined
(218) (112) (144) (363) (44) (883)
A. Total Aid Received
Percentc Receiving
Some Aid 67% 46X% 492 512 23% 50%
Average Aid Received $5653 $ 4,695 52034 $1524 $1455 $3026
Average smount Received $8383 $10,112 $4186 $3008 $6404 $5738
B. Financial Gap (Total Loss Minus All Financial Aidb)
Average GCap $5403 $ 5,618 $1473 $ 940 51145 $2732
C. Increased Liabilities (Uncovered Losses + Loans)
Average Increased
Liabilities $6711 $ 8,103 51897 $1601 $1760 $3749
D. Increased Debt Burden (Loans as Proportion of Annual Household Income®)
Percent 7.3% 17.2% 3.1% B.6% 6.9% 8.5%

3Al1 dollar amounts adjusted to 1980 dollars. Outlying values have been trimmed.

b"All financial aid" includes insurance payments, loans, gifts, and grants.
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The financial aid received typically did not cover the full amount
of the losses incurred. On the average, financial aid fell some $2,732
short of covering the total losses inflicted. For many households such
amounts are non-trivial, The gap between financial aid and total losses
was especially high for fires and floods, being around $5,500 in those
events.

Disaster events can be regarded as increasing a family's liabilicies,
some of which are alleviated by grants and gifts. Although loans may
help to restore a household to normal functioning, a loan represents
a financial obligation that has toc be repaid along with interest charges.
The sum of uncovered losses plus loans can be regarded as a household's
increased finarcial liabilities, as in Panel C of Table 6.7. On che
average households incurred almost $4,000 in increased liabilitdies,
with fires and floods inflicting liabilities of close to $7,000 and
$8,000 respectively. In short the average fire or flood event saddles
a household with 1iabilities thar amount te the cost of a medium-sized
car, or about one-fourth to one-third of annual household income.

Panel D looks ar finmancial liabilities in still another way. 1In
that panel the amounts of loans received are expressed as percentages
of current annual household 1ncome.8 This measure of increased debt
burden amcunts to 8.57%, varying from a high of 17.2% for flood victims
to a low of 3.12 for hurricane victims. Although these proportions
do not appear to be very high, they do not take into account carrying
charges nor existing debts. Hence the actual impact of the increased

debt burden occasioned by hazard victimization may be considerable. A

BHousehold income is measured as of the year in which the event occurred.
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household that dedicated 30% of its income to paving off a home mortgage
may find an additional 102 needed to pay off a home rcopair loan a severe
burden that eats into income budgeted for education, food, or other
necessities. Especially onorous appear to be the debt burdens imposed
by flood events.

Table 6.8 locks at how the financial burdens, unrelieved by insur-
ance payments and gifts, are distributed among households and among
disaster types. The first column contains the results of regressing
the gap between total loss incurred and monies received from insurance
payments, gifts and lcans on household and hazard event characteristics.
Presumably these are the gsums that households would have to raise out
of their current income or savings to replace or repair damaged property.
0f the household characteristics, only race seems to count: Whites
have about $2400 less of a financial gap than non-whites and Bisp;nics.
The more widespread the disaster the less the gap, possibly because
of the grant and loan programs that are triggered by the size of the
hazard event. But, the more public services are disrupted the bigger
the gan, an ocutcome that is not easily explained.

The second column of Table 6.8 is concerned with increased liabilities
(uncovered lcosses plus loans). Increased liabilities are smaller for
renters and for whites and for more affluent families. Liabilities
increase with the number of public services that are disrupted and fire
and flood events leave households with greater financial liabilities
than other hazard events.

The third colum concerns debt burden, the proportion of household

income that loans constitute. Virtually nothing predicts debt burden,



Independent Variabhles

A.

Household Characteristics

Household Size

Educacion (Years)

Renter

White

Age of Cldest Person

(Years)

Household Income ($000)
at Time of Event

Hazard Event Characteristics

1875 or later

Context Seriousness

Public Service Disruptions

Hazard Types

Flood

Hurricane

Fire

Table 6.8

Regressions of GCap Measuresa
and Disaster Characteristics (N = 712)

Total Loss -
Financial Aid

b/SE

70.21
{209)

-173.6
(134)

-637.1
(891)

=27370%*
(913)

-18.05
(22.m

1.494
(22.2)

945.7
(715)

-813.94
(343)

1554 %#*
(212)

3069
(1693)

-777.1
(1663)

3904*
(1589)

on Household

Dependent Variableb

Increase in
Liabilities
b/SE

227.0
(201)

-165.7
(129)

-1859*
(837)

=2209%
(878)

-27.59
(24.2)

-41.56%
(21.3)

-132.1
(638)

-323.4
(330)

2244 k%%
(204)

3451*
(1621)

-208.3
(1602}

5149%+
(1465)
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0148
(.019)

-.0154
(.012)

-.0453
(.083)

-.9425
(.086)

-.0022
(.002)

Not
Applicable

-.0046
(.067)

.0418
(.032)

.0475%
{.020)

-.0061
(.159)

-. 1445

(.568)

.0469
(.149)



Independent V

Table 6.8 Continued

Total Loss ~-
ariables Financial Aid

b/SE

C. Hazard Types (Cont.)

Tornado

D. Intercept

Rk
p is less

ke
p is less

*
p is less

aAll dollars

BSee Table 6.8 for definition of dependent variables.

-185.5
(1523)

460 5%**
(273)

= L 139%%%

than .001.
than .01.

than .05.

Increase in

Lisbilitdes

b/SE

-581.4
(1465)

5676%
(2631)

$ 253k

adjusted to 1980 dollars. Qutliers are trimmed.
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Debr
Burden
b/SE

-.0278
(.143)

.2670
(.258)

023
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except for disruptions of public services, a marginally significant
finding that indicates that burdens increase the mores public services
are disrupred.

None of the regressions shown in Table 6.8 account for much of
the variances involved. By and large it appears that financial liabilities
resulting from hazard events impact more strongly on non-whites and
Hispanics and are more likely to arise out of severe fires and floods,

but no other strong findings appear.

Equity in Financial Help

Since the three kinds of financial help so far considered tend
to complement one another depending mainly on the pattermns of Jasurance
coverage associated with the different hazard types, it makes some
sense to consjider who gets any financial help from all of the three
sources considered together. Table 6.9 shows the percentages receiving
any help from any source, separately for each of the disaster types.

In that table we consider serious events separately from the minor
ones, a factor that sharply conditions whethar a household will receive
any financial help.

Only small minorities of the households experiencing minor losses
receive any financial help. In 7% of minor household fires, some finan-
¢ial help is received, but none of the minor flood, hurricane or earth-
quake households received any help at all. 1In addicion, 2% of minor

tornadc events are accompanied by some financial help. Given the results
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Taple 6.9

Proportions Receiving Any Financial Help by Hazard Type
and Hazard Event Seriousness

Hazard
Sericusness Fires Floods Hurricanes Tornadoes Earthquakes
Serious 77% 48X 552 ST 17%
N = (223) (152} (144) (318) (59)
Minor % 0 Q 2% 19
N = (45) @27n {117} (225) (304)

8Any financial help means insurance payments, and/or gifts and/or loans
from any of the sources considered in Tables 6.1 to 6.5.

bA serious hazard event is one in which the household claimed damages of
$59 or more. A minor event is cne in which reported damages are under

$50.
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of the previous sections, it is primarily insurance payments that are
invelved in the minor hazard events.

Proportions ranging between 77% (serious fires) and 17X (earth~
quakes) of the households experiencing major hazard events received
some financial help. WNote that in each case that help is made up of
different combinations of insurance payments, gifts and lo=ns.

The igsue of who gets any financial help is addressed in Table
6.10. A dummy variable that takes on the value of 1 if a household
received any firancial help and 0 if the household received none at
all is the dependent variable in each of the regression equations of
that table. The coefficients are therefore interpretable in terms
of changes in the probability of receiving any financial help. Thus
a coefficient of -.2260 for renters indicates that renters, net of
any other characteristics, are about .23 less likely to receive any
financial help compared to owners.

The RZ for each of the equations represents the extent to which
the characteristics shown in the equations determine the probabilicy
of recedving any financial help. It should be noted that these coef-
ficlents are fairly large, the smallest being .44 and the largest ,64,
indicating that the independent variables account for berween 44% and
64% of the variation among households in the probability of receiving
any financial help.

A consistent finding in each of the equations concerns the effects
of the amount of damage on the probability of receiving financial help
of some sort. For each of the disaster types, the greater the damage

amount, the more likely the household is to recejive some aid. The
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Table 6.10

Regressions of Any Financial Help on Household Characteristics

Independent
Variables

(All Households Included: N = 1296)2

(Dependent Variable is Receiving Anvy Financial Help
From Insurance, Grants and/or Loans)

Household Characteristics

Age of Oldest
Person in House

Househnld Income =-.

(00's)
White -

Fienter -.

Education (years)

Household Size -

Hazard Characteristics

Community c -

Seriousness

Public Servic
Interruptions

Property Damagee
. £
Hazard Tvpe

Fire

Flood

Hurricane

Tornado

All Hazards
Fires Floods Hurricanes Tornadoes Earthquakes Combined
b/SE b/SE b/SE b/SE b/SE b/SE
.0039% .0035 .0007 -.0004 . 0001 . 0004
(.002) (.002) (.015) (.001) (.001) (.001)
0491 %% .0927% -.0387 -.0347% -.0114 ~. 037 2%%x
(.020) (.045) (.036) (.015) (.010) (.010)
. 1005 .1906 -.0893 .1005% .0085 .0h 7%k
{.064) (.103) (.057) {.052) (.020) (.025)
2260Q%%% -, 1331 ~-.05851 -.0758 . 0090 -, 0884 ke
(.062) (.088) (.057) {.048) {.018) (.024)
. 0040 L0034 .0076 -.0081 ~.0018 ~-.0047
(.011) {.016) (.010) (.007) (.00 (.004)
L0729 .0246 .0051 -.0042 .0046 -.0018
(.0167) (.025) (.014) (.011) (.005) (.006)
0591 0632 .0103 .C182 .0279 -.0197
(.071) (.041) (.022) (.018) (.019} (.011)
.0146 . 0590 %% .0060 -.0271* L0567 %*% .0091
£.019) (.021) (.017) (.014) (.01 {.007)

« 1493 k%% L0742%%% L1597%%x  1456n%% L0433n%n + 1305%%%
(.014) (.020) (.013) {.009) (.007) (.053)
A <1587 #%%

° N (.035)

P ° . -, 1119%%
(.039)
I C .008
A (.032)
B . 0099
L (.02%)



Table 6.10 (continued)
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All Hazards

Independent Fires Floods Hurricanes Tornadoes Earthquakes Combined
Variables b/SE b/SE b/SE b/SE b/SE b/SE
D. Intercept .0632 .0239 -.1952 .1269 .0096 - L0607
(.197) (-250} (.167) (.128) (.058) (.051)
R% = .48 44 .64 .46 Y .53
N = (208) (116) (196) (473) (282 (1296)

*p is .05 or less.
**p i3 .0l or less.
*k*%p is .00l or less.

311 households, whether or not they experienced any damages, are included

in these equations.

Missing values on any of the independent wvariables

account for N's being smaller than those reported in Table 5.1.

bHousehold income is measured as of the year of the hazard event.

cAn index consisting of whether damages were sustained by other households
on the same block in the same neighborhood and in the same communicy.

dConsists of a count of the number of public services interrupted as a

consequence of the hazard event.

®Measured in categories (see Table 6.2 for codes used), unadjusted for

inflation.

fDummy variables:

omitted caregory is "earthquakes."
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probability differences fo: damage range from .16 for hurricanes to
.04 for earthquakes, but in every case are statistically significant.9

For the remaining factors congsidered in Table 6.10, no consistent
pattern can be detected across hazard types. With regard to fires,
the higher a family'g income, the less the probability of receiving
financial help, possibly refleccting that the available financial resources‘
of more affluent families allow them to avoid the necessity of asking
for lcans or receiving gifts, Renters, compared to owners, have a
much lower probability of receiving any financial help, at least par-
tially because fewer renters carry fire insurance coverage on their
personal possessions. Nc other factor appears to be significant for
fire hazards.

Flood hazards occurring to higher income families are also less
likely to be accompanied by financial help. Flood events that involve
the interruptions of public utilities and services are also more likely
to be met with fisnancial assistance. -Since such interruptions would
be more likely to occur with widespread flooding, this finding suggests
that the relief activities of the federal government and such national
organizations as the Red Cross are more likely to be triggered when
the event involves larger areas. None of the other factors have sig-
anificant coefficients.

Nothing besides amount of damage determines whether financial
9The total amount of damage is coded into five categories, each encom-

passing 2 different range in dollars. The coefficients indicate shifcs
in probability associated with a shift from one of the coded categories
to another, an amount that may be as litctle as 50 dollars in the first

category and many thousands of dollars In the last (and highest) cate-
gory. See Table 6.2 for descripcion of the coded categories.
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heip is obtained in the case of hurricane events. Apparently, insurance
coverage is unjversal enough for this hazard event to produce rough
equity among households.

Financial aid in the case of tornado events alsc appears to be
related ro income, with the more affluent households less likely to
receive any financial help. (Incidentally, receiving financial help
is not an unmitigated blessing since loans may add to the financial
burdens of a household, as we see later in this chapter.) Tornado
events that are accompanied by disruption of public services and utilities
are less likely to be met with financial help, a pattern that appears
counter=-intuitive and hence resists reasonable interpretationm.

Finally, earthquake assistance is affected only by the interrup-
tion of public services, the more such interruptions, the more likely
outside financial 2id is to be rendered.

Finally, in the last column of Table6.10, all hazard types have
been combined. Across all types, higher income families are less likely
to receive (or solicit) financial aid, and renters are less likely
to receive such help than cwners, while whites are more likely to be
financial aid recipients., But the most important patterns in the last
column are the effects of disaster types. Fires are much more likely
to be accompanied by financial aid and floods are less likely (as com=
pared to earthquakes). Neither hurricanes nor tornadoes are distinguish=-
able statistically from earthquakes.

Overall, the patterning of financial aid deces not spell out a
serious degree of inequity through the lack of access to financial

help. The major pattern that emerges is that the probability of fimancial
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help rises with the amount of damage experienced. We have a bit of
a hint that such help is not always an unmicigared blessing since more
affluent families appear less likely to receive financial aid (or ask
for it). Perhaps the major bias is against renting families, possibly
through the more usual lack of insurance covetrage among that group.

It should be noted that the data presented in this section do not
contradict those of the previous section. The slze of the gap between
financial aid and the losses experienced apparently 1s not affected by the
same factors as whether or not one received any financial aid. The gap
is influenced mainly by the size of the losses incurred, while the prob-
ability of receiving aid {s influenced by losses and other factors having
to do with the insurability of the hazard risk and the kinds of government
programs available, factors which in turn are influenced by the type

of hazard involved and the geographical extent of the hazard.

Informal Sources of Help

Although financial help is certainly important, especially in
the cases of events in which critical household resources have been
damaged or destroyed, othar types of help may also be of considerable
use and indeed may substitute for financial help in some cases., A
family may have need of temporary shelter and an offer of a place to
stay for a short period may be crucial to the comfort of a nhousehold
in the immediate aftermath of any of the hazard events under study.
Or, sume donated labor may Le even more useful than funds, if, for
example, all that is needed to restore some degree of livability te
a home is removal of debris left by the event, or perhaps, the clearing

of a driveway.
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As previous studies of the immediate aftermath of natural hazard
events have shown, a grear deal of help is provided to victimized house-
holds by neighbors, friends, relatives, co-workers, local churches
and employers. Indeed, as Table 6.1l shows, large proportions of the
households in the study report some help from one or more of these
sources. Especially in serious events, more than a third of the families
reported receiving help from friends, relatives and neighbors. Smaller
proportions received help from churches, employers and co-workers, but
these proportions in no case were less than 5% (emplovers). MHouseholds
experiencing minor hazard events reported correspondingly less help
from such sources, in all cases less than 6%.

