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PREFACE AND ACKNOWLEDGEMENTS

The research reported in this volume was designed to provide estimates

of the extent of daaages and injuries from certain ~atural hazards inflicted

on households in the United States. In addition, the research report9

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 inseallment in a series of mono

graphs ste..ing from the Social and Demographic Research Institute's

program of researcb on the effects of natural hazard events in the United

States. !he first volume in our series (Wrl~ht et al., 1978) reported

on the long range effects of nat'lral hazards on thl! population and housin~

stocks of nei.hborhoods and communities. The second volume (Rossi et

al., 1982) assessed the support for hazard mitigation policies existin~

amon~ local and state political elite. in a sample of states and local

cODllllunities in the United States. The main findings of theae two 1IIOno

graphs can be summarized as follows: First, long range effects (up to

ten years post event) of natural hazard events are minimal: local commu

nities and neighborhoods 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 cam.unity resources plus

outside aid were sufficient ordinarily to restore impacted areas to normal

growth patterns. Secondly, our study of political elites indicated that

few were deeply concerned about the issues of hazard tIl1tigation. such

as zoning regulation designed to lover the occupancy of high risk ar~as,

vii



.specially in ca-parison to issues such as inflation and unemplo,.ent.

Indeed. it appeared as if the only local and state elite ...bers that

vere deeply concerned with hazard .itigation issues were those whose

professional roles required that they be concerned with such issues.

Accordinaly. Civil Defense and American Red Cross officials. for example.

were &mOng the most in favor of their states and local communities adopting

hazard mitisatien 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 Washin~ton. DC. attended mainly by social

scientists concerned with the socia-economic aspects of natural hazard

impacts. 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 Bocio-economic

effects of hazards were only poorly measured at the level of neiRhborhoods

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 ordinary

natural hazard event. few households would be directly impacted. the

effects of such events would be swamped and could not be detected on

the neighborhood or community levels.

Accordingly. we designed the research described in this volume reaching

a large sam~le of households to locate those who had directly experienced

the impact of floods. tornadoes. hurricanes and earthquakes over the

eleven year period. 1970 throu,h 1980.
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CHAPTER ONE

NATURAL HAZABDS VICIIMlZAT.lON: AN OVERVIEW

EXi8tin~ estimates of the total annual losses from all natural hazards

vary from five to ten billion, 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 billions. 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 r.uesses"

(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 stemmina from the activities of federal agencies

or national organizations.
I

The main purpose of the research reported here is to provide more

precise and all-encompassing estimates of the damage and injury tolls

experienced by households and arisin~ out of natur~l hazards events.

The approach taken was to survey by telephone a large national sample of

approximately 13,000 telephone owning households locating ~hose who recall

experiencing a flood, hurrican~, tornado or earthquake during the period

1970 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, finao-

cial and other aid received and contacts with disaster agencies. Approx-

t.8tely 1.400 questionnaires were returned. (See Chapters II and III for
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details of research design and implemen~c.tion.)

The Incidence of Disaster Experiences

The lar~e screening teleohone surv~y can also be used to estimate the

incidence and distribution of hazards experiences (~ee Chapter IV). Using the

least stringent definition of hazard experiences -- self 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 a~ove 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 causin~ injuries and/or damages.

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 victtMizing 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 household fires in terms of incidence: Fires are,
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Table 1.1

Annual Rates of Natural Hazards Victimizationsa and
Projected Annual Numbers of Households Affected

Natural Hazard Victimization

Hazard

Household Fires

Floods

Hurricanes and Severe
Tropical Storms

Tornadoes and Severe
Windstorms

Earthquakes and Severe
Tremors

Annual. Rate Projected Annual b
per 1,000 Households Number of Households

5.8 464,000

3.4 272,000

3.4 272,000

10.0 799,500

1.8 138,000

Any of the Four
Natural Hazards

Any of the Five Hazards
(including Fires)

18.7

24.5

1,495,000

1,959,000

aA victimization is defined as any reported "experience" with a hazard
event that involved 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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les. than twice a. frequent as either floods or hurricanes. three t~es

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 aopeared

to be less frequent experiences than auto accidents. marital dissolutions.

and unemployment but more frequent than drug addiction. alcoholism or

personal bankruptcy. In short. natural hazard events and the accompanying

experiences are amon~ the cOlllllon "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 ~roups, 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. Btrikin~

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 D4ma8e8

Those households who claimed in telephone interviews to have experi-

enced hazard events were sent mail questionnaires that called for finer

details on injuries and dama~es sustained. Themail 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 memhers 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 incidents. l

Damages to real and personal property holdings of the households were

considerably more frequent. Nine out of ten household fires resulted

in property damages that amounted on the avera~e 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 ~d tremor experiences of the period 1970 to

1980 were on the whole trivial events, only 14% involving dama~es, avera~ing

$2,000. Altnouah 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.

1Since 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.
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Table 1.2

Hazard Generated Injuries and Dama~es

(From Mail Survey)

Hazard Evp~t

Fires Floods Hurricanes Tornadoes Earthquakes

Percent With Any
Injuries 9% 8% 2% 2% 2%

Percent With Any
Damages 86% 76% 55% 65% 14%

N • (Z67) (151) (261) (581) (363)

Average $ Loss
for Those With
Any Loss $10,500 $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% 31% 40% 46% 55%

N • (218) (112) (142) (365) (44)
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Most of the damages inflict.d were to the housing structures and

dwelling units. Structural damage amounts ranged between 31% (for floods)

to 55% (for earthquakes) of all dama~es clllimed. The remain.'.ng damages

were mainly co furnishin~s and personal property 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 or smaller "total dollar costs." Fires

and floods are likely to be more costly to owners (as opposed to renters):

structural d.aages to the dwellin~s of renters are borne by the structure

owner.. Higher income households experienced le~s damage from floods

than lower 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

Americans traditionally have acted with great ~enerosity towards

the victim. of natural hazards. A network of voluntary organizations

has prOVided relief on the local level; a number of national organiza

tions. notably the American led Cros., provide aid of a variety of sorts.

In the last few decades the federal government has also set up programs
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that are ~re 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

purcl1ased by hou~eholds to cover some of the more r.ommon insurable risks.

All of these sources of aid cannot fully restore the status quo ~.

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 vict1aized by those hazard events receive some financial

help from the coverages purchased. By and larg~. households were highly

satisfied with their treatment at the hands of insurance co~anies. even

though some complaints were registered that payments were not high enough

to cover replacement costs.

In contrast. few households received insurance paymedt help in the

ca.e of flood or ~arthquake hazards. In part. insurance coverage for

those sources of damage was not ava1lab':'e at "reasonable" prices during

most of the pertod 1970 to 1980 and such coverage is not ordinarily a

part of homeowner poltcies. In part. households are not inclined to

take advantage of such coverage even "Then it is available at "reasonable"

prices. The en.i result is that c'\11y Sf all minorities (22% and 8% respec

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



Table 1.3

Sourees and Types of Help Received by Households
With Serious- Hazard Experiences

1-9

Source Fires Tonuadoes Hurrieanes Floods Ear~hquakes

% Receiving Some
Insurance Paymen~ 76% 61% 56% 22% 8%

N - (21) ()24) (l25) (108) (37)

% Receiving Loans 6% 5% 7% 13% 9%
N • (218) (365) (144) (112) (44)

% leceiving Crants/Gifta 17% 6% 7% 18% 14%
N - (218) (365) (144) (112) (44)

Number of Inforwa1
Sources of Help 1.34 1.02 1.26 1.57 .39

N • (222) (342) (142) (119) (50)

Nu.ber of Contacta
With Agencies .92 .56 .87 1.81 .42

N - (213) (333) (136) (109) (52)

Receiving Sa.e Help From
One or More of Above
Sources 94% 77% 79% 89% 36%

N • (184) (302) {l26) (102) (50)

a"Serious" events include those in which household claimed non-zerc dalllllges.
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daaag•••

Although only small minorities receive loans from any source (ranging

from 5% to 13%) this source tends to be relied upon by households who

have suffered greater losses and those who are also relatively ?oor. Note

that loans are more likely to be used by flood and earthquake victims

and that a frequent source of such loans are the low cost federal loan

programs (SBA in particular).

Crants and gifts tend to be smaller than loans (when received) but

are received by more bouseholds. 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

fact that informal sources of help -- usually in the form of labor and

gifts -- are frequently 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 al~.victims have received help from one or more sources, ranging from

94% in the case of household fires to a low of 77% for tornado victims.

Especially impressive is t~e fact that there appears to be very little

inequity ill the distribution of aid. Among natural hazard types, earth

quakes appear to be poorly covered by any aid, possibly reflecting the
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2types of earthquake experiences during the period under study. 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 patterninR of aid by source is examined in detail. it appears

that the varioua sources are complementary. That is. when insurance

payments playa major role. for example. loans and gifts froa government

asencies or private vrganizations do not and vice versa. In each case.

the high coverage of aid from some kind is achieved by varying mixtures

of aid from a variety of sources.

Recovery and Linserins Effects

The final topic considered is the effects of the hazards experience

that l1nger~eyond the event itself. Most households are restored to

full ftmc~l~ins 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 enough by the event to experience

depre8sion and others borrow money to the extent that their debt burden

is seriously increased.

Our analyses indicate that feelings of depression and of burdens

of d..~t increase both with the amount of debt involved but also with

contacts with all sorts of asencies. Althou.h it i8 quite expectable

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

~.t earth tremors during 1970 to 1980 we=e 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.

1t is not clear why contact with agencies ~hould affect such fee11ngs.

Perhaps these findings simply reflect the fact that those with aore 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 comoanies

and informal helping out is available to victimized households. Majorities

take advantage of the help offered by the aid system. but for some aid

is only a buf!er between themselves and the burdens of the experience

which have to be borne neverthele•••
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CHAPTER TWO

ESTIMATING HAZARDS EVENTS AND CONSEQUENCES

THllOUGH A VICTIMIZATION SURVEY

Introduction

Every year many lives are lost and much property is dama~ed 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 ha. 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 rehabilitation, for example. Hurricane Agnes

1in 1973. Spurred by these rising costs and for other reasons. Federal

hazards policy has been shifting away from providing reli~f and fustering

rehabilitation in the afterma~h 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

prolr.. of risk mitigation Will. as hoped. reduce the need for relief

and rehabilitation programs substantially. In the foreseeable future.

however. it ts 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-

bilitation to the nation are difficult to construct. In part. this is

IAlthough Agnes occurred in calendar year 1972. federal expenditures
were 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 that many of

the indirect losses (e.g., revenues lost because of hazard related unem-

ployment) go unrecorded in the more easily accessible records. Never the-

less, it is possible to arrive at some estimates of at least major parts

of the eosts inflicted by natural hazards:

(i) For 1970 to 1979 (estimated), the annual Federal expenditure

for "dis.ster 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 hi~h 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

2
range in source from income tax deductions for uninsured casualty losses

to productivity declines resulting from interruptions of normal economic

activity that often follow major disasters (Cochrane, 1975).

(ii) 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 Administration, 1977: 4). The Vestern

drought of 1976-77 was also very expensive to the Federal government.

Through July of 1977, Federal drought asststance in California alone

ioaey and Kunreuther (1969: 224) estimate that Federal tax revenues lost
through the deduction allowance amounted to $255 .111ion in 1965, the
last year for wh1ch data were available.
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totalled $37 million in loans and $17 million in outright grants

(Comptroller General of the United States, 1977: 38-39). These figures,

althou~h high in an absolute sPonse, 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 juat in 1977.

(iii) Disaster costs to the Federal government represent only a

fractional share of the total government disaster e~penditure; some addi

tional share is borne directly by state and local governments. At present.

the lar~est bulk of Federal disaster assistance is dispensed under the

provisions of the Disaster Relief Act of 1974 (PL 93-288). That Act

states specifically that the Federal effort is to "supplement 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, so the size of their share cannot be estimated.

(iv) In general, governmental ex?enditures 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 Insurance Associa

tion, disaster-related payments by its member companies exceeded $417

million in 1977 and have averaged more than $350 million annually over

the last ten years (Walter Swift, private communication).

(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 is 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 ~bout $18.1

million for the years 1965 to 1970. and have averaged roughly $27.9 million

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 (probably

rather amall) fraction of the known direct costs to the nation for natural

hazards. Other costs are indirect. e.g•• opportunity costs paid because

dollars spent on disaster relief are not spent on something else. costs

posed in developing and maintainin~ hazards warning systems. costs for

research. costs of const~ucting and maintainin~ disaster 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 is simply unknown

because the people who shoulder these costs -- the hazards victims them

selves (or their friends and families) -- may never apply for Federal

assistance. may never come to the attention of the Red Cross. or may

never file an insurance claim for compensation. These victims would

not ap~ear 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 RO 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 S5 billion per year" (1975: 1);

the White and Haas (1975) estimate is $10 billion per year; certainly.

thesp- eati.-tes seem at least reasonable given what has been said in

previ~us pages. Thus. one would apparently be safe in character1zin~
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natural hazards in the United States as at least a multi-billion dollar

yearly problem.

Research Strategy

Constructing accurate estimates of the total costs of hazards events

in the United States would necessarily be a complicated undertakinR 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.

Our more modest aim 1s 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 th~ household costs are known through payments made by insurance

companies, grants and gifts made by public and private agencies, and

loans from various sources. The share of total losses reimbursed throu~h

such mechanisms 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 inte~ral

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 detert.line

how the costs of natural hazards are distributed among such victims.

Although there are now several sophisticated atudies 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 allover the long run (that is, beycnd the
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t.mediate post-emergency phase). Given the general magnitude of the

natural hazards problem in the United States. it is somewhat surprisin~

that better data on hazards victimization are not available for policy

planni'll or hazards aaanagement.

Some of the questions to which we will provide answers are: What

are the ~ates 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 losses1 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 fi~es? Are

there unintentional inequities in present relief-and rehabilitation efforts

such that some victims are more likely to receive aid than others? And

for those who receive assistance, how are the funds spent? What is the

average "recovery time" for individual, family, and business victims?

How long does it take for victims to be restored to their pre-disaster

condition? Finally, what are the overall costs of natural hazards to

their victims? And, of these costs. what share is covered by ~overnmental

assistance, what share through private insurance. what share through

voluntary relief aRencies. and what share by the resources of victims

themselves?

Many of these questions appear to be so elementary to our understand

ing of the ~elevant policy issues concerning environmental risk mana~ement

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 (if 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, hiRhly unrepresentative. and selective subset of the total

set of destructive hazards. Indeed. it is useful to distinguish between

natural disasters -- catastrophic natural hazard occurrences that involve

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

hydrological. meterological 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 "disaster" or not. In other words, a family suffering, say, a $5,000

10s8 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 sufferin~ similar losses, Is, from

the point of view of that family (and of this monograph), more or less

immaterial.

To give some concreteness to the relative scales involved, consider

that between 1960 and 1970, about 8,500 tornadoes occurred in the United

States. Of this total number, somewhAt 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 ~r 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 Administration disaster declaration. a mere

25 received a Presidential disaster declaration. and no more than perhaps

S or 10 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. But 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

obviously be concerned with the thousands of routine, "garden variety"

hazard events a& well as with natural disasters. The focus in prior

literature on disasters hds meant that social science has actually had

very little to say about the questions po~ed above.

The policy issues posed ~y the above distinction are by no means

triviaL At present. the official "disaster declaration" is the trigger

for most (although not all) of the Federal disaster relief effort. In

theory. a declaration is issued when the magnitude of destruction exceeds

the state's or local community's ~bi1ity to respond. In fact, large

scale and well-publicized disasters almost invariably recpive a declara

tion, whereas small-scale and relatively anonymous ones do not. It is

certainly possible that the aggre~ate 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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if that proved to be the case, then we would be dealing with a Federal

policy mechanism that is designed and Implemented so as to respond to

the smaller part of th~ overall environmental razard problem.

Research Desisn

The research findings contained in this monograph were derived from

a large-scale data collection effort that wa~ designed to provide esti

mates of the injuries and damages sustained by households in the context

of their li':in8 quarters from natural hazards events. By "households"

we mean groups of persons who live together ir. the same dwellin~ unit

and wbo sha~e in one way or another their livinR expenses. Although

the typical household of today is a married couple and their dependent

children, there are 81&0 many sin~le person households, some households

consisting of unrelated (by marriage or blood) persons, and some house

holds that are mixtures of kin and n~n-kin.

Under this definition of our target population as household~, we

exclude all p~rsons who arp. not members of households, the 2% 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 to be e.timated

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

focUB here is very much on household losses due to natural hazard evenLs.

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 recognition that such crime constituted only a fractional

share of the total crime. but whether the fraction wa3 lar~e or small

was 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 knuwn 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 random probability samples of

the population whether they had been victimized in the previous year.

These studies showed that survey reoorted crimes exceeded officially

reoorted crimes by factors ranring from 1.5 to 10. deoending on the crime

trne. Much victimization by crime was "hidden" from official view.

The case of victimization by natural hazards is similar 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 sma~l 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 effort.

has also been unknown. Adapting the method of the victimization survey
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to the cas. of victimization by natural hazards is therefore straiRht

forward: using a random probability s~ple of the entire adult population,

one can compute 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 circumatances of their losses. Such, in brief, is the

design ~f the research whose findings are reported in this volume.

The validity of this design, of course, tests heavily on the ability

of household members to retrieve from their memories information on whether

or net the household bad experienced a natural hazard event and, i~ so,

the details of associated injuries and damages. It stands to reason

that major disasters involving large ~reas and many households will be

remembered as salient life experiences. Any reader who has had such

experiences will undoubtedly concur. Ths 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 .s the bases for estimates.

Although natural hazards event~ 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 ~inorities experiencing anyone or any

ca-bination of hazard events in any decade. Hence in any random sample

of the population, households who could give us information on hazards

losses are necessarily only s~ small proportion of all households con

tacted. This distribution of hazards experiences led to a two stage

sampling design. The first stage consisted of a large probability sample

of tele~hone owning 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 hous.h~lds 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 experiences.

The first stage telephone survey contacted mor~ than 13,000 house

holds with a short interview that for most households lasted about ten

minutes. Most (more than 65%) 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 generated by a computer routine that insures that unlisted and newly

listed phone numbers are included. Sampling and interviewing on the

phone were conducted under subcontract to Audits and Surveys, Inc. usin~

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 ore1iminary 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 to 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 .ember of the hOllsehold qualified as someone who could

provide information on natural hazards experiences of the household.

~~en 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 al~ng 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. Themail 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 financial aid and other

forms of help. time of recovery, some info~mation on aftermath effects

and socio-economic characteristics of the household.

The Hazards Studied

Only a limited number of types of natural hazards could be studied.

Some were so rare (e.g •• soil expansion) or so geographically specific

(e.g •• tsunamis) that only one or two experiences could be expected even

in a sample as larRe as 13.000. Others (e.g •• heavy snowfalls) were

very frequent. but only rarely produced major losses. 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 natural 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 desl~

of and rationale for this research. In the follOWing chapter. the design

and execution of the study are described in more detail. 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 screenin~

interview can be used to ~stimate the rates at which U.S. households

are victimized by natural hazards events. With the same data, it is

also possible to explore the correlates of hazard victimization, i.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.

Aa notet above. victimized households located in the first Dhase

were sent a I·ollow- 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 ensuin~ recovery.

Chapter Five reports our analysis of hazards loss, focussing mainly on

personal injury and property damages. In Chapter Six, attention turns

to the process of recovery; here the focus is on the flow of relief and

assistance to hazards victims.
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CHAPTER THREE

THE VICTIMIZATIO~ SURVEYl

DATA COLLECTION AND SURVEY IMPLEME~~ATION

Data on victimization by household fires and natural hazards were

gathered in two stages, followin~ 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 populations (namely, on

the victims of well-publicized disasters), our hope was to ~enerate

a survey closely approxlmatin~ a probability sample of the total

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 sta~e of data collection

was a very large telephone screener interview which was used (i) to

estimate hazard victimization rates for hazards of various types, and

(ii) to locate a probability sample of victims for purposes of a more

extensive and detailed follow-up qup-stionnaire.

The screener interview was based on a Random Dl~it Dialing (ROD)

probability sample of all telephone-owning households in the United

States. Phone interviews were relatively short (average duration of

about 10 minutes). Resnondents were asked whether they had

been victims of fires, floods, hurricanes, tornadoes or earthquakes over

the previous eleven years. Persons respondinll "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 willin~ to participate in a more extensive
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follow-ur 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 surv~y 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, wa3 designed

both to provide estimates of household hazard victimization rates and

to locate a sample of disaster victims for later in-depth follow-up.

At this stage, our concern was to sample enou~h households to provide

reliable estimates of the victimization rates and to produce a large

enough number of victims for the $econd stage. An analysis of existing

data sources (see Appendix A) provided an initial "best estimate" that

90mething on the crder of 15% of all u.s. households would have experi

enced natural disasters (including household fires) durin~ a 10 year

period, although the uncertainties tn this esti~ate were rather large.

In turn, budgetary constraints dictated a follow-up mail sample of not

u:ore than about 2000-2500 cases. These considerations thus suggested
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a sample size of about 13-14,000 cases for the screenin~ interview: a

sample of this 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 ~uess" 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 ROD 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 ROD

sample is biased against them, but the numbers involved are very small.

The efficiency, reliability, and cost-effectiveness of ROD sampling for a

screenin~ process of this sort is 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 screener sample because

it was known that many of these phone numbers would be ineligible ~i.e.,

non-workin~ numbers, business telephones, and the like). The final

disposition of these 36,000 is shown in Table 3.1. As expected, slightly

less than half (43.3%) of the numbers proved ineligible or for other

reasons 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 attempes were made on each number before ~iving up.)

!t is well known in the literature on telephone interviewin~ that

unanswered numbers are inherently ambiguous. In some cases, a non

working nlmber Will. when dialed, result in a recorded message stating
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Table 3.1

Disposition of Screener Telephone Interview Attempts
(N • 36,108 Random Digit Phone ~umbers)

Phone numbers never contacted

Not a working number
Business phone
No answer
Busy signal

Phone numbers with at l~ast one contact

Adult respondent not available
Language problem
Respondent refusal
Completed interview

15.622

43.6?
11.0
39.3
6.0

20,486

7.8%
2.7

26.1
63.5

43.3%

56.7%

100% • (36,018)
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that the number is non-working or unassi~ed. These ~ppear in Table

3.1 as "not a working number." In other cases, however, an uns!Osigned

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." For t:ns

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 eli~ible households or respondents.

In the end, the phone interviewers made contac: with 20,486

(94 56.7%) of the initial 36,lOe numbers. This is somewhat higher

than the average "contact rate" reported in the survey literature. Of

the 20,486 interviewer contacts, 13,005 resulted in com~leted screening

interviews, a completion rate of 63.51.. The largest source

of non-completion were outright refusal s to be interviewed, amounting

to 26.1% of the contacted cases. Refusal rates reported in the

literature vary from about 10% 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 no adult respondent available when contact was

made, and in the remaining 3% of the cases, non-completion resulted from

lan~age difficulties.

The screener interview instrument is shown in Appendix B. It was

a fairly short interview in which respondents were first asked if they

had experienced a househ~ld fire, flood, hurricane, tornado or earth

qualte 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 ~ith a small number of questions about the

demographic characteristics of the household. A 10% random subsample

(N • 1245) was also asked an additional series of questions concerning

experiences with other types of calamitiea ~hat may have befallen them.

All told, 3.292 respondents indicated some experience with one or

more of the five hazards over the previous ten years -- a "take rate"

of just over 25%, or much higher than the originally anticiDated 15%. Each of

these 3,292 was requested to participate in a follow-up survey. About

2,500 agreed at this point and t~ey were then asked to provide names and

mailing addresses. Over the ensuing weeks, these families were mailed

follow-up questionnaires, a separaee questionnaire being sent for each

disaster experience reported.

Field work for the screener interviewing was done by Audits and

Surveys, Inc., under subcontTact to the Univer$ity of Massachusetts. Their

interviewing staff completed the 13,000 telephone interviews over a three-week

period during November and December, 1980. The phone interviewing was

done throu~h the use of a CATI (Computer Assisted Telephone Interviewing)

system. The use of such a data-gathering system not on~y facilitated

the interviewing process, but also allowed quick access to the final

screener data base.

Initial analysis of the screener data revet.ed that 3292 households

(~5.3%) reported an experience with one or more of the five disaster

types during the period 1970 to 1980. Specifically, there were 553 house

holds reporting a household fire, 328 reporting a flood, 563 reporting

a hurricane, 1440 r~porting a tornado, and 977 r~porting an earthquake.
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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

abc"Jt "tornad0.2! severe windstorm," and that for earthquakes about

"earthquakes .2!. 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 detailed analysis of the death. injury

and damage rates by type of hazard.)

As indicated. about 2500 of the 3292 hazard victims located in the

screener agreed to participate in the follow-up; 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-existent 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 a8 many of them a8 possible in the follow-up study. Accordingly.

the data collection sub-contractor was instructed to re-contact by telephone the

respondents from these households and attempt to persuade them to

participate in the study. These conversion efforts produced an addi-

tional 78 households for the mail survey. bringing the total sample size

for the mail follow-up to 2,603 households.

The Hail Survey

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

by the sub-contractor Audits and Surveys and be~an witn a questionnaire
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mailing to 2603 households. Each household received one questionnaire

for each hazard event that had been reported in the phone int!rview.

The first pa~e of each questionnaire listed the type of event (flood.

fire. etc.) and the year of the event as reported in the

screener interview. Respondents were asked first to confirm this infor-

mation and then to complete the questionnaire with regard to that one

event. To emphasize. households reporting multiple hazard events were

sent multiple questionnaires. Over all sampled households. the number

of questionnaires sent varied from 1 to 39. with most households receivin~

1only a single questionnaire.

The initial mailing was followed a few weeks later by a postcard

r.minder to non-responding households urging their cooperation. The

response rate after this first follow-up mailing was fairly low. standing

at about 30%. The early returns su~gested that many non-responding

households had had relatively m~nor hazards experiences. Clearly. the

disaster history of these households was of a lesser concern to the

purposes of the research. Rather than continuing to pes~er these "less

interesting" respondents through addi~ional follow-up mailings. a more

focussed follow-up strategy was adopted for the third mailing. The rele-

vant details of the strategy we adopted are as follows:

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

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

lrhe maximum number of questionnaires sent varied over hazard types.
The high figure, 39 questionnaires. was registered for tornadoes.
One earthquake household received 33 questionnaires. and one flood
household. 21 questionnaires. As indicated in the te~t. 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 re~.ated

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 mailing. then. all flood and fire house

holds who had not responded to the first two mailings were sent additional

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 ~-trivial experience with one of these three

hazards (that is. who reported at least some injury or property loss

in the scre~ner) 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 also contained a

second cover letter. The remaining hurricane, tornado, and earthquake

non-responders -- those reporting no damage or injury on the screener

interview -- were sam?led. and only the sampled households received the

third mailing. SalllJlUng 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 completinR 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 t~ird follow-up mailing, a number of house

hold. had stlll not responded. Each of these households was contacted

by telephone and urged to complete and return their questionnaires. In

cases ,,·here this telephone "reminder" proved inadequate and the house

hold's questionnaire(~) 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 purpose. the mail questionnaire was edited down into

two shorter versions. The first. which was used only for households

whose experiences had been "trivlal," 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 mail questionnaire itself, the changes consisting

mostly of amended instructions and response cate~ories to prOVide a more

appropriate format for a telephone interview. A total of 348 phone inter

views were done. of which 234 concerned trivial events and 114 dealt

with non-trivial events.

Field work was completed during the sWIIDer of 1981. . At that point,

a total of 1,694 households had responded to the hazard survey either

by returning questionnaires or by completing the phone interview.

The final disposition of all households 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. Attem~ts to confirm these addresses were unsuccessful

by the close of the field work.

Of the ho~seholds 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

minor as not to qualify as a "disaster," and those who responded simply

that the hazard had never happened. Despite all efforts. 32.1% of the

initial households never responded at all. The remainin~ 1,379 households

completed one or more hazard questionnaires or phone interviews. for

a co~pletion rate against the initial sample of 55.3%. If the 315 house

holds falling in the "Never Happened" category are counted as responders

rather than non-responders. the final completion 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 potential 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 25.31. among

earthquake victims. Of those agreein~ to cooperate, 4% never received

a questionnaire packet owin~ 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 completion rate.

ranging from a low of 52.6% to a high of 58.1%. The sharpest pattern



UI-l4

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 rate is 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 is 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 victimized

households located in the screener interview. Durin~ 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 avera~e 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 data are shown in Table 3.3.

