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Federal relief for local governments following natural disasters is
provided under the assumption that without aid disasters may overwhelm
local resources thus slowing recovery. Using loss data for a sample of
counties experiencing disasters in the mid-1980s, this paper provides |
evidence that changes in the financial condition of local governments was b |
not improved by receiving federal aid. Additionally, the paper shows that |
the initial financial impacts of disasters may be negative, but that within

two years the net effect is positive.

Each year natural disasters cause significant damage to local public
infrastructure. During the 1980s in the United States, state and local gov-
ernments were estimated to have lost §1 billion per year to floods, earth-
guakes, hurricanes, and other natural hazards (Burby et al. 1991). Because !
these losses are sudden and relatively unexpected, the financial burden they !
impose on local governments can be substantial. The federal government |
supplies assistance for public losses primarily on the assumption that natural |
disaster losses may exceed local capacity to recover. This paper examines
the financial condition of local governments that experienced disasters and
shows that the provision of federal aid had little impact on their financial
condition. Furthermore, the results demonstrate that the repercussions of
disasters vary with time; they are strongly negative in the short term but |
become positive with time. |

In the twenty year period up to 1985, records indicate that there were .
over 500 federally-declared disasters in the United States (Rubin et al. |
1986). While most losses fall on the private sector, public losses are |

;Elbﬁtamial. Federal disaster relief is predicated on the assumption that major
isasters:

“—-—-__
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---are catastrophes which warrant assistance...to supplement the
efforts and available resources of states, local governments, and
disaster relief organizations in alleviating the damage, loss, hard-
ship or suffering caused thereby. (FEMA regulations [44 CFR Part
205]; Yezer and Rubin 1987)

By using damage thresholds and other criteria, the Federal Emergeney
Management Agency (FEMA) determines if federal help is needed g
prevent local resources from being overwhelmed. Several authors haw
questioned whether relief is being targeted to those communities mast i
need (Settle 1990; Burby et al. 1991), but no research has explicitly
addressed the assumption that aid is necessary for recovery. |

Past research on recovery has produced mixed results, but the genera]
conclusion is that disasters have little or no long-term impacts. Unfortu.
nately, the reasons for this absence of negative effect are not completely
known. The lack of long-term impacts could be a sign that governmen
disaster relief works. Alternatively, local resources and widespread eco-
nomic integration may provide sufficient forces to power local reco
regardless of outside aid. If federal aid is not needed to speed recovery, e
primarily becomes a transfer payment from one state to another. Determ
ing what circumstances if any justify federal help has important implications
for the management of federal assistance to local governments.

Past Research on Disaster Impacts and Recovery

The findings from research on recovery following natural disasters
produce an uncertain picture. As a review of the literature done ten yean
ago made clear (Wright et al. 1979), a number of often contradict
hypotheses have received some empirical support. These include
disasters may have negative effects for at least part of the community, may
have positive effects, may accelerate predisaster trends, or have no long:
term effect. However, the general conclusion from the existing research
taken as a whole appears to be that natural disasters have no long-term
adverse impacts.

This research base is subject to several limitations. Most studies have
been case studies and thus are subject to the restrictions of this form of
research design (including the difficulty of generalizing, small Ns, lack of
controls, nonstandardized evidence, and selection problems with choosing
disasters that are large and possibly unique). There also has been inadequaté
measurement of several important concepts, most importantly severity of
the disaster, but also including predisaster trends (or conditions), and
differentiation between community and individual effects. Of critical con=
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mn for this paper is that no article has explicitly tested whether the
availability of federal aid made an important difference.

Wright et al. (1979) stands out as the first large cross-sectional analysis
attempting to overcome the limitations of the case study approach. The
authors did an analysis using all counties in the United States and a second
analysis on a sample of census tracts. Using regression techniques, they
tested whether the occurrence of a disaster (measured by a 0-1 dummy
variable) between 1960 and 1970 resulted in changes in housing, popula-
tion, and other housing stock indicators during the decade. Their conclusion
was that disasters had no long-term discernible effects for counties or census
tracts as a whole. Indeed, the coefficients were sometimes positive though
not significant. The authors suggest that the lack of negative effect was
partially due to the small size of most natural disasters.

A large cross-sectional study of government losses (Burby et al. 1991)
also supports the assessment that most natural hazards losses are not
disasters. While the study did not examine the issue of recovery, an analysis
of losses to states and localities in Presidentially-declared disasters between
1980 and mid-1987 using FEMA records indicated that not all communities
suffered disastrous losses. Of the more than 8,500 federal grants to states
and localities, two thirds of the governmental units suffered eligible losses
of less than $50,000 and twenty-two percent had losses less than $5,000.
The authors questioned whether these damages constitute a catastrophic loss
for most communities. An additional survey of local officials in communi-
ties that had Presidentially-declared disasters confirmed this assessment.
The respondents were asked to assess the level of losses which would be
disastrous. Two-thirds of the respondents had actual losses that were lower
than what they rated as disastrous.