The forms of help emphasized services or goods in kind. 1In a
majority of cases, labor services were the main form of aid rendered.
More than four out of five (84%) of the instances of neighbors giving
help consisted of labor. Another large category of aid was the offer
of shelter, About twe outr of five (38%) cases of help from relatives
involved shelter. Much less frequent were loans and gifts, some in
the form of money and others in the form of goods or services,

As can be seen in Panel G, on the average, households experiencing
serious hazard events received help from slightly more than one source
(1.24), while those in minor events received help from .28 sources,
on the average. In short, when in need, some form of help is available:
vhether that help 1s sufficient, however, is another story.

Many of the organizaticns that provide financial help alsc provide
other kinds of aid. For example, on the sitas of major disasters,
federal agencies often will set up disaster aid stations thht provide

information to victims about many of the problems that face them, from
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Forms of Aid From Informal Sources by Hazard Type and Seriousness

Proportions Giving Afld

l

Types of aid Given®

Hurri- Torm- Earth- Com Shel-

Source of Ald Fire Flood cane ado quake bined ter Loans Gifts Labor b
A. Friends

Sericus 362 46% 41% 322 14% 35%

Minor 9% 112 4% 5% * 3 212 2% 18% 78%  (315)
B. Relatives

Sericus 41X 56% 30% 322 16% 6%

Minor 2% 3% 8% 7% 12 6y | 8% 9% 211 66z (3D)
C. Neighbors

Serious 302 322 387 282 102 302

Minor ST 11T 42 62 0% 3r | 10 1% 8% B4R (263)
'D. Church or Synagogue

Seriocus 132 11% 3% 4% 22 7%

Migor 0 0 0 1% 0 " 8% 2% 73% A5% (60)
E. Co-Workers

Serious 102 112 87 62 4% 82

Minor 0 0 0 1% . 17 4% 17 37 66X (73)
F. Employers

Serious 5% 9% 7% 4% 5%

Minor 99 0 0 « " 107 13% 55% 357 (40)
G. Help From All Sources

Serious 1.36 1.3%7 1.26 1.02 .39 1.23

Minor .27 .56 .15 .20 .01 .28
Approximate N for Above®

Serious (222) (119) (142) (342) (50) {875

Minor (43) 27y (111 (206) (285) (687)
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Table 6.1l (continued)

* = less than 0.5% dut larger cthan zero.

%A1l hazard events combined in these tabulations.

bN shown is number of families receiving some ald from the source in guestion.

°N's shown are for the classes directly above each entry.

Actual N's vary by one or two
cases, depending on missing data-
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advice on how to file insurance claims to places where one can obtain
emergency food supplies. Voluntary organizations, such as the Red
Cross or the Mennonite Relief Organization, also set up on-site, providing
a wide spectrum of help and aid. The extent of such contact between
agencies and victims is shown in Table 6.12.

Contacts with FDAA were claimed by 4X of the households in all
serious hazard events, with another 1% claiming contacts with FEMA.
Note that ncne of the families that were involved in minor hazard events
claimed contacts with either federal agency. As one can expect from
the earlier parts of this chapter, contacts with FDAA and FEMA were
especially prevalent for serious flocd events and virtually non-existent
for fires.

About the same level of contact frequency was claimed with the
Small Business Administration, about 5% -- distributed in much the
same way as contacts with FEMA and FDAA, About one in four of the
serious flood househoalds had some contact with the SBA and virtually
none who were in serious fires. The Farmers Home Administration, Veterans'
Administration and units of Regular Army contact were relatively rare,
each showing contact with about 1% of the households in serious hazard
events.

The American Red Cross apparently earns its high reputation for
responsiveness to natural hazard events, registering high levels of
contact in connection with each type of event. Indeed, one in four
of the households experiencing a serious flood event claimed they were
cecntacted by the Red Cross. The lowest level of contact (42) is regis-
tered in connection with earthquakes. The Salvation Aruy registers

about half the level of contact of the American Red Cross but enocugh
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Table 6.12

Contacts With Relief and Res. ue Organizaricns by

Hazard Type and Sericusness of Event

VI-3%

Percent Contacted By % Helped
% #ighly ' By Orga-
Hurri- Torn- Earth- All Satisfied ' nization
Organization Fire Flood cane ado quake Hazards Naa | y=2
A. Federal Agencies
FDAA Serious * 11% 7% 2% 2% 4% 55%  (29) | 50% (3
Minor Q 0 Q 0 0 0 -——- I =
SBA Serious * 23% 5% 22 B2 5% 55%  (38) ) 81% (4D
Minor 0 ] ) 0 0 Q - -—-
Farmers' Serious 12 12 2% 1% 1% 29% (7)Y | 754 (9
Home Minor 0 0 0 0 0 | - D oee
FEMA Serious 0 12 5% 1z 0 1% 78% (9) 11003 (D)
Minor 0 ¢ 0 0 0 0 -— -——
Veterans' FS.rious * 22 2% * 1% 60% (5) | 60% (5)
Admin. 0 0 0 0 0 o o
Regular Serious 4% * 1% 60% (5) | 672 (&)
Army Minor 0 0 1% 1% * 3By |33
B. Private National Organizationms
Red Cross Serious % 25% 8% 5% 4% ax 67% (67)] 76% (67)
Minor ] 0 12 1% 0 * 100% 3] 3% (D
- r-- -------
Salvation Serious 2% 14% 62 2% 0 4% 77%  (30Y ] 72% (30)
Army Minor 0 0 0 0 0 0 - —
Mennonite Serious 0 S% 2% 2% 0 2% 927  (13); 50% (16)
Relief  yijor 0 0 0 * 0 * — g—
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Percent Contacted By ! % Felped
% Highly By Orga-
Hurri- Torn- Earth- All Satisfied ; nizaticn
Organization Fire Flood cane ado quake Hazards H-’l Ne=d
C. Starte and local Government Agencies f
Civil Serious 0 9% 5X 1% 4 4% 71% (28)' B7% (27}
Defense i inor 0 4 * 1z (337 (6) | 172 (%)
Fire Serious 482 25% IR 4 5% 6 192 76% (151) | 777(146)
Depe. Minor 232 4% 4% 3x * 1 |71z st @
Police and Serious 12Z 16% 10% 102 10% 112 60% (83) | 45X (80)
Sheriff  winor 8% 0 2% 37 1% 2 | sax am| 2z a2
National Serious 1% 132 5% k } 4 2% 57 737 (30) | 712 (31}
Cuard Minor 0 0 12 * 0 * 1sor (| ox (™
Welfare Serious 5% 6x 4% 1x 0 3z 39T (63) | 912 (22)
Dept. Minor 0 0 0 * 0 PR -—
Public Serious 1x 132 7% 9% 8% 7% 517 (57)| 77% (57)
Works )
Dept. Minor 0 0 kYA 22 * 1% 62% (8)| 67% (9)
D. Local Private Organizations
Local Serious Iz K} 4 4 4 22 27 2% 82% (17)1( 79% (19)
Hospital™ yynoe 0 0 0 x o LR [ —
Labor Serious L] 2% 22 12 |100% (5)]100% (5
Uaion Ninor 0 0 0 0 0 0 — —
Civic Serious 2% 0 1% * 0 * 80% (10 732 (1)
Organ. Ninor 0 0 1 * 0 * -—- ---
Local Serious 92 142 Y4 62 2% 7% 80% (54)| 792 (5%
—Chuteh  inor 0 0 4% 22 0 12 | 152 @) or (@

()
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Table 6.12 {continued)

Hurri- Torn- Earth- All
Fice Flood cane ado quake Hazards

Approx. Serious (213} (109)  (136) (333) (52) (B43)
N's Minor (60} (27) (116) {216) (286) (685)

*Non-zero but less than 0.5%.

Ipased only on persons who had been contacted by the agemcy in question.

bLocal hospitals are often run by municipalities and states and hence are not always

private, as their classification here suggests.
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to show for every type of hazard event, save earthquakes. Finally,
the Mennonite Relie: Organization contacted about half the proportions
that claimed contact with the Salvation Army relief workers. These
three rrivat2 relief organizations are especially likely to be present
during floods and hurricanes and together represent as much presence
on site as all of the federal government agencies considered together,
This is not to say that their roles in providing relief are as important
or more important, since the services rendered are not the same as
those provided by the federal agencies., Indeed, as we have seen in
the last section, the financjal aid represented by federal grancs and
loans is not at all duplicated by the private relief organizations.

As might be expected, state and especially local government agencies
are important presences on site during and in the aftermath of hazard
events. Especially important are local fire and police departments,
contacts with whom are registered by 19% and 117 of all rhe respondents
experiencing serious hazard events. Obviously, the highest contact
rate of all the agencies considered in Table 6.12, 482, was registered
for fire department contacts in connection with serious fires. If
anything, one may questjon why this frequency of contact with fire
departments is not considerably higher, say at the level of 80X to
95%! Fire departments are a frequent presence in all hazard events,
contacting one in four of families experiencing serious flood events,
and proportions ranging from 5% to 7% in hurricanes, tornadoes and
earthquakes.

The police are present almost equally frequently in each of the

hazard types. Contact levels of 16X were claimed By flocd victims
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at the one extreme, and by 10% of the earthquake victims at the other.
Together fire and palice clearly represent the first line of local
community response to hazard events.

The remainder of state and local government agencies avre compara-
tively infrequent sources of contact. Civil Defense is less frequently
{4%) present than public works departments (7%). The Nationa’ Guard (4%)
is more frequently acknowledged as a point of contact than the ]»>cal
welfare departments.

Finally, Table 6.12 considers local private organizations, all
of whom have low levels of contact, with the exception of local churches
and synagogues, registering 7% contacts with victimized households
in serious events. Especially surprising was the low level of connact
with local hospitals., 2%, 10

The last two columns of Table 6.12 suow the proportions of persons
experienq;né_hontacts with the agencies In question who repor:ted themselves
to be highly satisfied and the proporrions who received "help" from
such agencies. Note that the respondents were cffered a choice among
"high," "medium'" and "low" as ways of expressing their degree of satis-
faction. The proportions shown in Table 6.12 therefore represent the
highest level permitted in the questionnaire. 3y and large, the majority
of persons experiencing contact registered the highest degree of satis-
faction with the agency iIn question. Especially high levels of satis-

faction were registered for contacts with national private relief organ-

]Ibe have classified hospitals as private organizations, although it is
likely that in many communities such hospitals are at least partially
if not entirely incorporated into local, county or state government.
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izactions and local agencies, especially where the numbers of contacts
were large enough to produce stable percentages.

Levels of satisfaction with federal agencies are not as high,
being 55% for both the FDAA and SBA {where the numbers of households
having contacts with those agencies are high enough to warrant paying
attention to the result;}.

In sum, clear pluralities, upwards of two in three, were highly
satisfied with their contacts with the national relief organizations
and local agencies. About one in two registered the same high degree
of satisfaction with federal agencies. In no case were there large
proportions who claimed to have a low level of statisfaction with their
contacts with any of the agencies.

The proportions who received any "help” as a consequence of their
contacts with each of the agencies is shown in the last column of Table
6.12, Majorities in almest every case claim to have received help,
the notable exception being contacts with the police departments.

Despite the low levels of contact with any one of the agencies
shown 1in Table 6.12, the cumulative effect of all the agencies taken
together is to insure that the majority of households experiencing
serious hazard events are contacted by one or another agency. As shown
inTable §.13, where contacts are cumulated, the average number of contacts
received by a housshold experiencing a serious hazard event is .85
(see Panel D of Table 6.13). Indeed, for serious flood hazards, the
average rises to 1.81, indicating that the typical flood victim household

is approached by close to two agencies.
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Table 6.13

Summary of Contacts with Federal Agencies, National
Relief Organizations and Local Agencies

Number of Contacts (Average)

Average Numbevr of

Contacts with Fire Flood Hurricane Tornado Earthquake Comb ined

A. All Federal Agencies:

Sericus .02 .38 .24 .07 .10 .13

Minor .00 .00 s 00* .01 .00 .01

B. All Local or State Agencies (Private & Government):

Sericus .81 1.00 .46 4l .29 .59

Minor .30 .04 .19 .12 .01 .09

C. All Natjonal Relief Organizations:

Serious .08 .43 .16 .08 .06 14

Minor .00 .00 01 .01 .00 .01

D. All Agencies Combined:

Serious .92 1.81 .87 .56 42 .85

Minor .30 .04 .21 .14 .01 .10

NOTE: See Tahle 6.12 for clagsification of specific agencies into each of the
clagsifications used. Approximate N's for Table 6.12 also apply to this
table.

p is .05 >r less.



VI-46

Local and state public and private agencies (see Panel B) are
most active in contacting vicrimized households, generating an average
of .59 contacts in seriocus events. National relief organizations and
federal agencies have about the same average number of contacts, .14
and .13, respectively.

Loaking across hazard events, it is clear that the victims of
serious flood events are given the most attention by all agencies.
Local and state agencies give almost as much attention to serious fires,
repregenting the fact that most such events are regarded as local matters.
Serious hurricane events receive the next most frequent amount of atten-
tion, with tornadoes and earthquakes trailing behind in attention.

Table 6.14 provides another way to summarize rhe findings of
this section. The amount of contact with each of the groupings of
agencies shown in Table 6.13 is considered a dependent variable in
Table 6.14, with the characteristics of hazard events and households
as independent variables. These regression analyses provide some clues
as to whether contacts with agencies are being distributed equitably
among households.

The findings can be easily summarized: First of all, character-
istics of households play almost no role in the number of contacts
with any of the agency groupings. Indeed, if anything there appears
to be a slight bias against the more affluent, the number of contacts
overall and with federal agencies declining slighrly as income increases.
Otherwise, whites as rnompared to non-whites, renters compared to owners,
large households compared to gmaller households and older households
compared to younger ones are all about equally likely to have been

contacted bv federal, local and relief agencies.



Table 6.14

Regression of Contacts with Agencies on Hazard and Household
Characteristics: All Mail Survey Households (N = 126B)

(Dependent variables are counts of contacts
with the agencies designated)

Independent
Variables

A. Disaster ngq?

Fire

Flood

Hurricane

Tornado

Disaster Characteristics

Damage to Householdb

Percent Damage Reimbursed
Through Insurance¢

Disaster Commmity
Sericusnegsd

Public Service Disruptione

Household Characteristics

Age of Oldest PersonE

Number of Persons

i

Federal
Agencies
b/SE

~.0936***
(.039)

0984*
(.043)

-.0117
(.035)

~.0B10%**
(.029)

0120
{.007)

.0004
(.001)

.0234*
(.019)

L0549k
(.008)

.0011
(.001)

.0123
(.007)

Local
Agencies
b/SE

L4T739%R%
(.091)

+1941%
(.102)

-.1016
(.082)

-.0501
(.069)

.03304
{.016)

-.0003
{.000)

.0660*
(.008)

.1925% %%
(.019)

-.0008
(.002)

.0277
(.019)

Private
Agencies
b/SE

-.0106
(.035)

21534 %%k
(.049)

-.0404
(.032)

-.0433
(.027)

.0092
(.006)

.0001
(.000)

L0173
(.007)

0658%**%
(.007

.0005
(.001)

L0084
(.0086)
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All Agencies
Combined
b/SE

+3703%%
(.136)

AaHTR%
(.152)

-.1537
(.122)

-.1745
(.103)

.0538*
(.023)

.0002
(.001)

.1069%
(.028)

« JL34 %K%
(.028)

.0008
(.0c2)

Q481*%
(.023)
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Table 6.14 Continued

Federal Local Private All Agencies
Independent Agencies Agencies Agencies Combined
Variables b /SE b/SE b/SE b/SE
C. Household Characteristics
Renter -,2182 .0166 L0145 0131
{(.026) (.061) (.024) (.092)
Household Income ($000's)E -.0250%* -.0334 -.0167 -.0750%
(.009) (.022) (.009) (.030)
Education (Years) -.0034 .0020 -.0042 -.0057
(.004) (.010) {.004) (.015)
D. Intercept .0294 ~.0410 L0485 .0386
' (.078) (.183) (.072) (.276)
R’ = .21 14 .17 .23

aDummy variables: Omitted hazard is "earthquake,"”
bDamage coded into five categories. See Table 6.2 for definitioums.
cRespondent estimate of extent of loss covered by insurance claim payments.
dRating of damages to other homes on block, neighborhood and community.
®Number of public services and utilities interrupted as consequence of event.

fMeasured as of the year cf the event.