The first panel of the table shows the number of households reportin~

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 multiple occurrences of a $1ngle 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 (~ • 3,~61).

The average number of occurrences varies substantially by type of

disaster. Most fire victims report one and only one fire experience;

the ratio of fires reported to households is 1.06. The figures for floods

and hurricanes &re 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 (1.80), a~ain 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 s~ple either because they were reported

by househclds that refused to cnoperate further in the study (17.7% of

all events) or because the events were not selected in tne sampl1n~ process

des~ribed earlier (15.0% of all events). The percentage of events

excluded by samplin~ was greatest amo~g hurricane (124), tornado (21%)

and eArthquake (17%) events, as would be expected from the sampling

2
strate~y. There is also a large difference by type of hazard in the

number 01 events excl~ded due to respondent refusal, with almost one

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 samnling.
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reason. Since Table 3.2 showed only a small difference in the household

non-cooperation rate amon~ tornado and earthquake victims. the large

differences shown here can only reflect the higher average number of

total events reported by tornado and earthquake households. It is clear.

in any case. that earthquake and tornado households 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 fire 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 questionnaire 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 eventa for which there is a com

pleted mail questionnaire and those with a completed phone interview.

Overall. the completion rate for fire events is highest (53.5% of all

fire questionnaires were completed) and lowest for tornado events (36.3%).

~e 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 type of hazard in the percenta~e of events for which

a response of "Never Happened" was given are similar to those found in

the household disposition counts in Table 3.2. Tornado and earthquake

events are more likely to be reported as having "~ever 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 response 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%).

Summarizin~ briefly: Households and the hazards they had experienced

were lost to our research through any of several mechanisms. A (presumably)

substantial number were lost at the stage of screening, amon~ 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 Jdditional 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 data are available

on these households, some analysis of the nature of our losses at this

stage can be undertaken; see the following sect.ion.

Among victimized households who passed through screenin~ and into

the study's second phase, subsequent losses to the sample occurred, again,

through several mechanisms. Some "victims" vf non-dama~ing tornadoes,

hurricanes, and earthquakes were sampled out as part of the follow-up

strategy discussed above. S1nc~ this sampling was done strictly by
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probability methods, the lost cases at thi~ stage differ from the remain

1n~ "no damage" cases only by chance alone and no further analysis is

warrante~. Many additional households were, in effect, "lost" because

they reported, contrary to the screening information, that their event

"No!ver Happened." Most of these losses apparently concern minor eveni:';

whose sequelae failed, on second thought, to qualify them as "disasters"

in our respondents' minds. Finally, many cases were lO$t simply because

eligible re~.J'('>!\dents, even after repeated pestering, never returned their

questionnaires. Again, since we have scr~enin~ 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 Cooperate 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 study through refusing to cooperate further

after screening.

The key distinguishing feature of the "refusers" at this stage is

that their hazards losses were relatively 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 dama~e;
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among this ~roup. refusal to cooperate further ran to 29.5%.versus a refusal

rate of 10.9% among fire victims who reported any losses (N • 475). For

flood victims. the corresponding rates were 27% (N • 89) among those

suffering no loss and 13% (N • 239) aMOng the remainder; for hurricanes,

25.3% (N • 360) vs. 11.6% (N • 303); for tornadoe~, 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 eartl.quakes, then, the "refusers"

at this stage are similar to the "Never Happened" cate~ory 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 pattic-

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 U!l as "undeliverable") and

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

ttonnaire and were never reached (or refused to cooperat~) 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

30f these, to be sure, 315 responded with the information t~at the event
"Never Happened." These are included as responders in the ensuing
analysis, althou~h they are dropped from the substantive analyses of
later- chapters.
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this chapter and require no additional c~mmentary here. Amon~ those

who actually received questionnaires (N • 2.495). the tendency to return

them was unrelated to hazard experiences. To illustrate. among those

responding, 17% were classified as fire victims, 10% as flood victims,

20% as hurricane victims. 45% ~s tornado victims, and 29% as earthquake

victims. (These sum to more than 100% since any household could have

been victimized by more than one ha~ard type.) Among those never respond

ing (N • 801), the corresponding percentages are 19%. 11%, 22%. 44%.

and 26%. The largest difference between responders and ~on-responders

1s 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

wa. also unrelated to survey non-response; again, the largest difference

between responders and ntn-responders in whether the event actually caused

any damage was on the order of three oercentage points. (Amon~ the non

r~sponding earthquake victims, 15% reported some damage from the event;

amon~ respondin~ 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 into the characteristics of. aad

possible biases int~oduced by. non-response to the mail questionnaire,

a variabl~ was created that assumed the value "0" for the 801 true non

responders, and the value "I" for the 1694 responders. (Note, then.

that the Undel1verables are excluded from this analysis, whereas the

"Never Happeneds" are included and treated as resnonders.) Ihis variable-
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was in t~rn entered as the dependent variable in a series of re~ression

equations. The regreF;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 sub,tantive implications (see Table 3.4).

For example. earthquake victims were slightly more likely to res?ond than

were victims of other hazards; residents of large cities were slightly

less likely to respond than residents of rural places; blacks were slightly

less likely to respond as were renters. All these effects. while "51gni

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 s~t of analyses. how~ver. is t~at the best fitting model we

examined ar.counted 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. After screening. there remaiaed

2.603 eligible households. representing 3,961 eligible hazard events.

(See Table 3.3 for details and definitions of eligibility). Table 3.5

presents the completion rates within the 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 little detail.

However, the table does allow us to check whether respondents were more

or less likely to respond to questionnaires directed at hazard events of
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aRegression of Household Completion Status
on Hazard and Household Characteristics

b SE
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Fire Experience

Flood Experience

Hurricane Experience

Tornado Experience

Earthquake Experience

rotal Questionnaires Sent

Pacificb

Mountain

West North Central

East North Central

West South Central

East South Central

South Atlantic

Middle Atlantic

LaTg~ City 250,000+ c

Medium City 25,000 - 250,000

Small Town under 25,000

Suburban Area

dWhite Respondent

Other Race (non-Black)

-.001

-.006

-.010

.005

.057 *
-.015 *
-.105 *
-.054

-.048

-.026

-.083

-.029

-.035

-.059

-.070 •

'·.016

-.014

-.028

.147 •

.138 *

(.003)

(.035)

(.029)

(.026)

(.029)

(.006 )

(.051)

(.072)

(.050)

(.042)

(.048 )

(.049 )

(.044 )

(.046 )

(.035 )

(.030 )

(.028)

(.028)

(.037)

(.070)
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Table 3.4 (continued)

Income (in thousands)

Constant

N • (2449)

b

.001

.078 *

.549 *

Sf:

( .001)

(.065)

(.065 )

aCompletion Status 1· Completed que~tionnaires or Never Happened
response O· No response or refused.

b for region. Omitted category is New England.Dummy variables

c for city size. Omitted is Rural.DUDIlY variables category

dDummy variable for race of respondent. Omitted category is Black.

e
Du1lDy variable for Tenure. Omitted category is Renter.

*Significant at .05.
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different types.

The first section of the table shows a breakdown of the response

rate. within categories of dama~e. Overall. there is little relationship.

In fact. events with large amounts of reported damage ($1000 or more)

were sli~htly less likely to result in a response than were t~ose causing

no damage (52.7% VB. 60.21.). However. this p8tt~rn varies across the

five hazard types. Response to fire events increases with damage. the

anticipated pattern. A mixed pattern is found for floods: 47.1% of

the no dama~e 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 (70.8%). For the remaining three hazards.

the tendency is for response to fall as damage increases. In part. this

apparently cou.,ter-intuitive pattern reflects that "Never Happened"

1. treated as a response (~S. non-response) in this table.

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

The response rates for fires. floods. and hurricanes show very little

difference by year. The pattern for tornadoes and. more strongly, for

earthquakes shows higher response rates for more recent events, as might

be expel.:ted 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 screening interview and 1.379 hous~holds who eventually supplied

follow-up data on hazard victimization. this latter excluding the respon

dents lr'l the "Never Happened" category. These are. in essence, the samples

available for (i) ~stimating the rates of viccimization by natural hazard
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Table 3.5

Percentage of Eligible Eventsa for which a Response
b was

Obtained in the Mail Survey by Event Characteristics

Total Fire Flood Hurricane Tornado Earths.ctke

Total Response Rate 54.21- 61.1% 50.5% 54.8% 52.21- 55.3%
(3961) (475) (380) (622) (1581) (903)

Damage CategoryC

No damage 60.2% 51. 2% 47.11. 60.7% 59.9% 62.2%
(1323) (41) (10) (196) (394) (622)

$1 - $100 56.2% 57.9% 70.8% 71.9% 55.0~ 39.5%
(317) (38) (24) (32) (180) (43)

$101 - $500 49.5% 56.8% 50.0% 52.0% 47.3% 48.1%
(602) (74) (54) (98) (349) (27)

$500 - $1000 56.0% 66.0% 38.0% 59.3% 56.0% 69.2%
(300) (53) (50) (59) (125) (13)

$1000 or more 52.7% 63.6% 55.8% 43.9% 50.4% 30.2%
(729) (217) (113) (114) (232) (53)

Unknown 47.0% 61.5% 47.8% 51. 2% 46.2% 39.3%
(690) (52) (69) (123) (301) (145)

Year of Occurrence c

1970 to 1975 50.6% 61.7% 50.0% 51.1% 48.9% 45.8%
(1250) (180) (164) (176) (468) (262)

1976 to 1980 55.7% 61.0% 50.5% 55.6% 53.4% 59.0%
(2449) (277) (200) (383) (1016) (573)

Unknown 58.0% 55.6% 56.3% 60.3% 55.7% 60.3%
(262) (18) (16) (63) (97) (68)

aPerc.ntaltes based on "eligible events" excluding non-cooperation and
undelivered questionnaires. See Table 3.3.

bResponse includes completed questionnaires and "Never Happened."

Coata obtained from screener interview.
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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

victilllS (the final l'.l&il survey sample, net of the "~ever 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 lar~e

"bias" in favor of felllSle 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

was made. The differential tendency of women to be in t~e home, relative

to men, at any ~iven time thus accounts for the indicated 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

percenta~e 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., certain classes of respondents

may have been more hesitant to return their questionnaires than other

classes), or (il) because some groups in the society are more vulnera~le

to victimization by hazar ~s than others. In ~eneral, however, the distri

butions reported for the two samples are quite similar, which suggests

that neither of the above noted processes was at work.



Table 3.6

Socio-Demo~raphicCharacteristics of the Screener
and Follow-Up Sampl~s

Screener Sample

ITI-29

~lall Sam? Ie

Male

Female

N •

White

Black

Other

N •

Tenure

Ilent

N •

Communi ty Size

38.5%

61. 5

(13005)

89.4%

7.6

3.0

(12608)

74.7%

25.3

(12589)

39.1%

60.9

(1379)

91. 5%

5.4

3.1

(1371)

77.5%

21. 8

(1379)

llural

Small Town
under 25.000

Suburb of City
25,000+

Medium City
25,000-250,000

Lar~e City
250,000+

Other

N •

21.3% 23.3%

26.7 25.3

22.8 23.6

16.4 17.0

12.6 10.5

0.2 0.3

(12517) (1369)
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Screener Sample Mail Sample

Age of Head of Household

Under 25 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)

Ase

Mean 46.3 42.8

Family Income

!iean $18.503 $20.876

~ . (11008) (1275'

Number of Persons in Household

Mean 3.0 3.3

~ . (12520) (1347)
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CHAPTER FOUR

THE INCIDENCE OF H.\ZARD EXPERIE~CES

Introduction

How many households are victimized by natural ha~ard events? ~~at

kinds of households are especially likely to ha.-e such experiences? These

ar~ the two main topics of this chapter. To provide a calibratin~ frame

work for natural hazards phenomena -- floods, hurricanes, tornadoes and

earthquakes -- we compare the incidence of such c.~nts with household

fires and with other unpleasant occurrences.

Whether or not a household has experienced anyone of the happenings

ab~ut which we are concerned is subject to some degree of ambiguity_

A household fire i£ 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 cigarette burn on

a rug? Floods Are also subject to some ambiguity: 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 ambi~uous

,are hurricanes. tornadoes and earthquakes. The direct path of a tornado

is usually quite narrow but dwellings near the path are also often affected

by accompanying high winds and torrential rains. Hurricanes cover even

wider areas and set off secondary effects such as tornadoes and floods.

Earthquakes are similar to hurricanes in not having vp.ry definite boun

daries of impact. (Indeed, while WTiting 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 $li~ht 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 our questionnaire by deciding to include at the first

level of measurement any event that was regarded by a household as an

"experience" with any of the hazards under study. lhese hazard experiences

would then be filtered through a series of questions that would separate

out the trivial (and remote) experiences from those with serious conse-

quences and direct immediate impact. The que&tion used in our telephone

interviews was worded as follows:

"Since 1970. has your family or household experienc.ed 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 windstorm"
"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 ~roup of persons who 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 safe~uard against errors were follow-up questions chat asked

about specific dates of occurrences and about the length of tice the
•
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household in question had been in existence.

Of course. this strateg, 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 questions asking whether

deaths, injuries 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 a~peared to the respondent to

have been a household fire, flood, hurricane. tornado or earthquake

(irrespective of loss). Later. we distinguish between "eXl'erience" and

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

incurred.
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The Sase Period and rts Representativeness

The incidence rates to be presented in this chapter are tied to

the particular base period used, the eleven years contained in 1970 through

1980. The rates computed are hi~torically specific and may not be repre

sentative of incidence rates computed over different periods or over

longer ranges of time. This Dotential 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 longer return cycles and hence our findings about

that hazard is likely to be particular to an historical period in which

only one major earthquake 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 is simply no way that we could claim with complete confidence

that the period under study is clearly representative of all historical

periods and all future periods. The best we can say is that 1970 to

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 earthquake

catastrophe occurred. With respect to hurricanes, the app~arance of

Agnes in the time window affects findings to some extent.
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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 pro~ram began to get underway 1n earnestness in the last f~w

years of this period. Whatever traces we see of the actions of federal

agencies is therefore reflected in the patterns of aid clalm~d by the

households studied that arises out of several major policy shifts that

occurred during this period.

In short. our findin~s are historically specific. as the findings

for any eleven year period in the past and future would be.

Hazards Experiences

the percentages 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-

tions, hazards experiences are relatively rare. During the 11 year period,

4.3% experienced a household fire. 2.5~ a flood. 5.11. a hurricane (or

severe tropical storm), 11.1% a tornado (or severe windstcrm). and 7.S~

an earthquake (or tremor). All told, a little more than one in every

four households (25.3%) experienced at least one of the five hazards

Iin that period.

lHouseholds experiencin~ more than one hazard or several instances of
the same hazard are counted only once in this calculation.
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In the sec~nd 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

2exposed to risk during the entire period. Annual "experience" rates

per 1.000 households range from a low of 4.4 (floods) to a high of 18.2

for tornadoes and severe windstorms. All told. about one out 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 11 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 (includin~ Windstorms).

2
Rates were calculated as follows:

N
Rate • ( : Hi / Yi ) x 1.000

i

where Hi • Number of hazard events reported by
individual 1.

Y • Number of years during the period 19701
1980 the houfehold of individual i was
1n existence.

N • Total sample (13.005)
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~~~~~ion 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 is over-inclusive. as Table 4.2 shows.

In that table, the proportions of experiences involvin~ deaths. injuries

or any damages are shown. 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 dama~e. Indeed. nearly two-fifths of

3
the experiences reported (39.2%) were trivial events. in the above sense.

3To avoid m1sunderstandi~g, • "trivial" hazard experience is here taken
to mean an experience reported by a household that did not result in
death or injury to an1 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
r.sided on the outskirts of a major tornado path. The tornado itself
may well have destroyed hundreds of homes and injured scores of people.
If our hypothetical family escaped unscathed. incurrin~ no 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 directly fn 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 ~cross hazards types

in the proportions of "trivial" events reported. Fire exp~riences captured

by our metho~s ~re lease likely to be trivial events: about B6~ of the

reported incidents were accompanied by some dama~es. The same is true

in lesser degree for floods; 73% of the flood events in the sample inflicted

at least some d~age. In contrast, geogra~hically diffuse natural hazards

experiences with earthquakes and hurricanes were most likely to be trivial

events (8~.4% and 54.0%, respectively, being accompanied by ~ injuries

or damages). T~rnadoes and windstorms occupied a middle ~round with 44.0%

classif~able 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 "hazard

victimization experience" is one that is accompanied by death and/or

injury and/or non-zero damage to pro~erty. Of course, since injuries

and deaths are relatively rare (as Table 4.2 indicates) ~ost of the hazard

victimization experiences are ones which caused some damage to property

anrl/or possessions.

Table 4.3 shows that when we consider only hazard victimization

experiences (or in other words non-trivial hazard events), the incidence

proportions and rates decline, on the avera~e, to about half the size of

the corresponding numbers in Table 4.1.

About 14% of the households surveyed experienced some hazard victim

ization event in the 11 year period, equivalent to a rate of slightly

less than 25 households out of a thousand in any year. Projected to

the total household po~ulation of the contljJuous 48 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 dama~es 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 ones 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

4lower incidence of damage and injuries for cornadoes alone, 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 household~. Hurricanes

and floods have about the same victimization incidence levels, 3.5 and

3.4 per 1.000 respectively. Least frequent. of all were reports of earth-

quake victimization events. with annual rates of 1.8 per 1.000.

By and large. households e~per1enced only one type of hazard

victimization event throughout the period 1970-1980. Iable 4.4 indicates

that about 13.6% of all the sampled households experienced one or more

hazard victimizations. of which 12.3% experienced only one hazard

4See section later in this chapt&r for comparisons with other estimates.
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Table 4.4

~ultiple Victimization Exoerienceq with ~atural ijazards:
1970 to 1980

A. ~!umber of ~RzArd Victimization Experiences of Anv Type

~lumber of Event Years Percent

0 86.4%

1 12.3%

2 1.2%

3 or 4a 0.1%

~ . (13.005)

B. Pairwise Overlapping (If Hazard Victimization Experiences

Floods Hurricanes Tornadoes Earthquakes

Fires % 0.17b 0.15 0.35 0.06
N (22) (20) (45) (8)

Floods % 0.18 0.22 0.03
N (23) (29) (4)

Hurricanes % 0.30 0.02
N (39) (3)

Tornadoes % 0.07
N (9)

aOnly one household reported four victimization incidents.

bpercent of total sample (N • 13.005) experiencing both fir~ anrl flood
victimizAtion experiences. ~umber in brackets is number of households
With that joint experience.
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victimization between 1970 and 1980. 5 Only a very small proportion

experienced 2 or more (1.3") and ~nly one household experienced four

non-trivial hazard types. the highest number occurrin~.

The bottom panel (B) of Table 4.4 presents counts of the joint occur-

renee of pairs of hazard victimization. ~ot v~ry much c~n be noted

in this display: Joint experiences of different non-trivial natural

hazards events over the oeriod 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 insi~nificant 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 existin~ informa··

tion on household victimization by hazards. Indeed, it was those estimates

upon which we based the size of the Screening Interview sample and calcu-

lated the costs of contacting impacted households by mail. The resultin2

design estimat~s are shown in Table 4.5. (Appendix A provides a detailed

account of how these estimates were constructed.)

5Note 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 latter and hence re~orts a slightly
higher proportion reporting a victimization hazard event (14.3%). ~ote

also that this tabulation counts all separate occurrences of a natural
hazard type that took ?lace within a calendar year as a single event.
Since vel)· few households experienced multiple occurrences of a given
disaster type within a year, this mode of presentation d~s not seriously
distort reality.
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Table 4.5

Ex Ante and Ex Post Hazard Victimization Estimates
for U.S. Households c

Ex Ante Ex Pose Decade
Estimates Estimates

d liazard Hazard Vic-
High Low Design Ex?eriences t1mbation

Hazard '!"fpes Estiml'te Estimate Estimate Reported _On!L-----
Firesa

57- l.O~ 41. 4.3% 3.8%
b 4% 1.1% 3% 2.5% 1.9%Floods

Hurr1canesb 5% 1. 5% 3% 5.1% 2.5%

Tornadoesb 2% 0.3% 1% 11.1% 6.5%

Earthquakesb 0.7% 0.01% 0.5% 7.5% LU

Combined 14.5% 25.3% 14.3%

aBased on data ~athered in a household survey in selected Califocnia
communities, plus data gathered in a survey of state and local political
elites (see Rossi and Wri~ht, 1982, for detailed discussion of these
datA). In addition. survey data gathered by the National Fire Prevention
end Control Administration (National H~usehold Fire Survey. 1977) and
compilations of the chapter reports of the American National Red C~oss

were consulted.

baased or data from the chapter reports of the American National Red
Cross plus the two surveys cited ir. footnote a above.

r 3ee AppendiX A in which these estimates are derived in detail.

d"DeSilm estimate" is coml'romise between high and low estimates used in
the design of the victimization study sampling strategy.



IV-16

Since there were several sources of existinp data that were consulted,

estimates of ':ictimization per decade varied slightly dependin~ on which

source was used. American National Red Cross Chapter Re~orts (filed

by chapters af:er rendering aid in disaster events) tended to be

concerned with disasters of relatively wide scope, and hence

under-counted im~acted households when only a few were involved.

Surveys conducted by the senior authors in California and among political

elites in a sampl__ of states and local communities asked respondents

abo~t lifetime experiences and hence produced over-estimates, especially

since the questions elicitinR victimization reports used the phrase

"experienced." as in the Screening Interview. Hence "hi~h" and

"low" estimates were calculated. The "design" estimate shown in the

third column of Table 4.5 contains the "compromise guesses" :Jpon which

the size of the Screen1n& Sample was based.

Note that the design estimates are close to the hazard victimization

findings. as reported in the last column of iable 4.5, but depart con

siderably from the "hazards experiences" reported (Le .• the total

of non-trivial and trivial hazard reports). especially for tornadoes

and earthquakes (the two hazards for which wany trivial event reoorts

were reported). Since the sources upon which the design estimates were

based counted mainly what were thought to be 1'01lsehold victimizations,

we find the correspondence to be comfortin~.

The desi~ estimates and the actual findings concernin~ hazard vic

timizations do depart in significant ways, however. The desi~n E3timates

lead one to expect more flood victimizations than the samo1e reported

(3% as compared to 1.9%) and considerably fewer tornado or windstorm victim-
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izations than the sampled households reported. We have no easy exp1ana-

tion for the differences between the two flood estimates, except to ques-

tion whether the "compromise" should have been centered as close to the

"hi~h" 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 events that were limited to tornadoes alone.

Year by Year Razard Victimization Rates, 1970 Through 1980

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 also that there appears to be a trend through

t~.e eleven year period for the combined overall annual rate to increase.

We suspect that this is due to the "telescoping" effect noted in several

6similar investigations. Events which occurred sometime ago tended to

be recalled as happening more recently. Thus the reports of natural

hazards events 1n the later years of the period may actually refer to

ones that took place much earlier.

Year to year fluctuations in the rates are Q~so of interest. 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 4.5. Combine~ vic
timization and trivial annual rates show an even stronger cendency
to an apparent increase towards the end of the eleven year pe~iod. Since
victimizations are more likely to be remembered in sharper detail, we
would expect trivial ones to be more likely to be telescoped.
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Table 4.6

Annual Hazard Victimization Rates: 1970 Through 1980
Incidents per 1,000 Househo1dsa

Combined
Serious

Year Fires Floods Hurricanes Tornadoes Earthquakes Hazards

1970 2.39 1.02 1.14 3.41 1.02 8.97

1971 1.71 0.88 0.77 2.~7 3.74 10.12

1972 3.05 5.69 1. 90 4.21 1. 47 1".32

1973 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 0.09 13.41

1977 3.92 2.44 2.18 7.23 0.44 16.20

1978 4.90 3.49 3.49 3.22 1'). 25 18.84

1CJ79 4.79 2.07 6.30 9.18 0.B8 23.22

1980 4.38 2.46 4.15 14.77 t.85 27.60

aConsiders only victimization incidents (invo1vin~ deaths, injuries, or
dama~es). Rates computed by consijerin~ 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 hl~h earthquake rate for 1971 coinc1cl.~s with the

San Fernando quake of that year and the high rate for 1980 coincides

with the Ohio Valley shocks of that year.

rhese findings suggest that the recall methods used in the Screenin~

Interview do not lead to perfectly precise and accurate locatin~ of even

non-trivial hazard events in time. 7

~iple Natural Hazard Victimization Events

The data shown in Table 4.3 provide one way of answering the question

of how important 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 ~it more than two-thirds more frequent.

It i. important to note that our measures of incidence center around

whp.ther or not a household has had any victimization encounter with a hazard

of a given type. Thus ~ household that has had only one fire victimization

within the period 1970 to 1980 is considered as havin~ 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 incidenee of hazards among newly formed households. Since such
newly formed households have been in existence for a short time. the
telescoped events reported by them lead to artif.icially 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
incidenee.
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encounter. Households that have had more than one victimization

are treated identically as those with a single encounter.

Because of • 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 trivial

from the non-trivial within any Riven 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 --

tornadoes and earthquakes -- that most of the multiple within-year reports

are obtained. The main message of Table 4.6 is that households reporting

a hazard experience as occurring during the p~riod 1970 to 1980 over-

whelmingly report only one such occurrence. However, the range is con-

siderable. One respondent reported 110 tornado-windstorm events over

8the decade and another reported 33 earthquake-tremor experiences. It

is a safe guess that most of these multiple reportin~s are of trivial

events.

8These maxima are artificially precise. In the interview protocol,
allowance was made for up to ten events to be reported in any single
year. There were eleven years asked about. Thus, by construction,
the maximum number of events of any type that could be reported for
the base period was 10 x 11 • 110. In 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," multiolied
by the eleven years.
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Table 4.7

~umbers of Event Years. Sepl\rate Events and
Event Incidence Rates

(Trivial and Victimization Incidents Combined)

A. Household Fires

Years with Number of Incidence of Separate Fires
Fires % Fires % per Decade per 1.000 Households

0 95.75% 0 95.757, 7.328
1 4.14 1 4.06
2 .10 2 .16 Number of Separate Fires
3 .01 3-6 .03 neported in Sample

Average .044 Average .045 586

B. Floods

Years with Number of Separate Flood Events per
Floods % Floods % Decade per 1,000 Households

0 97.48% 0 97.481- 6.114
1 2.28 1 2.04
2 .18 2 .32 Number of Separate Flood

3-11 .05 3-21 .16 Events Reported in Sample

Avera~e .030 Average .037 483

C. Hurricanes

Years with Number of Separate Hurricane Events per
Hurricanes % Hurricanes % Decade per 1,000 Households

0 94.90% 0 94.90% 11. 487
1 4.62 1 4.22
2 .37 2 .49 Number of Separate Hurricane

3-11 .11 3-4 .25 Events Reported
5-20 .14 946

Average .060 ~.veralte .073
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D. Tornadoes

Years with Number of Separate Tornadoes per DE'cade
~ornadoes % Tornadoes % per 1,000 Households

0 88.93% 0 88.931- 30.917
1 10.28 1 8.73

2-3 .55 2-5 1.90 Number of Separate Tornado
4-11 .25 5-11 .40 Events Reported

12+ .12 2,501

Averatte .136 }.vera~e .200

E. Earthquakes

Years with ~"J1ber of Separate Earthquake Reports
Earthquakes % Earthquakes % per Decade per 1,000 Rouseholds

0 92.49% a 92.49% 21. 917
1 7.03 1 5.87
2 .32 2 .78 Number of Separate Earthquake

3-11 • 16 3-5 .62 Reports
6-33 .25 1.601

Average .087 Average .123

F. C01Ilbined ltazards

Years with :'Yumber of Senarate Hazard Repnrts per
Hazard Hazard Decade per l,~OO Households
Re~orts % Reports % 77.763

0 74.691- 0 74.691-
1 19.53 1 17.02 Number of Separate Hazard
2 4.24 2 4.74 Reports
3 .85 3 1.55 6,217

4-13 .70 4-13 1. 70
14+ .21

Average .356 Avera~e .478
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In any event, because of the impossibility of sorting out the trivial

expe~iences from victimization~ 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 aprreclation of the comparative importance

of hazard victimizations, it is useful to compare how frecu~ntly

other unpleasant experiences oc~ur. In order to provide such comparisons,

we asked a sub.ample (1 househ()ld in 10) whether or not each of seventeen

unpleasant events had happened to someone in the household durin~ the

period 1970 to 1980. 9 A tabulation of those ~~pleasant experiences is

shown in Table 4.8.