Ak k
p is .00l or smaller,
L
p is .01 or smaller.

p is .05 or smaller.
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The main determinants of numbers of contacts are characteristice
of the hazard event and the type of hazard invelved., All agencies
are more likely to make contacts when the hazard event produces wide-
spread damage and when public services and utilities are disrupted.

Federal agencies are more likely to make contacts during flood
hazards but less likely to be available for fires and tornadoes. Local
agencies are more available for fires and for floods and private relief
organizations are especially available for floods. (All these findings

are in comparison to earthquake events.)

Help from All Scurces

The separate sources of help and assistance reviewed so far in
this chapter do not necessarily compete with one another. As we have
seen, some sources are complementary and others specialize, to some
degree, especially the somewhat separage spheres of iocal and national
agencies. Indeed, while any one source may reach a very small minority
of affected households, the combined coverage of all sources of aid
may be quite large.

In Table 6.15, we present two measures of combined coverage.

The first measure (Panel A) is based on all the sources of help and
contact with the exception of insurance; a household is counted as
having received help if it acknowledged contact with any of the agencies
discussed in the last section or recejved loans or gifts or help from
informal sources. The coverage of this measure is 63X for all serious

hazard events and 13% for the minor events, with an overall coverage
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Table 6.15

Total Help Received from All Sources

Combined
Fire Flood Hurricane Tornado Earthquake Hazards
A. Percent Receiving Help from at Least One Source®
Serious 72% 8s5% 65X 552 302 632
Minor 232 46% 20% 162 2% 13%

B. Percent Receiving Help from at Least One Source and/or Insurance Egymentb

Serious 943 897 79% 77% 367 80%
Minor 362 462 20% 172 22 137

N's for Above:

Serious (184) (102) (126) (302) (50) (764)

Minor (39) (26) (113) {215) (284) (677)

aReceiving help from agencies in the form of loans or gifts, or help from
informal sources of contact with federal, local, or relief agencies. Counted
as "1" if help received from any scurce; "0" if otherwise.

bSame as above adding {insurance payment.
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of 40%. Help coverage ranges considerably from one hazard type to
another: 857 of the seriocus floocd victimized households received some
help from some source, but only 2% of the minor earthquake eveats in-
volved help.

The bottom panel of Table 6.15 presents a measure of help which
¢ounts insurance payments as an additional source of help. This more
inclusive measure produces a markedly higher coverage: 80% of the

serious hazard events are reached either by insurance payments or

some form of help, with 13% of the minor events so covered. The overall
coverage percentage is 49%. In short, most (four out of five) of the
serious hazard events (damages of $50 or more) are reached by some
form of help, with only small minorities of households suffering serious
fire or flood events not being reached by one or another source.

The only hazard event that is not well-covered is earthquakes.
This finding may simply reflect that the historical period under study
contained only one earthquake experience that involved a lot of concen-~
trated damage == the San Fernando quake of 1971 -- and that most of
the earthquake experiences were generated by less serious events.

The two coverage measures of Table 6.15 are considered again
in Table 6.16, this time as dependent variables in regression equations.
Note that the two equations account for a relatively large amount of
variation in help coverage, 41% and 567 respectively, indicating that
the independent variables account for a great deal of the variation
in receiving help.

This analysis shows rather clearly that the major determinants

of receiving help are the type of hazard event experienced and the
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Regressions of Any Help and Any Help plus Insurance Payments
on Hazard and Household Characteristics (N = 1132)

Dependent Variable is:

Independent
Variables

A.

Hazard Txgec
Fire

Hurriance
Flood
Tornado

Hazard Characteristics

Damage to Householdd

Hazard Community Seriousnesse

Public Service Inl:erruptionsf

Percent Loss Reimbursed by
Insurance

Household Characteristics

Age of Oldest Person®

Household Incomeg
Number of Paersons
Renter

White

Education (years)

Intercept

R -

a ANY HELP OR
ANY HEL? INSURANCE
b SE b SE
L3531 kk% (.043) <3927k (.037)
+ 1480% %% (.039) + 1702%%% (.,034)
. 3204 %%% (.048) <2639%%% (.042)
+1180%%* (.033) L1684 %% (.028)
L0B22%%% {.007) - 1068 %4* {.006)
. 038G%%% (.014) 048 5H%% (.012)
.0765%%* (.009) .0397%%x {.008)
-.0001 (.0004) (Not Applicable)
-.0026%* (.001) =.0019%* (.007)
=.0028%x (.001) =.0024*x (.000)
-.0024 (.007) -.0007 (.006)
-.0201 (.029) -.0377 (.025)
-.0086 (.030) .0239 (.0265)
-.0002 (.005) .0006 (.004)
L1466 (.087) .0850 (.076)
.4l .56
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Table 6.16 Continued

Notes:

aDumm) variable: coded "1" if respondent received help from any source or had
contact with any agency (except insurance payments).

bDummy variables coded "1" if respondent received help from any source, including

insurance payments or had contact with any agency.
cDummy variables: omitted category is 'earthquakes.”
dDamage amounts coded into intervals. See Table 6.2 for intervals.

®Measure of community seriousness consisting of damages to homes on block,
neighborhcod or community.

fNumber of interruptions to public services and utilities.
EMeasured as of the time of the hazard event.
*A% p ig .00l or less.

%% p {g .01 or less.
* p is .05 or less.
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seriousness of the svent for the community or for the household. Earth-
quake victims (the omitted category in the analysis) are, as seen else-
where, less 1ikely to receive assistance than victims of other hazard
types. The more loss a household experienced, and the more widespread
the damage was throughcut the community, the more likely was help to

be given. Clearly, the relief agencies and local sources are very
sensitive to the need represented by rthe household's condition and

the scope of the hazard event.

Household characteristics do not account for very much in affecting
the probability of being contacted or receiving aid. Older households
are le#s likely to receive aid, but the coefficient is so small, despite
its significance, that a difference of 30 years between twoc households
results only in a corresponding difference in the probability of receiving
any help of .08. More affluent households are alsc less likely to
be contacted or receive aid. In this case as well, the differences
are not very large: a difference of $30,000 in annual household income
results in an accompanying difference in the probability of receiving
aid of .08, The other coefficients are not significant, indicating
that renters as compared to owners, whites as compared to blacks, the
highly educnted compared to the less well educated all have about the
same probability of receiving aid.
| The differences at the extremes, taking into account hazard type
and other characteristics, however, are quite large. For example,

a household struck by a fire that causes $5,000 worth of damage, headed
by a 25 year old earning $15,000 a year has a probability of .93 of

receiving some aid or being contacted by an agency or receiving insur-
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ance payments. In contrast a household headed by a 70 year old who
earns $40,000 a year that received $200 damage in an earthquake has
a probability of .07 of receiving aid.

The non-findings shown in the regression analysis are at least
as important as the statiscically significant ones. For many years,
there has been a concern expressed in the disaster relief communirty
that exlsting relief mechanisms may be so sporadic or stochastic in
their coverage that whole c¢lasses of the victimized population simply
"fall through the cracks." To aveid this problem, for example, the Red
Cross will frequently undertaken door-tg-door canvassing, in the hopes
of finding individuals in need who would otherwise go unassisted. Many
of the expressed concerns involve social inequities: it is sometimes
maintained, for example, that only a relatively sophisticarted individual
could successfully navigate the "red tape” of receiving disaster relief
assistance. This line of concern appears, on the basis of our data,
to be completely unfounded., While it is true that some victims of seriocus
events (on the order of 15%) are never contacted by any help-giving agency,
by far the largest bulk of them differ from those who are, mainly in the
amount of damages incurred. Given the circumstances in which these
agencies must operate {(generalized chaos would not be an inappropriate
description of the conditions obtaining in the lmmediate aftermath of a
serious disaster), the coverage achieved is at worst commendable, and

perhaps remarkahle.
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Hazard Aftermaths

No matter how slight the experience or trivial the event, a hazard
event is at least important enough to be remembered. Even the most trivial
occurrence can have its effects for a short time as the household cleans
up the debris of damage or waits for uriliries to be restored. For more
serious events, the aftermath can be more extended, requiring in some
cases extansive repairs to property and persons. Where a household has
had to borrow funds for repairs, the aftermath may be an increased debt

burden or proldnged discomfort.

Some of the aftermath effects of hazard experiences are shown in
Table 6.17., As Panel A indicates, one in four of the households experi-
encing serious events claimed to suffzr from an increased debt burden.
The proportion claiming such increases varies from 454 of those involved
in a serious flood event to none who were involved Iin minor earthquakes.
Undoubtedly, the high damages inflicted by floeds in conjunction with
the low level of insurance coverage produces the experienced increase
in debr burden for flood victims.

A slightly higher proportion (29%) reported that they felt '"depressed"
after the event, as Panel B 1ndica|:es.11 Again serious flood victims
were more lilkely to claim this effect (457) while at the other extreme
few (1%) of the miror earthquake events were accompanied by feelings
of being "depressed.'" Judged by the incidence of 'depressed' feelings,

the most serious hazard events are serious floods, followed by serious

L1

y Clearly this is not a clinical diagnosis, based on skillful observation
but rather the response to one item and, at best, a self diagnosis.
Nor are the intensity or duration of the "depressed" feelings indicated.



Table 6.17

Hazard Event Aftermath Effects by
Hazard Type and Seriousness
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Combined
Aftermath Measure Fire Flood Hurricane Tormado Earthquake Hazards
A. Debt Burden Scorea
Serious Events
0 75% 55% 17% 83% 812 76%
1-2 17 35 19 14 15 18
ko 8 10 4 3 4 6
Minor Events
0 100% 932 100% 99% 100% 992
1+ 0 7 0 1 0 1
B. Felt Depressed in Aftermathb
Serious Events 392 45% 22% 22% 20% 29%
Minor Events 11% 112 0z 3z 4% 4%
C. Time to Complete Repairsc
Seriocus Events
Up to One Day (%) 20X 26X 40% 40% 67% 35%
Average # Days 40 46 28 19 10 31
Minor Events
Up to One Day (%) 92% 96% 9S% 942 99% 967%
Average # Days 1 1 V] 2 1 1
D. Time to Restoration of Status Quod
Serious Events
Up to One Day 18% % 23% 362 6% 26%
1 to 7 Days 15 22 19 23 14 20
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Table 6.17 Continued

Combined
Aftermath Meagure Fire Flood Hurricane Tornado Earthguake Hazards
D. Time to Restoration of Status Quod
Serious Events
8 to 28 Davs 192 272 24X 182 20% 21%
More than 28 Days 47 44 33 23 30 34
Minor Events
Up to One Day 787 89% 69% 697 75% 73%
1 to 7 Days 7 7 14 8 2 6
8 to 28 Days 2 0 4 4 * 2
More than 28 Days 13 4 13 19 23 19
Approximate N's
Serious (223) (123) (144) (356) (59) (907}
Minor (45) (27) (117 (225) (304) {718;

Notes:

%Based on a count of the number of positive ("yes') answers to the following set
of questions:
"As a result of event, did any of the following happen to you or ycur family?
Went into debt borrowing money to pay for medjcal bdills
Went into debt to pay bills for repair to property or replacement of things
destroyed
Was unemployed for more than a week because of damage to the place where
you worked
Had to use up our savings to pay for losses and expenses
Had to get an additional mortgage (or bigger mortgage) to finance repairs
to my house
Went into debt so deeply to pay for damages and/or injuries thar we had to
go without a lot of necessities to pay back our debts."

Based on positive answers to the following gquestion (in the same series as those
in footnote a above):
“Became depressed over the event.”

CBased on how long it took family to repair damalged to property.
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Table 6.17 Continued

Notes (Continued):

dBased on answers to question "All told how long did it take for you and your
family to settle back into your routine, after the event -- how many days?"

*
Less than 1X%.
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fires (39%) with the remaining hazards showing levels of 'depression”
around 202. None of the minor events show an incidence level higher
than 11% and then only for firves and floods.

Disaccommodation of one sort or another may be regarded as another
aftermath problem. Damage to a3 home or apartment may require going some
time without the full set of household amenities to which one has become
accustomed. Indeed, repairs to housing as an aftermath of a serious
hazard event quite often involve a number of days to complete, the average
for serinus events being 3l days (or one month). Minor hazard events
eypress that status by requiring only minimal amounts of time to complete
repairs, 96Z requiring less than a day for repairs.

Of course, making repairs is only part of the upset of an aftermath.
Employment may be interrupted, replacements for lost articles need to
be made, and so on. We asked each of the respondents how long it took
for their household to return to its crdinary routine of living, with
answers as shown Iin Panel D. For one out of three households suffering
a serious event, the restoration of the status auo took four weeks or
more, varying with the type of event from almost half of the fire victims
to less than onme in four of the tornado victims. Most (almost three
out of four) of the victims of minor events took less than a day to
recover the routines of everyday life.

The regression equations in Table 6.1¢ explore the issue of what
causes felt debt burdens and feelings of depression. The debt burden
index and depressed feelings measures of Table 6.17 are used as dependent

variables with independent variables being hazard event and household



Table 6.18

Regressions of Hazard Aftermath Effects on

Hazard and Household Characteristics
(N = 1268)

Indepandent Variables

A.

Hazard Txgec

Fire
Flood
Hurricane

Tornado

Hazard Characteristics

Damage to Househcldd

Percent Reimbursged
by Insurance

Comnunity Sericusness®

Public Service
Disrupt:lonf

Repairs to Home8
Restoration Iimeh
Contacts with Azenciesi
Informal Helpj
Gifrs/Grants ($000)

Loans (5000)

Household Characteristics

Age of Oldest Person
Household Incomek
Renter

Numter ¢f Persons
Education (Years)
White

Dependent Variable is

Debt Burden Tndex?

]

-.0632
-.0023
-.0946
-.0671

L0771 kkx

—. 004 2%%%
=, 0966 %>

< 1186% 4%
-.0110

< 1342%%%

L0749%%%

.0554%%

-0085

L0077 %%%

-.0005
=.0074K%%
=-.1502%%
.0093
.0057
-.0045

SE

(.073)
(.081)
(.065)
(-ns5)

(.014)

(.001)
(.023)

(.016)
(.051)
(.025)
(.o17)
(.020)
.017)
(.002)

(.013)
(,002)
(.048)
(.012)
(.008)
(.031)
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Depressionb
b SE
.0160 (.035)
-.0064 (.034)
~.0850%* (.032)
-.0329 (.oz7)
+0350%%% {.006)
=001 3dx% (.000)
-00219* (-011)
0132 (.008)
.0681#*% (.025)
.0876n%n (.012)
«0322%%% (.008)
.0267%% (.010)
.0085 (.008)
-.0004 (.001)
-.0002 (.00)
-.0019* (.001)
.0264 (.024)
.0008 (.006)
.0001 (.004)
.0120 (.025)
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Table 6.18 (continued)

Dependent Variable is

Debt Burden Tndex® Depressionb
b SE b SE
D. Intercept . .1254 (.146) .0531 (.071)
R = .35 .32

21ndex consisting of items on felt debt burden as aftermath of Hazard Event
(see Table 6,17 for wording of questions).

bAnsvers to item "felt depressed as a consequence of the event.'
cDummy variables: omitred category is "earthquake."
d

Ccded in categories (see Table 6.2 for brackets used).

®Seriousness of event to community, consisting of amount of damage to other
homes on block, in neighborhoed and in community.

fNumber of interruptions to public services and utilities.

Syhether repair to home tock up to one day to accomplish or greater.
hLength of time to restoration of 'normal" acriviries of household.
iNumber of agencies that contacted household.

jNumber of informal sources providing help to household.

kIncome measured as of year of the hazard event.
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characteristics. Note that a positive coefficient means that the variable
in question increases the sense of debt burden (or of feelings of depression).
Turning fi{rst to the debt burden equation, it is fairly obvious
that the kind of hazard involved is not as important as the consequences
of the hazards and the concomitant events. None of the coefficients
for hazard types are significant, indicating that the hazards are not
sufficiently different one frow the other in the net effects that they
have on felt debt burden. lLowever, the next set of variables do have
important effects: First of all, the greater the dollar value of the
damage inflictred, the greacter the debt bLurden. Second, as toc be expected,
the larger the proportion of the damage reimbursed by insurance, the
lesser the debt burden. Thirdly, community wide disasters lead to less
of a sense of debt burden. It may well be the case that when many face
the same problems, one's own problems are reduced in mapnitude. Or,
an alternative expianation is that in such widegspread disasters some
of the burdens are assumed by cothers. In any event, it appears that
the hazard event in which a household is one of a small number of victims
leads to worse consequences than when there are many who share the same
prodlems.
Fourth, it appears that events involving the disruption of services
and utilities lead to greater debt burden. Tt is difficulc ro give a
complecely satisfactory explanation for this finding. Perhaps it means
that when public services and utilities are disrupted, other economic

side-effects occur, ineluding interruptions in employmentlzor reduced

1Zyote that one of the items that make up the debt burden index concerns
whether or not the hoysehold has experienced unemplcyment of more than
one week's duratien.
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economic well being for the communicy thar makes it difficulec for the
household to sustain its debt payments.

Sixth, although whether repairs to the home take more than a minimal
amount of time does not seem to matter to the feeling of debt burden,
the length of time taken to restore the routines of the status quo ante
does. The longer it takes for a household to return to its regular ways
of life, the greater the debt burden that is felt.

Seventh, contacts with relief agencies and receiving help from informal
sources both increase the sense of debt burden. It is also difficult to
explain these findings away. One might more easily assimilate the opposite
findings: namely that the more help received and the more contacts with
relief agencies the more easily a household can carrv the aftarmath economic
effects. However, the findings indicate the exact opposite. Of course,
the formulation may misspecify the causal direction. Perhaps, it is
the debt burden (or its prospect) that leads a family to seek information
about aid and to seek help from friends, neighbors and relatives. In

any event, it is not possible13

to unravel what is undoubtedly a very
entangled web of cause and effect in the relationships between felt debt
burden and these two variables.

Eighth, the larger the loans taken out by a household, the greater

the debt burden felt, an obvious relarionship. Note that gifts and grants

do not have an discernible effect on debt burden.

13Under some circumstances it might have been possible to separate out
the mutual effects of being In trouble and seeking aid, but this data
set severely limits those possibilities. Several formulations of
mutually interacting simultaneous egquation models were tried but the
problems of endogeneity could not be overcome.
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Among the characteristics of households, only two turn out to bte
significant: The higher a household's income the lower the felr debt
burden. also a quite understandable finding. Renters also have a lesser
felr debt burden than owners.

The entire equation has 4 rather high R{ .3), indicating that more
than a third of the variation in felt debt burden is explained bv the
variables included in the equatien.

The pattern of coefficients for feelings of depression is somewhat
different. First, one of the hazard types i; accompanied by a lowered
level of depression: Hurricanes apparently significantly lower the sense
of depression {in comparison to earthquakes), although the reasons for
this effect are not apparent. This remains a mystery, especially when
it is kept in mind that many things about the hazard experience are being
held constant in the equation.

Second, as in the case of debt burden, the greater tnhe damage and
and the smaller the insurance reimbursement, the more likely are depressed
feelings. Thirdly, indicators of disruption 2lso affect depressed feelings:
Household repairs that take more than a minimal time, and the time to

restoration of the status quo ante, are both related to depressec feelings.

Fourth, contacts with agencies and receiving help from informal
sources increase the probability of claiming depressed feelings. Again,
we are con:ronted with a finding that {s difficult to interpret. Of
course, as before, the causal direction may be mistaken with depressed
persons seeking out agencies and aid from friends and neighbors.

Among the characteristics of households, only income seems to affect

feelings of being depressed. The greater the income at the time of the
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event, the less likelv is a household to claim having been depressed
bv the event.

All told a lictle less than a third of the variacien in depressed
feelings is explained by the equation (Rz is .32). From the vatterning
of the coefficients it is cbvious that the characteristics of the disaster
event are the main determinants of depression. When the evenr was trau-
matic and had seriocus effects on the household, it admits to being depressed

by the event.

Summary

The large average losses sustained in damaping hazard avents, as
discussed 1in the previous chapter, are clearly offset to an important
extent by patterns of aid and financial relief. TFor hazards other than
flood and earthquake, private insurance is, assuredly, the first line
of defense. In the case of floods and earthquakes (and in the other
hazards types to a lesser extent), various Federal and private relief
agencies are an important secondary presence, and many state and local
groups and agencies also get involved. Finally, when all else fails,
most victims can fall back on family and friends for needed moral and
financial support.

Although no single agency or group makes contact with a large share
of cthe total victim population, the aggregate contact for all groups
considered together is indeed quize large. Most victims of serious hazard
events are contacted by at least one help-giving agency; and most of

the victims contacted report a high degree of satisfacrion with the services
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received. The various sources of aid available appear to plav quite
complementary roles: households whose losses are not covered by insurance,
for example, will usually find other sources of assistance to which they
can turn. In most cases, the amount of help received is correlated with
the amount of loss incurred, and with little else. There is no evidence
anywhere in the chapter to suggest gross inequities im the distribution

of hazard relief services.

Beyond the immediate losses, hazards events have various other after-
math consequences, some of which have been examined here. A fairly
substantial fraction of the victims of serious events claim an increased
debt burden as a result, and many (about a third) alsc reoort being
depressed. On the average, home repairs following serious events took
about a month to complete. These sequelae notwithstanding, most house-
holds claim to have returned to their normal routines in a matter of
a few weeks, even households victimized by serious events. The relatively
short "recovery time" reported by ocur respondents may be a direct conse-
quence of the coverage achieved by the various help-giving groups and
agencles, but it is assuredly a testament of the resiliency of the

American population.



APPENDIX A

ESTIMATES OF VICTIMIZATION AND LOSSES BASED ON PRE-1980 DATA

In order to properly design the national gsurvey described in this
volume, it was necessary to develop the best possible estimates of the |
proportions of households experiencing each of the hazards studied and
of the accompanying damages. The estimates were to be used in calculating
the necessary sample size for the contemplated telephone survey. Con-
structing the estimates was a laborious task which had the surprising
(at least to the investigators) outcome of converging on a relatively
firm set of numbers. Although we did not have any a priori expectation
that these estimates would be close to those arising from the survey
later conducted, the convergence was close enough to raise the level
of confidence in both sets of estimates.

We reproduce the design estimates in this Appendix because we believe
that readers may want to verify for themselves that the survey estimates
are not far afield from what other data lead one tc expect. It should
be noted that these estimates were computed in 1979 and based in some
cases on data that were collected in earlier vears. HRence the monetary
estimates are in deflated dollars and would need to be corrected to some
constant dollar base to be comparable to our own survey findings. However,
dollar estimates were not as important for survey design purposes as
incidence estimates: hence the numbers given below are in uninflated

dollars.



Hazard Victimization by Agent: E:isting (as of 1979) Estimates

In order to design and budget the victimization survey, it was
essential to know, as precisely as possible, how many screening inrer-
views would be required to produce "enough" victims of the variocus hazards
to sustain a meaningful analysis. Using the loose criterion of 'non-
trivial"” losses and a time-frame of ten years, what did the existing

information base (as of 1979) suggest about victimization rates?

Fire
So far as we could determine, there were three existing estimates
of the rate of victimization by fire. The first was contained in survey
data generated by the Social and Demographic Research Institute in California
in the summer of 1977 (call this the "California survey;' see Rossi et
al., 1982: Ch. 5, for results from the survey); the second was contained

in the American National Red Cross Annual Summaries ¢f Disaster Services

Activicies for the years 1970 through 1977; the third was the National
Household Fire Survey conducted for the National Fire Prevention and
Control Administration.

The California survey asked respondents, "Have you ever personaglly
experienced a sericus forest or brush fire, either in your present commu-
nity or elsewhere?" In all, 18.2% of the respondents answered 'yes."

As an estimate of the national rate of victimization from fires, this
number was judged as probably too high for at least four reasons. (1)
The question asked whether the respondent ever experienced a fire and

thus posed no specific time frame for the response. As "ever" presumably
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means "in your lifetime,” and as the average age of respondents in this
survey is about 40 years, the 18.2% figure should therefore be divided

by about 4 to obtain an estimate of fire victimization in any ten-year

pericd. Thus corrected, a more reascnable incidence figure of about

4.5% resulted. (i11) Further, the question asked whether respondents

ever experienced a fire, not whatiier they actually suffered loss. The
proportion who suffered a loss presumably would have been smaller than
the proportion ever experiencing. {.ii) The survey in question was con-
ducted in California, where forest and brush fires were more common than
in the nation at large. And finally (iv) the survey had been conducted
in the summer of 1977, when much of California was ablaze. On the other
hand, the estimate from the California survey was probably too low for

at least one reason: it asked only about forest and brush fires, not
about other kinds of fires (home fires, arson, electrical fires, et¢.).
Assuning that under-estimation due to this last point approximately would
have offset the over-estimation due to points (i1) through (iv), we arrived
at an estimated fire victimization rate for the nation ac large over

a ten year period of roughly 5Z.

Data from the National Household Fire Survey suggested a very similar
victimization rate. The survey was based on a very large sample of about
33,000 households, among which a total of 2,463 "fire incidents'" were
reported. Assuming one fire incident per househcld (a liberal assumption,
obviously), this translated into an estimated victimization rate of 7.5%
(2463/33000 = .075). However, only 1,070 of the reported incidents actually
resulted in material losses to the victims, a non-trivial victimization

rate on the order of 3.2%, which was respectably close to the estimate °
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generated from the California survey data. Unforturately, we were not
able to determine cthe rtime-frame of the incident question used on the

Narional Household Fire Survey: hence the comparison of results wich

other sources was very loose, at best.

The ANRC (American National Red Cross) annual summary data were
more cumbersome to work with. The summaries provide disaster-specific
detail (essential for our purposes) only for those affecting five or
more families, a relatively small subset of the disasters to which Red
Cross responds. For example, in FY 1972-73, ANMRC responded to a total
of 25,273 disasters, of which 24,647 (97.5%) each involved fewer than
five families. Thus, we had to make inferences about the characteristics
of the vast majority of ANRC responses on the basis of the relatively
few of them for which detailed disaster—-specific data are available.

Defining the ANRC disasters involving more than five families as
"big hits," we found that for the years 1970 to 1977, the average annual
number of big hits was 841, of which 645 were fire disasters. Thus,
roughly three-quarters of all big hits represented fire disasters (the
average proportion over the 7 year period was actually 76.03%). During
the same period, the average annual number of little hits was 28,597.
Assuming that similar proportionalities held for both big and little
hits, the resulting eszimace was thus that in the average vears, 21,742
of ANRC's "little hits" involved fire disasters (28,597 x .7603 = 21,742).
Note that, if anything, this estimace was likely to be low, since it
can be assumed that most fira disasters are likely to be little hits
(i.e., that the proportion of fire disasters among the little hits may

be higher than 76%). {
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How many fire victims were represented in each of the big and little
hits? For the big hits, an estimate could be extracted directly from

the Annual Summaries data, which contained, among other pileces of informa-

tion, an estimate (or more accurately, a "ballpark guess’) of the "toral
number of families suffering loss” from the event in question. TFor the
years 1970-1977, the annual average number of families suffering loss
from fire in big hits was, according to ANRC, 8,884 families (see Table
A.1). To this figure must be added the number of families suffering
loss in the lircrle hits. A lictle hir was defined as involving five
or fewer families: we assumed that the average little hit involves two
families. The average annual number of families suffering fire losses
in ANRC little hits could therefore be estimated at 2x 21,742, or 43,484
families. The total number of families suffering loss in an average
year from big and little hits combined was thus estimated to be 43,484
+ 8,884, or 52,368 families. As this estimate was an average for a year,
it could be multiplied by ten to produce an estimate for the average
decade; our best estimate from the ANRC data is thus that roughly 523,700
families were victimized by fire in the average decade.

This figure could be expected to be tco low for at least one reason,

namely, that i: represented families affected by fires responded to bv

ANRC, which must have been somewhat less than the total number of fires
that occurred. How much less, of course, could not be precisely determined.
There are approximately 251,000 residential fires in the United

States according to the Statistical Abstract of the United States, 1973:

467, or about five times more residential fires than the estimated number

of families affected as determined from ANRC data (251,000/52,368 = 4.79).



Table A.1

Victimization by Fire Hazard as Estimated from ANRC
Annual Summaries of Disaster Services Activities, 1970-1977

N of N of "Big" N of N of "Big Hit"
Year "Big Hirs" Fire Hics Per Cent ".ircrle Hics" Family Victims
76-77 963 800 83.1 35,971 12,075
75-76 1005 174 77.0 31,017 10,933
74=75 1023 801 78.3 30,968 9,740
73-74 963 743 7.2 28,890 8,344
72-73 626 450 71.9 24,647 6,059
71-72 633 436 68.9 24,294 5,922
70=-71 675 312 75.8 24,395 9,118
Mean 841 645 76.0 28,597 8,884

Calculaticn of Final Estimate

1. Average number of families victimized by
"big hit" fires in any year . . . . . . . . ¢ . 0 4 . . . . 8,884

2. Average number of "little hit" fires in
any year = .76 x 28,597 = 21,742

3. Average number of families affected by
each "little hit" = 2 (by assumption)

4. Average number of families victimized by
"1ictle hit" fires in any year (2) x (3)v o « o o « o+ o . 43,484

S. Total number of families victimized by
fire in any given year (1) + (4). . . . . . . . . . .. .. 52,368

6. Total number of families vicrimized by
fire in any given decade (5) x 10 . . . . . . . . . . . . . 523,680
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Thus, perhaps no more than one in avery five fire victims appears in
the ANRC report data.

Ignoring for the moment the preceeding point, recall that ANRC data
suggest about 523,700 family fire victims in an average decade. To trans-
form this into a percentage, we divided by the number of households in
the country, approximately 54,070.600 families during the period repre-
sented by the ANRC data. The resulting estimated vicrimizacion rate is
therefore 523,700/54,070,000 = 0.97%, or one percent for all practical
purposes. As data from the preceeding paragraph suggest that ANRC data
underestimated the true number of victims by a factor of as much as five,
and as the estimated rates from available survey data were in the range
of three to five percent, we felt reasonably confident in concluding
that the "true” rate of victimization by fire hazard was on the order
of 3-5% for any given ten year period. We chose 4% as the design estimate;

i.e., the estimate on which to base our survey sample design.

Flood
Victimization rates for floods can be calculated from four sources:

the SADRI California survey, the ANRC Annual Summaries data, from national

survey data generated by us in the summer of 1977 (Wright et al., 1979b),
and from the ANPC chapter repert data for 1960-1970 as discussed in Wright
et sl., 1979%a.