9The exact wording of the question was as follows: "Now I will read you
a list of acts of nature or other serious events that sometimes happer.s
tc people. For each event, please tell me whether or not your family or
household has had any experiences of that sort since IS'7n." 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 .sked for events in which damages or injuries were not obvious conse
quences (e.g., we considered that unemployment carried obvious consequences).
The seventeen "noxious" events were chosen somewhat arbitrarily: The
natural hazards were chosen because the ones in question are frequently
referr~d to as important natural hazards dan~ers in the United States;
the others were chos~n by the research staff as relati,ely serious
events that were alleged to be fairly frequent household experiences.
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Table 4.8

aSelected Other Noxious Events Experienced
During Period of 1970 to 1980

(~ • 1,245)

Percent
Experienced

Percent of Experiences
with Dama~e and/or

Injun

~ of Events

A. Other Natural Hazar1
Events

Li~htning

Landslides

Hailstorms

Sr.owatorms

Ground Subsidence

B. "Bad Luck" Events

Auto Accident

Victim of Crime

Victim of Shooting

Unemploytllent
(6 or more months)

Birth of Defective Child

Unexpected Death of
Family Member

C. Personal Breakdowns

Arrests and Imprisonments

Dru~ or Alcohol Ad~iction

Mental Depression

Child in Trouble

Marital Breakup

Personal Bankruptcy

6%

0.5%

11. 3%

37.4%

2.7%

8.2%

14.5%

0.6::

13.0%

2.3%

8.81.:

1. 5%

1.0%

3.8%

4.0%

8.7%

1. 4%

(39)

(2)

(66)

(39)

(3)

(85)

(65)

(5)

b

(2)

(3)

52%

331,;

47%

8%

9%

83%

36~

71%

10%

231,

(75)

(6)

(141)

(466)

(34)

(102)

(180)

(7)

b

(19)

(13)

aAsked only of 1 in 10 subsample of those given the screenin~ interview.

bQuesti('lnS on dama~es o~ injuries not asked of noxious events marked by t: "
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Because the unpleasant experiences (noxious events) are tabulated

in table 4.8 as incidents of all sorts, trivial and serious combined,

the appropriate comparisons are with the five hazard percentages shown

in Table 4.l.

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 little control), and "personal breakdowns" (events towards

the occurrence of which the households and/or individual may have made

some contribution). Hailstorms and severe snowstorms were the two natural

hazard events that were very freqYent, the latter being more frequent

than any of the natural hazard events studied in detail in this survey.

Li~htnin~ 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 s~riousness of the natural

hazard events shown in Table 4.8 1s somewhat uncertain. On the one hand,

about half of che lightnin~ strikes produced injuries and/or dama~es,

but only S% 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

~he five main hazards experiences. Unemployment lastin~ six or more months

strikes about as frequently as hurricane experie~ces and victimization

by crime. Une~ected deaths and serious auto acr.idents appear to be

about as frequent as earthquake/tremor experiences. Few households were

victims of shooting and few suffered the misfortune of the birth of a

defective child.
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Most of the personal breakdown events were more rare than any of

the five hazards, the main exception being marital disruptions, experien~ed

by a l1ttle less than nine percent of the households.

Another way of presentin~ these materials is shown in Table 4.9,

10which contains annual incidence rates per 1,000 households. The annual-

ized rate for the other natural hazards combined is about twice that

for the main five hazards combined, a comparison which m~ans 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 ~roup

are less frequently encountered 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 marital disruptions.

lONote that annual incidence rates for the five natural hazards differs
from that presented in Table 4.1 (48.3 versus 51.5) because it was
computed only for the 1 in 10 subsample who were asked the noxious
events questions.



Table 4.9

Incidence Rates for Noxious [vents Compared
to Natural Kazard Experiences

(N • 1.245)

Annual Ratesa

per 1.000 Households

IV-27

A. All Five Trivial and Non-Trivial
~atural ~zards (fires. floods.
etc.)

B. Other Natural Hazard Events
(lightning, snowstorms. etc.)

C. Bad Luck Events

D. Personal Breakdown Events

E. All Noxious Events (B to D)

48.3

99.6

90.6

42.4

232.6

aComputed by adding up the events that occurred in each category
and diViding by the number of years households were exposed to
risk.
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Table 4.10

Noxious Events an~ ~~tural ~azard Exoeriences Comoared
(Percent Reporting At Least One Event) .

A. ~oxious Events That Happened More Often Than the Five Natural Hazards

Severe Snowstorms

Severe Hailstorms

Victimization by Crime

Unemployment for Six Months or More

(37.4%)

(11. 3%)

(14.5%)

(13.0%)

B. ~oxious tvents That Happened Less Often Than the Five Natural Hazards

Landslides or Cave-ins

Drug or Alcohol Addiction

Arrest or Imprisonment

Being Victim of Shooting

Birth of a Defective Child

Personal Bankruptcy

Ground Subsidence

(0.5:n

(1.0%)

(1.5%)

(0.5%)

(2.3%)

(1. 4%)

(2.7%)

C. Noxious Events That Are as Frequent as H'le ~latural Hazards

Lightning Strikes

Auto Accidents

~Antal Depression

unexpected Family Death

~rital Disruption

(6.0%)

(8.2%)

(3.8%)

(8.8%)

(8.7%)
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Th~ Spatial and Social Distribution of ~atural Disaster Events

~atural hazard events have definite ecological distributions. The

paths of 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

New York and Maryland. Tornadoes are known to 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 :ontrast, house fires occur allover

the country in a much more even-handed distribution.

The social distribution of natural hazard impacts, however, is 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 throu~h 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 hRrdly

be expected to sin~le out particular types of households for especially

hard treatmen~.

Table 4.11 contains victimization 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 curing 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. 11

The fi •. ~ panel of Table 4.11 indicates how victimizati~ns of house-

holds vary with the a~e of the head. By and lar~e. households headed

by younger persons are more likely to be victimized.

Thus 41.7 per 1.000 of the households headed bv someJne

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

and15.9 for households in the two oldest age groups. Similar patterns

are shown for floods and hurricanes. For these three hazards, households

whose heads are between 30 and 44 have the hi~hest rates and the oldest

households (with heads over 65) have the lowest rates. In contrast.

llwhile annualized rates mi~ht have appeared to be appropriate, the
telescoping effect of recall would have over-esti~ated rates for
younger households and produced inflated rates for such households
and for any age related household characteristics.
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tornadoes and earthquakes have a more regular pattern with t~e youngest

households having the highest rates and the oldest the smalle~t. The

most consistent finding in Table ~.~l across all natural hazards types

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 65) have

rates that ~re about half those of the youn~er group.

In part, these age differences reflect the correlates of age that

affect exposure to natural hazards events. Older households

are m~re likely to be homeowners and thus live in better structures.

Panel B considers tenure di~ferentials in hazard victimization.

Overall, there is not much difference between households who

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 tornadoes. These

patterns, we suspect, reflect the structural and locational differences

among rental and o_~er-occupied units in the typical housin~ stocks of

American communities.

?anel C tabulates rates by place of residence. No clear dominant

oat tern appears consistently across the five hazards types. 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 emer~es and

even these patterns are not very pronounced.
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Panel D considers the i~fluence of household size on hazards victim

ization. Clearly, lar~er households are more likely to have non-trivial

fires, the incidence per 1.000 households r~s~ng from 26.6 for one

person households to 62.8 for those comDosed of 6 or more. Althou~h

lar~er households ~enerally appear to be exposed to more risk, the patter~s

with respect to ~ther hazards are not as clear-cut as in the case of

household fires. Of course, household size is related in

a complicated way to age -- with both younger persons and the very old

lIlOre likely to lbe in small households -- and hence some of these patterns

may simply be refLecting that fact alone.

Racial diffet'<!nces 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 ~lso unclear.

Indeed, since males and females in a ma.1oriey 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 sin~le 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 beini considerably

more likely to report serious tornado events than females.
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Panel G tabulates non-trivial experience rates by each of the ~ine

major Census reFions ot the U.S. Rep,ional differences appear with respect

to al: of the natural hazards considered. Victimizatinns by fire aopear to

be ~)re frequent in the Mountain and West South Centr~l states and least

frequent in ~ew England and the ~iddle Atlantic states. Non-trivial

floods show a rather flat regional profile: t~e Pacific and South Atlantic

states have the fewest flood victimizations while the hi~hest rates are

to be found in th£ 1'iddle Atlantic12 and the West ~orth Central states.

As to be expected, hurricane victimizations cluster he3vily in the

Culf and South Atlantic states with only a few victims to be found

in the Pacific or Mountain states. 13

The regional clustering ~f tornado victimization is also quite oro-

nounced with hi~h rates in t~e East and West ~orth Central and th~ West

South Central. the states through which Tornado Alley passes.

Finally earthquak~~ ~hcw a pattern of very high incidence in the

Pacific states, as expected. with low rates almost everywhere else. Indeed,

earthquakes show the strongest regional patterning. the victimization

rate3 per 1,000 households being 84.7 for the Pacific states and 1.0 for

12Undoubtedly reflecting the widespread effects of th~ floodinv. accom-
panying Hurricane Agnes in 1972.

13possibly reflecting the exp.riences of households that had migrated
from South Atlantic and Culf states during the period 1970 to 1980.
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14New England.

Panel H considers total household income (as reported). ~o particular

pattern shows up with respect to this measure of household ~ocio-economic

status. The least affluent households tend to report fewer serious hazards

events, possibly reflecting the lower incomes of the ap.ed. The most

affluent households report more tornado and earthquake victimizations, hut

no other particular patterns app~ar.

The findin~s of T~ble 4.11 consider only one household characteristic

at a time. To the extent that such characteristics are interrelated,

any of the findings might be reflectin~ some of the others. In short,

the effects of age shown in that table mi~ht simply reflect the ~act

that the a~e distributions of regional populations may vary. In order

to estimate the separate or "net" effects of each of the household char-

acterlstics. we have calculated re~ressions. as shown in table 4.12.

The dependent variables in the regression equations of Table 4.12

are the number of hazard victimizations from 1970 to 19~O nf

the types in question oer 1.000 households. Each row of the table presents

re~ression coefficients (unstandardized). with t~e standard errnrs

14
~ote that these rates count each household at its present location.
not necessarily at the residence in which the household was residin~

at the time the hazard experience took place. Hence. it may well be
the case that all the ~ew England households claiming an earthquake
experience actually were living in the San Fernando Valley in 1971
and hence are report1r.~ 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 period. (Annual interstate
miy,ration rates range between 3 and 41.. cumulAting to about 25~ over a
decade.)
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of the coefficients in parentheses below. The interpretation of the

coefficients is fairly straightforward: the coefficient -.~652 for a~e

in the column labelled fires means that for each year of age, holding

everything else in 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 2S years of aie reoort 29.9 mere

household fires than 1.000 households whose heads are 70 years 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 existence durin~ 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 durin~ the entire 11 year period.

2At the bottom of each of the columns in Table 4.12 are the R 's

for the equations. This coefficie'lt is a measure of the extent to which

variations in the exposure to risk are "accounted for" by the variables

in the equations. Because the overwhelmink 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 independent variables cannot make much of a differe~ce

in determin1np, exposure to risk. Hence. none of the equations are expected

to "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-

izations can be accounted for. and the other equations also explain very
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modest amounts. Indeed, we can do best in accountin~ for earthquake vic-

2timizations (R •. 041) but by any standards usually applied to sociRl

research, this is also a very modest areount.

The regression equation pertaininp to fire victimizations is

shown in the left hand column of Table 4.12. ~ajor influences on non-

trivial fire experiences are age, years in existence, and number of

gersons in the household. Fire victimizations decline with increasing age,

increase with years in existence and increase with the number of persons

in the household. Nona of the other factors in the equations is signif-

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 victims of fire, once we take into account the fact that renters

tend to be younger than owners and to be recently formed households.

Despite the low ~2 for the fire equation, the differ~nces 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 ~O years old has a predicted victimization rate (per 1,000 households)

of 54.4 as compared to 9.1 for a household with a seventy year ~ld head

that was formed in 1980.

The equation for flood victimizations is somewhat weaker

than for fires, with only 0.4% of the variance being explained. Only

the ap.e of the household head makes any difference, along with livin~

in a Middle Atlantic state. All the other elements in the equation yield

insignificant coefficients. Thus households headed by a 3D year old person

and living in the ~iddle 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 year olds living in the ~lountain states.

Exposure to hurricane victimization is somewhat better

nredicted: R2 •. 014. 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 ~iddle Atlantic states bein~ important, along

with living in .,edium sized cities or suburbs. AmonlZ 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 househol~ living in a

medium Sized city in the South Atlantic rep.ion has an eXDected victimization

rate of 38.7 (per 1,000 households) as compared to essentially Tero for

a com~arably sized household that lives in the Mountain states .

.2Tornadoes are even better predicted than hurricanes, with R for

the equation reaching .022. Regional differences are ~trong, with the

Central state regions hav1n~ significantly hi~h positive coefficients.

But, household characteristics also make a difference: Older persons

are less likely to have suffered a serious tornado or windstorm experience.

Whites are more likely than blacks, perha~s reflectin~ the fact that

blacks are mainly to be found in the larger cities within those regions.

A significant positive coefficient is also found for years of household

existence, indicating that tornadoes occur at about the same rate each

year and the lonr,er a household has been in existence. the more likely

it was to have a serious tornado experience. Perhaos most intr1~uing

of all is the high positive coeffi~ient for male respondents, a finding
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15for which there appears to be little interpretation. ~ore 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 ran~e of experience caught by the.tornado equation is also best

illustrated by taking an extreme case: A white household headed by a

30 year old, reported throu~h a male respondent, with an annual income

of $40,000 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 livin~ in the ~ountain states,

headed by a 30 year old person. earning $40,000 oer 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 locati~nal

matter. Persons living in large cities were more likely to claim 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 re~ional, with a very high positive coef-

ficient for living in the Pacific states and low negative cnes for living

in ~ew England and the ~iddle Atlantic states.

The extreme predictions are as follows: A Los Anp,eles family would

face an experience rate of 93.96 (per 1,000), while a New England rural

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

15
One might speculate that the probability of a male answering the telephone
interview was differentially distributed amon~ areas, but that explanation
is un~onvincing.
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Conslderin~ the five combined hazards experiences (as in the last

column of Table 4.12), we note that it is most hazardous to belon~ 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 separately,

the equations do not predict very well the kinds of households that will

2have these experiences, the R for the combined hazards equation being

only .015. In short, some households are exposed to a greater risk,

but the overall level of risk is not high enough to be able to predict

with any accuracy which kinds families will be disproportionately affected.

Comparison With Other Noxious Events

It is useful to compare the social distribution of hazards experiences,

as shown in Table 4.12, with the social distribution (If the "other noxious

events" discussed in an earlier section, as in Table 4.13. In that 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 tyoes of

events plus a combined index encompassin~ all three are used as dependent

variables in re~ression equations having the identical 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 a~e of the head of the house is consistently important for eXl'e-
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Table 4.13

Regression of ~oxious Events on Selected Household Characteristics
(N • 1,035)

(Dependent Variables are Number of Events per 1.000
Households During 1970-1980)

Indegendent Variables

Other
Natural
Hazards

Personal
Bad Luck Breakdown

Events Events

Combined
Noxious
Events

A. Household Characteristics

Age of Head of House
b •

SE •
Years in Existence a

b •
SE •

Number of Per~~ns

b •
SE •

Owner

b •
SE •

-3.871*
(1. 52)

5.495
(7.87)

.6419
(6.91)

-23.55
(53.9)

-4.060**
(1.65)

-8.130
(8.51)

4.934
(7.48)

-16.70
(58.3)

-2.718**
(1. 04)

-9.183
(5.24 )

-1.015
(4.60)

-98.24**
(35.8)

-10.87***
(2.86)

-12.03
(14.8)

4.493
(12.9)

-140.1
(101. 2)

White
b •

SE •
Other NC'n-Whi te b

b •

SE •

Household Income (OOO's)
b •

SE •

~.ale Respondent
b •

SE •

B. Place of Residence c

Small City
b •

SE •

Medium Sized City
b •

SE •

250.1**
(74.4)

-22.49
(14.1)

3.887
(2.11)

-.7098
(44.9)

-6.116
(60.7)

-22.16
(70.8)

159.1*
(80.5)

192.9
(152.1)

.8928
(2.28)

-84.53
(48.6)

35.59
(65.6)

60.06
(76.6)

58.29
(49.5)

-36.56
(93.5)

-1.313
(1. 403)

-1. 520
(2.99)

-24.14
(40.4)

9.610
(4.71)

467.2**
(139.7)

133.2
(263.9)

3.442
(3.97)

-87.83
(84.4)

5.220
013.9)

46.31
(132.9)
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T'\b1e 4.13 (continued)

Other P~rsonal Combioted
~atural Bad Luck Breakdown ~oxlous

Independent Variables H,.zards Events Events Events

B. Place of Resid~nce

(continued)

Suburbs

b • 29.77 53.15 -29.39 52.98
SE • (62.8) (67.9) (41.7) (117.8)

Large City
b • 121.3 240.35** 54.70 414.4**

SE • (76.4) (82.6) (50.8) (143.4)

C. Regiond

Pacific
b • -442.2** 83.85 28.54 330.3

SE • (149.3) (161. 5) (99.3) (280.4)

West North Central

b • 396.4** 103.6 1.015 293.2
SE • (140.2) (151. 6) (93.2) (263.2)

West South Central

b • -187.5 20.75 114.5 52.98
SE • (140.) (15.1) (93.1) (262.9)

East North Central

b - 206.6 22.6 65.69 294.4
SE - (129.6) (14.0) (86.2) (24.4)

East South Central
b - -240.4 -80.58 25.33 -295.7

SE - (142.0) (153.7) (94.5) (266.8)

New England
b • 132.0 67.71 15.85 215.1

SE - (142.5) (154.2) (94.8) (267.6)

~idd1e Atlan tic

b - 10.76 51.80 -16.58 23.89
SE • (131.2) (141. 9) (87.3) (246.4)

South Atlantic

b -
200.2 5.330 29.64 -165.2

SE - (130.7) (141.4) (86.9) (245.3)

Intercept

b • 433.6** 533.7*** 398.0*** 1381. 4**'"
SE - (170.1) (184.1) (113.7) (319.5)

R2 , .135 .037 .051 .084
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Table 4.13 (continued)

a
~umber of years (1-11) household was in existence during period 1970 to 1980.

b variables: Omitted is "black."Dummy category

cDummy variables: Omitted category is "rural."

d variables: Omitted MountainDummy cate~ory is States.

"'p < .05
••p < .01

•••p < .001
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riences with noxious events, older households bein2 less likely to have

had such exueriences during the reriod 1970 to 1geO. For the five natural

hazards, the a~e of the head of the house was significant for some and

not :or others. Younger households are simply more likely to be eXDosed

to risk, especially bad luck events and personal breakdowns.

~Ol'e recently established (less than 11 years) households are no

more likely to be exposed to risk of having such noxious experiences.

~egative findin~s 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 to 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 lar~e cities.

Finally, the regional variables a~pear to show that the Pacific

states are less likely to experience these natural hazards and the West

rorth Central states more likely. Again this ~attern prob~bly reflects

that fact that snowstorms and hailstorms dominate this index in terms

of frequency. It is therefore hardly surprisinp, that snowstorm an~ hail

storm experiences are reported infrequently ia talifornia 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. Fence, at :east

one explanation is ruled out -- namely that resrondents ~ere simply com

plaining about their lives, elevating minor happenin~s i~to major trauma,
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as would be suggested if all the events had the same distribution amon~

households. On the contrary it aopears that noxious events ~nd natural

hazards behave differently, the former being heavily dependent o~ reRion

and the latter b~ing more dependent on household characteristics.

Summary

Experience with natural hazards -- fires, floods, tornadoe~, hurricanes.

and earthquakes -- is relatively frequent for tl~ V.S. Dopulation as

a whole. Over the decade of the 1970'~, about one household i .. four

experienced such an event. Roughly half these experiences wp.re "trivial"

in the sense that no injuries or property dama~es were incurred. Thus,

the rate at which families are actually victimized by natural hazards

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

Vulnerability to hazard victimization appears to be conditioned

mainly by .eography, and much less so by social and demographic charac

teristics of households. Net of the well-known regional differences,

victimization by natural hazard 1s more or less randomly distributed

over the population.

Of course. to know that a household experienced ~ hazard event,

or even was victimized by one, says little about the maKnitude of loSS.

Some victims suffer minor amounts of damaFe, and others substantially

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

victims are (he topics of the next c~apter.
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CHAPTER FIVE

DEATHS, I.'lJtJRIES, DA."lAGES, A.'lD TOTAL COSTS

In troduc t ion

The~ 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 cove.

a miscellaneous congeri~s of troubles, only some of which can be

translated into monetary terms, then the task 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 t1Te·¥ ...a~ easily converted into monetary terms. The damages to,
property and poss~8~ions and the direct monetary costs of injuries

can be estimated through reports from victimized households. 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 also 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 functioning, and the disruption of normal

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

households may experience indirect effects of the event, involving the
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disruption of public services, or of normal economic activity in the

local 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 our respondents are counted. The restric

tion to relatively straightforward damages and injuries, of course,

is not a 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.

Of course, where especially appropriate such calculations 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 1s, the initial damage done and

i:tjury inflicted 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, is considered in some detail in the following chapter.
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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 ca~ be taken

as a probability 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 1s 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 chapter. Table 5.1 shows the distri-

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 employed
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 for
any other reason.



Table 5.1

Frequency of HazardTypes in Mail Survey

V-4

Tvpe of Hazard Number of Cases Percent

Fires 268 16.5~

Floods 152 9.4%

Hux-r icanes 26L 16.li.

Tornadoes 58L 35.8%

Earthquakes 363 22.3%

TOTAL 1625 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 detailed 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

asked 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 filter questions:

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

'~id you and your family or household suffer any damage to your
house or apartment or damage to your furniture and personal
property as 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 care involved

(if any). Similarly. anyone 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:

'~at were the total 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 14. any losses of valuables in Question 10. costs of living
in other places in Question 18. and any other expenses you had
as a result of the event."

(See Appendix B for aetails on this series of questions.) ~ote. then,

that two estimates of "total cost" are available. 2 The first is the

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

the sum of responses given to each of the category-by-catego~J cost

quest~ons. Rather than make an ~ priori decision as to which of these

was the more valid measure, we simply compared the tvo 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

thf! 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

3at about .70 with the estimates obtained in the screening interview.

This correlation gives one some confidence in the reliability of the

cost data available for this analysis.

Defining Serious Hazard Even~s

As discussed in Chapter 4, to "experience" a hazard event does

not necessarily imply that people were injured or property losses in-

curred. Hence, as in that chapter, we are concerned to separate out

"serious" from "minor" events. Since the cost in£onnation contained

in the mail survey is much more detailed. we can be more certain about

the resulting classification here than we were in Chapter ~.

For pur'Poses 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 convertL~g the do~lar sums invo~ved 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

sure, is a lenient definition of "serious." A home fire that destroyed

a 55 wastepaper basket would, for example. qualify as "serious" by

our definition, as would one that destroyed 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); earth

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, not 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 (76r.), tornadoes (65%), and hurricanes

(55%). Most earthquake events, in contrast, inflict no dollar damages;

only 14% of the reported events caused any dollar damage at all. These

differences are generally as one would expect given the nature of the

events themselves: the more intense and localized hazards types (e.g.,

fires) show higher proportions inflicting damages, whereas the more

diffuse types (e.g., hurricanes, earthquakes and tremors) show lower

proportions.

Property damage is by far the more common consequence of a hazard

than is personal injury or 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 1n fewer than 1% of all

cases, irrespective of hazard type.



Table 3.2

a
Proportion of Events Causing Any Damage. and Injury by T::pe of Hazard

';-0

Serious Event Fires Floods Hurricanes Tornadoes Earthquakes

Percentage of Events
wieh Damagesa 85.7:t 76.4% 55.2% 64.8~ 14.4%

Percentage of Events
Resulting in Any
Injury 9.3% 7.6% 2.41- 1.8% 2.3%

Percentage of Events
Resulting in

Death 0.4% O.7f. 0.0% 0.3% 0.07-
All other Injury 5.2% 1.3% 0.8% 0.8% 0.67-
Physical Illness 3.0% 4.6% 1.5% 0.3% 1.4%

N • (267) (151) (261 ) (581 ) (363)

aDefined as damages valued by respondents as non-zero dollars.
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Injuries and their ~oneearv Coses

Although injury is noe a common consequence of a hazard event.

as we have jusc seen, some injuries do nevertheless occur, and ~hen

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 coses would include some incalculable grief plus the costs

oE funeral services, burial, and so on. A serious, even if non-fatal,

injury would normally have associated hospitalization or medical care

costs, costs resulting from lost wages, etc. 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 (9.3t

and 7.6%, respe~tively) and to a much lesser extent hurricanes, torna

does, and earthquakes (occurring in approximaeely 2% of all such events).

As can be seen Erom ehe table, not all injuries are equally serious

or harmful. (Stated more precisely, not all hazard events cause equally

serious personal injuries.) In some cases, Eor example, the injuries

involved were not accompanied by any medical expenses whatsoever: ehe

proportions range Erom about l2~ of all fire injuries up to about half

the injuries resulting from earthquakes. There is also wide variability

in the percentages of injurious events causing injuries sufficiently

serious to require a doctor's care or hospitalization. Households sus-



Table 5.3

Selected Characteristics of Injury, Households with Any Injurj.
~edical CoSts,a and Insurance Reimbursement by T~pe of Hazard

';-10

Fire Flood Hurricane Tornado Earthquake

;l of Events (268) (152) (261) (581) (363)

Percent with
Any Injury 9.3% 7.6% 2.4% 1.81- 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 33.3 27.3 0.0 30.0 0.0

aAverage Cost of
Medical Care $300 $41 $105 $48 --*
Median Costa of
Medical Care $ 99 $55 $ 98 $16 __*

N • (16) (5) (5) (6) (0)

OF INJURIOrS EVE~TS WITH ~O~-ZERO MEDICAL COSTS:

7. of Households
Covered for Injuries
by Insurance 67% 33% 20% 83% 25%

N - (21) (9) (5) (6) (4)

•;.{ too small.

a~xpressed in constant 1980 dollars.
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taining an injurv due to a fire requi.ed a doctor's care ~5.3% of the

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 12% and 50%. Given the numbers of cases available here,

generalizations must of necessity be couched in terms of rough orders

of magnitude: O~er all hazard events contained in the final sample,

roughly 1 in 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 ~~treme case, at the least a doctor's attention or inflicting

a non-zero 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 of the injury, usually burns, which

require more specialized care. The average medical costs of the remaining

hazards were much lower, averaging only $41 for floods and $48 for

tornadoes. By and large, the costs of medical care were not very high
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and as the ~edian 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 by insurance

is taken into 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 additional

descriptive items were obtained. Data on victim characteristics are

shown in Table 5.4.

Overall. there is a slight tendency for females to be ~verrepre

sen ted among the injured. ~cross all hazard types. women comprise

between 30% and 58% of all persons injured. The reasons for this are

twofold. Among adults. women outnumber men because of differences

in longevity and hence should be over-represented among the victims

simply because there are more of tl.et:l. ~oreover I 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 to age of the victim.

as shown in Panel B. Fire victims tend to be fairly young: the avera~e



Table 5.4

Selected Characteristics of Persons wit~ Anv
Injury by Type of Hazard

11-13

Selected
Characteristics

A. Sex of Victim

Floods Hurricanes Tornadoes Earthquakes

Xales

B. Age of Victim

42.91. 47.1% 41. 7% 50.0% !; 1. 7t

Mean

Median

26 yrs. 31 frs.

15 22

47 yrs.

56

36 yrs.

27

30 yrs.

32

C. Percent of
Victims Unable
to go to Work
cr School
Because of
Injury

D. Percent of
Victims Still
Bothered by
Injury

Approximate Na •

70.0%

24.2%

(35)

81.8%

35.7%

(18)

58.3%

11.1%

(12)

20.4%

20.0%

(12)

16. 7~~

16.7%

(12)

aBase fluctuates slightly from row to row due to ~issing data.
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age is 26 years and 50% of the victims are 15 years old or less. Flood

and earthquake v~ctL~s are also relatively young (about 30 years old

on average). Tornado 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 fer these

age patterns could be advanced. The proclivity

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

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

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

~ere 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. There is also very probably a regional effect

present in these data: to illustrate, earthquakes tend to be experienced

mainly in California, where the average age is lower than that for

the nation as a whole; in like fashion, hurricanes are most commonly

experienced along the Southern coastal areas, where many retirement

communities are located.

we also asked respondent~ 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 period of time due to

the injury? Second, does the i~jury still bother the person now? By

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 seriously enough to keep them from their normal work or school
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routines (70% and 82~ respectively). In ajdition, abvut une-quar:er

of fire victims and one-third of flood victims are still bothered by

their injuries today. Though 58~ of hurricane victims were unable

to attend work or school, only 11% sustained injuries which still bother

them now. Tornado and earthquake victims tend to be injured less severely:

oost were able to attend work or school, and relatively few still suffer

from their injury.

Injury Rates by Selected Household Characteristics

Given that a household has experienced a 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 ill as a result of the event,

no matter how extensive or serious the injuries were. Cells in the

table show "injury rates" according to hazard type and selected household

characteristics. To illustrate, the first entry in the 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 at the time of the eventi and of these 104 events, ~1.3%

by the above definition resulted in injuries.

The general pattern found in Panel A is that for fires. floods

and tornadoes, the youngest and oldest households were the most likely

to sustain injuries of any kind. 1n the remaining hazards, hurricanes

l
and earthquak~s, households whose oldest members were over 6) years were
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Table 5.5

Proportions Injured by Selected Household Characteristics

Selected
Proportions Injured

Charae ter is t ic I!!! Flood Hurt'ieane Tornado Earth9ua~e

A. Age of Oldest Person at Time of Event:

Under 30 11.5% 11.1% 3.9% 3.0% 2.37-
~ . (104) (72) (77) (200) (131 )

30-44 7.6i. 0.0% 1.27- 1.1% 4.0%
N • (79) (0) (80) (82) (100)

45-64 7.1% 6.2% 3.3% 0.0% 1. 2%
~ . (56) (32) (61) ( 128) (87)

65 and over 11.8% 11.11- 0.0% 5.4% 0.0%
N • (17) (9) (20) (37) (15)

B. Size of Household at Time of Event:

1 person 7.7% 5.3% 0.0% 4.8r. 3.8~

~ . (13) (19) (20) (63) (52)

2 per lion 11.3% 2.9% 6.0% 1.6% 2.!t%
N • (53) (34) (67) (121) (84 )

3-S person 8.7% 8.6% 1. S: 1.3% 1.2%

N • (150) (58) ( 13S) (300) ( 170)

6 or more 3.7% 0.0% 0.0% 0.0% 10.5%
N • (27) (14 ) (14 ) (32) (19)

C. Tenure:

Rent 9.2% 4.9Y. 4.1~ 1.1% 2.1%
N • (65) (41 ) (49) (92) (95)

Own 8.1% 7.1% 2.0% 2.0r. 2. 5~:

N • ( 186) (99) (197) (445) (239)

D. Raee:

White 9.0% 7.4% 2.0% 2.0% :; .O'~
N • (210) I (121) (147) (488) (293)

Minority 5.9% 10.0% 2.6:; 0.0% 5.4'=
N • (34) (10) (9) (5) (7)
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Table 5.5 Con tinued

Proportions Injured
Selected
Characteristic Fire Flood Hurricane Tornado Earthquake

E. Household Income at Time or Event:

t:nder $10,000 15.0% 12.5% s. m: 3.3% 3.3i.

N - (60) (32) (40) (90) (60)

S10-15.000 7.0% 11.4% 2.3% 1.0% 2.0%

N • (57) (35) (43) (02) (49)

S15-20.000 12.0% O.u% 0.0% 3.6% 2.1~

N - (25) (21) (28) (84) (!o8 )

$20-25.000 4.8% 0.0% 0.0i- 0.0% 2.St

N • (21) (15) (32) (66) (40)

S25-40.000 5.6% 0.0% 0.0% 1.2% 0.0i.
~ . (36) ( 7) (42) (80) (64)

$40,000 & over 8.3% 0.0% 5.3% 2.6% 0.0%

N • (12) (6) (19) (39) (26)

------------------------------------------------------------------------
F. Context of Disaster:

Isolated 8.6% 6.7% 7.8i. 1. 9i. 1.0%

N • (221) (30) (51) (03) (210)

Block 23.5% 0.0% 15.7% 0.0% 0.0%

N • (17) (8) (6) (18) (4)

~eighborhood 0.0% 7.3% 0.0% 1. 3% 17 . 2~~

N • (3) (41) ( 23) (55) (29)
Town or
City Wide 0.0% 12.5% 0.0% 3.1% 33.3i.

N • (3) (48) (l12) (163) (3)

-----------------------------------------------------------------------
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ehe lease likely to sustain any i~jurv, Overall. differences in Panel A

are quite small across the various age groups.

Panel B~onsiders differences with respect to the size of the

household at the time of the event. ~o consistent patterns emerge:

in general. large and small households are abo~t equally 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 likely

than owners to sustain injury as a result of hurricane events (4,l~).

Here too. the differences are quite small. The same holds for differences

in injury rates by the race of the household head: no 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 pronounced in

floods and earthquakes. ~~ere none of the higher income groups suffered

any injury. Fires also showed a slight tendency for lower income house

holds to suffer more injuries, but even here the differences are not

overwhelming.

In Panel F we make use of an index that was constructed to measure

the context within which the event took 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 affected.
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!he index a~so provides a measure of whether the event ~as an isolaced

occurrence or whether da~ges were spread over a larger area. Note

first that "context," as we have defined it, varies dramatically by

type of hazard. Al~ost all fire events in our sample were isolated

occurrences involving a single family. wich only a very few af=ecting

an entire block, neighborhood. or city. rhe same pattern holds for

4"earthquakes and earth tremors." Floods. hurricanes. and tornadoes.

in contrast, are much less likely to be single-family events and much

more likely to affect whole a.eas 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 ,ypes and is especially pronounced for

earthquakes: when earthquake damages are spread Widely over a city

or town, injury occurs at a much higher rate (337.) than when damage

is confined to only a single home (17.).

Table 5.6 shows a more sophisticated attempt to account for differences

across households in the rate at which hazard-related injuries are

sustained. The table shows the results of a multiple regression analysis.

where the dependent variable for the analysis is the total number of

persons injured per 1000 events and where indep~ndent variables are

the same household characteristics presented earlier in Table 5.5.

The cell entries show the regression coefficients (unstandardized)

4
Earthquakes, of course, actually affect large areas. Respondents 3?par-
ently are indicat~ng that theirs were the only homes affected to any
apparent degree.



Table 5.6

Regression of Total ~umber of Persons Injured Per 1000 Events
On Selected Household Characteristics

(Dependent Variable is Injuries per 1000 Households)

\'-20

Independen t

Variables

Age of Oldest
Member in Household

Size of Household

Rentera

Household Income

Context of Disaster

Intercept.

~ .
'II

P < • as

Fire
b/SE

-1.362
(2.40)

-1.918
(22.6)

-72.15
(85.9)

-6.959
(98.6)

-1.986
(3.27)

94.531
(125)

237.1
(171 )

.008

(209)

Flood
b/SE

2.055
(3.13)

34.657
(31.06)

-91. 304
(l00.3)

-46.283
(182.1)

- 9.739
(5.20)

19.441
(102)

142.8
(253)

.043

(116)

Hurricane
b/SE

.9318
(1. 64)

- 2.480
(17.59)

-19.908
(66.3)

-65.577
(67.0)

- 1.522
(2.20)

-68.88
(50.8)

220.1
(118)

.021

(204)

Tornado
b/SE

1.798
(1.28)

- 7.901
(13.16)

-24.575
(55.1)

-45.980
(76.9)

- 1.869
(1. 76)

25.828
(39.1)

-26.65
(l08)

.011

(470)

Earthguake
b/S::

2.135
(:.::')

- 4.379
(21. 54)

-102.379
(is.2)

-201.96*
(102.j)

- 2.972
(2.78)

232.4:';*
006 )

400.8'"
( 157)

.047*

(281 )

aDummy Variable: deleted category is owners.

bDummy Variable: deleted category is non-white households.

CDullllllY Variable: deleted category is "isolated event."

d"Injur:," includes death, physical illness and "other injuries."
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associated with each household characteristic. with th~ir respective

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

is the respective RZ for each equation. rhe RZ is a measure of the

total variation in injuries per 1000 events accounted for by the variables

in the equation.

In the first 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 persons injured

per 1000 events decreases by 1.36. Similarly, renters experience 72

fewer injuries per 1000 events than do owners. Magnitudes notwithstand-

ing. neither of these coefficients is statistically different from

zero.

In fact, it will be immediately noticed that very few of these

regression coeffic~ents are statistically significant. Furthermore,

2the R values are very low and also not statistically significant (with

one exception). Thus. we account for very little 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 characteris:ics.

Earthquakes provide a partial exception. 2The R 'lalue indicates

that we can account for about 5% of the variation in injuries due to

earthquakes. but the only significant coefficients are for race (b •

-202) and disaster context (b • 232). Thus. non-whites are somewhat more

likely to be injured 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 eKperiencin~ hazard



events tends toward ra,,";o1!lI,ess. liJe cannot predict very accurate1~'

what kinds of households are likely to ~<perience injuries using the

variables in our equation.

"Total Dollar Costs" Resulting from Hazards

Personal injury, of course, is only one of many 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 small

medical care costs (some portion of which, moreover, is usually defrayed

by insurance). Thus, in estimating the total dollar costs associated

with natural hazards, the direct medical care costs incurred through

personal injuries are, at best, a minor factor. In the present section,

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 ocher places while repairs

were made, wages lost through absence from work, and any and all other

expenses incurred as a consequence of the hazard event.

The period between 1970 and 1980 was a highly inflationary one,

price. rising almost 250%. Hence in order to make damage experiences

earlier in the period comparable with those of the later part of the ?erioC.

we have adjusted all the damages to 1980 dollars. All of the tables
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?resented i~ t~is section that contain dollar estimates ~ave been so

adjusted.

Obviously. total dollar COStS can range from the trivial to the

astronomical. In order to gauge what. in general. are the total costs

which befall a household as the aftermath of an event. we provide 1n Table

5.7 the average adjusted total dollar costs which r~sult 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

5tages of events which were accompanied by no dollar costs whatsoever.

At one extreme are earthquake events of which 88% involved no dollar costs

at all. At the other extreme are fires and floods. where the majority

5
For purposes of the mail follow-up. hurricane. tornado and earthquake
events reported on the telephone screener interview as involving no
damages or injuries were sampled at a lower rate than those events
which involved either injury or damages (See Chapter III). In 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 no
damage or injuries in the mail survey by 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 results:

HURRICANES TORNADOES EARTHQ1.iAKES

~umber of cases in mail
survey-UNWEIGHTED 261 581 363

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% 52.7% 90.5~

The effect of weighting the cases in the analysis of the mail survey then
is to slightly redu::e the estimates of damage by increasing the number of
no damage events. w~ have not weighted the cases in this analysis be
cause the bias introduced is small and in the direction of over-estima
ting the damag~ estimates slightly.



Table 5.7

Adjusteda Total Dollar Cases by Type bof. Hazard

,. "),
\o-_~

Fire Flood Hurricane Tornado Earthquake

A. All Incidents:

Percentage of Events
Resulting in No Dollar
Costs 13.5% 23.3% 43.3% 35.7% 87.6%

Average Adjusted Dollar
Coses for all Events $9172 $8008 $1898 $1633 $322

Median Adjusted Dollar
Costs for all Events $1646 $1750 $ 77 $ 218 $ 0

N • (252) (146) (254) (568) (355)

B. Incidents with Non-zero Damages:

Average Adjusted Dollar
Costs for Events with
Costs $10,602 $10,439 ~3347 $2541 $2001

Median Adjusted Dollar
Costs for Events with
Costs $ 2506 $ 3139 $ 795 $ 680 $1000

N • (218) (112) (114) ( 365) (44)

aAll dollar estimates adjusted to 1980 price levels.

bThis table is based on the unwei2hted event data; cE. footnote 5 in this
c¥pter.
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of events are accompanied by dollar costs. Approximately 86% of all

fire events and 76% of all flood events result in some dollar COStS to

the household. Hurricanes and tornadoes are similar in the percentage

of such events accompanied by no dollar costs (43% and 36%, respectively).

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. ~loodsalso have high costs associated with them, $8008 on

average. Hurricanes and tornadoes produce similar average costs, $1898

and $1633 reepectively. Earthquakes, with average total losses of

ocly $322 were 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 ?resented

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 1n

less than $1250 in losses. Similarly, hurricanes. tor~adoes. and earth

quakes produce substantially less total losses than the mean amounts

indicate. The pattern across hazard types. however, is the same with

either measure.

A more informative way of analyzing the total dollar costs is

to consider only those events involving at least some dollar costs.

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 e~ents.

Of 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 event~, the average was $10,439. The median figures,

also shown in Panel B, indicate that among fire and flood events with

any costs, half inflicted losses of less than $2506 and $3139 respectively.

Although perhaps not devastating, these figures are assuredly not trivial.

Hurricanes and tornadoes, when they do cause losses, inilict 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 amount of loss

is $2001, which is 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. First,

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 there is a further skew amon~ those events causing at least

some dollar damage, with catastrophic losses incurred by a few families

raising the overall average substantially. To get a more direct $ense

of these loss distributions, Table 5.8 reports the distribution

tions of loss over t~e fi~e hazard types. For ?urposes of this table,

total dollar costs have been classified into loss categories; the table
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Table 5.8

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

Fires Floods Hurricanes Tornadoes Earthquakes
Adjusted Cost % % % % %

SO 13.5% 23.3'= 43.3% 35. 7~; 87. 6;~

$1-100 4.8 0.7 7.9 8.4 1.7

S101-500 1l.1 7.5 14.2 18.8 2.8

S501-2,000 23.0 24.0 18.5 21.6 3.9

$2.001-5.000 16.3 15.1 7.5 8.8 2.0

S5.001-10,000 7.1 6.2 3.9 3.5 1.1

$10,001-15,000 4.8 4.8 2.4 1.0 0.6

$15,001-20,000 2.8 4.1 0.0 0.2 0.0

$20,001 or more 16.7 14.4 2.4 1.8 0.3

N • (252) (146) (254) (568) (355)

a Estimates adjusted to 1980 dollars.
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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

SlOO, while less than 1% of flood and 1.7% of earthquake events resulted :r.

total costs of that magnit~de. Hurricanes and tornadoes 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 of catastrophic

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

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

tornadoes (6.5%). However, such is not the ease for fires and floods.

One-quarter of these events result in total costs of more than $5.000 (3l.4? and

29.5% respectively). Fire events were much more likely tc cause catastrophic

losses, as indicated by the l6.7r. of such events resulting in costs

of over $20,000. Floods were less likely to result in sueh ~i~h 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 1s due mainly to the large proportion th~t cause truly

catastrophic damages.

~ational 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 previous chapter prOVides estimates of the number of househulds who

have suffered non-trivial losses an~ the average losses are shown in

Table 5.7. ~ultiply1ng these two sets of numbers yields the national

estimates shown in Table 5.9.
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Table 5.9

National Annualized Adjusteda 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

TOTAL OF ALL FIVE ABOVE

TOTAL OF FOUR NATURAL HAZARDS

a Adjusted to 1980 dollars.

aAdjusted ~ationa:.

Annual Estimates;)

$4,600,000,000

2,800,000,000

900,000,000

2,000.000,000

400,000,000

$10.7 Billions

S 6.1 Billions

bComputed by projecting adjusted total dollar costs, as obtained from mail
survey to incidence rates (See Chapter IV) as obtained from the telephone
screening interviews.
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~ote that these estimates only pertain to the total costs of dama~as

borne by households. ~atural hazards also 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 property held bv household

members.

In addition, these are ad1usted annualized estimates meaning that

they have been inflated to 1980 dollars and constitute the average annua:

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 tor

nadoes and severe windstorms ($2.0 billions) with hurricanes and earthquakes

trailing quite far behind ($.9 and $.~ billions respectively). Added

together the five hazard damages total SlO.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 AppendL~ ~) for all hazard

damages combined, inclUding hazards not studied in this research and in

cluding damages to business enterprises and public bodies. Hence t~e es

timate. in Table 5.9 appear to be on the high side, possiblY expressing

the known bias in our su~eys towards higher rates of response from

households that had experienced greater amounts of damage (as discussed

in Chapter III). In addition, these estimates may a:so reflect t~e

possibility that there are categories of damages that are not,reflecred
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directly in the sources from which other estimates were made. Thus

there may be costs that are directly absorbed ~y households that do

not lead to loans from federal sources, gifts from friends and rela

tives, and so on that cover the losses inflicted by natural hazards.

Such SOJrces are e:-;plored in some detail in Chapter VI.

In any event, the annual losses from these four natural hazards

are considerable. constituting a heavy burden for afflicted households.

!his assessment stands whether the total annual average burden is $4,

$6, or $8 billions.

Damase to Property and Personal Possessions

!he data just discussed summarize total dollar costs to households

resulting from hazards events. Even at the averages, the total costs

are likely to have direct and negative consequences for a family's

economic well-being: for households suffering any dollar :oss, the average

losses will of~en run into the hundreds, or even thousands. of dollars.

and for a sizable fraction of flood and fire vic:~s at least. into

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 section. the major component by

far is damage to homes and personal property.

As every homeowner knows, dollar damages to a home can rapidlv

mount. A foot or so of flood water in one's basement would not nor~lly

constitute a major catastrophe, but if, as is often the case, =~ere is
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a furnace, or water heater, or ~asher and dryer, ur other si~i:ar 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 total costs. we address the topic of iHopert:, damages in some detail

in this section. Specifically, we examine the ~inds of things that

get damaged as a result of a hazard event and the costs of replacj~g

or restoring them.

We asked respondents. "Did you or your family or household suffer

any damage~ 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 then asked whether each of 18 ieerns 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 ieems

int~ six categories of damage. as follows:

1. STRUCTURAL DAMAGE
Includes damage to the following:

1. Roof on building
2. Basement or foundation
3. Walls or floors
4. Windows or doors
5. Furnace, air conditioners. hot water heater

2 • EXTERNAL DAMAGES
Includes damage to the following:

1. Yard or landscapins
2. Garage or other buildin~ on property
3. Other part of buildin~
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3. Ft1L~ITURE D~~GE

Includes damage to the following:

1. Furniture
2. Rugs or curtains
3. Appliances

4 . CLOTHI~G DA."lAGE
Includes damage to the following:

1. Clothing only

5 . PERSONAL ITE.'1S DA.'1AGE
Includes damage to the following:

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

6. ALL OTHER DA.'1AGE
Includes damage to the following:

1. Pets
2. Cars, trucks, other vehicles
3. Any other personal 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 ex~mple, damage to structure includes any damage to the roof of

the building, the basement or foundation, the walls or floors, windows

or door, or to the furnace or hot hot water heater. ~~en we speak

of damage to structure, then, we are referring to dama~es involving

anyone or some combination of these five items. Also, 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

caused any damage to property and other personal possessions. The
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percentages ~irrcr :hose in iab1e 5.7 showing the ?ercent32es 0: events

accompanied by any costs. For e~3mple. 35.7: of all fire events involved

at least some 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%) resulted in property damages. A slight majority of households

experiencing hurricane events suffered such damages (S5.2~). but only

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

of property damage. In all the remaining panels of TableS.IO. the per

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

some damage to 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 large majority of damaging hazard events inflict some

kind of structural damage. the average amount of damage varies acros~

hazard types. On average. fire and flood events produce the highest average

amounts of dollar damage to structure ($2409 and $2395 respectively).

Hurricanes. on the other hand. produce less damage on average ($1447)

as do tornadoes ($1081) and earthquakes ($1595). Also contained in Panel

B are the median damage costs. That fi~ure i~dicates that for fire

and flood events resulting in property damage, 507. of the events ?roduced

structural damages of $500 or less. while 50'- of the remaining hazard

events produced less than $300 in such damages.



The lase two rows of. Panel B focus on only those "damagi~g events"

which resulted in at least some structural damages. The averages.

of course. increase. F~r st~ucturally-damaging fire and flood events.

the average damages were $3144 and $3406 respectively. As in all other

cases. tho! median dollar damages are lower. Structurall::-damaging hurri

cane, tornado and earthquake events caused less damage t~an either

fire or flood events. On average. hurricanes resulted in $2170 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 ex~ected, fires and earthquakes are much

more likely to cause structural damage than exterior damage. about

a third of them resulting in damages to external items. Damages to

the exterior are higher for floods (57%) than for either fires or earth

quakes. ~d higher still for tornadoes (64%) and hurricanes (75%).

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

hazards.

In general. losses due to exterior 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. If the analysis is restricted

only to "damaging events" causing at least some exterior damage. all

the averages go up. ~o illustrate, over all damaging fires. the average

external dam.'lge done amO".1nts to about $1100. However, onl:1 about 35%

of all "damaging f ires" cause any excer10r damage, and at'long those

chat do, the average exterior d~mage done amounts to nearly $5430.
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Similar although less ?ronounced ?atterns are evident for the other

hazard types.

Panel D shows the percentage of events resulting in damage to

household furnishings. Households experiencing damage from fires or

floods were very likely to suffer furniture 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

flood events, $1956. About one-quarter of hurricane and 20% of earthquake

events cause furniture damage and the average amount of dama~e is rela

tively low. Tornadoes were the least likely of the hazards to produce

damage to furniture (12.3%) and the average amount of damage is also

low.

As indicated in Panel E, damage to 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 clothin~).

In events where clothing was damaged, however, the replacement costs

were rathe~ high, averaging (as an example) some $2065 in the case

of fire, and $l171in 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 50% 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



which actually produced damage to ?ersonal ite~s. the average a~unts

again increase markedly. Personal items were damaged infrequently

in the remaining types of hazards.

Panel G shows the percentage of events resulting 1n damages to

"other" items. 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

floods 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 .lO gives estimates of both the types

of property that get damaged and the average amounts of such damages.

Fires are ~ost likely to cause serious damages to 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 all other damage categories as well. The lower total dollar costs

reported for floods in Table 5.7 obviously does not i~ply that fewer

or different kinds of items get damaged relative to fires. but rather,

that fire tends to destroy what floods tend only to damage. Hurricanes

and tornadoes show some similarity in the kinds of damages they 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

much ~ore often than do any of t~e 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 "ot~er" are likely C:l ~e

damaged in abo~t one-quarter of such events. Earthq~akes, on the other

hand, are most likely to produce damages to the structural items and

to items c lass if ied t:nder "other."

Table ~.lO provides estimates of how frequently various types

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 is repre

sented by property damage? What percentage of the total cost is accounted

for by damage to the 18 items which comprise our six dama~e categories,

as well as the six categories themselves?

Table 5.11 shows the percentage of "total dollar 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 15

accounted for by property damage. Overall, the overwhelming bulk of

total costs associated with all hazard events 1s accounted for by ?roperty

damages. The percentages across hazard types range upwards from 907..

In the case of damaging hurricanes and tornadoes. virtually all costs

are due to property damages, while in earthquakes the ?ercentage i~

93%. and in floods, 90%. rhus property damage is unq~estionably the

major source of dollar loss from natural hazards.
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There are interesting differences across hazard types in t~e

patterns or damages to property. In terms of percentage shares of

the total dollar losses, fire damages tend to be concentrated on :~oors

and walls of the structure, and on household furnishings. ~o other

single category of property damage accounts for more than about S~

of the total dollar loss in da~ging fires. Flood 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 of events being concentrated in but two categories: the roof

and the yard. Like flood damages, earthquake damages tend to be rather

diffuse. with structural damages. especially to walls, floor, foundation,

or basement accounting for the largest aggregate share.

The Distribution of Dollar Costs bv Household Characteristics

Analyses reported to this point give some indication of the magni

tude of losses associated with hazard events, but not of how these

losses tend to va~j as a function of household characteristics. Are

some families more prone to suffer property damages in a hazard event

than others? As an initial approach to this question, Table 5.12

shows the proportion of families suffering any dollar loss from their

hazard event as this proportion varies over (i) hazard types and

(i1) characteristics of the household. To illustrate, the first entry

in the cable shows that there were 99 fire events in our sa~p:e 0ccurri~;

to households where the oldest member was less than age 30. and of

chese 99 events, 8l.a% caused at least some dollar damages.



Table 5.12

Percen~agesof Housenolds by Selected Characteristics Sustaining
Any Dollar Costs by Type of Hazard

V--7'

Selected
Characteris tic Fire Flood Hurricane Tornado Earthquake

Panel A:

Age of Oldest 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% 61.5r. 13.l?
(57) (34) (63) (135) (84)

65 and over 100.0% 71.1.% 64.7% 73.7% 6.7?
(16) (7) (17) (38) (15)

--------------------------------------------------------------------------------
Panel B:

Size of Household at
Time of Event:

1 person 91.7% 55.6r. 33. 3~~ . 61 . 21- 14.8:
(12) (18) (21) (67) (54)

2 person 84.9% 78.1% 45.4% 68.0% 12. o:~
(53) (32) (66) (122) (83)

3-5 persons 37.n 90.3% 60.1% 64.1% 9.9?
(147) (62) (141) (309) (17l)

6+ persons 84.6% 85.7% 100.0% 62.5% 16.7%
(26) (14) (13) (32) (18)

Panel c:

Race

White 87.3% 80.2% 57 . o:~ 65.9r. 12. Z~;

(205) (121) (200) (501) (296)

Minority 85.3% 100 .O7~ 53. i% 41. 7% 13. 9~:

(34) (10) (41) (36) (3&)



Table 5.12 Conti~ued

\1-48

Selected
Charact:eristic Fire Flood Hurricane Tornado Earthquake

Panel D:

Tenure

Rent 79.7% 74. r~ 34.7% 47.4% 8.37-
(64) (39) (49) (95) (96)

0'-'0 88.5% 79.2% 61. 6% 68.9% 14. t.~;

(182) (101) (203) (456) (243)

---------------------------------------------------------------------------------
Panel E:

Household Income at
rime of Event:

Under $10,000 96.7% 78.1% 40.0% 58.5% 16.4%
(61) (32) (40) (94) (61 )

SI0-15,OOO 87.5% 85.7% 64.3% 61. 5? 12.5%
(56) (35) (42) (104) (48)

$15-20,000 88.0% 85.7% 66. n~ 6E.7% 8. O~~

(25) (21) (30) (84) (SO)

520-25,000 81.0% 8~. 2% 72.71- 57.1% 2.57.
(21) (16) (33) (i0) (40)

$25-40,000 91.7% 100.0% 50.0% 70.0r. 21. 4:'
(12) (6) (18) (40) (28)

Panel F:

Seriousness of Disaster
Context:

Isolated 85.2% 49.0% 22.9% 38 . 5~~ 6. 2~;

(230) (49) (l09) (221) (320)

Block 100.0% 82.6 ? 66.7~ 69.6% 70 .O~

(20) (23) (36) 0:5) (10)

~eighborhood '" 94.9% 80.6% 86. 6;~ 66. n:
(39) (36) (127) (24)

City or Town 100.0% 91.4% 90. 4~~ 87.4% 100.0':
(2) (35) (73) (95) (1 )

...
~o cases in cell.
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Panel A shows differences across ho~seholds by a~e of the oleest

member. Overall, the youngest households were the least likel:; to

sustain any losses, and households with their oldest members in the

31-44 year old range were generally t~e 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 1c=ses; in contrast,

households in the 31-44 age group had 88% suffering losses and for

those in the 6S and over category, 100% suffered losses. The same

pattern held true in the cases of hurricanes and tornadoes, that is,

households 1n the 31-44 and the 65 and over groups had the highest

loss rates. In floods, 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 hold across

disaster types. Hurricane loss tends to increase with household size,

rather sharply. Single-person households are Jistinctly less likely

than others to incur loss in a flood. whereas the same households are

more likely than others to sustain a loss in fires. With the exception

of the hurricane result. none of these patterns is pronounced.

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 ~ is

very small. An equally sharp difference is also evident in the case

of tornadoes, but in the opposite direction. For the remailling hazards,

there are no real differences ~etween white and minority households.



V-50

Panel D s~ows differences by tenure. Overall, renters were less

likely than owners to suffer any costs, across all hazard types. The

difference between renters and owners is more pronounced for hurricanes,

tornadoes, and earthquakes than for the remaining hazard types.

Differences among income groups are mL~ed and genera~ly weak

(Panel E). In fires, the lowest income groups suffered losses most

oft~n (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 $40.000 group had the highest rate

(100%). In both hurricanes and tornadoes, the lowest 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 conte~t, as defined earlier.