The California survey asked, "Have you ever personally experienced
a serious flood, either in your present community or elsewhere?" The

proportion responding 'ves' was 25.0%. Correcting for average age, pro-

duced an estimate of about 6.25% per decade {25%/4 = 6.25%). As above,
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this estimate can be assumed to be too high (relative to the true national
flood victimization rate) for three reasons: (1) As in the case of fires,
"experienced” is not the same as "victimized.” (ii) Flood risk is higher
in California than for the nation as a whole. And (1i{{) the nine commu-
nities sampled in the California survey were sampled with probabilities
proportionate to total population at risk (PPPR) from floods, hurricanes,
tornadoes, and earthquakes (see Rossi et al, 1982, for a discussion of

the sampling rationale); as a result, the resulting flood (and earthquake)
victimization estimates are somewhat high relative to the true victimization
rate even in California, let alone in the nation at large. Of these,

{1} is probably the most serious; on its account alone, we can reduce

the net estimate to perhaps 4Z.

The national "key persons" survey (KPS) (Rossi et al., 1982) asks,
"Have you ever personally experienced a flood, either here or elsewhere?"
The proportion responding "yes'" to this question was 56.4%. The mean
age of respondents in the KPS surveéy was 48.2 years; the ensuing correction
thus produced a figure of 12.2% victimized by flood in any given decade
(56.4%/4.82 = 12.2%).

For those reporting a flood experience, a KPS follow-up guestion
asked, '"During what year did you experience that flood?" With this ques-
tion, it was therefore possible to generate decade~by-decade experience
rates. In all, 12.2% of the sample reported a flood experience during
the 1950's, 12.8% during the 1960's, and 16.8% during the 1970's.
{Reported experiences for decades prior to the 1950's were substantially
lower.) The average of these three figures is 13.9%, very close to the

12.2% figure produced by the age correction in the previous paragraph.
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The close agreement between estimates therefore increased confidence
in the meaningfulness of the age corrections required in the California
survey,

As in the California survey, the KPS question asked about "experience,"
not directly about victimization. However, for respondents reporting a
flood experience, a second follow-up question asked, ''Did you or your
family suffer any property losses or perscnal injuries as a result of
the flooed?" In all, 27.8% of those reporting a flood experience answered
"yes" to the follow-up question. Our best estimate of the proportion
truly victimized by flood is therefore 13.9% (the mean percentage experi-
encing a f.ood in any decade) times .278 (the proportion of those experi-
encing who actually suffer loss), or 3.86%. For convenience, we rounded
off to a simple 4% flood vietimizacion rate, or about the same rate suggested
in the California data.

As an estimate of the national flood victimization rate, the KPS
estimate of 4% per decade could be assumed to be too high for at least
two reasons. First, the states and local communities surveved in KPS
were again sampled PPPR; flood victimization among respondents from these
states and communities was therefore probably higher than would be observed
in a simple probability sample of the nation. And secondly, the persons
interviewed in KPS were drawn dispropertionally from positions having
direct hazard-related interests or responsibilities, which might suggest
that they were also more likely to have had disaster experiences.

As for the second of these problems, little or nothing could be
done; as for the first, however, it was possible to weight the KPS sample

by the inverse of the sampling fraction for each state and reconstruct
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the victimization estimates. The resulting weighted KPS data yielded
results very similar to those from the unweightred data reported above.
Specifically, the gross "experience"” rate for the total weighted sample
was 54.0% (vs. 56.4%); the average rate of flood experience by decade
was 13.0% (vs. 13.9%); the proportion of those experiencing who suffered
loss was 28.2% (vs. 27.8%); and the resulting '"best guess" estimate of
true flood victimization in any decade was 3.67% (vs. 3.86% for the un-
weighted data). Both weighted and unweighted data thus suggest about
4% as the correct flood vicrimization rate.

Following the procedures discussed earlier regarding fires, the

ANRC Annual Summaries data also produced estimates of flood victimizationm.

The data and arithmetic are shown in Table A.2. (ur best estimate from
these data was that 655,750 families were victimized by flood in the
average decade; dividing by 54,070,000, the total number of families,
produced an estimated victimization rate of 1.21%. As above, this number
was probably too low for ar least two reasconsg: first it reflected only
the floods to which ANRC responded, which must be a subset of all floods;
secondly, the victimization count was based only on the victims known

to ANRC, which in turn must be a subset of all victims.

A final estimate, also based on Red Cross data, was derived from
data reported in Wright et al., 1979a. These dats consist of machine-
readable information coded from ANRC chapter reports for the years 1960
through 1970. Rather than the cumbersome estimations required for the

Annual Summaries data, these data can be manipulated more directly, i.e.,

one simply sums the total number of families affected by floods across

all reports for all ten years, then divides by the total number of families



Table A.2

Victimization by Flood as Estimated from ANRC
Annual Summariles cof Disaster Services Activities, 1970-1977
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N of N of "Big" N of N of "Big Hit"

Year "Big Hits" Fire Hits Per Cent "Little Hits" Family Victims
76=-77 963 58 6.0 35,971 45,690
75-76 1005 70 7.0 31,017 34,968
74=75 1023 90 8.8 30,968 26,700
73-74 963 83 8.6 28,890 35,189
72-73 626 78 12.5 24,647 99,245
71-72 633 17 12.2 264,294 156,541
70-71 675 49 7.3 24,395 25,018
Mean 841 72 8.9 28,597 60,479
Calculation of Final Estimate
1. Average number of famiiies victimized by

"big hit" floods in any year . . . . . . e e b e e s 60,479
2. Average number of "little" hit floods in

any year = ,0891 3,597 = 2,548
3. Average number of families affected by

each "little hit" = 2 (by assumption)
4. Average number of families victimized by

"itele hit" floods in any year (2) x (. . . . . . . 5,096
5. Total number of families victimized by

flood in any given year (1) + (4). . . . . . . . 65,575

6. Total number of families victimized by
flood in any given decade (5) x 10 . . .

655,750
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in the country. Using the 1960 value for total number of families, the
resulting victimization estimate was 1.12%; using the 1970 value, the
estimate was 1.08%. Note that both values were very close to the Annual
Summaries 2stimate of 1.21X.

Thus, ANRC data coverged on an estimared flood victimization rate
per decade of about 1% and the survey data converged on an estimate of
about 4%. We gave more weight to the survey data for two reasons: firse,
like all agency data, the ANRC data were known to be incomplete; secondly,
the "vietimization” questions from the two surveys were prototypes of
‘questions to be asked in the proposed research. Still, as an estimate
of the natioual flood rate, the 4% figure was proabaly comewhat high,

we thus chose 3% as the design estimate.

Hurricanes

Three sources of data were avallable to estimate victimization by
hurricane; The KPS national survey data, the 1960-1970 ANRC Chapter
Report data, and scme inferential estimates supplied by Hebert and Taylor
(1975: 4). The California survey did not include a question on hurricanes;

likewise, the ANRC Annual Summaries data cannot be used because in some

years there was no separate tally of hurricane data.

The KPS survey asked, "Have you ever personally experienced a hurri-
cane, either here or elsewhere?" The proportion responding ''ves" was
60.0% for the unweighted data and 57.7% for the weighted data. Correct=
ing both these estimates for the average age of the sample gives values
of 12.42 and 12.0% respectively. For the last three decades, the average

percent experiencing a hurricane per decade was 13.9% and 13.5% for un-
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weighted and weighted data. Thus, all KPS estimates of the rate of hurri-
cane experience converged on values in the range of 12-14X.

The percentage of those experiencing a hurricane who actually suffered
losses 1is 37.8% for the unweighted data and 39.1Z for the weighted data.
Our best unwelghted estimate of the rate of hurricane victimization was
therefore 13.9% times .378 = 5.25%. The corresponding value for weighted
data was 5.27%. Rounding down, we arrived at a value of about 5% of
the nation suffering loss from hurricane in any given decade.

The 1960-1970 ANRC Chapter Report data, as always, produced lower
estimates than those produced by KPS. Using the 1960 value for total
number of families in the denominator, the ANRC estimate of hurricane
victimization was 1.52X per decade; using the 1970 value, the estimate
was 1.36%. For all the usual reasons, it could be assumed that these
figures were somewhat lower than the true hurricane victimization rate.

Since not all parts of the nation were squally susceptible to hurri-
cane hazard, a revised set of estimates can be made on the basis of data
just for the coastal states (Texas to Maine). Since 13 of the 20 states
sampled in KPS were coastal states, the resulting victimization estimate
was reasonably close to that shown in the total. For respondents just
in the coastal states, 74.4% said they had experienced a hurricane sometime
during their lives (unweighted data), which corrects to 15.44% in any
decade. The average "percent experiencing’’ by decade, likewise, was
18.3%, 40% of whom report having suffered at least some loss because
of the hurricane. Among the coastal sctates, then, the resulting "best
guess" estimate for hurricane victimization in any decade was 7.32%7 (18.3%

X .400 = 7,32%), or roughly seven percent, for convenience.
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The ANRC Chapter Report data can also be decomposed by state; using
the 1970 estimate of total number of families in the coastal states,
the resulting hurricane victimizarion estimate for families in coastal
states was 4.22% per decade.

Hebert and Taylor, via indirect and inferential methods, calculate
that 77.5% of the population currently residents in coastal states have
never experienced a direct hurricane "hit." Thus, 22.5% of the population
presumably has. Assuming that the average age of the adult population
of coastal states was about 45 years, the estimated per decade victimiza-
tion by hurricane based on the Hebert-Taylor figure was therefore 5.0%
(22.52/4.5 = 5.0%).

Overall, then, the high estimate for hurricane victimization per
decade in the nation at large was about 5% (KPS) and the low estimate
was about 1.5% (ANRC). Thus, our "best guess' estimate of the true national
hurricane victimization rate was on the order of 3%. Just for coastal
- states, we had estimates of about 4X (ANRC), about SX (Hebert and Taylor)
and about 7% (KPS); a reasonable guess 1s thus that the true value for

coastal states was about 5X.

Tornadoes
There were three sources of data that could be usad to estimate the

rate of victimization by tornado: the KPS survey, the ANRC Annual Summaries,

énd the ANRC Chapter Report data.
The KPS survey asked, "Have you ever personally experienced a tornado,
either here or elsewhere?" The proportion responding ''ves" was 35.67,

or roughly 7% for any glven decade. (The weighted data give virrually
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identical results.) For the last three decades, the average percentage

of the sample experiencing a torando was 9.0%. Of those who had experi-
enced a tornado, the proportion reporting that they had suffered some

loss was 26.3%. Our best estimate of the true victimizarion rate for
tornadoes is thus 9.0% times .26, or 2.36% overall.

Usins the 1960 value for the total number of families in the country,

the ANRC Chapter Report data showed an overall tornado victimizaticn

rate of 0.34%. When the 1970 value was substituted, the rate was 0.33%.

Data for 1970-1977, taken from the Annual Summaries and manipulated as

indicated in previous sections, produced a final estimate of victimization
by tornado of 0.29Z. Thus, all ANRC dara converged on a rate of about
one-third of one percent as the true rate of victimization by tornado
per decade.

For all the usual reasons, the KPS estimate is probably somewhat
high and the ANRC-based estimates are probably somewhat low. We chose

12 as the design estimate.

Earchquake

Since earthquakes, unlike the other disaster agents so far discussed,
are not regular occurrences and since earthquake risk is not proportionally
distributed throughout the United States, it is very difficult to provide
a meaningful estimate of the rate of victimization by earthquakes for
the nation as a whole. The best data exist for the state of California,
and it may well be that the rate of earthquake victimization can only
be calculated for that state (no other state producing encugh vicrims

in any typical time-span to allow for the calculation of a rate).
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The California survey asked, "Have you ever personally experienced

a serious earthquake either in your present community or elsewhere?”
The proportion responding "yes™ to this question was 39.2%, or roughly
10X per decade. The proportion actually victimized by earthquake would,

of course, be less.

The KPS survey asked all respondents, "Rave you ever personally
experienced an earthquake, either here or elsewhere?” In the total sample,
29.3% responded "yes," while among California respondents the propertion
was B7.9%7. The average percentage experiencing an earthquake in any
decade {computed over the last three decades) was 7.33% for the total
sauple and 23.0% for che California respondents. The follow-up question
revealed that about 9.0% of those experiencing an earthquake were actually
vietimized by one (total sample); in California, the corresponding percentage
was 14.8%. Thus, the best estimate for earthquake victimization in the

nation at large is 7.33% times .0%0 or 0.6% overall.

Other Hazard Agents

Data on victimization by hazard agents other than the five so far
discussed are so sparse and imprecise as to preclude any firm estimates
of victimization rates; thus, the numbers discussed in the next several
paragraphs vere regarded with considerable suspicion.

Four of the remaining hazard agents -- hail, lightning, drought,
and frost -- are primarily, although not exclusively, problems in cthe
agricultural sector. For convenience (and as a conservative assumption),
then, we may simply assume that victimization by these four agents is

restricted to the natifon's farm population, which in turn represents
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about 4% of the taotal labor force of the country.

Regarding hail: It has been estimated that approximately 2% of
the annual crop production of the United States 1s destroved by hail
every year; total dollar losses from hail (all sources combined) average
about $700,000,000 annually (Brinkmann, 1975: 69-75). Remote inferences
from other data presented by Brinkmann (1975: 72) further suggested that
losses to the typical hail-victimized farmer would amount to about 10%
of that farmer's total crops. If so, then the implication is that about
20X of the American farm population was victimized by hail in any given
year (20% each losing about 10% adds up to totul losses of about 2% of
total production). Taken to their extremes, these numbers also suggest
that roughly 2002 of the farm population is victimized by hail in any
ten year period (i.e., that the typical farmer is stricken twice by hail
every ten years). On the surface, this figure seemed implausibly high;
let us therefore further assume that the "202 victimized" figure represents
the total viccimjzation for any typical decade. If 20X of the nation's
farmers were in fact victimized by hail in any typical decade, and if
farmers represented roughly 4% of the total population, then the resulting
"best guess” estimate for hail victimization in the nation at large was
therefore 4% x .20 = 0.8%. We chose 0.5% as the "best guess” design
eatimate.

Regarding drought: Warrieck (1975: xiv) suggested that $700,000,000
annually "can be considered reasonable’ 23 the average crop losses due
to drought in any "typical" year. This is the same average loss figure
as Brinkmann suggests for hail (see previous paragraph). Assuming that

victimization from each hazard is proportional to loss, the interence was
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drawn that victimization by drought was roughly equal to victimization
by hail; we therefore took the 0.5% figure as a reasonable overall esti-
mate of the trate of drought vicrimization. Note that because of the
Great West: tvn Drought of 1976-77, this figure was likely to have been
somewhat 1ow.1

Annual crop losses from frost and freezing were estimated at about

§1.1 dbillion (White and Haas, 1975: 305). As this was about the same
figura as shown above for hail and drought, the assumption was made that
victimization was proportional to loss, producing an estimate of the
rate of victimizacion by frost and freezing of roughly one-half of ome
percent.

Finally., in regard to lightning: Brinkmann (1975: 106) reported
that “two out of every 100 farms are struck by lightning or have a fire
(which may be lightning-caused) each year." The implication is that
20 farms in every 100 are victimized by lightning in any decade; thus,
a reasonable guess about overall lightning victimization was 20% x 4ZX
(the proportion of farmers), or 0.8%. Here too, then, we may assume
that the true rate of lightning victimization is on the order of omne-

half of one percent of the nation's families in any typical decade.

lThe KPS survey asked respondents whether "within the last ten years"

drought had been a problem in their respective states or local communi-
ties. Overall, 54.42 responded 'yes' to this question. This suggests
at least the possibility that the drought victimization estimate provided
in this paragraph is much tco low. The same Question sequence also
asked about "hailstorms;”" the proportion saying this had been a problem
in their states or communities in the last ten years was 22.5%. Assuming
constant proportionalities, this suggests that drought victimization may
average twice that of victimization by hail -- i.e., the correct figure
for drought may be closer to 1.0% than to 0.5%.
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Taking these four hazard agents combined, then, we arrive at an
overall victimization rate of about 2%. This suggests that approximately
one~half the nation's farms suffer some non-trivial loss either from
hail, drought, frost, or lightning in the average decade., and this did
not seem to be an unreasonably high estimate. Further, our estimate
for at least one hazard, drought, could have been substantially too low;
and also, it was clearly not the case that vicrimization from these four
hazards was exclusively restricted to the agricultural sector. Thus,
an overall rate of about 2% per decade for these four agents combined
seems at least plausible.