The general pattern is that if damages were widespread. the likelihood

that a household would incur losses increases. This patt~rn 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 it did not. The "total

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 Adjustecla Total Dollar Costs on
Selected Household Characteristics

(Dependent Variable is Adjusteda Total Dollar Cost)

V-5l

Fires Floods Hurricanes Tornadoes Earthq',jak~s

b/sE b/SE b/SE b/SE b/sE

Age of Oldest Person -35.49 63.54 2.44 -36.44* -9.59
in Household (73.5) (70.2) (27.2) (17.4) (6.1)

Size of Household 1093 1565* 587* 277 -.89
(688) (695) (296) (179) (59)

;,"hiteb -3630 745 128 840 107
(3006) (4073) (1107) (1045) (231)

Renterc -6427* -6048* 472 -1482 -210
(2594) (2486) (1099) (751) (21':' )

Household Income -102 -529*** -26 -53 -8
(thousands of dollars) (83) (117) (36) (24) (8)

Seriousness of Disaster 3336 5228*** 1310*** 703** 1680***
Context (2887) (919) (333) (232) (163)

Intercept 12906· 2526 -1472 1851 529
(5184) (5528) (1956) (1475) (!+31)

a2 • .061* .314*** .110*** .044** .30S f<:\::'<

N . (209) (116) (204) (470) (281)

t,,'.*
p < .001

**p < .01

*p < .05

a 1980 dollars.Adjusted to

b variable. Omitted is non-white.DulllID)' category

c variable. Omitted cate~ory is Owners.DullllllY



?
reported in parentheses beneath each coefficient; the R- values are

shown at the bottom of the table.

The high R2 values tor floods (R2 •. 314 and earthquakes (R 2 •

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

these two events. In the case of floods, household size, tenure, househole.

income and disaster context are the &ignificant predictors or total dollar

costs. Knowing that a household rents its home would lead us to ?redict

total losses of $6048 less than if 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 variabl~

(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 the context within which the

event took place. For every one unit in~rease in our context index,

we would expect an $168 increase in total dollar losses.

2The R 's for the remaining hazards are all statistically signif-

icant but also relatively small, ranging from .04 to about .11. In

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 ~e expect

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

not limited to their home alone leads us to predict an increase of $1310

in losses. Finally, we do best in predicting losses from to~nadoes whe~

we know the age of the oldest person in the household, tenure, household

income and the disaster context.
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SUlm:lary

The untoward seguelae of natural hazards include. ~ut are assuredly

not limited to, deaths, injuries, and dollar damages incurred. In

general. as others have remarked, death has become a rather uncommon

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. In our

data. personal injury is also relatively rare. occurring in fewer than

a tenth of all events. Further. most of the medical care costs incurred

as a result of ~hese events were modest in dollar terms.

Measured in terms of direct dollar cost, property loss is by

far the most common source of loss from a hazard event, with average

dollar CO$ts running into the hundreds and even thousands of dollars.

~ost of these costs are accounted for b~ damage to risidences 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 uny. perhaps most. hazard victimized families are not "left

to their own devices." To the contrary. many sources of external aid

often 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 accounting" prOVided in this chapter
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only totes up the loss side of the ledger; a complete accounting would

have to include not only the losses incurred but also the assistance

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

PATTDL~S OF AID TO HAZARD VICTIMS

Introduction

Although no amount of aid, financial or otherwise, can completely

compensate for all the consequences of a major trauma, the restoration

of the status quo~ 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 such

diverse sources of aid as insurance payments, gifts and loans, as well

as help in goods or services rendered by relatives, friends and nei~hbors.

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 amon~ house

holds that vary by socio-economic level, tenure, age and race (and other

characteristics)? A final topic dealt with here cencerns t~e 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 in

juries suffered by households. However, this distinction, for good
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reasons, is not always followed, with all events regardless of amount

of damage or injuries being conaidered 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.

Insurance 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 ~ome owners do not have

1property insurance at all. Even in communities in which flood insur-

ance subsidized under ,he National Flood Insurance Program is available,

coverage is voluntary and many opt not to be covered. In states

such as C~lifornia where earthquake risk coverage is available and

offered routinely by ins~rors, only small proportions 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

pereentages 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 1n damages

1Among renters who had experienced some dollar damages, 31% thought that
their insurance covered their losses. In contrast, 81~ of owning house
holds beLieved 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 renters
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 (81%) expected that their insurance would c~ver at least some

portion of their losses. The corresponding proportions for floods

and earthquakes were much lower (45% 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 dama~..s 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 earth;uakes (38%). In addition claims were less frequently

filed for minor (less than $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 serious fire claims were honored (99%), and close

to all of the tornado (94%) and hurricane claims (89%) were also

honored. Three out of four (77%) flood claims and a little more

than one out of three (38%) earthquake claims were met with some

payment.

If we multiply through the various probabilities displayed

in Table 6.1. we obtain the follOWing proportions of serious hazard



VI-6

2evp.nts for which scme kind of insurance payment was made:

Proportions of Serious Events in which Insurance
Payments were Received

Fires
Tornadoes
Hurricanes
Floods
Earthquakes

76%
61%
56?
22%

8%

Clearly, losses from fire hazards are covered most completely by insur-

ance and those from earthquake damage, least ~overed.

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 tre~t-

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 sli~ht. complaints were registered that claims

were disallowed. rew claimed that payments were too slow in coming

or that insurance personnel acted impolitely.

In Table 6.2 we consider the amounts paid by insurance companies

2For example. the percentage of all serious fires receiving payment is
the product of the proportion believing they were covered. the pro
portion who submitted claims and the proportion receiving claims (.83
x .93 x .99 •• 76 or 76%). ~o calculations for minor hazard events
were made because of the small numbers of such events.



Table 6.2

a
Adj"sted Insurance Claims Reimbursed by Hazard Type

(Cases With Dama~e Amounts Greater Than 7ero. ~I - 884)

VI-7

Damage Type Fire
(N-218)

Flood
(N=m")

Hurricane
(N-144)

Tornado
(N-365)

Earthquake
(N-44)

$3637

S8434

A. Damage to Buildings

~o Payment d 57%

Average Amount
Re imbur sed b

Average Payment C

B. Injuries and Illnesses

No Payment a 98%

Average Amounr b $5

Average Payment C $267

94%

$367

S5865

100%

a
a

62%

Sl022

$2675

100%

o
o

64%

5693

$1916

99.5%

$3

$624

96%

sea
$1935

100%

o
o

C. Personal Property

~o Payment a

Average Amount b

Avera~e Payment C

D. Cars and Trucks
aNo Payment

Average Amoun t b

Average PaymentC

E. Other Damages
aNo Payment

b
Avera~e Amount

cAVE:age Payment

62%

$1857

$4549

98%

$72

$317

95%

5248

$4519

92%

$157

$1958

95%

$124

$2327

95%

$27

$504

92%

$184

$2420

97%

$35

$1011

83%

$129

$778

95%

$158

53042

90%

$143

$1456

86%

$292

$2138

96%

$30

567'1

100";

o
o

98%

$60

$2645
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Table 6.2 (continued)

Damage Tvpe Fire Flood Hurricane Tornado Earthquake
(N-2l8) (N-1l2) (N-144) (N-365) (~-44)

F. Total Damaq;es

No Paymenta 43% 81% 56% 53% 93%

Avera~e Amount b 55820 $675 $1371 S1291 S178

Average Payme1'1tC $10150 $3603 $3085 $2756 $2624

alncludes cases with missing values on amounts, or types of coverage as
zero 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 serious and minor events. Each of the panels fr~m A to

E consider the sources 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 pr more than $8.400. Claims for personal property

damage were honored in 38% of the cases, with average payments amounting

to almost $4,500. 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 hit more than $3.800.

Greater insurance coverage was obtained for hurricane and tornado

damages, in which payments were received in 44% 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 damag0s

3Note that this proportion is less than th~t calculated on page VI-6
since cases with missing 1nformatio~ ~n amounts paid and on specific
categories of ~overage were counted in Tahle 6.2 as zero payments.
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inflicted. There are additional variations by the characteristics

of households. as Table 6.3 shows. An item in the mailed questionnaire

asked respondents to estimate the proportion of their total dollar

4
losses that was covered by insurance claim payments. 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 characteristj~s.

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 proportion reimbursed,

a finding that r~flects 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 responses were as follows (for those with any damages reported):

~o claim payments
1% to 9%
10 to 29~

30 to 49%
50 to 69%
70 co 89%
90 to 100%

100% •

Don't know and no answer

49%
2
3
4
7

12
21

(860)

3%

Since these replies are respondent estimates, they are not necessarily
accurate reflections of what might be computed if exact damages and
insurance payments were known from records. Indeed, the percentage
estimates may refle~t res?ondent1satisfaction as ~~ch as actual payments.
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:'able 6.3

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

(Serious Events Only: N· 883)

(Dependent Varia,l~ is Respondents'
Estimates of Percent of ~eported Loss

~eimbursed Throu~11 Insurance)

41.14*** (6.56 )

-2.016 (6.99)

25.17*** (6.77)

30.94*** (6.18)

Indepenc10ent Variables

A. Hazard Typea

Fire

Flood

Hurricane

Tornado

8. Hazard Characteristics

Damage to Househo1db

cCommunity Damage Seriousness
dPublic Services Disruption

C. Household Characteristics

Age of Oldest Person

Whitee

Household fIncome ($OOO's)

Number of Persons

Education (Years)

Renter

D. Intercept

*p 1s .05 or smaller.
"'.p is .01 or smaller .

• **p 1s .001 or smaller.

N -

b

11. 92***

1. 227

-2.730*'"

.1309

15.06***

-15.16

.4109

.4311

-16.95"''''*

-50. OS'" '"*
.308***

(718)

SE

(1. 09)

(1. 43)

(.884)

(.091 )

(3.80)

(12.5)

(.869 )

(.557)

(3. 72)

(12.1)



VI-12

Table 6.3 (continued)

a Dummy variables: omitted category is "earthquake."

bReported total dollar loss to household coded into five cate2ories:
o • no damaRe, 1 • Sl-S50, 2 • S5l-$100, 3 • $101-S200, 4 • $201-$500,
5 • over $500.

clndex measuring reported damar,e to homes on block, neighborhood and
community (see questionnaire Item 34).

dNumber of public services disrupted as a consequence of event (Item 33
on questionnaire).

eDummy variable: omitted category is all non-white.

f Reported household income in the year the event occurred.
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or in the neighborhood or larger community affected the proportion

reimbursed little or not at all. Loss reimbursement was affected

slightly by the disruption of public services: for each public service

that was disrupted, almost 3 percent le55 insurance reimbursement was

experienced. It 1s difficult to interpret this finding: possibly,

it reflects the greater likelihood 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

req':ired by their mortgagors to have insurance covering real property,

while many renters carry little or no insurance to cover their personal

possessions. The racial 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. In addition, neighbors.

5Another possibility: Disruptions of local community services are
one e~plicit reason for a Federal disaster declaration. Thus, events
where community services are disrupted are mo:e 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 total 10s5 for which insurance
reimbursements would be made.
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friends, and especially relatives may pr)vide gifts and loans. Indeed,

for hazard events that are not ordinarily covered by homeowners' insur

ance policies, loans and gifts may be the only financial help avai1~ble.

Table 6.4 presents tabulations of those who received loans and gifts

or grants from all sources (excluding, of course, any insurance claim pay

ments). Loans were received in propo~tions ranging from 13% (in the case

of flood hazards) down to 5% in tornano events. The amounts (corrected for

infletion) 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 vict~ms, the average grant

in such cases being slightly more than $600.

Grants and loans combined were quite frequent. Xore than a third

of all the flood households (34%) received some sort of financial help

of this sort, with the average amount being over $12,000. In contrast

only 9% of tornado vict~ 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 anyone of the sources, the largest p~rcentage in the table (19%)

representing the proportion of flood hazard events in which support

was received om the American Red Cross. Most of the proportions

in the table are close to zero.
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Table 6.4

Loans. Gifts, and Grants Received From All Sources a

(Events With Non-Zero Damages Only: ~ _ 883) b

A~I

Hurricanes Tornadoes Earthquakes Combined
TyPe of Aidc (N-Z18) (N-HZ) (N-144) (N-365) (~-44) (~-88J)

A. All Loans

% Receiving Loan(s) 6% 13% 7% 5% 9% 8%
d $553 $Z223 $423 $496 $615 $7Z4Average ($)

Average Loane $8615 $16604 $6094 $10665 $6765 $10650

B. All Crants and Gifts

% Receivin~ Grant(s)
or CUt(s) 7% 28% 7% 6% 14% 10i,

Average d $162 $1942 $253 $35 $661 $375
e $986 $7015 $3643 $623 $4802 $3189Average Grant

C. Combined l.oans and Grants

%Receiving Loans
and/or Grants 20% 34% 12% 9% 16% 14%

Avera~e
d

$716 $4165 $676 $532 $1276 $1099

Average Loan and/or
GrantC $3630 S12277 $5728 $6075 $8024 $7084

aAdjusted to 1980 dollars and outlying values trimmed.

blncludes only events with non-zero damages.

clncludes loans, gifts, and grants received from all sources indicated in Table 6.5 and
excludes ins~rance payments.

d
Averaged over all events, including those with no ~rants or loans.

c:>eAverage for those receiving grants (or loans).
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Table 6.5

Financial Aid Received From V~rious Sources
(Events With Non-Zero Damage Only: N • 883)a

Proportions Receiving Aidb

Source of Financial Aid Fires Floods Hurricanes Tornadoes Earthquakes

A. Federal Agencies

SBA Business Loan 0% 10% 9% 0% 0%

SBA Personal ~oan 0% 15% 4% 1% 9%

Farmers Home
Administration 0.5% 1% 0% 0.7% 0%

FDAA 0% 8% 3% O. "- 3%

FEMA 0% 0% 3% 0.3% 0%

Veterans'
Administration 0% 0% 0.9% 0.3% 0%

Unemployment Payments 0% 2% 0.9% 0.37- or.
Other Federal Agency 1% 5% 3% 0.31- 01-

B. American Red Cross 5% 19% 0.9% 1% 37-

c. State and Local
Government

State Agency 2% 3% 0.9% 0% 0%

Local Agency 1% 07- 01- 0% 0%

D. Other Local Sources

Local Bank 4% 3% 0% 3% 0%

Local Community
Or~anization 4% 1% 0% 0% Or.
Church or Synagogue 7% 3% 0.9:'. 1% 0%

Labor Cnlon 1% 1% 0% Or. 0%

Employer 6% 5% 31. 0.3% 0%

E. Relatives 10% 15% 5% 5% 9%

alncludes only events with non-zero dollar damages.

blnc1udes all aid: grants, gifts, loans.
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In the case of fires, the most frequent sources of financial

help are local ones, relatives helping out in one out of ten such events,

with the next most frequent source (7%) being local churches and synagogues.

Of the national level agencies, only the Red Cross makes a significant

(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 15% by the Small Business Administrdtion personal

loan program, with an additional 10% aided by that agency's business

loan prograQ. Indeed, the level of help overall given in flood events

is high enough to reach one out 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 Administration,

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 who do respond. Only relatives

re~ch as many as 5% of the victimized households, local bank loans

being the nearest competitor with a 3% coverage. The remainder of

the sources are all 1% or below.

Finally, earthquakes are even more eclectic in terms of sources

from which financial aid comes. The Small Business Administration's

personal loan program reached 97. of the victimized households. Relati.ves

responded at about the same level (9%) 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 1s difficult to discern an overall patterning in

the sources of non-insurance financial aid to victims of natural hazards,

important roles appear to be played by the federal agencies that have

disaster relief as major missions. In addition, the American Red Cross

is present to a significant degree in almost all serious events. Finally,

kinship ties app~ar 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 total dollar loss

has been regressed on insurance payments received, grants and gifts,

and loans, separately for each of the hazard event types and for comb ina-

tions of hazard events. Note that these regressions are not intenQ~d

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 payment covers 2 dollars of loss. net of the coverage

provided by gifts and loans. 2Correspondingly, the R 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

R2 therefore means that the combined financial aid is sensitive to I
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Table 6.6

Regressions of Dama~esa ($) on Insurance Payments, Grants,
and Loans by Disaster Types

(Non-Zero Dama~e Events Only: ~ • e83)

(Dependent Variable is Damages ($) Estimated
as Result of Razard Event)

Insurance Grants/ Loans

R2 Payments ($) Gifts ($) ($) Intercept
Hazard Type b/SE b/SE b/SE b/SE ~T·

A. All Hazards
Combined .09*** 1.363*** 1.330* .7224** 3915** (8El 3)

( .175) (.525) ( .269) (1306)

B. Fire .45*** 1.281*** 3.684** .7018* 5433*** (218)
( .112) (1. 51) (.323) (1362)

C. Flood .01 1.363 .7772 .5874 16218 (112)
(3.51) (1.59) (1.085) (10394)

D. Hurricane .83**'" 1. 471*** -. 3414 1. 397*** 998.4* (144)
( .066) (.374) (.206) ( 326)

E. Tornado .56*** 1. 585*** 4.237* .4655 9,~ 7.5* (3~5)

(.097) (2.06 ) (,133) (467)

F. Earthquake .70*"'''' .6904 1.060*** 1. 204"** 1035* (1+4)
(.507) ( .171) (.178) (409)

G. Flre~. Hurricanes
and "rornadoes
Combined .52*** 1. 419*** 1.748** .5993*** 2290*** (727)

(.059) (.530) ( .124) (467)

*p is .OS or less.
**p is .01 or less

***p is .001 or less

aDollars are unadjusted for in£lation.
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dollar loss, rising a~ the loss is great and declining otherwise.

2First it should be noted that the R for the combined hazards

(as sho~ in Panel A) is relatively low•• 09, indicating that there

is no particularly strong patterning of financial aid for all the natural

2hazards combined. The individual R 's in the remaining equations,

however, are quite diverse, indicating that the patt~rning is different for

each of the disasters. Especially striking is the R
2

of essentially zero for

floods, indicating that the financial aid sources are not at all sersitive

to the auount of loss @xperienced 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 som~what 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 • 1.2~1), net of gifts and loans. Each

dollar of gra~ts and giftscoversabout $3.68 o~ 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

2structured (R •.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 $1.39 of the total damage.

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

the equation accountin~ for 56% of the variation in dollar loss. Here
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insurance payments and grants or gifts are the main sources that vary

with the amount of damage. In contrast, for earthquake events, slightly

2more structured than tornadoes (R - .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 plays

an important role. In that equation, all three sources of financial

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

6
of loss, each grant dollar, $1.75, and each loan dollar $0.60 of loss.

Over all events, a little more than half (52%) of the households

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 experiencing 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 $1,455 for

the average earthquake victim. Of course, average payments (money received

by those who received some money) were even higher: $10,112 for flood

victims and $3,008 for tornado victims with the average payment overall

being $5,758. 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
tbat loans were more sensitive to the total amount 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
surance payments pay an extremely importan~ role, with two out of every
three dollars received coming to the hous~holds 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
a

Financiel Aid Recei"~d and Amounts of
Uncovered Losses by Hazard

(Only households with non-zero losses • 883)

All
Hurricane Tornado Earthquake CombinedFire

(218)

A. Total Aid Received

Flood

(112) (144) (365) (44) (883)

Average _~ount Received $8383

Percent Receiving
Some Aid

Average Aid Received

67%

$5653

46%

$ 4,695

$10,112

49%

$2034

$4186

51%

$1524

$3008

23%

$1455

$6404

50%

$3026

$5758

B. Financial C~ (Total Loss Minus All Financial Aidb)

Average Gap $5403 $ 5.618 $1473 S 940 $1145 $2732

C. Increased Liabilities (Uncovered Losses + Loans)

Average :ncreased
Liabilities $6711 $ 8,105 $1897 $1601 $1760 $3749

D. Increased Debt Burden (Loans as Proportion of Annual Household Incomea )

Percent 7.3% 17.2% 3.1% B.6% 6.9% 8.5%

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

b",Hl f inaneial 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 Qnd total losses

was especially high for fires and floods, be1ng around $5,500 1n those

events.

Disaster events can be regarded as increasing a family's Liabilities,

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 to be repaid along with interest charges.

The sum of uncovered losses plus loans can be reg3rded as a household's

increased financial liabilities, as in Panel C of Table 6.7. On the

average households incurred almost $4,000 in increased liabilities,

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 liabilities that amount to the cost of a medium-sized

car. or about one-fourth to one-third of annual household income.

Panel D looks at financial liabilities in still another way. In

that panel the amounts of loans received are expressed as percentages

8
of current annual household income. This measure of increased debt

burden amounts to 8.57., varying from a high of 17.2% for flood victims

to a low of 3.1% 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 occa5ioned by hazard victimization may be considerable. A

8Household income is measured as of the year in which the event occurred.
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household that dedicated 30% of its income to paying off a home mortgage

may find an additional 10% needed to payoff a home r~pair 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 looks 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 loans on household and hazard event characteristics.

Presumably these are the sums that households would have to raise out

of their current income or saVings to replace or repair damaged property.

Of the household characteristics, only race se~ms to count: Whites.
have about $2400 less of a financial gap than non-whites and Hispanics.

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 ev~nt. But, the more public services are disrupted the bigger

the gao, an outcome that is not easily explai!led.

The second column of Table 6.8 is concerned with increased liabilities

(uncovered losses 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 g~eater financial liabilities

than other hazard events.

The third column concerns debt burden, the proportion of household

income that loans constitute. Virtually nothing predicts debt burden,
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Table 6.8

Regressions of Cap Measuresa on Household
and Disaster Characteris~ics (N • 712)

b
Dependen~ Variable Is •..

Total Loss - Increase in Debt
Independent VariahJ.es Financial Aid Liabilities Burden

h/sE b/SE h/SE

A. Household Characteristics

Household Size 70.21 227.0 .0148
(209) (201) (.019)

Education (Years) -173.6 -165.7 -.0154
(134) (129) ( .012)

Renter -637.1 -1859* -.0453
(891) (857) (.083)

White -2310 H* -2209* -.9425
(913) (878) ( .086)

Age of 01des~ Person -18.05 -27.59 -.0022
(Years) (22.0) (24.2) (.002)

Household Income ($000) 1.494 -41.56* Not
at Time of Event (22.2) (21. 3) Applicable

B. Hazard Event Characteristics

1975 or later 945.7 -132.1 -.0046
(715) (638) (.067)

Context Seriousness -813.9* -323.4 .0418
(343) (330) ( .032)

Public Service Disruptions 1554*** 2244*** .0475*
(212) (204) (.020)

C. Hazard Types

Flood 3069 3451* -.0061
(1693) (1621) (.159)

Hurricane -777.1 -208.3 -.1445
(1665) (1602) (.568)

Fire 3904* 5149** .0469
(1589) (1465) (.149)



-185.5 -581.4 -.0275
(1523) (1465) ( .143)

4605*** 5676* .2670
(273) (2631) (.258)

.139*** .253*"* .02.:

Independent Variables

C. Hazard Types (Cont. )

Tornado

D. Intercept

R2 _

***p is leu than .001.

**p is less than .Ol.

*p is less than .05.

Table 6.8 Continued

Total Loss 
Financial Aid

b/sE

Increase in
Liabilities

b/sE

VI-26

Debt
Burden
b.'SE

aAll dollars adjusted to 1980 dollars. Outliers are trimmed.

bSee Table 6.8 for definition of dependent variables.
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except for disruptions of public services, a marginally signific~nt

finding that indicates that burdens increase the more public services

are disrupted.

~one 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 patterns of insurance

coverage associated with the different hazard types, it makes some

sense to consider 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 ev~nts separately from the minor

ones, a factor that sharply conditions whether 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

cial help is received, but none of the minor flood, hurricane or earth

quake households received any help at all. In addition, 2% of minor

tornado events are accompanied by some financial help. Given the results
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TaDle 6.9

Proportions Receivin~ Any Financial Help by Hazard Type
and Hazard Event Seriousness

Hazard b
Fires Floods Hurricanes Tornadoes EarthquakesSeriousness

Serit'us 77% 48% 55% 5a 17%
~ . (223) (152) (144) (316) (59)

Minor 7% 0 0 2% 0

N • (45) (27) (117) (225) (304)

aAny financial help means insurance payments, and/or cifts and/~r 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
$50 or more. A minor event is one in which reported damages are under
$50.
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of the previous sections, it is primarily insurance payments that are

involved in the minor hazard events.

Proportions ranging between 77? (serious fires) and 17% (earth-

quakes) of the households experiencing major hazard events received

some financial help. Note that in each case that help is made up of

different combinations of insurance payments. gifts and lo~ns.

the issue ~f 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 financial help and 0 1f 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 R- for each of the equations represents the extent to which

the characteristics shown in the equations determine the probability

of receiving any financial help. It should be noted that these coef-

fieients are fairly large. the smallest being .44 and the largest .64,

indicating that the independent variables account for between 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 receive some aid. The
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Table 6.10

Regressions of Any Financial Help on Household Characteristics
(All Households Included: ~ - 1296)a

(Dependent Variable is Receiving Any Financial Help
From Insurance. Grants andlor Loans)

Independent
Variables

Fires
b/SE

Floods
b/S!

All Hazards
Hurricanes Tornadoes Earthguakes Combined

hiS! b/SE b/SE b/SE

A. Household Characteristics

Age of Oldest .0039* -.0035 .0007 -.0004 .0001 .0004
Person in House (.002) (.002) (.015) (.001) (.001 ) ( •001)

Househ()lci Income -.0491** -.0927* -.0387 -.0347* -.0114 -.0372***
(OO's)o ( .020) ( .045) (.036) (.015) ( .010) (.010)

White -.1005 .1906 -.0893 .1005* .0085 .0676"'*
(.064) ( .103) (.057) (.052) ( .020) ( .025)

Ttenter -.2260*** -.1331 -.0551 -.0758 .0090 -. 0884 "'Me

(.062) ( .088) (.057) ( .048) (.018) (.024)

Education (years) .0040 -.0034 .0076 -.0081 -.0018 -.0047
(.011) ( .016) (.010) ( .007) (.003) (.004)

Household Size -.0729 .0246 .0051 -.0042 .0046 -.0018
(.0167) (.025 ) (.014) (.011) ( .005) (.006)

B. Hazard Characteristics

Community -.0591 .0632 .0103 .0182 .0279 -.0197
Seriousness c (.071) (.041 ) (.022) (.018) ( .019) (.011)

Public Serv1c~ .0146 .0590** .0060 -.0271* .0567**'" .0091
Interruptions (.019) ( .021) (.017) (.014) (.011 ) (.007)

Property Da1llage e .1493*·* .0742*** .1597*** . 1456**'" .0433*"'* .1305***
(.014) (.020) (.013) (.009) ( .007) (.053)

C. Hazard Tvpe f

Fire
A .1587***

p N (. 035)

Flood P
0

-.1119*'"
L T

(.039)

Hurricane
I

.00C'8C
A (.032)

0
Tornado B .0099

L (.027)
E
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Table 6.10 (continued)

All Hazards
Independent Fires Floods Hurricanes Tornadoes Earthquakes Combined
Variables b/SE b/sE b!S! l;7~ b!SE b!SE

D. Intercept .0632 .0239 -.1952 .1269 .0096 .06"7
(.197) (.250) (.167) ( .128) (.058) ( .051)

R2 • .48 .44 .64 .46 .44 .53

N (208) (116) (196) (473) (282; (1296)

*p is .05 or less.
~*p is .01 or less.

***p is .001 or less.

aAll households, whether or not they experienced any damages, are included
in these equations. Hissing values on any of the independent variables
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 community.

dConsists of a count of the number of public services interrupted as a
consequence of the hazard event.

~easured in categories (see Table 6.2 for codes used), unadjusted for
inflation.

f Dummy variables: omitted category 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 considered in Table6.10, no consistent

pattern can be detected across hazard types. With regard to fires,

the higher a family's income, the less the probability of receiving

financial help, possibly reflecting that the available financial resources

of more affluent families allow them :0 avoid the necessity of asking

for loans 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. No other factor appears to he 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 financial assistance. ·Since such interruptions would

be more likely to occur with widespread flooding, this fL~d1ng 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. ~one of the other factors ha~e sig-

nificant coefficients.

Nothing besides amount of damag~ determines whether financial

9The total amount of damage is coded into five categories, each encom
passing a different range in dollars. The coefficients indicate shifts
in probability associated with a shift from one of the COded categories
to another, an amount that may be as little as 50 dollars in the first
category and many thousands of dollars 1n the last (and highest) cate
gory. See Table 6.2 for description of the coded categories.
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help is obtained in the case of hurricane events. Apparently, insurance

coverage is universal enough for this hazard event to produce rough

equity among households.

Financial aid in the case of tornado events also appears to be

related to 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 interpretation.

Finally, earthquake assistance is affected only by the interrup

cion or public services, the more such interruptions. the more likely

outside financial aid 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 does 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 financial
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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 unmitigated blessing since more

~ffluent 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 coverage among that group.

It should be noted that the data presented in this section do not

contradict those of the previous section. The size of the gap between

financial aid and the losses experienced apparently is 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 is 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 1n

the cases of events in which critical household resources have been

damaged or destroyed. other types of help may also be of considerable

use and indeed may substitute for financial help in sOllIe 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 c~ort of a household

in the immediate aftermath of any of the hazard events under study.

Or, some donated labor may ~e even more useful than funds. if. for

example. all that is needed to restore some degree of livability to

a home is removal of debris left by the event, or perhaps. the clearing

of a dr iveway .
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As previous studies of the immediate aftermath of natural hazard

events have shown. a great deal of help is provided to victimized house

holds by neighbors. friends, relatives, co-workers, local churches

and employers. Indeed, as Table 6.11 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 10 no case were less than 5% (employers). Households

experiencing minor hazard events reported correspondingly less help

from such sources, 10 all cases less than 6%.

The forms of help emphasized services or goods in kind. In 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 two out 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 for.D of help is available:

whether that help is sufficient, however, is another story.

Many of the organizations that provide financial help also provide

other kinds of aid. For example. on the sites of major disasters,

federal sgencies often will set up disastE.r aid stations thht provide

information to victims about many of the problems that face them, from
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Table 6.11

FortllS of Aid From Informal Sources by Hazard Type and Seriousness

Proportions Giving Aid Types of Aid Givena

Hurri- Torn- Earth- C01Il She1- bSource of Aid ~ lli2.!!. cane ~ quake bined ~ ~ Gifts Labor r:-

A. Friends

Serious 36% 46% 41% 32% 14% 35%

Minor 9% 11% 4% 5% * 3%
21% 2% 18% 78% (315)

B. Relatives

Serious 41% 56% 30% 32% 16% 36%

Minor 12% 33% 8% 7% 1% 6%
38% 9% 21% 66% (342)

C. Neighbors

Serious 30% 32% 38% 28% 10% 30%

Minor 5% 11% 4% 6% 0% 3% 10% 1% 18% 84% (265)

D. Church or Synagogue

Serious 13% 11% 3% 4% 2% 7%

Minor 0 0 0 1% 0 *
8% 2% 73% 35% (60)

E. Co-Workers

Serious 10% 11% 8% 6% 4% 8%

Minor 0 0 0 1% lit 1% 4% 1% 37% 66% (73)

F. Employers

Serious 5% 9% 7% 4% 0 5%

Minor 2% 0 0 ... 0 ... 10% 13% 55% 35% (40)

G. Help From All Sources

Serious 1. 34 1. 57 1.26 1.02 .39 1.23

Kinor .27 .56 .15 .20 .01 .28

Approximate N for Abovec

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

Minor (43) (27) (111) (206) (285) (687)
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Table 6.11 (con t inued)

* • less than 0.5% but larger than zero.

aAIl hazard events combined in these tabulations.

bN shown is number of families receiving some aid from the source in question.

eN's shown are for the classes directly above each entry. Actual N's vary by one or two
cases, depending on missing data.



VI-38

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 ai~. The extent of such contact between

agencies and victims is shown in Table 6.12.

Contacts with FDAA were claimed by 4% of the households in all

serious hazard events, with another 1% claiming contacts with FEMA.

Note that none 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 lEMA were

_specially prevalent for serious flood 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 households had some contact with the SBA and virtually

none who .ere 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

contacted by the Red Cross. The lowest level of contact (4%) is regis

tered in connection with earthquakes. The Salvation A~ registers

about half the level of contact of the American Red Cross but enough
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Table 6.12

Contacts With Relief and Res.ue Organizations by
Hazara Type ana Seriousness of Event

Percent Contacted By

Organization Fire Flood
Hurri- Torn-
cane ado

Earth
quake

All
Hazards

% Helped
~ nigh1y By Orga
Satisfied· nization

M.a i :-;.a----.;;.'-- I --...;.;...-

__________J _

78% (9) 1100% (9)

I ---

n
o

o
o

1%

o
5%

o
1%

o
o
o

Serious

Minor

,FEMA

A. Federal Agencies

FDM Serious jIr 11% 7% 2% 2% 4% j 55% (29) 'I 50% (30)

Minor a 0 a 0 0 0 t--- ---
:::~~~~~~~;;;;::~~~~~~~~~~~:;~~~~~;:~~~~~~~;::~~~~;::~~~~~~;:~~ -;;~~~:::~-;;;~~:::
FaI1llers' Serious 1% 1% 2% lr. 0 lr. 29% (7) 175;; (9)

Home Minor 0 0 0 0 0 0

Veterans' ~ .:rious
Admin.

ill

o
2%

o
2%

o
•
o

o
o

1%

o
60% (5) 60% (5)

Regular Serious 0 0 4% • 0 1%
Army Minor 0 0 1% 1% 0 jIr

B. Private National Orsanizations

Red Cross Serious 7% 25% 8% 5% 4% A%

Minor 0 0 1% 1% 0 *

60% (5) 67% (6)

33% 0) 33% (3)

67% (67) 76% (67)

100% (3) 33~ 0)
---------- ---------

77% (30) 72% (0)

---------- I---------
92% (13) i 50% (16)

!

*

4%

o
o
o

o
o

2%

*

2%

o

2%

o

6%

o

5%

o

14%

o

o
o

2%

aMinor

Serious

Minor

Mennonite
Relief

Salvation Serious
Army
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Table 6.l? (continued)

State and toeal Government Ageneies

Percent Contacted By

c.

Organization
Hurri- Torn-

Fire Flood cane ado
Earth
quake

All
Hazard~

I r. l:e lped
% Highly : By Or~a
Satisfied, nization

N_ B N_B--....;..;...-
I

!

Civil Serious 0 9% 5% 4% 0 4% 71% (28) I 67% (27)
Defense 0 0 % * I ( )

;:::-------;::~:::----:~;-----~~;------;;-------~;------~;------:~;-- ";~;-;;~~;l~;;~~::~~'
Dept. Minor 23% 4% 4% 3% * 3% 71% (21) 57% (2')

--------------------------------------------------------------------- ---------- ---------
Polic:e and Serious 12% 16% 10% 10% 10% 11% 60% (83) 45% (80)
Sheriff Minor 8% 0 2% 3% 1% 2% 54% (13) 25% (12)
--------------------------------------------------------------------- --------- --------
National Serious 1% 13% 51 3% 2% 4% 73% (30) 71% (31)
Cuard Minor 0 0 1% * 0 * 50% (2) 0% (2)

--------------------------------------------------------------------- ---------- --------
Welfare Serious 5% 6% 4% 1% 0 3% 39% (63) 91% (22)
Dept. Minor 0 0 0 * 0 *
--------------------------------------------------------------------- ---------- ---------
Public Serious 1% 13% 7% 9% 8% 7% 51% (57) 77% (57)
l-lorks

Minor 0 a 3% 2% * 1% 62% (8) 67% (9)Dept.

D. Local Private Organizations

Local b Serious 3% 3% 2% 2% 2% 2% 82% (17) 79% (19)
Hospital Minor 0 0 0 • 0 *
--------------------------------------------------------------------- ------ ---------
Labor Serious " 2% 2% * 0 1% 100% (5) 100% (5)
Union Minor 0 a 0 0 0 0

Civic
Organ.

Serious

Minor

2%

o
o
o

1%

1% "
o
o *

80% (10) 73% (1:)

Serious

Minor

9%

o
14%

o
4%

4%

6%

2%

2%

o
7%

1%

80% (54)

75% (8)

79% (53)

0% (9)
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Table 6.12 (continued)

Rurri- Torn- Earth- All
!!!!. Flood cane ado quake Hazards

Approx. Serious (213) (109) (136) (333) (52) (843)
N's

Minor (40) (27) (lJ6) (216) (286) (685)

*Non-zero but less than 0.5%.

aBased only on persons who had been contacted by the a~ency 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 eveT)' type of hazard event, save earthquakes. Finally,

the Mennonite Reli@i Organization contacted about half the proportions

that claimed contact with the Salvation Army relief workers. These

three rrivat~ 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.

Thi. 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 f~nanc1al aid represented by federal grants 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. E.pecially important ate local f ire and pol ice departments,

contacts with whom are registered by 19% and 11% of all the respondents

experiencing serious hazard events. Obviously. the highest contact

rate of all the agencies considered in Table 6.12, 48%, was registered

for fire department contacts in connection with serious fires. If

anything. one may question why this frequency of contact with fire

departments i8 not considerably higher, say at the level of 80% 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 16% were claimed 'y flood victims
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at the one extreme, and by 10% of the earthquake victims at the other.

To~ether fire and police clearly represent the first line of local

community response to hazard events.

The remainder of state and local government agencies are compara-

tively infrequent sources of contact. Civil Defense is less frequently

(4%) present than public works departments (7%). The Nat1ona: Guard (47.)

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 ~nagogues, registering 7% contacts with victimized households

in serious events. Especially surprising was the low level of con':act

with local hospitals, 2%.10

The last two columns of T3ble 6.12 show the proportions of persons

experien~.ing.·contactswith the agencies in question who repar~ed themselves

to be highly satisfied and d.e proportions who received "help" from

such agencies. Note that the respondents were effered a choice among

"high, II "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. By and large, the majority

of persons experiencing contact registered the highest degree of satis-

facti~n with the agency in question. Especially high levels of satis-

faction were registered for contacts with national private relief organ-

1~e have classified hospitals as private organizations, although it is
likely that in many communi~ies such hospitals are at least partially
if not entirely incorporated into local, county or state government.
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izations 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 t~ warrant paying

attention to the results).

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

cont~cts 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 almost every case claim to have received help,

the notable exception being contacts wit~ the ~olice departments.

Despite the low levels of contact with anyone of the agencies

shown in TobIe 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

inT~bte 6.13, where contacts are cumulated, the average number of contacts

received by a household 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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'Iable 6.13

Summary of Contacts wit~ Federal Agencies, National
Relief Organizations and Local Agencies

Number of Contacts (Average)

Average Number of
Contacts with Fire

A. All Federal Agencies:

Hurricane Tornado Earthquake Combined

Serious

Minor

.02

.00

.38

.00

.24

,00*

.07

.01

.10

.00

.13

.01

B. All Local or State Agencies (Private &Government):

Serious

Minor

.81

.30

1.00

.04

.46

.19

.41

.12

.29

.01

.59

.09

C. All National Relief Organizations:

Serious

Minor

.08

.00

.43

.00

.16

.01

.08

.01

.04

.00

.14

.01

D. All AI.neies Combined:

Serious

Minor

.92

.30

1.81

.04

.87

.21

.56

.14

.42

.01

.85

.10

NOTE: See Table 6.12 for classification of specific agencies into each of the
classifications 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 victimized households, generating an average

of .59 contacts in serious events. National relief organizations and

federal agencies have about the same average number of contacts, .14

snd .13, respectively.

Looking 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.

representing 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 the findings of

this section. The aoount 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

a.independent variables. These regression analYses provide some clues

a8 to whether contacts with agencies are being distributed equitably

among households.

The findings can be easily summarized: First of all, char3cter

iatics 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 slightly as income increases.

Otherwise, whites as r.ompared to non-whites. renters compared to owners.

large households compared to smaller households and older households

compared to younger ones are all about equally likely to have been

contacted by federal, local and relief agencies.



Table 6.14

Regression of Contacts with Agencies on Hazard and Household
Characteristics: All Mail Survey Households (N • 1268)

(Dependent variables are counts of contacts
with the agencies designated)
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Independent
Variables

a
A. Disaster 'IyP~

Fire

Flood

Hurricane

Tornado

B. Disaster Characteristics

bDamage to Household

Percen t Damage Reimbursed
Through Insurancec

Disaster Community
Seriousnessd

ePublic SerVice Disruption

C. Household Characteristics

fAge of Oldest Person

Number of Persons

Federal
Agencies

b/sE

-.0936***
(.039)

.098411

( .043)

-.0117
(.035)

-.0810**
(.029)

.0120
( .007)

.0004
( .001)

.0234*
( .019)

.0549*"'*
(.008)

.00ll
(.001)

.0123
(.007)

Local
Agencies

b/SE

.4739***
(.091)

.1941*
(.102)

-.1016
(.082)

-.0501
(.069)

.0330·
(.016)

-.0003
(.000)

.0660*
(.008)

.1925***
(.019)

-.0008
( .002)

.0277
(.OIS)

Private
Agencies

b!SE

-.0106
( .035)

.1534***
(.049)

-.0404
( .032)

-.0433
(.027)

.0092
(.006)

.0001
(.000)

.0173
(.007)

.0658***
( .007)

.0005
( .001)

.0084
( .006)

All Agencies
Combined

b/sE

.3703**
(.136)

.4467**
( .152)

-.1537
(.122)

-.1745
(.103)

.0538*
(.023)

.0002
(.001)

.1069*
(.028)

.3134***
( .028)

.0008
(.Oe2)

.0481*
(.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/S~ b/SE

C. Household Characteristics

Renter -.JI82 .0166 .0145 .0131
( .026) ( .061) ( .024) (.092)

f -.0250** -.0334 -.0167 -.0750·Household Income ($OOO's)
(.009) (.022) (.009) ( .030)

Education (Years) -.0034 .0020 -.0042 -.0057
(.004) (.010) ( .004) ( .015)

D. Intercept .0294 -.0410 .0485 .0386
(.078) ( .183) ( .072) (.276)

R2 • .21 .14 .17 .23

aDullllllY variables: Omitted hazard is "earthquake."

bDamage coded into five categories. See Table 6.2 for definitions.

cRespondent estimate of extent of loss covered by insurance claim payments.

dRating of damages to other homes on block. neighborhood and community.

~umber of public services and utilities interrupted as consequence of event.

f Measured as of the year of the event.

***P is .001 or smaller.

** P is .01 or smaller •
..

P 1s .05 or smaller.
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The main determinants of numbers of contacts are characteristics

of the hazard event and the type of hazard involved. 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 Sources

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 separate spheres of local and national

agencies. Indeed, while anyone 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

co~tact 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 received loans or gifts or help from

informal sources. The coverage of this measure is 63% 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 Sourcea

Serious 72% 85% 65% 55% 30% 63%

Minor 33% 46% 20% 16% 2% 13%

--------------------------------------------------------------------------------
B. Percent Receiving Help from at Least One Source and/or bInsurance Payment

Serious 94% 89% 79% 771- 36% 80%

Minor 36% 46% 20% 17% 2% 13%

N's for Above:

SE:.rious

Minor

(184)

(39)

(102)

(26)

(126)

(113)

(302)

(215)

(SO)

(284)

(764)

(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 source; "0" if otherwise.

bSame as above adding 1I,surance paylll'!nt.
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of 40%. Help coverage ranges considerably from one hazard type to

another: 85% of the serious flood victimized households received ~ome

help from some source, but only 2% of the minor earthquake events in

volved help.

The bottom panel of Table 6.15 presents a measure of help which

counts 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 56% 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



Table 6.16

Regressions of Any Help and Any Help plus Insur~nce Payments
on Hazard and Household Characteristics (N • 1192)
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Dependent Variable is:

ANY HELpa
A..'f'l HELP OR
INSURANCEb

Independen t
Variables b SE b SE

A. Hazard Typec

Fire .3531*** (.043) .3927*** ( .037)

Hurriance .1480*** (.039) .1702*** (.034)

Flood .3204*** ( .048) .2639*** ( .042)

Tornado .1180*** (.033) .1684*** (.028)

B. Hazard Characteristics

d
.0622*** (.007) .1068*** ( .006)Damage to Household

Hazard Community Seriousnesse .0389*** ( .014) .0485*** (.012)

Public Service Interruptionsf .0765*** ( .009) .0397*** ( .008)

Percent Loss Reimbursed by
Insurance -.0001 ( .0004) (Not Applicable)

C. Household Characteristics

Age of Oldest Persong -.0026** ( .001) -.0019** ( .007)

Household Incomeg -.0028** (.001) -.0024** ( .000)

Number of Persons -.0024 ( .007) -.0007 ( .006)

Renter -.0201 (.029) -.03i7 ( .025)

White -.0086 ( .030) .0239 ( .0265)

Education (years) -.0002 ( .005) .0006 ( .004)

D. Intercept .1466 ( .087) .0850 (.076)

R2 • .41 .56
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Table 6.16 Continued

~:

a
Du1llll) variable: coded "1" if respondent received help from any source or had
contact with any agency (except insurance payments).

b
Du"lllllY 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."

~amage amounts coded into intervals. See Table 6.2 for intervals.

~easure of community seriousness consisting of damages to homes on block.
neighborhood or community.

f Number of interruptions to public services and utilities.

~sured as of the time of the hazard event.

*** P is .001 or less.
** p is .01 or leas.
* p is .05 or less.
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seriousness of che event for the community or for the household. Earch

quake victims (the omitted category in the analysis) are, as seen else

where, les8 likely to receive assistance than victims of other hazard

types. The more loss a household experienced, and the more widespread

the damage was throughout 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 the 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 less likely to receive aid, but the coefficient is so small. despite

its significance, that a difference of 30 years between two households

results only in a corresponding difference in the probability of receiving

any help of .08. More affluent households are also 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 house~old 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 educ~ted compared to the less well educated all have about che

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 chat 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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anee 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 .01 of receiving aid.

The non-findings shown in the regression analysis are at least

as important as the statistically significant ones. For ~ny years,

there has been a concern expressed in the disaster relief community

that existing relief mechanisms may be so sporadic or stochastic in

their coverage that whole classes of the victimized populatton simply

"fall through the cracks." To avoid this problem, for example, th~ Red

Cross will frequently undertaken door-to-door cgnvassing, in the hopes

of finding individuals in need who would otherwise go unassisted. Many

of the expressed concerns involve social inequities: it is sometimes

msintained. for example, that only a relatively sophisticated 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 seriouS

events (on the order of 15%) are never contacted by any help-giving a~ency,

bj far the largest bulk of them differ from those who are. mainly in the

amount of dama~es incurred. Given the circumstances in which these

agencies must operate (generalized chaos would not be an inappropriate

description of the conditions obtaining in the immediate aftermath of a

serious disaster). the coverage achieved is at worst commendable, and

perhaps remarkable.
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Hazard Aftermaths

No matter how slight the experience or trivial the event. a hazard

event is at least important enou~h to be remembered. Even the most trivial

occurrence can have its effects for a short time as the household cleans

up the debris of dama~e or waits for utilities to be restored. For more

serious events. the aftermath can be more extended, requiring in some

cases extensive repairs to property and persons. Where a household has

had to borrow funds for repairs, the aftermath may be an increased debt

burden or prolonged 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-

encinr. serious events claimed to suff~r from an increased debt burden.

The proportion claiming such increases varies from 45~ of those involved

in a serious flood event to none who were involved in minor earthquakes.

Undoubtedly, the high damages inflicted by floods in conjunction with

the low level of insurance coverage produces the experienced increase

in debt burden for flood victims.

A slightly higher proportion (29%) reported that they felt "depressed"

after the event. as Panel 8 indicates. 11 Again serious flood victims

were more likely to claim this effect (45r.) while at the other extreme

few (1%) of the minor earthquake events were accompanied by feelin~s

of beinl': "depressed." Judged by the incidence of "depressed" feelinf',s.

the most serious hazard e~ents are serious floods, followed by serious

11
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.
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Table 6.17

Hazard Event Aftermath Effects by
Hazard Type and Seriousness

Combined
Aftermath Measure Fire Flood Hurricane Tornado Earthquake Hazards

A. Debt Burden Scorea

Serious Events

0 75% 55% 77% 83% 81% 76%

1-2 17 35 19 14 15 18

3+ 8 10 4 3 4 6

Minor Events

0 100% 93% 100% 99% 100% 99%

1+ 0 7 0 1 0 1

B. Felt Depressed in Aftermathb

Serious Events

Minor Events

39%

11%

45%

11%

22%

0%

22%

3%

20%

4%

29%

4%

C. cTime to Complete Repairs

Serious Events

Up to One Day (%) 20% 26% 40% 40% 67% 35%

Average , Days 40 46 28 19 10 31

Minor Events

Up to One Day (%) 92% 96% 95% 94% 99% 96%

Average *Days 1 1 0 2 1 1

----------------------------------------------------------------------------------
D. Time to Restoration of Status Quod

Serious Events

Up to One Day 18% 7% 23% 36% ~6% 26%

1 to 7 Days 15 22 19 23 14 20
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Table 6.17 Continued

Combined
Aftermath Measure Fire Flood Hurricane Tornado Earthquake Hazards

D. Tillie to Restoration of Status Quod

Serious Events

8 to 28 Days 19% 27% 24% 18% 20% 21%

More than 28 Days 47 44 33 23 30 34

Minor Events

Up to One Day 78% 89% 69% 69% 75% 737-

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

Minor

Notes:

(223)

(45)

(125)

(27)

(144)

(117)

(356)

(225)

(59)

(304)

(907)

(718)

aBased 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 y(.ur family?
Went into debt borrowing money to pay for medical bills
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 that we had to

go without a lot of necessities to pay back our debts."

bB.sed on positive answers to the following question (in the same series as those
in footnote a above):

"Became depressed over the event."

CBased on how long it took family to repair da~ed to property.
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Table 6.17 Continued

!i2ill <Continued):

daased on anawers 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 1%.
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fires (39%) with the rell'aining hazards showing levels of "depression"

around 20%. None of the minor events show an incidence level higher

than 11" and then only for fires and floods.

Disaccommodation of one sort or another may be regarded as another

aftermath problem. Damage to a home or apartment may require go1n~ 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 seriQus events being 31 days (or one month). ~inor hazard events

er.press that status by requirin~ only minimal amounts of time to complete

repairs, 96% 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 ordinary routine of living. with

answers as shown in 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 One in four of the tornado victims. Most (almost three

out of four) of t~e victims of minor events took less than a day to

recover the routines of everyday life.

The regression equations in Table 6.l~ 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

variable!! with independent variables being hazard event and household
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Table 6.18

Regressions of Hazard Aftermath Effects on
Hazard and Household Characteristics

(N • 1268)

Dependent Variable is

Debt Burden Tndexa bDepression

Independent Variables b SE b

A. cHazard Type

Fire

Flood

Hurricane

Tornado

-.0632

-.0023

-.0946

-.0671

(.073)

(.081 )

( •065)

(.1)55)

.0160

-.0064

-.0850**

-.0329

(.035)

( .034)

(.032)

(.027)

B. Hazard Characteristics

dDamage to Household

Percent Reimbursed
by Insurance

eCommunity Seriousness

Publ1c Service
Disruption f

Repairs to HomeS

Restoration Timeh

Contacts with A~enciesi

Informal Helpj

Gifts/Grants (SOOO)

Loans (SOOO)

C. Heusehold Characteristics

A~e of Oldest Person

Household Incomek

Renter

Number of Persons

Education (Years)

White

.0771***

-.0042***

-.0966"'**

.1186"'*·

-.0110

.1342***

.0749***

.0554**

.0085

.0077***

-.0005

-.0074***

-.1502**

.0093

.0057

-.0045

(.014)

(.001)

( .023)

( .016)

(.051)

(.025)

(.017)

(.020)

(.017)

(.002 )

(.013)

( .002)

(.048)

(.012)

( .008)

(.051)

.0350***

-.0013***

-.0219*

.0132

.0681**

.0876***

.0322***

.0267"'*

.0085

-.0004

-.0002

-.0019*

.0264

.0008

.0001

.0120

(.006)

(.000)

(.011)

(.008)

(.025 )

(.012)

( .008)

(. 010)

(.008)

(.001)

(.001)

( .001)

(.024)

( .006)

(.004 )

(.025)
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D. Intercept

Table 6. HI (continued)

Dependent Variable is

Debt Burden Indexa Depressionb

b SE b SE

.1254 (.146 ) .0531 (.071)

.35 .32

alndex consisting of items on fele debt burden as aftermath of Hazard Event
(see Table 6.17 for wording of questions).

bAnswers to item "fele depressed as a consequence of the event."

CDummy variables: omitted category is "earthquake."

dCeded in categories (see Table 6.2 for brackets used).

e Seriousness of event to community. consisting of amount of damage to other
homes on block. in neighborhood and in community.

f Number of interruptions to public services and utilities.

&whether repair to home tock up to one day to accomplish or greater.

~ength of time to restoration of "normal" activities of household.

iNumber of agencies that contac~ed household.

jNumber of informal sources providing help to household.

k1ncome measure~ 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 first to the debt burden equation, it is fairly obvious

that the kind of hazard involved i~ not as important as the consequences

of the hazards and the concomitant events. None of the coefficients

for hazard types are significant, indicatin~ that the hazards are not

sufficiently different one from the other in the net effects that they

have on felt debt burden. however, the next set of variables do have

important effects: First of all, the greater the dollar value of the

damage inflicted, the greater the debt burden. Second. as to be expected,

the 1arger'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 ma~itude. Or,

an alternative explanation is that in such widespread disasters some

of the burdens are assumed by others. In any ev~nt, 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

problems.

Fourth, it appears that events involving the disruption of services

and utilities lead to greater debt burden. It is difficult to give a

completely satisfactory explanation for this finding. Perhaps it means

that when public services and utilities are disrupted, other economic

12side-effects occur, including interruptions in employment or reduced

12~ote 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 duration.
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economic well bein~ for the community that makes it difficult 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 fep.ling 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 g~eater the debt burden that is felt.

Seventh, contacts with relief agencies and receivin~ help from informal

sources both increase the sense of debt burden. It is also difficult to

explain these findin~s away. One might more easily assimilate the opposite

findings; namely that the more helD received and the more contacts with

relief agencies the more easily a household can carry the aftermath 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 Possible 13 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 ~reater

the debt burden felt, an obvious relationship. Note that gifts and grants

do not have an discernihle effect on debt burden.

l3under 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 1nteractin~ simultaneous equation 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 be

significant: The higher a household's income the lower the felt debt

burden, also a quite understandable finding. Renters also have a lesser

felt debt burden than owners.

The entire equation has a rather hi~h R2, .3], indicating that more

than a third of the variation in felt debt burden is explained by the

variables included in the equation.

The pattern of coefficients for feelings of depression is somewhat

different. First, one of the hazard types is 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 ~xperience are being

held constant in the equation.

Second, as in the case of debt burden, the ~reater the damage and

and the smaller the insurance reimbursement, the more likely are depressed

feelings. Thirdly, indicator~ of disruption elso 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 depressed feelings.

Fourth, contacts with agencie~ and receivin~ help from informal

sources increase the probability of claiming depressed feelin~s. Again,

we are con:ronted with a finding that is difficult to interpret. Of

course, as before, the causal direction may be mistaken with depressed

persons seeking out agencies and aid from friend& and neighbors.

Among the characteristics of households, only income seems to affect

feelings of being depressed. The gt'eater the income at the time of the
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event, the less likely is a household to claim havin~ been depressed

by the event.

All told a little less than a third of the variation in depressed

?
f~elings is explained by the equation (R- is .32). From the oatternin~

of the coefficients it is obvious that the characteristics of the disaster

event are the main determinants of depression. When the event was trau-

matic and had serious effects on the household, it admits to being depressed

by the event.

Summary

The large average losses sustained in damaging hazard avents, as

discussed in the previous chapter, are clearly offset to an important

extent by patterns of aid and financial relief. For 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 priv~te relief

agencies are an important secondary presence, and many state and local

groups and a~encies also get involved. Finally, when all else fails,

most victims can fall back on fa~ily and friends for needed moral and

financial support.

Although no single a~ency or group makes contact with a large share

of the total victim population, the aggregate contact for all groups

considered together is indeed quite large. Most victims of serious hazard

events are contacted by at least one help-givin~ agency; and most ~f

the victims contacted report a high degree of satisfaction with the services



received. The various sources or aid available appear to play 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 in the distribution

of hazard relief services.