The remaining hazards agents enumerated above are coastal erosion,
severe windstorm (other than tornado or hurricane), landslide, and biizzard.
Available numerical data on these four agents consisted primarily of
order-of-magnitude estimates of the total annual dollar losses. In the
cases of hail, drought, and frost, we have assumed (implicitly) thac
annual losses of about $1 billion translate into a victisiization rate
over a decade of about 0.5%. We took the simple assumption that this
rtatio also held for the remaining four agents. White and Haas estimated
that losses from coastal c¢rosion average about §$300 million per year
(White and Haas, 1975: 361), yielding an estimated victimization rate
of 0.15%. Losses from severe windstorms (other than tornadoes and hurri-
canes) were estimated at berween $30 and $300 wmillion annually (White
and Haas, 1975: 299); the mid-point of this interval is 5165 millionm,
which translated into a victimization rate of roughly 0.08%. The annusl
loss from landslides was estimated at "hundreds of millions of dollars

annually" (White and Haas, 1975: 339). Assuming that loss from landslide
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did not exceed loss from erosion and windstorm combined, i.e., that the
loas was on the order of $500 million annually, in turn suggested
a viccimization rate of roughly 0.257.

As for "urban snow,” no cost figures are provided, The combined
victimization from erosion, severe windstorm, and landslide was now esti-
mated at 0.15% + 0.08% + 0.252%, or 0.48% overall; simply asserting (on
the basis of no evidence whatsocever) that victimization by urban blizzard
runs to about 0.5%, which has the convenient effect of producing an overall
estimate of about one percent as the proportion of the nation’s families
victimized either by erosion, landslide, severe windstorm, or blizzard
in any typical decade.2

At the point of drawing up the actual design of the telephone survey,
we reviewed these estimares and came to rhe conclusion that those pertain-
ing to coastal erosion, windstorms, landslides and blizzards were simply
teo conjectural to use. In addition, even the highest estimates yielded
proportions that indicated that finding sufficient numbers of households
that were victimized to the point of suffering non-trivial loases was
going to be extremely expensive. As a consequence we dropped these hazard
events from our study and concenctrated mainly on household fires, floods,

hurricanes, tornadoes, and earthquakes, being fully confident only that

2The KPS survey included "snowfall” in the question sequence discussed

in the previous footnote. 1In all, 31.4% of the respondents said that
this had been a problem, a slightly higher proportion than respcnded
zs to the question on hzil. Assuming constant proportionalities once
again, and assuming further that our guess ca hail victimfzation is not
totally unreasonable, the true rate of vicrimizacion by blizzard may be
as high as 1.0%. The very severe blizzards of the past two winters
(1976=-77 and 1977-78) may mean that the actual rate over the previous
decade is substantially higher than even this one percent figure.
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we could obtain sufficient numbers of victims from the first four to
sustain the kinds of analyses we contemplated. We included earthquakes
(broadening the definition to include tremors) without much confidence
that we would be able toc carry through a meaningful analyses. As the
reader of the preceding chapters may have noted, often the analysis of
earthquake victims rests on precariously small case bases, as we had

feared.

Summary

Table A.3 summarize: the victimization estimates generated in previous
pages. Cur design estimate for the overall rate of individual or family
victimization from all agents combined for the typical decade was 14.5%,
or roughly 15X for convenience. As Chapter IV of the preceding monograph
indicates, the design estimates were quite close to the actual yields
of victims in che national telephone survey, the differences being mainly
generated by slightly changed definitions of the hazards involved. For
example, we included windstorms along with tornadoes, tremors with earth-
quakes and severe rropical storms with hurricanes, all threshold changes
that tended to obtain more instances in our victimization survey than

predicted in the design estimates.



DISASTER AGENT

Fire
Flood
Hurricane
Tornade

Earthquake

Hail
Drought
Frost

Lightning

Blizzard

Table A.3
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Summary of Disaster Victimization Estimates

for Total U.S5. Population

Severe Windstorm

Landslide

Erosion

HIGH ESTIMATE  LOW ESTIMATE  DESIGN ESTIMATE

5% 1.0% 4x
4% 1.1% 3%
5% 1.5% 37
2% 0.3% 1%
0.7% -—- 0.5%

———- ——— 2%

-— — 1%

TOTAL = 14.5%



APPENDIX B
QUESTIONNAIRES USED IN THE NATIONAL TELEPHCONE SURVEY

AND THE MAILED SURVEY OF HAZARD VICTIMS



RESPONDENT'S NAME

ADDRESS
STREET CITY STATE Z1P
TELEPHONE # ( )
AREA CODE
AUDITS & SURVEYS, INC. PROJECT #4278
One Park Avenue November, 1980

New York, N.Y. 10016

NATURAL HAZARDS STUDY

SCREENER
INTERVIEWER'S NAME (PRINT)
TIME OF CALL DATE / /
INTRODUCTION
Hello, I'm of Audits & Surveys, a national market research firm

located in New York City. May I speak to the male or female head of household.

IF HEAD OF HOUSEHOLD IS UNAVAILABLE, MAKE APPOINTMENT FCR CALLBACK ON CALL
RECORD FORM.

IF HEAD OF HOUSEHOLD IS THEN PUT ON THE PHONE, REPEAT:

Hello, I'm of Audits & Surveys, a national market research firm
located in New York City.

CONTINUED INTRODUCTION TO HEAD OF HOUSEHOLD

At the request of the University of Massachusetts, we are conducting a survey
to obtaln information on damages to individuals and families from events such
as fires, floods and cother natural disasters. We would like to ask you a few
questions regarding your family's experiences with such events during the past
ten years, since 1970,



1'

Since 1970, has your family or house- YES () ASK Q.2
hold experienced a fire Iin a house or NO () SKIP TO Q.7
apartment in which you were living as

a group?

IF "YES" IN Q.l, ASK:

2.

In which year or years did the fire or fires occur? CHECK ALL YEARS
THAT APPLY IN COLUMN UNDER Q.2 BELOW

FOR E4CH YEAR CHECKED IN Q.2, ASK:

3.

dow, thinking about (INSERT 1ST YEAR MENTIONED IN Q.2) how many
fires did vour family or household experience during that vear?
ENTER NUMBER OF FIRES IN COLUMN UNDER Q.3 BELOW,

Was anyone in your familw or household killed as a result of injuries
due to fire? ENTER "YES" OR "NO" IN COLUMN UNDER Q.4 BELOW,

Was anyona (else) in vour family or household injured seriously enough
tu be treated mediecally? ENTER "YES" Z% "NC" IN COLUMN UNDER Q.5 BELOW.

Pleagse estimate the total dollar amount of fire damage. ENTER
DOLLAR DAMAGE IN COLUMN UNDER Q.6 BELOW.

REPEAT Q.3,4,5 AND 6 FOR ALL OTHER YEARS IN WHICH FIRES CCCURRED.

N Q.5

Q.2 Q.3 KILLED INJURED Q.6
YEAR NO. FIRES YES NO YES NO $ DAMAGE
1970( ) ____ () ) ) ()

1970¢ ) () ) () ()

1972( ) ____ ) () () ()

1973¢ ) () () () )

1974¢ ) ) () () () —
1975¢ ) ) ) ¢) ()

1976( ) ____ () ) ) ()

1977¢ ) ___ ) () () ()

1978¢ ) ____ () () ) )

1979¢ ) () () ) ()

1980( ) ____ () ) ) )



Since 1970, has your family or YES
household experienced a flood caused Xo
by the overflowing of 4 river or stream

in a house or apartment in which you

were living as a zroup?

IF "YES" IN Q.7, ASK:

ASK Q.8
SKIP T0 Q.13

—
N

8. 1In which year or years did the flood or floods cccur? CHECK ALL
YEARS THAT APPLY IN COLUMN UNDER Q.8 BELOW.
FOR EACH YEAR CHECKED IN Q.B, ASK:

g, Now, thinking about (INSERT 1ST YEAR MENTIONED IX Q.8), how many

floods did your family or househdld experience during that year?
ENTER NUMBER OF FLOODS IN COLUMN UNDER Q.9 BELOW.

10. Was anvone in your family or household killed as a result of injuries
due to flood? ENTER "YES™ OR “NO" IN COLUMN UNDER Q.10 BELOW.

1l. Was anyone (else) in your family or household injured seriously enough
to be treated medically? ENTER "YES" OR "NO'" IN COLUMN UNDER Q.11 BELOW.

12. Please estimate the total dollar amount of flood damage. ENTER
DOLLAR DAMAGE IN COLUMN UNDER Q.12 BELOW.

REPEAT Q.9,10,11 AND 12 FOR ALL OTHER YEARS IN WHICH FLOCDS OCCURRED.
Q.10 Q.11

9.8 Q.5 KILLED
YEAR NO. FLOODS YES NO

Q.12
$ _DAMAGE

E

[
m
w
z
(=]

1970( )
1971( )
1972( )
1973( )
1974 )
1975( )
)
)
)
)
)

1976(
1977¢
1978¢
1979¢(
| 1980(

Y T . T . T . T . T S S )
Y et N N NS N Nl e W
P N Y T T T TP NP N
L N L " L W e e .
N A T e e R R R U e T a )
T e’ e et e S N e B A A
P N P R N s e T e T e T T N o )
L L i o N e N R N Y L
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ASK Q.14
SKIP TO Q.19

13. Since 1970, has vour ramily or house- YES
hold experienced a hurricane or severe NO
tropical storm in a house or apartment in
which you were living as a group?

L iy
S et

IF "YES" IN Q.13, ASK:

l4. In which year or years did the hurricane or hurricanes, storm or
storms occur? CHECK ALL YEARS THAT APPLY IN COLUMN UNDER Q.1l4&
BELOW.

FOR EACH YEAR CHECKED IN Q,14, ASK:

15. Now, thinking about (INSERT 1ST YEAR MENTIONED IN Q.14), how many
hurricanes or tropical storms did your family or household experience
during that year? ENTER NUMBER OF HURRICANES/STORMS IN COLUMN
UNDER Q.15 BELOW,

16, Was anyone in vour family or household killed as a result of injuries
due to hurricane or storm? ENTER "YES" OR "NO" IN COLUMN UNDER Q.16 BELOW.

17. Was anyone {(else) in your family or household injured seriously enough to
be treated medically? ENTER »YES" OR "NO" IN COLUMN UNDER Q.17 BELOW.

18, Please estimate the total dollar amount of hurricane or storm
damage. ENTER DOLLAR DAMAGE IN COLUMN UNDER Q.18 BELOW.

REPEAT Q.15,16,17 AND 18 FOR ALL YEARS IN WHICH HURRICANES/STORMS
QCCURRED.,

Q.16 g.17
Q.14 Q.15 XJLLED
YEAR HURRICANES/STORMS YES N

1970 ¢ )

1971 ¢ )

1972 (¢ )

1973 ()

1874 ()

1975 ()
)
)
)
)
)

glla
$ DAMAGE

E

o]
2]
n
2z
(&)

~~
S
o T e T TP o S o N Y T . T e ) I

1976 (
1977 (
1978 (
1979 (
1980 (

el el el el e e R e e R )

Tk Nt Wl e e wt el et S NS

PR e R el el el el el el e R e
N e W e S N N NS Nt N s
e e el el el el el e e i e N e
L N ™ S e N N R N Y L Y v
" e el e el e et Sl et S A




19. Since 1970, has your family or YES
household experienced a tornado NO

ASK Q.20
SKIP TC Q.25

or severe windstorm in a house or
‘apartment in which you were living
as a group?

IF "YES"” IN Q.19, ASK:

FOR

21.

22.

24,

20. In which year or years did the tornado or tornados, windstorm or
windstorms occur? CHECK ALL YEARS THAT APPLY IN COLUMN UNDER Q.20
BELOW.

EACH YEAR CHECKED IN .20, ASK:

Now, thinking about (INSERT 1ST YEAR MENTIONED IN Q.20), how many
tornados or windstorms did your family or household experience

during that year? ENTER NUMBER OF TORNADOS/WINDSTORMS IN COLUMN
UNDER Q.21 BELOW,

Was anyone in your iamily or household Killed as a resulct of injuries due
to tornado or windstorm? ENTER "YES' OR »NO" IN COLUMN UNDER Q.22 BELOW.

23. Was anyone (else) in your family or household injured seriously encugh

to be treated medically? ENTER *YES" OR "NO" IN COLUMN UNDER Q.23 BELOW.

Please estimate the total dollar amount of tornadc or windstorm
damage. ENTER DOLLAR DAMAGE IN COLUMN UNDER Q.24 BELOW.

REPEAT Q.21,22,23 AND 24 FOR ALL OTHER 7EARS IN WHICH TORNADOS OR

WINDSTORMS OCCURRED.
Q.22 .23
Q.20 Q.21 _KILLED  _IMJURFD 264
YEAR  ND. TORNADOS/WINDSTORMS YES NO YES NO  § DAMAGE
1970( ) () ) OO
1971( ) ¢) )y ) ()
1972( ) ¢y O O O
1973( ) () ) () L)
1974( ) ()Y ) ) O
1975¢ ) (Y O O O
1976 ) (Y )Y O O
1977¢ ) () ) )y )
1978( ) (O O O
1979¢ ) () O OO
1980( ) ()Y )y OO



25, Since 1970, has your family or household YES

B-§

ASK Q.26

()
experienced an earthquake er tremor in a NO () SKIP TO Q.31
house or apartment in which you were
living as a group?

IF "YES" IN Q.25, ASK:

!

| 26. In which year or years did the earthquake or quakes, tremor or tremors
occur? CHECK ALL YEARS THAT APPLY IN COLUMN UNDER Q.26 BELOW.

FOR_EACH YEAR CHECKED IN Q.26, ASK:

27.

28.

29.

{30,

Q.26
YEAR

1970
1971
1972

[ 1973
| 1974
] 1975
11976
1977
|1975
l1979

;1980

Yow, thinking abour (INSERT 1ST YEAR MENTIONED IN Q.26), how many
earthquakes or tremors did your family or househcld experience
during that year? ENTER NUMBER OF EARTHQUAKES/TREMORS IN COLUMN
UNDER Q.27 BELOW.

Was anyone in vour family or household killed as a result of injuries
due to earthquake or tremor? ENTER "YES" OR '™NO* IN COLUMN UNDER
Q.28 BELOW.

Was anvone (else) in your family or household injured sericusly enough
to be treated medically? ENTER "YES' OR "NO" IN COLUMN UNDER Q.29 BELOW.

Please estimate the total deollar amount of earthquake or
tremor Gamage? ENTER DOLLAR DAMAGE IN COLUMN UNDER Q.30
BELOW.

REPEAT (.27,28,23% AND 30 FPOR ALL OTHER YEARS IN WHICH EARTHQUAKES
OR TREMORS OCCURED

Q.28 Q.29
Q.27 KILLED ~ _INJURED Q.30

NO.QUAKES/TREMORS YES NO YES RO § DAMAGE
) )y () ) 1]
() )y () ()
) - ()Y ) ) ¢y
) () (> ) ]
) ) () ) )
) ()Y () () )
() )y () ) ()
() ) () ) ()
) (y ()Y (Y oy
() )y () ) ()
() ) () ) ) ()



|LASK_EVERYONE: |

31. In order to present our findings separately for different kinds of families

it is important that we obtain some additional information.