Beyond the immediate losses, hazards events have various other after

math conseque~ces, some of which have been examined here. A fairly

substantial fraction of the victims of serious events clai~ an increased

debt burden as a result. and many (about a third) also reDort 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 1n a matter of

a few w.eks. even households victimized by serious events. The relatively

short "recovery time" reported by our respondents may be a direct conse

quence of the coverage achieved by the various help-giVing groups and

agencies. but it is assuredly a testament of the resiliency of the

American population.
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APPENDIX A

ESTIMATES OF VICTIMIZATION AND LOSSES BASED ON PRE-1980 DATA

In order to properly design the national survey 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 to expect. It should

be noted that these estimates were computed in 1979 and based in some

cases on data that were collected 1n earlier years. Rence the monetary

estimates are 1n deflated dollars and would need to be corrected to some

constant dollar base to be comparable to our own survey findinRs. However,

dollar estimates were not as important for survey design purposes as

incidence estimates: hence the numbers given below are in uninflated

dollars.
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Hazard Victimization by Agent: E.istins (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 inter

views would be required to produce "enou~h" victims I)f the various 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 sUlIIlIler 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 of Disaster Services

Activities 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 personally

experienced a serious 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

period. Thus corrected, a more reasonable incidence figure of about

4.5% resulted. (ii) Further, the question asked whether respondents

ever enerienced a fire, not ..·~~ther 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 finall~ (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~.).

Assuming that under-estimation due to this last point approximately would

have offset the over-estimation due to points (ii) through (iv), we arrived

at an estimated fire victimization rate for the nation at large over

a ten year period of roughly 5%.

Data from the National Household Fire Survey suggested a very similar

victimization rate. The survey was based on a very large sample of ab~ut

33.000 households. among which a total of 2.463 "fire incidents" were

reported. Assuming one fire incident per household (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

resulteQ 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. Unfortu~ately. we were not

able to determine the time-frame of the incident question used on the

National Household Fire Survey: hence the comparison of results with

other sources was very loose. at best.

The ANRC (American National Red Cross) annual summary data were

more cumbersome to work with. The summaries provid~ disaster-specific

detail (essential for our purposes) only for those affecting five or

more families. a relative:y small subset of the disasters to which Red

Cross responds. For example. in FY 1972-73. AtTRC 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.

A8suming that similar proportionalities held for both big and little

hits. the resulting estimate was thus that in the average years. 21,742

of ANRC' s "little hits" involved fire disasters (28.597 x .7603 • 21.742).

Note that. if anything. this estimate was likely to be low, since it

can be assumed that most fire 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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Row 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 pieces of informa

tion, an estimate (or more accurately, a "ballpark guess") of the "total

number of families suffering loss" from the event in question. For 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.l). To this figure must be added the number of families suffering

loss in the little hits. A little hit 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 ~verage

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 ~~C data is thus that roughly 523,700

families were victimized by fire in the average decade.

Thi. figure could be expected to be too low for at least one reason,

namely, that i: represented families affected by fires re:ponded to bv

~, 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).
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Table A.l

Victimization by Fire Hazard as Estimated from ANRC
Annual Summaries of Disaster Services Activities. 1970-1977

N CJf N of "Bi~" N of N of "Big Hit II

!m. "BiB Hits" Fire Hits Per Cent "Little Hits" Family Victims

76-77 963 800 83.1 35,971 12,075

75-76 1005 774 77.0 31,017 10,933

74-75 1023 801 78.3 30,968 9.740

73-74 963 743 77.2 28,890 8,344

72-73 626 450 71. 9 24,647 6.059

71-72 633 436 68.9 24,294 5.922

70-71 675 512 75.8 24,395 9,118

Mean 841 645 76.0 28,597 8,884

Calculation of Final EStimate

Average number of families victimized by
"big hit" fires in any year . • • . •

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)

8,884

4.

5.

6.

Average number of families victimized by
"little hit" fires in any year (2) :It (3).

Total number of families victimized by
fire in any given year (1) + (4) •.

Total number of families victimized by
fire in any given d£cade (5) x 10 .

43,484

52,368

523,680
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Thus, perhaps no more than one in every 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 54,070,000 families during the period repre

sented by the ANRC data. The resulting estimated victimization~ 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 sU1lDDer of 1977 (I'right ~ a1.. 1979b),

and from the ANRC chapter report data for 1960-1970 as discussed in Wright

!E. .1., 1979••

The California survey asked. "Have you ever personally experienced

a serious flood, either in your present cOlIIIDunity or elsewhere?" The

proportion responding "yes" wa:; 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 hi~h (relative to the true national

flood victimization rate) for three reasons: (i) As in the case of fires.

"experienced" is not the same as "victimized." (ii) Flood risk is hi!lher

in California than for the nation as a whole. And (iii) the nine commu

~ities sampled in ~he California survey were sampled with probabilities

proportionate to total population at risk (PPPR) from floods. hurricanes.

tornadoes, and earthquakes (see Rossi !!~. 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,

(i) is probably the most serious; on its account alone, we can reduce

the net estimate to perhaps 4%.

The national "key persons" survey (KPS) (Rossi et a1., 1982) asks,

"Have you ever personally experienced a flood, either here or elsewhere?"

The proportion responding "yes" to this question was 56.4%. Tlte mean

age of respondents in the KPS survey 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 exper.ience. a KPS follow-up question

asked. "During what year cUd you elCperience that flood?" With this ques

tion. it was therefore possible to ~enerate 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 1O'S question asked about "experience,"

not directly about victimization. However, for respondents reporting a

flood experi.ence, a second follow-up question asked, "Did you or your

family suffer any property losses or personal injuries as a result of

the flood?" In all, 27.81. of those reporting a flood experience answered

"yes" to the follow-up <!uestion. 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 victimization 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 surveyed 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 disproportionally from positions having

direct hazard-related interests or responsibilities, which mi~ht 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 unweighted data reported above.

Specifically. the gross "experience" rate for the total wei~hted 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 victimization rate.

Following the procedures discussed earlier regarding fires. the

ANRC Annual Summaries data also produced estimates of flood victimization.

The data and arithmetic are shown in Table A.2. Our 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.

produ~ed an estimated victimization rate of 1.211.. As above. this number

was probably too low for at least two reasons: first ~t reflected only

the floods to which ANRC responded. which must b~ 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 ~ al., 1979a. These data 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 ~en years. then divides by the total number of families
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Table A.2

Victimization by Flood as Estimated from ~~RC

Annual Summaries of Disaster Services Activities, 1970-1977

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 100S 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 77 12.2 24,294 156,541

70-71 675 49 7.3 24.395 25,018

Mean 841 72 8.9 28,597 60,479

Calculation of Final Estimate

Average number of families victimized by
''big hit" floods in any year • • • • • •

2. Average number of "little" hit floods in
any year • .0891 3,597· 2,J48

3. Average number of families affected by
each "little hit" • 2 (by assumption)

4.

5.

6.

Average number of families victimized by
"little hit" floods in any year (2) x (3).

Total number of families victimized by
flood in any given year (1) + (4) .••

Total number of families victimized by
flood in any given decade (5) x 10 • •

5,096

65,575

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 astimate of 1.21%.

Thus. ANRC data coverged on an estimated 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: first.

like all agency data. the ANRC data were known to be incomplete; secondly.

the "victimization" questions from the two surveys were prototypes of

questions to be asked in the proposed research. Still. as an estimate

of the na;:ional flood rate. the 4% figure was proabaly :::;:,mewhat high,

we thus chose 31. ~s the design estimate.

Hurricanes

Three sources of data were available to estimate victimization by

hurricane: The KPS national survey data. the 1960-1970 ANRC Chapter

Report ddta. and some inferential estimates supplied by Hebert and Taylor

(1975: 4). The California survey did not include a question on hurricanes;

likeWise. the AMRC 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 persC\nal1y experienced a hurri

cane. either here or elsewhere?" The proportion responding "yes" was

60.0% for the unweighced data and 57.7% for the weighted data. Correct

ing both these estimates for the average age of the somp1e gives values

of 12.4% and 12.0% respectively. For the last three decades, the avera~e

percent experiEncing a hurricane Der decade was 13.9% and 13.5% for un-



A-13

weighted and weighted data. Thus, all KPS estimates of the rate of hurri

cane experience converged on values in the range of 12-14%.

The percentage of those experiencing a hurricane who actually suffered

losses is 37.8% for the unweighted data and 39.1% for the weighted data.

Our best unweighted estimate of the rate of hurricane victimization was

therefore 13.9% times .378 • 5.25%. The corresponding value for weighted

data was 5.271.. 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 1.52% 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 equally 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 states, then, the resu1tin~ "best

guess" estimate for hurricane victimization in any decade was 7.32% (18.37

x .400 • 7.32%), or roughly seven percent. for convenience.
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the ~~C 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 victimization 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. II Thus, 22.51. 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 hurrican~ based on the Hebert-Taylor figure was therefore 5.0%

(22.5%/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% (ANtle). 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 4% (ANtlC) , about 5% (Hebert and Taylor)

and about 7% (KPS); a reasonable guess is thus that the true value for

coastal states was about 5%.

Tornadoes

There were three sources of data that could be used to estimate the

rate of victimization by t.ornado: the KPS survey, the ANRC Annual Summaries,

'nd the ANRC Chapter Report data.

The US survey asked, "Rave you ever personally experienced a tornado,

either here or elsewhere?" The proportion responding "yes" was 35.6%,

or roughly 7% for any given decade. (The weighted data give virtually
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identical results.) For the last three decades, the average percenta~e

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 victimization rate for

tornadoes is thus 9.0% times .263, or 2.36% overall.

Usin~ the 1960 value for the total number of families in the country,

the ANRC Chapter Report data showed an overall tornado victimization

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 0.29%. Thus, all ANRC data 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

1% as the design estimate.

Earthquake

Since eprthquakes, unlike the other disaster agents so far discussed,

are noe 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 enough victims

in any typical time-span to allow for the calculation of a rate).
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The California survey asked, "Rave you ever personally experienced

a serious earthquake either in your present community or elsewhere?"

The proportion respondinlil "yes" to this questio•• was 39.2%, or roughly

10% per decade. The proportion actually victimized by earthquake would,

of course, be less.

The US survey asked all respondents, "Rave you ever personally

experienced an earthquake, either here or elsewhere?" In ttae total sample,

29.3% responded "yes," while among California respondents the proportion

was 87.9%. The avera~e percentage experiencin~ an earthquake in any

decade (computed over the last three decades) was 7.33% for the total

SaMple and 23.0% for the California respondents. The follow-up question

revealed that about 9.0% of those experiencing an earthquake were actually

victimized 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 .090 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 were regarded with considerable suspicion.

Four of the remaining hazard agents -- hail, 11~htning, drought,

and frost are primarily, although not exclusively, problems in the

agricultural sector. For convenience (and as a conservative assumption),

then, we may simply assume that victimization by these four agents is

restricted to the nation's farm population, which in turn represents
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about 4% of the total labor force of the country.

Regarding hail: It has been estimated that approximately 2% of

the annual crop production of the United States is destroyed by hail

every year; total dollar losses frOlll 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 farm~r would amount to about 10%

of that farmer's total crops. If so. then the implication is that about

20% of the American farm population was victimized by hail in any given

year (20% each losing about 10% adds up to total losses of about 2% of

total production). Taken to their extremes. these numbers also suggest

that roughly 200% 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 hi~h;

let ua therefore further assume that the "20% victimized" figure represents

the !2i!! victimization for any typical decade. If 20% of the nation's

farmers were in fact victimized by hail in any typical decade. and if

farmers represented rou~hly 4% of the total population. then the resulting

"best guess" estimate for hail victimization in the nation at large was

therefore 4% 1t .20 • 0.8%. We chose 0.5% as the "best guess" design

estimate.

Regarding drouaht: Warrick (1975: xiv) sU8~e.ted that $700.000,000

annually "can be considered reasonable" 29 the average crop losses due

to drought in any "typical" yeaT. This is the same average loss fi~ure

as Brinkmann suggests for hail (see previous paragraph). Assumin~ that

victimization from each hazard is proportional to loss. the interence was



A-18

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 rate of drought victimization. Note that because of the

Great West:~n Drought of 1976-77. this figure was likely to have been

1
somewhat low.

Annual crop losses from frost and freezing were estimated at about

$1.1 billion (White and Haas. 1975: 305). As this was about the same

fi~ure as shown above for hail and drought, the assumption was made that

victimization was proportional to loss. producing an estimate of the

rate of victimization by frost and freezing of roughly one-half of one

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. II 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 4%

(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 One-

half of one percent of the nation's families in any typical decade.

1The lCPS survey asked respondents whether "within the last ten years"
drought had been a problem in their respective states or local communi
ties. Overall. 54.4% responded "yes" to this question. This suggests
at least the possibility that the drought victimization estimate prOVided
in this paragraph 1s much too low. The same question sequence also
asked about "hailstorms;" the proportion sayinp: thts 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 esti~te. Further. our estimate

for at least one hazard, drought, could have been s~bstantially too low;

and also, it was clearly not the case that victimization 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 blizzard.

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 ~ssumed (implicitly) that

annual losses of about $1 billion translate into a Victimization rate

over a decade of about 0.5%. We took the simple assumption that this

ratio also held for the remaining four agents. White and Haas estimated

that losses from coastal erosion 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 between $30 and $300 million annually (White

and Haas. 1975: 299); the mid-point of this interval is $165 million,

which translated into a victimization rate of roughly 0.08%. The annual

los. from landslides was estimated at "hundreds of millions of dollars

annually" (White and Haas, 1975: 339). Assuming that 108s from landslide
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did not exceed loss from erosion and windstorm combined. i.e .• that the

loss was on the order of $500 million annually. in turn suggested

a victimization rate of roughly 0.25%.

Aa 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% + 0.25%. or 0.48% overall; simply asserting (on

the basis of no evidence whatsoever) 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 estimates and came to the conclusion that those pertain-

ing to coastal erosion. windstorms. landslides and blizzards were simply

too conjectural to use. In addition. even the highest estimates yie!ded

proportions that indicated that finding sufficient numbers of households

that were victimized to the point of suffering non-trivial losses was

going to be extremely expensive. As a consequence we dropped these hazard

events from our study and concenerated mainly on household fires. floods.

hurricanes. tornadoes. and earthquakes. being fully confident only that

2T1:1e US survey included "snowfall" in the question sequence discussed
in the previous footnote. In all. 31.4% of the respondents said that
this had been a problem. a slightly higher proportion than respcnded
y~. to the question on hail. Assuming constant proportionalitles once
again. and assuming further that our guess C~ hail victimization is not
totally unreasonable. the true rate of victimization 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 to 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. Our design estimate for the overall rate of individual or family

victimization from all agents combined for the typical decade was 14.51.,

or roughly 15% for convenience. As Chapter IV of the preceding monograph

indicates. the design estimates were quite close to the actual yields

of victims in the national telephone survey, the differences being mainly

generated by slightly changed definitions of the hazards involved. For

example. we included ~indstorms along with tornadoes. tremors with earth

quakes and severe tropical storms with hurricanes. all threshold changes

that tended to obtain more instances in our victimization survey than

predicted in the design estimates.
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Table A.3

Summary of Disaster Victimization Estimates
for Total U.S. Population

DISASTER AGENT

Fire

Flood

Hurricane

Tornado

Earthquake

Hail

Drought

Frost

Lightning

Blizzard

Severe Windstorm

Landslide

Erosion

HIGH ESTIMATE

5%

4%

5%

2%

0.7%

LOW ESTIMATE

1. Or.

1.1%

1.5%

0.3%

DESIGN ESTIMATE

3%

0.5%

2%

TOTAL • 14.5%



APPENDIX B

QUESTIONNAIRES USED IN THE NATIONAL TELEPHONE SURVEY

AND THE MAILED SURVEY OF HAZARD VICTIMS



RESPONDENT'S NAME ----------------
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ADDRESS __--=-== _
STREET CITY STATE ZIP

TELEPHONE fI ( ) _
AREA CODE

AUDITS &SURVEYS, INC.
One Park Avenue
New York, N.Y. 10016

NATURAL HAZAlU>S STUDY

SCREENER

INTERVIEWER'S NAME (PRINT) --------------

PROJECT (14278
November, 1980

TIME OF CALL _

INTRODUCTION

DATE __1__1__

Hello, I'm of Audits & Surveys, a national market research firm
located in New York City. Hay I speak to the male or female head of household.

IF HEAD OF HOUSEHOLD IS UNAVAILABLE, MAKE APPOINTMENT FOR 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 th~ University of Hassachusetts, we are conducting a survey
to obtain information on damages to individuals and families from events such
as fires, floods and other 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 ho~se

hold experienced a fire ~n a house or
apartment in which you were living as
a group?

YES ()
NO ()

ASK Q.2
SKIP TO Q.7
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IF ''YES'' IN .1 ASK:

2. In which year or years did the fire or fires occur? CHECK ALL YEARS
1'HAT APPLY IN COLli'MN UNDER Q. 2 BELOW

FOR YEAR CHECKED IN •2 ASK:
3. ~ow. thinking about (INSERT 1ST YEAR ME~TtO~ED IN Q.2) how many

fires did your family or household experience during that year?
E~TER NUMBER OF FIRES IN COLUMN UNDER Q.3 BELOW.

4.

5.

Was anyone in your family or household killed as a result of injuries
due to fire? ENTER "YES" OR "NO" IN COLUMN UNDER Q.4 BELOW.

Was anyone (else) in your family or household injured seriously enough
ttl be treated medically? ENTER "YES" ~1l. "NO" IN COLm~ UNDER Q.5 BELO~.

6. Please 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 OCCURRED.

Q.4 Q.S
~ Q.3 KILLED INJURED Q.6
YEAR NO. FIRES YES NO YES NO $ DAMAGE

1970 ( ) ( ) ( ) ( ) ( )

1971( ) ( ) ( ) ( ) ( )

1972( ) ( ) ( ) ( ) ( )

1973( ) ( ) ( ) ( ) ( )

1974 ( ) ( ) ( ) ( ) ( )

1975 ( ) ( ) ( ) ( ) ( )

1976( ) ( ) ( ) ( ) ( )

1977( ) ( ) ( ) ( ) ( )

1978( ) ( ) ( ) ( ) ( )

1979 ( ) ( ) ( ) ( ) ( )

1980 ( ) ( ) ( ) ( ) ( )



7. Since 1910. has your family or
househo1~ experienced a flood caused
by the overflowi~g of a river or stream
in a house or apartment in which you
were living as a aroup?

IF "YES" IN Q.7) ASK:

YES ()
NO ()

ASK Q.8
SKIP TO Q.13
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8. In which year or years did the flood or floods occur? CHECK ALL
YEARS THAT APPLY IN COLUMN UNDER. Q. 8 BELOW.

FOR EACH YEAR CHECKED IN Q.8, ASK:

I9. Now, thinking about (INSERT 1ST YEAR ~NTIONED IN g.8), how many
. floods did your fan.i1y or household experience during that year?

ENTER NUMBER OF FLOODS IN COLUMN UNDER Q. 9 BELOW.

10. Was anyone in your family or household killed as a result of injuries
due to flood? ENTER "YES" OR "NO" IN COLUMN UNDER Q.lO BE1.0W.

11. 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 A.~ 12 FOR ALL OTHER YEARS IN WHICH FLOODS OCCURRED.

Q.I0 Q.ll

~ Q.9 KILLED INJURED g.12
~ NO. FLOODS .ill. NO !Y NO $ DAMAGE

1970( ) ( ) ( ) ( ) ( )

1971 ( ) ( ) ( ) ( ) ( )

1972 ( ) ( ) ( ) ( ) ( )

1973( ) ( ) ( ) ( ) ( )

1974( ) ( ) ( ) ( ) ( )

1975( ) ( ) ( ) ( ) ( )

1976( ) ( ) ( ) ( ) ( )

1977 ( ) ( ) ( ) ( ) ( )

1978( ) ( ) ( ) ( ) ( )

1979( ) ( ) ( ) ( ) ( )

1980( ) ( ) ( ) ( ) ( )



13. Since 1970, has your Eamily or house
hold experienced a hurrican~ or severe
tropical storm in a house or apartment in
which you were living as a group?

IF ''YES'' IN .13 ASK:

YES ()
NO ()

ASK Q.14
SKIP TO Q.19

B-4

14. In which year or years did the hurricane or hurricanes, storm or
storms occur? CHECK ALL YEARS THAT APPLY IN COLtlMN UNDER Q.14
BELOW.

FOR EACH YEAR CHECKED IN Q.14, ASK:

15. Now, thinking about (I~SERT 1ST YEAR ~~TIONED I~ Q.14). how many
hurricanes or tropiaal storms did your family or household experience
during that year? ENTER NUMBER OF Ht'RRIC~~ES/sTO~~S IN COLt~

UNDER Q.15 BELOW.

16. ~as anyone in your 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 COtL':-t-l UNDER Q.17 BELOW.

18. Please estimate the total dollar amount of hurricane or storm
damage. ENTER DOLLAR DAMAGE IN COLUMN UNDER Q.l8 BELOW.

REPEAT Q.15,l6,17 AND 18 FOR ALL YEARS IN WHICH HURRICANES/STORMS
OCCURRED.

~
~

1970 ( )

1971 ( )

1972 ( )

1973 ( )

1974 ( )

1975 ( )

1976 ( )

1977 ( )

1978 ( )

1979 ( )

1980 ( )

9.15
HURRICANES/STORMS

Q.16
KII JED

YES !Q.

( ) ( )

( ) ()

( ) ()

() ()

() ()

( ) ()

() ()

() ()

() ()

() ()

( ) ( )

Q.17
INJURED
ill N~

() ()

() ()

() ()

() ()

() ()

() ()

( ) ()

( ) ()

() ()

() ()

() ()

Q.18
$ DAMAGE



19. Since 1970. has your family or
household experienced a tornado
or severe windstorm in a house or
"apartment in which you were living
as a group?

IF '"YES" IN Q.19. ASK:

YES ()
NO ()

ASK Q.20
SKIP TO Q.25
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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.

FOR EACH YEAR CHECKED IN .20 ASK:

21. ~ow. thinking about (INSERT 1ST YEAR :iENTIONED IN Q. 20), how r.1any
tornados or windstorms did your family or household experience
during that year? ENTER NUMBER OF TO~~ADOS/~I~DSTOR~ iN COLL~

.~DER Q.21 BELOW.

22. Was anyone in your iami1y or household killed as a result of injuries due
to tornado or windstorm? ENTER "YES" OR" NO" IN COLUMN UNDER Q. 22 BELm:.

23. Was anyone (else) in your family or household injured seriously enough
to be trea ted rr.edically? ENTER "YES" OR "NO" IN COLUMN UNDER Q. 23 BELOW.

24. Please estimate the total dollar amount of tornado or windstorm
damage. ENTER DOLLAR DAMAGE IN COLUMN UNDER Q.24 BELOW.

REPEAT Q.21.22.23 AND 24 FOR ALL OTHER YEARS IN WHICH TORNADOS OR
WINDSTORMS OCCURRED.

9.22 9.23
.2dQ. Q.21 KILLED INJURED 9.24
~ NO. TORNADOS/WINDSTORMS m .!£ m NO $ DAMAGE

1970 ( ) ( ) ( ) ( ) ( )

1971 ( ) ( ) ( ) ( ) ( )
1972 ( ) ( ) ( ) ( ) ( )
1973( ) ( ) ( ) ( ) )

1974 ( ) ( ) ( ) ( ) ( )

1975 ( ) ( ) ( ) ( ) ( )
1976 ( ) ( ) ( ) ( ) ( )

1977 ( ) ( ) ( ) ( ) ( )
1978 ( ) ( ) ( ) ( ) ( )
1979 ( ) ( ) ( ) ( ) ( )
1980 ( ) ( ) ( ) ( ) ( )
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25. Since 1970. has your family or household
experienced an earthquake or tremor in a
house or apartment in which you were
living as a group?

YES ()
NO ()

ASK Q.26
SKIP TO Q.3l

IF "YES" IN Q. 2S. ASK:
I

26. In which year or years did the earthquake or quakes. tremor or tremors
occur? CHECK ALL YEARS THAT APPLY IN COLUMN UNDER Q. 25 BELOW.

Was anyone in your family or household killed as a result of injuries
due to earthquake or tremor? ENTER "YES" OR "NO' IN COLUMN UNDER
Q.28 BELOW.

Now. thinking about (INSERT 1ST YEAR MENTIONED I~ Q.26). how many
earthquakes or tremors did your family or household experience
during that year? ENTER N~E~ OF EARTHQUAKES/TREMORS IN COLUMN
~ER Q.27 BELOW.

Was anyone (else) in your family or household injured seriously enough
to be treated medically? ENTER "YES" OR "NO" IN COLUMN L~DER Q.29 BELat.;.
Please estimate the total dollar amount of earthquake or
tremor ~amage? ENTER DOLLAR DAl'~GE IN COLU1~ UNDER Q.30
BELOW.

,
!30.

FOR EACH YEAR CHECKED IN 9.26. ASK:
II 27.

\

1

I 28.
I
I

129.
I
I

REPEAT Q.27,28,29 ~D 30 FOR ALL OTHER YEARS IN WHICH EARTHQUAKES
OR TREMORS OCCURED

Q.28 Q.29
~ Q.27 -!illJ.ED INJURED Q.30
!!!! NO. QUAKES/TREMORS YES NO YES NO $ DAMAGE- -
1970 ( ) ( ) ( ) ( ) ( )

1971 ( ) ( ) ( ) ( ) ( )

1972 ( ) ( ) ( ) ( ) ( ) -----
1973 ( ) ( ) ( ) ( ) ( )

1

1974 ( ) ( ) ( ) ( ) ( )

1
1975 ( ) ( ) ( ) ( ) ( )

,1976 ( ) ( ) ( ) ( ) ( )

1
1977 ( ) ( ) ( ) ( ) ( )

1
1978 ( ) ( ) ( ) ) ( ) --

1
1979 ( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( ) ( );1980
I
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( ASK EVERYONE: I

31. In order to present our findings separately for different kinds of families
it i. important that we obtain some additional information.

How many persons over 16 years of age
are living in your household?

32. How many persons 16 years of age or
younger are living in your household?

33. What is the age of the main wage
.arner in tbe bousehold?

34. Do you own or rent your bouse or
apartment?

35. How would you describe the community in which you are living?

() Rural area
() Small town under 25,000 population
() Suburba~ residential area of • city over 25,000 population
() Medium size city with a population between 25,000 and 250,000
() Large city over 250,000 population

36. In what year was your housebold started?
That is, when did you begin living
together a. a family?

37. In 1979, was your total household income
above or below $12,OOO?

.37 ASK:

38. Was your total household income
above or below $15,OOO?

IF ABOVE 515,000 l~ Q.38,

39. Was your total household income
above or below $20,OOO?

IF ABOVE $20 000 IN .39 ASK:

40. Was your total household
income above or below
$30.0001

'IF "BELOW $12 000" IN .~7, ASK:

41. ~.s your total household income
above or below $6,OOO?

____ yEAR

ABOVE $12,000
BELOW $12,000

ABOVE $15,000
BELOW $15,000

ABOVE $20,000
BELOW $20,000

ABOVE 530,000
BELO',.! $30,000

ABOVE 56,000
BELOW $6,000

( )
( )

( )
( )

( )
( )

( )
( )

( )
( )

ASK Q.38
SKIP TO Q.4l

ASK 11.39
SKIP TO Q.42

ASK Q.40
SKIP TO Q.42

SKIP TO
Q.42
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, ASK EVERYONE: I

42. Wh~t is the race of persons living
in the houaaholci1 Are they
READ LIST.

43. SEX OF RESPO~DE~T.
DO NOT READ

IF ''YES'' TO .1 7 13 19 OR 25 ASK:

White ()
Black ()
Other ()

MALE ()
FEMALE ()

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 ~ill send you a short questionnaire to
complete. and for this we need the name and address of someone in
your family who haa such information.

NAKE _

STREET ADDRESS _

TOWN OR CITY _

STATE _

ZIP CODE _

PROGRAMMER: INSERT
"Thank you very much for
your cooperation"

FOR HOUSrdOLDS NOT REQUIRING
Q.45-61.



SPECIAL INSTRUCTIONS FOR PROGRAMMER:

THE FOLL~ING QUESTIONS (45-61) ARE TO
RE ASKED IN EVERY TENTH HOUSEHOLD

8-9

Now I will read a list of acts of nature or other serious events that some
times happen to people. YOI' each event, please tell me whether or not your
family or household has had any experiences of that Bort since 1970. Let's
start with "lightening stTikes" • IF THE ANSWER 'IO AN EVEN1 IS ''YES'', ASK
IMMEDIATELY WHETHER THERE WERE DAMAGES OR INJUR.IES.

HAPPENED DAMAGES/INJURIES
NO ill ~ !!!

45. Lightening strikes ( ) ( ) ( ) ( )

46. Landslides or cave-ins ( ) ( ) ( ) ( )

47. Severe hailstorms ( ) ( ) ( ) ( )

48. Serious auto accident ( ) ( ) ( ) ( )

49. Victim of burglary, robbery
or ...ault ( ) ( ) ( ) ( )

50. Arrest or imprisonment ( ) ( ) ( ) ( )

51. Severe snowstorms ( ) ( ) ( ) ( )

52. Ground around house sub.iding ( ) ( ) ( ) ( )

53. DTug or alcohol addiction ( ) ( ) ( ) ( )

54. Victim of .hooting ( ) ( ) ( ) ( )

Has your family or household experienced any of the follOWing events since
1970 ?

HAPPENED
!!Q !!!

55. Being unemployed and seeking employment
for over six months ( ) ( )

56. Persoual bankruptcy ( ) ( )

57. Severe mental depression ( ) ( )

58. Children having trouble 1n school ( ) ( )

59. Unexpected death of household member ( ) ( )

60. Mari tal break-up ( ) ( )

61. Birth of defective child ( ) ( )

~ank IOu very much for your cooperacion.
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CALL lECOID FORM FOR DISASTER VICTIMlZA!lON

SCREENER

DISPOSI110N !NInA!. CAl.L 1ST CALLBACK 2~"D CALUACK

l. NON-WORKINGI
llRONG Nt1HBER ( ) ( ) ( )

2. NO ANSWR./BUSY
i

(CALLBACK) ( ) ( ) ( )

3. HOUSEHOLD HEAD
llEFUSED INTERVIEW ( ) I ( ) ( )

4. HOUSEHOLD H£AI) :
TERMINATED

,
I

INTERVIEW ( ) I
( ) ( )

5. HOUSEHOLD HEAD
NOT AVAILABLE
(MAKE APPOINTMEN'I
FOR. CALLBACK) ( ) ( ) ( )

6. OTHER. (SPECIFY) _ ( )
I

( ) ( )i
I

i

TO HAKE APPOINTMENT FOR CALLBACK, SAY:

When would it be convenient for me to call back and speak with you
(him/her)? RECOID DAY, DATE AND TIME FOR CALLBACK.

1.

2.

3.

DAY DATE TIME
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WHAT IS THIS SURVEY ABOUT?

• Your familys or househOld groups 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 "iHE 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.

• NO 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 TO 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 household (perhaps yourself) told us that during the
period 1970 to 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 could complete a short Question
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 flood 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

CD Single and never married

3 Marrie(l but separated

4 Widowed or divorced

PLEASE ANSWER EVERY QUESTION THAT APPLIES TO YOUR EXPERIENCES.

IF YOU HAVE ANY QUESTIONS ABOUT THE SURVEY CALL DR. ROSSI OR DR. WRIGHT
COLLECT 413-545-3418,

B-12
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This Questionnaire concern..(n) HURRICANE OR TROPICAL STORM

expenencecl by your '.mily or hOUHhOla In your hOUM or aper1mentln 19_.

1. I. the aboYe eyent correctly dftC:ribed a. to IyIMl 0' haznd and year?
PLEASE CIRCLE THE NUMBER WHICH CORRESPONDS TO YOUR ANSWER
AND FOLLOW THE INSTRUCTION BELOW YOUR ANSWEr.

, Yn

SKIP
TO

QUESTION 3

2 No

PLEASE
ANSWER

OUESTION 2

2. PI.... indicate what la wrong with the description of the evenl.
CIRCLE THE NUMBER WHICH CORRESPONDS TO YOUR ANSWER
AND FOLLOW THE INSTRUCTION 6ELOW YOUR ANSWER

In) 1 This haZard
never hap
pened to us
betw..n 1970
ancll980

2 The type of
hazard is right
but tne year IS
wrong

3 The type of
hazard 15 wrong
but tne year IS
rignt

4 Boltl the year
and hazard
are wrong

t ~ ~ ,
SORRY. WE THE CORRECT THE CORRECT THE CORRECT I

HAVE MADE A YEAR IS HAZARD IS HAZARD IS
MISTAKE.

PlEASE 00 I
NOT ANSWER 123-201 1251 12lh

ANYMORE AND THE YEAR
OUeSTIONS IS

AND MAIL THIS
QIJeSTION-

NAIRE 121·211

BACK TOUS GOON TO

!
GOON TO GOON TO

,

OUESTION:J OUESTION 3 QUESTION 3 i
I I I,

13-301 3. In ....t mor.1h did the pent happen? _

4. w-. ... you and your tamily living at tt1et time?
PlEASE CIRCLE O"lE RESPONSE BELOW AND FOLLOW THE INSTRUCTION

SKIP TO
QUESTION 7

1311 5ameaddreu
asalor...nl

2 3 Differenl cltyl
lown or county

PlEASE

ANSWER ~ 5. In what city were you IIYing?
QUESTIONS

!5AN06
132·351

I. In whh:h atate wa, thl,?



7. Before the Murd event Mppened. did you have Iny .arni"9 that the eyent .llgoi"9 to hlppen?

'31. 1 V.. 2 No

+ t
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F>LEASE ANSWER
QUESTIONS B ANO 9

SKIPTO
QUESTION 10

•. What kind or klnda of .ami"9(I) did you get?
PlEASe CIRCLE'VES" OR 'NO' TO~ TYPE OF WARNING

Ves No

1391

(431

2

2

2

2

2

2

2

Weather or news reparts on radio or TV

Neighbors

FrIend or relative

Smoke detection or some other device In the home

Siren

Police. CIVI' defense or firemen coming to the house

Some other way - PLEASE DESCRIBE

1.....11

e5l1

t. What did you and your family or household do in relpOn.eto the .arning?
PlEASE CIRCLE "VES" OR 'NO" TO~ TYPE OF RESF'QNSE,

Y.. No

'''I 2 Nothing. tnought It wu a false ala·'m

".1 2 Nothing. did not know what to do

1101 2 Nothing. thougnt It did not aggly to us

"'I 2 Nothing. but tried to get more information

1521 2 Nothing. did nol think Ihe coming event
would be ..riou. enough to do anything about It

1», 2 Left tna house as QuiCkly as we could

1541 2 Tried to find. '.afe place In the house

,551 2 We did somelhlng else' PLEASE DESCRIBE

igoSh

10. W. anyone in your family or houIehoId injured or killed or

did -rone~P"Y"" lick .. a resutt of the event?

2 No

+
PLEASE ANSWER

QUESTIONS 11 ANO 12
SKIP TO

QUESTION 13

+
11. How lUtIy people were Injured. killed or became phySiCally lick?

III«lI

GO ON TO QUESTION 12 ON THE NEXT PAGE
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12. For NCh penon injured. \lilted or INde physiCally SiCk......ns.. the followl", Questions in the grid below.
WE HAVE PROVIOED SPACE FOR FOUR (4\ PERSONS IF THE NUMBER WAS GREATER THAN FOUR. INCLUDE ONLY THE
MOST SERIOUS CASES
PLEASE ANSWER EACH QUESTION FOR EACH PERSON

PERSON : PERSON I PERSON PERSON
A B C D

Age I~I

WRITE ..Go. NHERE --... YEARS I VEARS VEARS VEARS
111..e2, t7 ..1 ,23-2.' ,3~1

S•• I I

IMate

I
1 1 1 1

Female 2 ~ 2 2
IU' ,$, 12~, '.'1

R.sult?

InJured 1 1 1 1

Klilecl 2 2 2 2

PhYSically ,II 3 3 3 3,14. 1. 101 ,:leI 1.21

Tr••ted by Doetor? : I
\Ves 1 1 1 1

NO 2 2 2 2
leal 11H 1271 1q',

Hospitalized?

Yes , 1 , ,
No 2 2 2 2

'MI 1121 \21' ,".
Un.ble to Work or go to I ISchool tor Any Period?

'tes

I
, , , 1

No 2 2 2 2
, 1671 \':)1 1ftl 1.~1

Injury Stili Bother

I IPenon Now?
'tes 1 , 1 1

No 2 2 2 2
,..1 "·1 1301 '''1

Cost 01 MediCal c.,e
(Doctors. HOIPI18I.
Medk:lne) Belore
InsuR~? • $ , S

'''''41 ""20' ,31-:161 141·S~'

Insuflnce Peid Any I
,

Of theCosl1
Ves I , 1 1

NO 2 2 ! 2 2
I1SI 121) 1311 1~1

Anyone Else Pey for the I

I
MedicIIl c.re?

Ves 1 , 1 1

No 2 2 2 2
1111 1221 13e1 I~.I



'UI

13. Did JOU end your family or houNhold suffer any cia,...... to your house or ....rtlMnl
or d81u,_ to your tumltur. or personal~y as • result of tM M"I?

2 No
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PLEASE ANSWEA I
QUESTION 1.

SKIPTO
QueSTION 15

14. Wh.a kind of dlllII89_ or dlltUgeS did you sun.,?
P\.EASE CIRCLE 'NO' OR'VES' FaA EACH KINO OF DAMAGE IN THE lIST BELOW
IF VOU ANSWER "YES,' FIll IN T"lE AMOUNT OF DAMAGE
USE VOUR BEST ESTIMATE IF VOU DON'T REMEMBER THE EXACT AMOUNT

DAMAGED?
No Ve. AMOUNT OF DAMAGE

Root on bullcfinQ? 2 1 ~$ ,U 5742,

........... Of faundlltlon? 2 1 ~ $ 63 ~06il

Wa.1a or floors? 2 1 --. S 110 "'.76.

~s ~Windows or doorS? 2 , 11"'3 e-o

Yn end IandacapiftO? 2 , --. S ,1. ''-201

Gente or other building on PfoPettY? 2 1 --. S 12\ 22·211

FurMce. air conditioner or
hoi...heater? 2 1 ~$ ,21 2t-3A1

Other .... of building? 2 1 --. $ 135,_'1

FumIhn? 2 1 ~$ 1.2.&341

~? 2 1 ~ S I.' ~551

Rup or curtaInS? 2 1 --. S \"'7~\

~ (Ilovea. refrigerators. ~waIhtnt maC'lInes. ete.)? 2 ,~ S ,r "'31

800Ica or ...pen? 2 1 --. $ 11 •. 15-201

Pets7 2 1 ~s IZ'.n·t?'

Radio. TV Of II..? 2 1 ~s 121.21-3061

JewaIry? 2 1 --. S 135_"

c.ra, truck, or 0lMf veh6dell 2 1 ---. S '.2 *4\

Any OCher penonal property? 2 , -.. S ,•• 110-551
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15. DId you 10M eny things IMI were eICMC_lIy velu.bIe becIIu.. of their senllmen,,1 eaoc_llon, lnet IMI would be
dltllCull or illlpouible to rep&IC.?

i.1

-
, v..

t
PLEASE ANSWER

QUESTION Ie

2 No

SKIP TO
QUESTION 17

lS'1

ISiI

lAI

ltol

,
1......... 1~1. the kinds of thl"" you loll.

CIRCLE AS MANY AS APP\.Y

J....,rv or persoNI clothing with sentimental value-------------
Important documer.:_ &uch IS diploma, Plaports. birth certificate., etc,

Letters anc:I phot09raph.

Something else that WI' irreplac.able PLEASE OESCRIBE

ISJoG)

17. DId you hllve 10 'Nve your hou.. or lper1lllenl either before or Ifter the ev.nt for any period of tJme?

I'" 1 Y... !)efore the 2 Y.., atter the 3 No-
avent to avoid event because of
Injuri.. damagll or

~
injune. +

PLEASE ANSWER PLEASE ANSWER
QUESTIONS OUeSTIONS
llANO 19 llANO 19

+

SKIP TO
OUESTION

20

11$04'1 la. HOW IOft9 did you hey. to Ilv. somewher..... - 1I0w many dey,?

1t. Where dkl you ...,?
PLEASE ANSWER 'YES" OR 'NO' TO EACH TYPE OF PLACE

Y.. No

III'

,",
l101

2

2

2

2

2

Emergency slleller prOVided by community or lly dilUter serYIce.

Mote' or hotel

With friends

With relatlv"

Someplace else
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ZO. WMt we,. the to.-I dol.. costI to you and your tamlly that resulted from th••..,.n'1
PLEASE INCLUDE THE COSTS THAT RESULTED FROM THE INJURIES AND DAMAGES YOU LISTED IN QUESTIONS 12
AND '4. ANY LOSSES OF VALUABLES IN QUESTION 16 COSTS OF LIVING IN OTHER PLACES IN QUESTION 18
AND ANV OTHER EXPENSES YOU HAD AS A RESULT OF THE EVENT

INCLUDE ALL COSTS EVEN IF THEV WERE PAID BY SOMEONE ELSE

PLEASE ESTIMATE IF YOU CANT 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

,73-7., TocaldoilarcOit s _

IF you HAD ANY
COSTS AT ALL.

PLEASE ANSWER
OUESTION 21

BELOW

IF YOU HAD
NO CQSTS AT ALL

DUE TQ THE EVENT.
SKIP TO

QUESTION 33
ON PAGE 10

21. At tIM time tIM .y.nt occurred. did you My. any Inau,.~ on your pfOlMflY Of' .-nonal poueulons
thai yOU thoUVht would COY... any of tIM IoIMe and .1l!M"'" connKtecl with tIM • ..,.nt?

1 V..

PLEASE ANSWER
OUESTIQN 22

2 No

SKIP TO
QUESTION 30

.a.

PLEASE ANSWER
OUESTION23

23. W.. tIM claim honcnd1

2 No

PLEASE ANSWER
QUESTION 24

24. Why didn't you to. a claim?

Cli

PLEASE ANSWER
QUESTION 25

SKIP TO
OUESTION30
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'F fOU FIL.ED A CL.AIM PL.EASE ANSWER QUESTION 25 BELOW

-+
25. On the whOle. hOw flirly do you think the insurance company truted your claim?

PL.EASE CIRCL.E THE QNE NUMBER THAT CORRESPONDS WITH YOUR ANSWER

, Ve. y t~lIr 2 Somewnat 3 $om_nat 4 Very unfa..
treatment fa.. unfa.. lrealment

!
t'ealmenl Ir.alment

*SKIP TO I PL.EASE ANSWER
QUESTION 27 QUESTION 26

I

;
28. DIcI your insurance company do Iny

Of the following thi"9l?
PlEASE ANSWER YES OR NO TO EACH ITEM

Yes No

1~,

119,

2

2

2

2

2

Process your claIm 100 slowly

Olllllow claIm unfairly

O,d nol ~y enougn 10 replace
damaged or 1051 property

Company represental,ve was
bad mannered

Company dIg somethIng else
thaI was unfa..
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27. Did you receive any P8ymenta on your cl8im from your inaur8nce comP8"y?

201 , Yes 2 No

+ ~
F'LEASE ANSwER SKIP TO
QUESTIONS 28 QUESTION 30

AND 29

21. How much of the coats 0' rephlcl~ or r.palri~ damaged property did the insurance comga"y P8y?
CIRCLE ONL,Y ONE ANSWER BELOW

1211 , None

2 Le.. than , 0"4

3 '0"1. - 29%

4 30"4 - 4n
5 50"4 - en
e 70"1.-8n

7 QO"4 -,~

29. For whllt dam".. did you ree.lve payment from your InSUr8nce com.."y?
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 MONEY YOU WERE REIMBURSED.
PlEASE ESTIMATE IF YOU 00 NOT KNOW THE EXACT AMOUNT

RECEIVED PAYMENT?
AMOUNT

REIMBURSED BY
No Yes INSURANCE

DaINge to building you Iiv«lln 2 1 ~
, 122."-211

Cosla of injuries receIved by persons 2 ~
, 121. :100361

~ to peraonal DOIHUJOnI
CdOtnes. furniture. etc.) 2 1

-----
,

131. ~7"21

Oam8ge to cars or 'ruCkS 2 ...... , 143_1

Other cs.maQ. 2 -. ,
,6011'MI



IF yOU HAD ANY COSTS OR EXPENSES DUE TO THE EVENT. ANSWER QUESTION 30

30. Did you receive .ny help in ~yl~ theM expenses trom .ny ot the follo.l"O sources?
~EASeCHECK NO OR YES TO EIl.CH SQURCE
IF YOU RECEIVED MONEY. PI-EASE INDICATE THE AMOUNT
IF THE HELP WAS IN THE FORM OF A LOAN. ENTER THE AMOUNT IN THELOA~' COLUMN BELOW
IF A GRANT OR GIFT. USE THE GIFT COLUMN

B-21

RECEIVED
FINANCIAL AMOUNT RECEIVEO

HELP? .... Granl
No Yes .... Loan or Gilt

.-. tElAmerICan Red CrOM 2 , S • 11...'" 6-<l

Rel.'lves 2 ~ S I 120.2' 321

Small BUll"... Adminlltratlon bull"... lOin 2 --. s • 133._51

Small Buli"... Adminll'~ltionpersQNlIIOIn 2 --. $ I 1... .,·511

F.rm.... Home Admen.l.rtIhon 2 --. $ I is. 10-"1

FoM (Feder.1 Oi_Ier Assiltanca Adminislrallonl 2 -... $ I .7."'" fEj
FEMA (Federal Emergency Management Agenc:YI 2 --. $ S .20.2'·32,

Velerans' Administration 2 --. s S 133._51

Unemployment insurance 2 ~ $ S .....7·511

Other federal governmenl agency or pc"OQrem 2 ~ S $ IH.IC)07"

Local bank or MYlngS and lOin 2 1 ~ $ $ (7 ....." tEj
Local community organization 2 ~ $ S 120.2'·321

Cl'luretl or SYrlaQOQue 2 ~ S $ 133._51

Sr.te governmenta~ 2 -... $ S 1....'·511

L.0CIl government~Y 2 --. $ $ IHIC>"I

L.aDor UnIOn 2 ~ S $ 17."'" fB3
Employ., 2 ~ S $ 120.2'·321

Some otl'l., Mill (DESCRIBE) 2 ~ S S 133. )4.461

.....,1
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31. Did you take I deduction from your income tal 'or the elpen... you hid in connection wilh the evenl?

14.'

I~I

1~21

1 Yes

SKIP TO
QUeSTION 33

2 No

PLEASE ANSWER
QUESTION 32

32. Why dldn't you lIall... costa in your III return?
PlEASE CIRCLE AS MANY AS APPLY

OIl.' not I<.now that losses were tax deduchble

, O,d not have enouQh Income 10 make ,I worthwhile thaI year

, Insurance payment" covered all or most of the losses

Never Itemize deductions on my return

33. W.alher••ny inlerruptlon in public ulillli..II your home or in your Immed~leneighborhood because of the evenl?
PlEASE CIRCL.E . NO' OR 'YES' TO EACH UTIL.ITY L.ISTEO BELOW
IF·YES. ENTER THE NUMBER OF DAYS THE UTILITY WAS INTERRUPTED

NUMBER
INTERRUPTED? OF DAYS
No Yes INTERRUPTED

Gu 2 -. ,~J ~.·56,

EI.tCtriCity 2 --.. ~7 sa~,

Water 2 --.. ,6162-6£1

sew., 2 -.
'.~ .-ea,

GarbaQe Collection 2 -.. 8' 70·72---
PublIC TranSl)Ortat,on 2 -. ~3 :"4· ·el

Teleohone ServICe 2 ---. ,. 'S·8C·

34. AI I result of the event. were Iny other homes or lpertmenta dlmegM on your block or in your neighborhood?
CIRCLE NO ORVES TO eACH AREA BELOW
IF YES. ENTER THE NUMBER OF HOMES DAMAGED - ESTIMATE IF YOU ARE UNSURE

Your blOCk

Your City or town

o".e"
>tQ"es

OR ApA"TMeI';TS

OAMAGED'

f'lrto YIII

2

2

2

NUM8ER 0'

01 ...e"
"'OMes

0" ,p'''1..e''15
OA"AGEO

••.. J ~

'. ·!>·20



35. Severe' private groups and government qenc:1es off., helD to victims of dluste,. and fires.
In connectiofl with this ..,..,1, did any of the following ~ies contKt you or did you contact them?

PLEASE CIRCL.E NO, NOT SURE OR YES TO EACH GROUP OR AGENCY CONTACTED

FOR EACH AGENCY WITH WHICH YOU HAD CONTACT CIRCL.E YOUR DEGREE OF SATISFACTION
WITH THE CONTACT - HIGH, 'MEDIUM" OR L.OW

CIRCLE NO' OR' YES AS TO WHETHER YOU RECEIVED ANY ACTUAL HELP FROM THE CONTACTED AGENCY
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SATISFACTION IWERE YOU WITH RECEIVE
CONTACTED? CONTACT? I ANY HELP"

I
Not

No Sur. Ve. H~h Medium low YH No

Fir. Department 2 3 1 1 2 3 1 2 12a, 3:101

Local. County, Shenff or Stale Police DeClIrtment 2 3 1 1 2 3 1 2 C)I,32'J:l1

AmerICan Red CrOll 2 3 1 1 2 3 1 2 I:S-, ••l

NatiOnal Guanl 2 3 1 , 2 3 , 2 1)7, ••,

SalvatiOn Anny 2 3 , , 2 3 , 2 l.cl, .'''21

local church or aynaoooue 2 3 , , 2 3 1 2 I~.-"

Federal Diluter AuiItInce AQeflCY (FDA~) 2 3 , , 2 3 t 2 1",.7""

Local welfare deoartm.nt 2 3 , 1 2 3 1 2 1",11»"

Small Bulinea AdministratiOn 2 3 , , 2 3 1 2 152,_1

Farmers Home AdlI'Iin"'tiOn (FHA) 2 3 , 1 2 3 , 2 116....'"

Civil DefeftM 2 3 1 , 2 3 1 2 '11,...a1

FederalE~ncyManagement Administration (FEMA) 2 3 , 1 2 3 1 2 cal, a24:s'

Labor uniOn 2 3 , 1 2 3 1 2 ,..,-,
v.t.....,.· Administration 2 3 , , 2 3 t 2 ca7,_1

Military unill of the Regular Anrry 2 3 1 , 2 3 , 2 '70.71·721

Local IIOIPilaI 2 3 , , 2 3 1 2 173.7":"11

Local civic organizatiOns (e,o.. LiOns. KiwanIS.
'7....1~CIlamtler 01 Commerce••tc,l 2 3 , , 2 3 , '2

MennonIte Relia' OrganizatlOll 2 3 , , 2 3 , 2 ,'0. ""2,

Local puOlic workS dePar1ment 2 3 1 , 2 3 , 2 113. '''''1



31. Dtd you oet MY help from friend. or ,...lIv..?
PLEASE CIRCLE NO ORVES TO EACH SOURCE OF HELP
IF 'YES" TO HELP. CIRCLE THE KINO OR I~INOS OF HELP RECEIVED
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RECEIVEO
HELP?

No Y"

F,..ncIa 2

Relatives 2

Net9ntlor1 2

Churcn Of SvnaQOQue 2

Co-workers 2

Employer 2

KIND OF HELP
,CIRCLE AS MANY AS APPLV)

'1. 17·20,

121 22·251

121 21·301

136.37-401

-
l,""

37. How Iont did It Ilk. you 10 fll up your hous. Iftd
gel ......,. done to M •• comfortable .. you were Mtore the event?

, D~ 100 mucn to ,epal'

2 No time at III beCause little Of no damage·.._· ...lto-;'
1.'''.' 31. How nwny .y.?

I~UI 3.. AI told. how IonO did it like for you .nd
your t.mIIy to bKk Into
your fOUtIne event - how ...."y.,.? _
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40. As a ,...... 01 .... event, did any 01 the followlnQ heooen to yOU Of JOUr familY?
PLEASE CIRCLE NO OR "YES" TO EACH ITEM

NO Yes

IU, 2

15,., 2

155. 2

'541, 2

:!7, 2

'9. 2

I!., 2

110. 2

,II' 2

,12' 2

Went ,nto debt bot'rOW'1l9 money to Oil' for mechcal bills

Went Into deDt to Oil' b.1l1 for reeWlln to property or re~ementof ttl••~OYed

WII unemDlOYed for more tnan I wHk tleCau.. ofdI~ to the place wrtere you worked

Oeclded to move beeau.. it VIlli too dallgeroul liVing in !hit IocItion

~OOkecl ,nto genl"O more insurlnce coverage tor evenll or tnat sort

M~ to U.. UP ou, UVif\9S to pay tor losses lnes ellpen...

M~ to 1111 some of our ttll~' to PlY for 10.... and e..penNI

H~ to get In ~itiOnalmortgage (or blQQer mortgage) to finance repain to my hou..

Went into deot 10 d"Ply to Ply for 01l1li9" anes/or ,njuries
tnat _ hacl to go Without a lot of necftlities to DIY baCk Gur debts

..,. At the dille the ••..,t occurred. did you own or rent yOUr house or a~rtment?

Rent

~
41•. WIIIIt ... your monthly rentel,

excluding lIt1lltlet?

2 Own

~"'1). wtwt w:-.a .... ""-O1l..........01 your home
- wt\a' priCe GO you think you coulClllalte sold
it to' at Ilt the time?

S
""~=7t="'I-------
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FAMILY BACKGROUND QUESTIONS

42. What ia 1M IMke-uP of your household?
P\.EASE ENTER BELOW THE RELATIONSHIP TO YOu "NO THE AGE O~ EACH PERSON LIVING IN YOUR HOUSEHOLD
USING CIRCLES. INDICATE THE SEX OF ALL PERSON':i. WHETHER OR NOT THEY ARE EMPLOYED AND WHETHER
OR NOT THEY WERE LIVING WITH you "T THE TIME OF THE EVENT
START WITH YOURSELF ON THE FIRST LINE

~..L..

LiVeD IN
HOUSEHOLD AT

SEX EMPLOYED' TIME OF EVENT?
RELATIONSHIP TO YOU AGE MALE FEMALE Yes No Yes No

YOURSELF 2 2 2 (1·'1,

2 2 2 1'2·11.

2 2

-I
2 1"'·211

2 2 2 122·2&1

I

2 2 I 2 1.2'7·311

2 2 I 2 132-36\

2 2 2 131""

2 2 2 (.2.... '

43. How mucI\ tormel education he". you Men
P\.EA5E CIRCLE ONLY ONE ANSWER BELOW

, Old not grlCluate from nog" sctlool

2 HIC~1l sclloOl grlCluatt

3 ~eoll~e

• Co1lege llrlCluat.

44. Do you OW" Of ,.,.. tIM hou.. or ...rtment you .r. IIvl"l In now?

, Own

2 Rent

141
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41. Do you _'I. any of the tottowing kinds of insu,.nce coverave at lhe presenl time?

PLEASE CIRCLEvES OR NO TO EACH KINO LISTED BELOW

Not
Yes No Sur.

,ai, 2 3 AutomOblI. liability

1501 2 3 Fir. Insuranc. for house or apartment structur.

'511 2 3 Fir. Inluranc. on furniture and possessions

'521 2 3 FIOCCIlnsurance

1!31 2 3 EarthQuakelnsuranc.

'~I 2 3 Windstorm ,nsuranc.

1551 2 3 Burglary Insuranc. on furniture and posseS$lons

IHI 2 3 MeGic:a1 .Ilpens•• Inauranc.

41. Whel .. your 10lil1 "mlly or household income in 1979 and w_1 wa. It in the yea, you experienced the event1
CIRCLE THE APPROPRIATE NUMBER FOR '979 AND THE YEAR OF THE EVENT

TOTAL FAMILY OR
~OUSEHOLO INCOME

Year
1179 of E....nt

'57·51'
Under 15.000 0 0

15,000 to 17.498

17,500 to 18,vee 2 2

110.000 to 112.498 3 3

112.500 to 114.", 4 4

515.000 to 11i.8iQ 3 5

120,000 to 124.918 e e
125,000 to 1~.918 7 7

130.000 to 139.98Il 8 8

S40,ooo or ov.r 9 9

47. What Is your family'. rec'" background?
PLEASE CIRCLE ONLY ONE ANSWER BELOW

1511 1 White

2 Black

3 HilQanlC

4 Onental

5 American Indian

e Other
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.... Very otten. when • Nurd e".nl occurs. other h.z.rdl .r. pr...nt for .I.mple.•n ..rttIQuek. which ceulel

• fire or. lropiceillorm which c.u.... flood.
PLEASE CIRC..E BEI.OW~ to<AZAFlO Tto<AT WAS PRESENT

60. , F,'e

, 6' , FlOOd

·62. 1 Landslide

'6~1
, H\,jrrtc:ane

.~. T'ODICaI sto,m

'." 1 TornadO

.... , W.,>dSlorm

'611 EarthQ\,jake

'M'
, LIghtnIng

THANK YOU VERY MUCH FOR ;'NSWERING THIS QUESTIONNAIRE.

PlEASE PLACE IT IN THE ADDRESSED pt,:\TAGE PAID ENVELOPE AND MAIL TO uS

FOR OFFICE USE ONLV
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