How many persons over 16 years of age
are living in your housahold?

32. How many persons 16 years of age or
younger are living in your household?
33. vVhat 1s the age of the main wage
earner in the household?
34. Do you own or rent your house or
apartment?
35. How would you describe the community in which you are living?
() Rural area
{) Small town under 25,000 population
{ ) Suburban residential area of a city over 25,000 populaticn
{ ) Medium size city with a population between 25,000 and 250,000
{ ) large city over 250,000 population
36, In what year was your household started?
That is, when did you begin living
together as a family? YEAR
37. In 1979, was your total household income ABOVE $12,000 () ASK Q.38
above or below $12,000? BELOW $12,000 () SKIP 10 Q.41
IF ABOVE $12,000 IN Q.37, ASX:
38. Was your total household income ABCVE $15,000 () ASK 0.39%
above or below $15,000? BELOW $15,000 ( ) SKIP TO Q.42
IF ABOVE $15,000 IN Q.38,
39. Was your total household income ABOVE $20,000 () ASK Q.40
above or below $20,000? BELOW $20,000 () SKIP TO Q.42
IF ABOVE $20,000 IN .39, ASK:
40. Was your total household ABCVE $30,000 () SKIP TO
income above or below BELOW $30,000 ) Q.42
$30,0Q07

IF "BELOW. $12,000" IN Q.37, ASK:

41. Was your total household income ABOVE $6,000
above or below $6,000? BELOW $6,000

o~~~
-



ASK EVERYONE:

42, What is the race of persons living White ()
in the household? Are they .., Black ()}
READ LIST. Other ()}

43. SEX OF RESPONDENT. MALE ()
DO NOT READ FEMALE ()

IF "YES" T0 Q.1,7,13,19 OR 25, ASK:

44, We are interested in learning more about your household's experiences
with natural disasters -- kinds of damage, injuries, insurance
experience and so on., We will send you a short questionmnaire to
complete, and for this we need the name and address of somecne in
your family who has such information.

NAME

STREET ADDRESS

TOWN OR CITY

STATE

ZIP CODE

PROGRAMMER: INSERT

"Thank you very much for
your cooperation™

FOR HOUSEAOLDS NOT REQUIRING
Q.45-61.




SPECIAL INSTRUCTIONS FOR PROGRAMMER:

THE FOLLOWING QUESTIONS (45-61) ARE IO
BE ASKED IN EVERY TENTH HOUSEHOLD

Now 1 will read g list of acts of nature or other serious events that some-
times happen to people. For each event, please tell me whether or not your
family or household has had any experiences of that sort since 1970. Let's
start with "lightening strikes’, IF THE ANSWER TO AN EVENT IS "YES", ASK
IMMEDIATELY WHETHER THERE WERE DAMAGES OR INJURIES.

BAPPENED DAMAGES/ INJURIES

MO YES N YES
45. Llightening strikes ¢y ) ) )
46. Landslides or cave-ins ) ) () )
47. Severe hailstorms ) ) ) ()
48. Serious auto accident (Y () () ()
49. Victim of burglary, robbery

or assault ¢y ) @) ()
50, Arrest or iwprisonment ) ) ) ()
S1. Severe snowstorms () ) () )
52, Ground around house subsiding ) ) ) ()
53. Drug or alcchol addicrion () ¢) ) )
S4. Victim of shooting () () () ()

Has your family or household experienced any of the following events since
19702

HAPPENED
R s

55. Being unemployed and seeking employment
for over six months () ()
56, TPersonal bankruptcy ) ()
57. Severe mental depression () (9
58, Children having trouble in school () [
59, Unexpected death of household member ) ()
60, Marital break-up () (>
€1, Birth of defective child () ()

Thank you very much for your cooperation.
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CALL RECORD FORM FOR DISASTER VICTIMIZATION

SCREENER

DISPOSITION INITIAL CALL 15T CALLBACK IND CALLBACK
1. NON-WORKING/

WRONG NUMBER {) () ()
2. WO ANSWER/BUSY

{ CALLBACK) ) {) ()
3. HOUSEHOLD HEAD

REFUSED INTERVIEW () () @]
4, HOUSEHOLD HEAD :

TERMINATED :

INTERVIEW (G () ()
5, HOUSEHOLD HEAD

NOT AVAILABLE

(MAKE APPOINTMENT

FOR CALLBACK) () () ()
6. OTHER (SPECIEY) () .' () )

H

T0 MAKE APPOINTMENT FOR CALLBACK, SAY:

When would it be convenient for me to call back and

(him/her)? RECORD DAY, DATE AND TIME FOR CALLBACK.

DAY

DATE

TIME

speak with you
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WHAT IS THIS SURVEY ABOUT?

* Your family's or household group's EXPERIENCES WITH DAMAGES AND INJURIES
FROM SUCH HAZARDS AS A HURRICANE OR TROPICAL STORM during the last decade
{1970-1980).

+ We are especially concerned with "HE COSTS AND FINANCIAL IMPACTS ON YOUR
FAMILY OR HOUSEHOLD GROUP.
WHAT WILL BE DONE WITH THE INFORMATION?

* Summaries of your experiences and those of other families will be put together in a report
that will be presented to CONGRESS, FEDERAL, STATE AND LOCAL AGENCIES that
are responsible for programs designed to help the victims of fires and natural hazards.

+ NQ INFORMATION YOU GIVE US WILL BE REVEALED TO ANYONE IN A WAY THAT
CAN IDENTIFY YOU OR YOUR FAMILY OR HOUSEHOLD GROUP.
HOW WERE YOU CHOSEN TC FILL OUT THIS QUESTIONNAIRE?

« We telephoned a representative sample of private, residential telephone numbers in the
continental United States. YOUR NUMBER WAS PICKED BY CHANCE.

* When we called, someone in your househoid {perhaps yourself) told us that during the
period 197010 1980. a hurricane or tropical storm injured someone in your household or
damaged your property or personal possessions. Our interviewer said we were interested
in learning more about your family's or household's experience with such hazards and
your name was given as a knowledgeable person who couid complete a short guestion-
naire on injuries or damages.

WHAT IF YOU HAVE RECEIVED MORE THAN ONE QUESTIONNAIRE?

* This means that the person we spoke to in your family or household reported several
hazard events. For example, if you had a fire in 1971 and a fiood in 1978, you have
received two questionnaires. Please complete a separate questionnaire for each hazard
event. The type of hazard and year it happened is printed at the top of the first page of the
questionnaire.

HOW TO FILL OUT THE QUESTIONNAIRE.

« Most of the questions can be answered by circling a number that corresponds to your
answer. as follows:

What is your marital status?
1 Married

@ Single and never married
3 Marriec but separated
4 Widowed or divorced

PLEASE ANSWER EVERY QUESTION THAT APPLIES TO YOUR EXPERIENCES.

IF YOU HAVE ANY QUESTIONS ABQUT THE SURVEY CALL DR. ROSSIOR DR. WRIGHT
COLLECT 413-545-3418
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1820

129

i28-30)

an

This questionnaire concerns ain)

HURRICANE OR TROPICAL STORM

experienced by your tamily or householo in your house or apartment in 19__.

1. Is the above svent correctly described as to typs of hazard and year?
PLEASE CIRCLE THE NUMBER WHICH CORRESPONDS TO YOUR ANSWER
AND FOLLOW THE INSTRUCTION BELOW YOUR ANSWER.

1 Yes 2 No
SKIP PLEASE
TO ANSWER

QUESTION 3 QUESTION 2

Y

2. Plesss indicate what is wrong with the description of the event.
CIRCLE THE NUMBER WHICH CORRESPONDS TO YOUR ANSWER
AND FOLLOW THE INSTRUCTION BELOW YOUR ANSWER.

@ 1 This hazard 2 The type of 3 The type of 4 Both the year
never hap- hazard is right hazard 1S wrong and hazard
pened 1o us but the yéar s but the yasr s are wrong
between 1970 Wrong right
and 1980 * *

i
]
SORRY, WE THE CORRECT THE CORRECT THE CORRECT
HAVE MADE A YEAR IS HAZARD IS HAZARD !5
MISTAKE.
PLEASE DO ]
NOT ANSWER (23-24) 125) 128)
ANY MORE AND THE YEAR
QUESTIONS 18
AND MAIL THIS
QUESTION-
NAIRE ar-a®
BACK TO US GOONTO GO ON TQ GOONTO
QUESTION 3 QUESTION 3 QUESTION 3
| | 1

3. n what mor.th did the event happan?

4. Where were you and your family living at that time?
PLEASE CIRCLE ONE RESPONSE BELOW AND FOLLOW THE INSTRUCTION

1 Same acdreas 2 Samecityor 3 Difterent city/
21 at presant town but 3 town of county
different houss
or apartment
SKIP TO :;g;ssi
= 5. In what city were living?
QUESTION 7 QUESTIONS ty you living
SAND 6

32-381
8. In which state was this?

138371



7. Betore the hazard avent happened, did you have sny warning that the avent was going to happen?

el 1 irec 2 No
PLEASE ANSWER SKIRTQ
QUESTIONS B AND 9 QUESTION 10

!

8. What kind or kinds of warning(s) did you get?
PLEASE CIRCLE "YES" OR 'NO" TQO EACH TYPE OF WARNING

Yeos No
£ 1 2 Weather or news reports on radio or TV
140} k| 2 Neighbors
149 1 2 Friana or relstive
142) 1 2 Smoke detection or some other device in the home
42 1 2 Siren
148) 1 2 Police. civil defense or firgmen ¢coming to the house _
148) 1 2 Soma other way — PLEASE OESCRIBE

{80-47)

9. What did you and your lamily or household do in response 1o the warning?
PLEASE CIRCLE "YES” OR "NO” TO EACH TYPE OF RESPONSE.

Yeos No
] 1 2 Nothing. thought it was a faise ala'm
491 1 2 Nothing, did not know what to do
130) 1 2 Nothing, thought it did not appiy to us
18 1 2 Nathing. but tried te get more information
142 1 2 Nothing, did not think the coming event

would be serious enough t¢ do anything about it

(£ 1) 1 2 Left the house as quickly as we could
(84) 1 2 Trisd ta tind & <afe place in the house
83} 1 2 We did something esise' PLEASE DESCRIBE

37)

10. Was snyone in your family or housshold injured or killed or
did anyone become physically sick =3 a result of the svent?

58) 1 Yes 2 No
PLEASE ANSWER SKIP TO
1 QUESTIONS 11 AND 12 QUESTION 13

v

11. How many peopie were injured, killed or became physicaily sick?

160-001

GO ON TO QUESTION 12 ON THE NEXT PAGE



B-15

12. For each garson injured, killed or made physically sick, please answer the {ollowing questions in the grid batow.
WE HAVE PROVIQEC SPACE FOR FQUR (4} PERSONS (F THE NUMBER WAS GREATER THAN FOQUR INCLUDE ONLY THE
MOST SERIOUS CASES
PLEASE ANSWER EACH QUESTION FOR EACH PERSON

PERSON T PERSOM | PERSON PERSON
A i B8 | c o)
Ags | \
i
‘ YEARS YEARS YEARS YEARS
WRITE AG: N MERE ’ l 161821 78 12336 (39-40)
Sex | |
Maie 1 1 1 1
Female 2 ] 2 2
[LE]] 1] 2% (LA}
Resuit? |
injured 1 1 1
Killed 2 2 2 2
Phystcally il 3 3
[L 3] Rl 1261 182)
|
Treated by Docior?
Yos | 1 1 1 1
No 2 2 2 2
[[..1] (AR 127 143y
Hospitalized?
Yos 1 1 1 1
No 2 2 2 2
188) nd 128) 14d)
Unsbhie to Wortk orgoto !
School for Any Pariod?
Yes 1 1 1 1
No 2 2 2 2
) "y 12 148
Injury $till Bother
Person Now?
Yes 1 1 1 1
No 2 2 2 ) 2
198) (14} {30} 148)
Cast of Medicai Care
(Doctors, Hospital,
Madicina) Betore
insurance? ] s Y $
(&@T4) 115200 131-38) 47-82)
insurance Paid Any
of the Cost?
Yeas 1 1 1 1
No 2 2 2 2
1% {21 .M 1531
Anyons Eise Pay tor the
Medical Care?
Yes 1 1 1 1
No 2 2 2 2
(78) 24 [ETH 154}
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13. Did you and your tamily or housshoid sutfer any dzmage to your house or aparimaent
of damages 1o your fumiture or personal property as 3 result of the event?

1 Yes 2 No
PLEASE ANSWER SKIPTO

QUESTION 14

QUESTION 18

14. What kind of damage oF damages did you sulter?

PLEASE CIRCLE ‘NQ OR 'YES" FOR EACH KIND OF DAMAGE N THE LIST BELOW
IF YOU ANSWER “YES.” FILL IN THE AMOUNT OF DAMAGE.
USE YOUR BEET ESTIMATE IF YOU DON'T REMEMBER THE EXACT AMOUNT

DAMAGED?
No Yes AMOUNT OF DAMAGE

oot on building? 2 y — s %6 5742
Basement or foundation? 2 " — s €1 basR)
Walls or Hoors? 2 { m— g RI-RIRTY
Windows or doors? 2 P — 1783 2]
Yard and landscaping? 2 t — 11418200
Gavrage or other builiding on property? 2 { — 3 2y 2.2
Furnsce, »ir conditioner or

hot water heater? 2 1 — 3 128.20-34
Other part of building? 2 1 —=» 3 135, 2841
Furniture? 2 1 —P> g 142, 6348
Clothas? 2 | —P 3 149 $0-58)
Rugs or curtains? 2 T — 3 |96, 87821
AppHances (stoves, refrigerators,

washing machines, #1¢.)? 2 1 — 3 RN
800ks Or pepers? 2 1\ — 3 (18, 15-20)
Pets? 2 | — 121, 22.31
Radio, TV or slerec? 2 1 — g (28.29-34)
Jewsiry? 2 1 s (19, 38411
Cars, trucks of other vehicies? 2 1 > s 187 43401
Any other personal property? 2 P — (49 30-531

T B-16
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168}

an

16}

18587

704

12

12y

difficuit or iMmpossidie 16 replace?
1 Yes 2 No
4 i
PLEASE ANSWER SKIPTQ
QUESTION 16 QUESTION 17

1$. Did you lose any things that were especiasily vaiuable because of their sentimental associstions and that would be

16. Pleass indicste the kinds of things you lost.
CIRCLE AS MANY AS APPLY

1 Jarediry or persONnSl ClGthing with sentimental valus
1 Important documen.. such as diplomas. passports, birth certificates, sic.
1 Letters and photographs
1 Hewlooms, antigues anc 0ve-cl-a-king furmiture
1 Somaething sise that was irrepiaceable PLEASE DESCRIBE
82-43)

17. Did you have to lsave your house or apartment either betors or after the svent for any period of time?

1 Yes. batore the
event 0 avoid

2 Yes alterthe
svent because of

INjuries damages or
$ imuries
PLEASE ANSWER PLEASE ANSWER SKIP TO
QUESTIONS QLUESTIONS QUESTION
18 AND 19 18 AND 18 20
T T

!

18. How long did you have to live somewhasre eise — how many days?

19. Where did you stay?
PLEASE ANSWER YES OR NO TO EACH TYRE OF PLACE

Yeos No
1 2 Emergency sheiter provided by community or Dy Jisaster services
1 2 Motei or hotel
1 2 With friends
1 2 With relatives
1 2 Someplace sise
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20. What were the 10tai doilar costs to you and your tamily that resulted trom the event?
PLEASE INCLUDE THE COSTS THAT RESULTED FROM THE INJURIES AND DAMAGES YOU LISTED IN QUESTIONS 12
AND 14. ANY LOSSES OF VALUABLES IN QUESTION 18. COSTS OF LIVING IN OTHER PLACES IN QUESTION 18
AND ANY OTHER EXPENSES YOU HAD AS A RESULT OF THE EVENT
INCLUDE ALL COSTS EVEN IF THEY WERE PAID 8Y SOMEONE ELSE
PLEASE ESTIMATE IF YOU CAN'T RECALL EXACT COSTS

DO NOT INCLUDE DAMAGES TO FARM BUILDINGS, CROPS OR TO BUSINESSES
OR ANY OTHER INCOME PRODUCING PROPERTY

JUST INCLUDE THE DAMAGES TO YOUR HOME. APARTMENT OR HOUSE AND PERSONAL PROPERTY

1378 Total dollar cost:  §
b IF YOU HAD ANY IF YOU HAD
COSTS AT ALL. NO COSTS AT ALL
PLEASE ANSWER DUE TO THE EVENT.
QUESTION 21 SKIP TO
BELOW GUESTION 33
ON PAGE 10

!

21. At the time the event otcurred, did you have any insursnce on your property Of personsi possessions
that you thought would cover any of the 103398 and sxpenses conneclted with the event?

N 1 Yes 2 No
PLEASE ANSWER SKIPTO
QUESTION 22 QUESTION 20

.

22. Did you tile any claima with your.Insurance compeny?

L] 1 Yea 2 No
PLEASE ANSWER PLEASE ANSWER
QUESTION 23 QUESTION 24
23. Was the claim honored? 24. Why didn't you file & claim?

[ 1] 1 Yes 2 No

110=-11)

PLEASE ANSWER
QUESTION 25
112-1%
3
SKIP TO

QUESTION 30
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'F YOUFILED A CLAIM PLEASE ANSWER QUESTION 25 BELOW

v

25. On the whote, how tairly do you think the insurance company trealed your claim?
PLEASE CIRCLE THE ONE NUMBER THAT CORRESPONDS WITH YOUR ANSWER

1 Veytlar 2 Somewhat
treatment fair
treatment

!

SKIP TO
QUESTION 27

e

(T

(] 1]

(&3]

Ll

3 Somewnat 4 Very unfaw
untar treaatment
treatment

PLEASE ANSWER
QUESTION 26

268. Did your insurance company do any

of the toliowing things?
PLEASE ANSWER 'YES OR NQ TQ EACH ITEM
Yes No
1 2 Process your claim too slowly
1 2 Disallow claim untairtly
1 2 Oid not pay enough o replace
damagaed or lost property
1 2 Camcany representative was
bad mannered
1 2 Company dio something eise

that was untaw
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27. Did you receive any paymants on your claim {rom your insursnce company?

20 1 lY.s 2 lNQ
PLEASE ANSWER ' SKIPTO
QUESTIONS 28 QUESTION 30
AND 29

28. How much of the costs ot replacing or repairing damaged proparty did the insurance compsny pay?
CIRCLE ONLY ONE ANSWER BELOW

21 1 None
2 Less than 10%
3 0% - 29%
4 30% - 49%
5 50% - 69%
& 70% - 89%
7 90% — 100%

29. For what dsmages did you recsive psymsnt from your insurance company?
PLEASE CIRCLE 'NO" OR "YES TO EACH KIND OF DAMAGE LISTED.
FOR EACH KIND OF DAMAGE FOR WHICH YOU RECEIVED PAYMENT,
INDICATE THE AMOUNT OF MCNEY YOU WERE REIMBURSED.
PLEASE ESTIMATE IF YOU DO NOT KNOW THE EXACT AMOUNT

AMOUNT
RECEIVED PAYMENT? REIMBURSED BY

No Yes INSURANCE

Damage 10 buiiding you lived in 2 1 $ 22,2320

Costs of injuries received by persons 2 1 3 129 30-38)

Damage to personal possessions

(clothes. furniture, etc.) 2 1 (38, 37421
Damage to cars or trucks 2 1 ¥ (43 44-49)
QOther damage 2 1 3 15087381

1A
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—

IF YOU HAD ANY COSTS OR EXPENSES DUE TO THE EVENT. ANSWER QUESTION 3¢

v

30. Did you receive any help in paying thess expenses from any of the following sources?

PLEASE CHECK 'NO' OR “YES TO EACH SQURCE

IF YOU RECEIVED MONEY. PLEASE INDICATE THE AMOUNT

IF THE HELP WAS IN THE FORM OF A LOAN, ENTER THE AMOUNT IN THE "LOAN COLUMN BELOW.
IF A GRANT OR GIFT, USE THE GIFT COLUMN.

RECEIVED
FINANCIAL AMOUNT RECEIVED
Ag Grant
As Loan or Gift

Amerncan Red Cross — s AT B
Relatives — ] 120, 21 3
Small Business Administration business loan —r $ 133 3a-aS)
Small Business Adminis.ation personal loan o ] 189, 87.58)
Farmers Home Administeation — s (5% W7}
FDAA [Faders! Disaster Assistance Administration) — 3 1.8
FEMA (Federal Emergency Management Agency) —_— $ 120.21-32:
Vetsrans Administration — $ 133 3a-e8;
Unempioyment insurance — ] 14847581
Other tedersl Qovernment agency or program — 3 199.80.71)
Local bank or savings and loan — 4 7. 819)
Local cOMMunNity organization —» s (20, 21-32)
Church or Synagogue — 3 139, 3445
State government sgency — s 148, 47-58)
Local government agency — 3 158 40-71)
Labor union - $ 7 819 %
Employer — s 120 29.321
Somae other heio (DESCRIBE) — s 133, 3aas)

(a8-47)
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31. Did you take a deduction lrom your income tax for the expenses you had in connection with the svent?

a8 1 Yes 2 Nao
SKIP TQ PLEASE ANSWER
QUESTION 33 QUESTION 32

;

32. Why didn't you list the cos!s in your tax return?
PLEASE CIRCLE AS MANY AS APPLY

“; 1 Dic not know that 10sses were lax deductible

1303 1 Dwd not have enough Income to Mmake it worthwhile that year
(51) 1 Insyrance payments covered all or mast of the iosses

152 1 Never temize deductions on my return

33. Was there any interruption in public utilities st your home or in your inmediate neighborhood because of the evant?
PLEASE CIRCLE NO"OR "YES' TO EACH UTILITY LISTED BELOW
IF "YES, ENTER THE NUMBER OF DAYS THE UTILITY WAS INTERRUPTED

NUMBER
INTERRUPTED” QF DAYS
No Yes INTERRUPTED
Gas 2 T > 153 54.56,
Elactricity 2 1 — 87 5860
Water 2 1 - 81 82601
Sewer 2 1 - ‘85 eo-68,
Garbage Collection 2 1 i 89 75-72:
Public Transportation 2 1 - 73 ranvE
Telephong Service 2 1 v nag

34. As a result of the svent, were any other homes or apartments damaged on your block or in your naighborhood?
CIRCLE NO CR YES TO EACH AREA BELCOW
IF YES.” ENTER THE NUMBER OF HOMES DAMAGED - ESTIMATE If YOU ARE UNSURE

QTHER NUMBER OF
mOMES OTHER
OR APARTMENTS HOMES
CAMAGED" OR APARTMENTS
NG Yos OAMAGED
Your block 2 ) — s a3 E
Your naghborhood 2 1 14 1820

'

Your ety of town 2 1 2 aT
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35, Several private groups and government agencies ofter help 1o victims of disasters and fires.
in connection with this event. did any of the tollowing agencies contact you or did you contact them?
PLEASE CIRCLE NO, NOTSURE OR YES TQO EACH GROUP OR AGENCY CONTACTED

FOR EACH AGENCY WITH WHICH YOU HAD CONTACT CIRCLE YOUR DEGREE OF SATISFACTION
WITH THE CONTACT = HIGH, "MEDIUM“ OR LOW "

CIRCLE NO"CR YES AS TO WHETHER YOU RECEIVED ANY ACTUAL HELP FROM THE CONTACTED AGENCY

SATISFACTION
WERE YOU WITH RECEIVE
CONTACTED"? CONTACT? ANY HELP?
Not
No Sure Yes High Medium Low | Yes No
Fire Department 2 k] 1 1 2 3 1 2 28, 20-30)
Local. County. Sheriff or State Police Department 2 3 1 1 2 3 1 2 131.32-33)
Arerican Red Cross 2 3 1 2 a 12 (34.38-36)
National Guarg 2 3 1 1 2 k] 1 2 (37, 38-30)
Salvation Army 2 3 1 1 2 3 102 40 4142
Local Shureh or synagogue 2 3 1 1 2 3 1 2 143, as-a8)
Federal Disaster Assistance Agency (FDAA) 2 3 1 1 2 3 t 2 (48, 47.48)
Local wellare department 2 3 1 1 2 3 1 2 (49, $0-81}
$mall Business Administration 2 3 1 1 2 3 1 2 152, 33-84)
Farmers Home Acministration (FHA] 2 3 1 1 2 3 1 2 6. 84-87)
Civil Defense 2 3 1 1 2 3 1 2 154. 3060
Federal Emergency Management Administration (FEMA) 2 3 1 1 2 3 1 2 1. 824
Labor union 2 3 1 1 2 3 1 2 1he. 85-08)
Veterans’ Asministration 2 3 1 1 2 3 t 2 67, 60-08)
Mibitary units of the Reguiar Army 2 3 1 1 2 3 1 2 ELRIEA]
Local hasoital 2 3 t 1 2 <} 1 2 (73 74-78)
Locsl civic organizations (¢ 9., Lions, Kiwans, 3
Chamber of Commaercs, efc.) 2 3 1 1 2 3 1 ? 7.0
Mennonite Reliel Organization 2 3 1 1 2 3 1 2 0. n-‘:
Local public works department 2 3 1 1 2 3 1 2 (13, 14-18)
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38. Did you get any help from triends or reiatives?
PLEASE CIRCLE NO OR YES TO EACH SOURCE OF HELP
IF YES” TO HELP, CIRCLE THE KIND OR HINDS OF HELP RECEIVED

RECEIVED KINDG OF HELP
HELP? {CIRCLE AS MANY AS APPLY)
No Yes Sheiter Loans Gaifts Labor
Frianos 2 1 . 1 1 1 1 e 17201
Relatives 2 1 — 1 1 1 1 21 22291
Newghbors 2 . 1 — 1 1 1 1 126 27-%0)
Church or Synagogue 2 1 — 1 1 f 1 131 32:38)
Co-workers 2 | — 1 1 1 1 138, 37-401
Employer 2 1 — 1 1 1 1 141 42-48)

37. How tong did it take you 10 tix up your house snd
gel reoairs done to be as comfortabile as you were before the event?

t {2*]) 1 Damage 'o¢ much to repsir
2 No time at all because little Or no damage

3 Atigsast a few days to repair

(4749} 38. How many days?

180-82) 39. All 10id, how long did it take for you and
yout tamily to settie beck into
your routine, after the event — how many days?




———— ST

B-25
40. Ag » result of the event, did any of the tollowing heppen to yOu o your family?
PLEASE CIRCLE 'NDO QR "YES TO EACH ITEM
NO  Yas
9 2 1 Went into gedt Borrowing maney to pay for medical tilis
1481 2 1 Went.nto debt to pay bills tor repairs to property or replacement of things destroyed
145, 2 1 Was unemMpioyed for MOrg tNan 4 week Decause Of camage to the place wiere you worked
158} 2 1 Became depressed Over the event
187) 2 1 Decided to move becsuse it was too dangerous living in that location
- 2 1 LOOKSA 1IN0 gathing More INSUIENCE COverage Tor events Ot that sort
159 2 1 Had to use up our SIVINQS 10 DAY 107 105388 ANA expensas
180} 2 1 Had to sell some of our things to pay lor logses and expenses
L] 2 1 Had to get an additionsl mortgage {or bigger mortQage! 1o linance repairs 10 my houss
182) 2 1 Weant inio debdt 50 deeply 10 pay for damages and/or injuries
that we had 10 go without a lot of necessitias (o pay back Gur dabts
41. At the time the svent occuIred, did YOU OWN Of rent your house or apartment?
L 1 Rent 2 Own
41s. What was your monthiy rental, 41b. What w~.3 the approximate value of your home
oxcluding uthities? — wha' price ¢o you think you coukd have sold
it for at at the tima?
3
184-09)
$

(TSI
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[ FAMILY BACKGROUND QUESTIONS

42. What is the make-up of YOur housahold?
PLEASE ENTER BELOW THE RELATIONSHIP TQ YOU AND THE AGE OF EACH PERSON LIVING IN YOUR HQUSEHQLD
USING CIRCLES. INDICATE THE SEX OF ALL PERSONS,. WHETHER OR NOT THEY ARE EMPLOYED AND WHETHER
OR NOT THEY WERE [IVING WITH YOU AT THE TIME OF THE EVENT
START WITH YOURSELF ON THE FIRST LINE

LIVED IN
HOUSEHOLD AT
SEX EMPLOYED? | TIME OF EVENT?
RELATIONSHIP TO YOU- AGE MALE FEMALE Yes No Yas NoO
YOURSELF 1 2 by e 12 e
1 2 l vz | 12 11218
1 2 J 1 2 W 1 2 (VT2
I
1 2 i 1 2 1 2 122-281
1 2 ' 12 1 2 2ran
1 2 1 2 ] 2 132-38)
1 2 1 2 1 2 137.41)
1 2 1 2 1 2 142-o81
43. Mow much formal sducation have you had?
PLEASE CIRCLE OMLY ONE ANSWER BELOW
1 Dwd not graduate from ngh school en
2 righ school graduate
3 Soma collage
4 Coilgge graduaile
S  Graduate or protessional raimng beyond college graduate
44. Do you own or rent the houss of spartment you are living in now?
1 Qwn (489)

2 Renl
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45. Do you have any of the following kinds of insurance coverage at the present time?
PLEASE CIRCLE YES QR NO TO EACH WIND LISTED BELOW

Not
Yat No Sure

169 1 2 a Automobdiie habdity

%03 1 ? 3 Fire ingurance 1or house ar apartment structure
1513 1 2 3 Fire ingurance on furniture NG possesSions

1521 1 2 3 Fiood insurance

83 1 2 3 Earthquake insurance

184} 1 2 3 Windstorm insurance

(95} 1 2 3 Burglary insurance on furniture and possessions
981 1 2 3 Medical expenses insurance

46. What was your tolal family or housahoid income in 1979 and what was it in the yesr you experienced the svent?
CIRCLE THE APPROPRIATE NUMBER FOR 1979 AND THE YEAR OF THE EVENT

TOTAL FAMILY OR
HOUSEHOLD INCOME

Year
1979 of Event

[$7-48)
Under 35 000 ] ]
$5.000 t0 $7.499 1 1
37 300 t0 $9.999 2 2
$10.000 to $12.498 3 3
$12.500 10 314999 4 4
$15.000 to $19.999 3 8
$20.000 to $24.999 ] [
$25.000 to $29.99% 7 7
$30.000 to 339.999 8 8
$40.000 or over 9 9

47. What is your tamily's recis! beckground?
PLEASE CIRCLE QNLY ONE ANSWER BELOW

1% 1 White
2 Black
3 Hepang
4 Drental
§ American Indian
8 Other
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48. Very often, when 8 hazard svent occurs, other hazerds are present. for example. an sarthquaks which causes
a fire or a tropical storm which causes s flood.
PLEASE CIRCLE BELOW EVERY HAZARD THAT WAS PRESENT

&0 1 Fire
) o 1 Flood
82 1 Landshde
) 1 Hurricane
-84, 1 Tropical storm
L Y] 1 Tornado
185 1 Windstorm
e 1 Earthquake
1081 1 Lghtring

THANK YOU VERY MUCH FOR MNSWERING THIS QUESTIONNAIRE.
PLEASE PLACE IT IN THE ADDRESSED. PLSTAGE PAID ENVELOPE AND MAIL TO US

FOR OFFICE USE ONLY

N N (N N N D

[ 3 i 73 T4 k4 ] 78 fd 8
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