Most of the case study research has focussed on effects to the general
economy, but several have addressed governmental impacts. Friesema et
al. (1979) examined four communities struck by large disasters between
1955 and 1966 and found no long-term disruptions in the communities
Studied despite the severity of the disasters. In addition to a broad range of
€conomic and social indicators, they examined governmental impacts but
found no significant effects on property assessment or municipal expendi-
tures. Chang (1983) presents monthly revenue data for Mobile, Alabama

lowing Hurricane Frederic. He found that following the hurricane,
Monthly revenues for the city increased favorably over expectations (pri-
Marily due to increased sales tax collections) so much that the city’s fiscal
director quipped about the hurricane, “We need one every year.” However,
Within one year, revenues had declined back to normal levels. LaPlante
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(1983) argues, based on examination of riverine flooding in Pennsylvagj
that recurrent events in disaster-prone communities may threaten lgag There are several dimensions for recovery that could be measured for
governments where the disasters are not severe but repeated. : 5 local government. Fiscal condition or health of the locality is the most

If we accept the weight of the existing research that there are g obvious and arguably the most important in the long-run. Disasters can
long-term effects from disasters, the question remains why there is no effeg " cause not only direct losses to public property, but also entail costs for
As one commentator on Wright's study noted, “Perhaps the most interesting emergency services and cleanup. Additionally, a local government may
question is how the noneffect is produced” (Bates in Wright and Rossi 198; suffer indirectly from decreased revenues due to damage to the private
p. 39). As noted above, several authors have concluded that most so-¢; sector. Thus, disasters may affect expenditures and revenues.
disasters are not really disasters at all and should not pose a significan In the last twenty years increased attention has been focussed on
burden (Burby et al. 1991; Wright et al. 1981). Even where the disasters assessing local government financial condition and trying to determine
viewed as severe, the amount of life and property lost is usually only a sma measures of fiscal stress (see for example, Ferguson and Ladd 1986; Ross
portion of the existing base. We may reasonably question whether they and Greenfield 1980; Dearborn 1978). While the credit industry has bench-
should be a lasting detectable impact from disasters if the severity i marks for local governments, standards of comparison across communities
greater than losses from auto accidents or fires for example. Anothe are somewhat suspect given differences in resource bases, demographics,
explanation for the observed noneffects may be the extensive integration g service expectations, and political cultures. Therefore, no single accepted

local communities into the national economy (Friesema et al. 1979). Pri at measure of financial stress now exists with which to compare localities on

insurance, nondisaster governmental aid programs, and high populatio a single standard. A more reasonable approach may be to examine financial
mobility may spread the effects of disasters over the larger society so tha " indicators within a community across time and compare governments on
no locality is swamped. A third interpretation is that disasters act as a form ~ the changes rather than the actual measures (see Hughes and Laverdiere
of urban renewal that accelerates change and induces inflows of capita 1986; Groves and Valente 1986 for a discussion of indicators and compari-
(Dacy and Kunreuther 1969). The inflow of federal disaster aid may fit thi sons). Indications of adverse impacts or stress would be disturbances in the
last category. However, empirical proof that federal aid plays this role a changes over time.

that aid is necessary is missing.
Research Questions

Recovering From Disaster _
The following two questions are the central focus of this research:

This paper will follow Friesema et al. (1979) in defining recovery & (1) Does federal disaster aid lessen financial stress on local govern-
“the reacquisition of system capabilities on any variety of dimensions” (p ments following disasters?
44). However, as they note, “If ‘recovery” entails a return to a disturbet
behavioral path, then clearly the existence of a disturbance must be demon®
strated” (p. 42). The simple occurrence of a physical event such as a
earthquake is not enough. The physical event must have impacts on human
systems that cause significant losses. The measurement of initial impacis
therefore becomes critical to determine the disturbance. They go on to noie
that determining the point at which recovery is complete is also complica ed
by the need to consider whether the dependent variable is dynamic. Refuf®
ing to an equilibrium state is recovery if the dependent variable is relati ely
stable over time. However, if the dependent variable displays a trend,
recovery may mean not only reaching the predisaster state but reaching the
point where the community would have been without the disaster.

(2) Does the severity of the disaster make a difference for local govern-
ment recovery and the importance of federal aid?

We the problem of recovery is not limited to local government alone,
public losses may be more critical. Damages to public infrastructure can
€reate not only inconveniences but economic disruptions in the private
Sector. Adverse impacts on local governments’ finances could require
Cutbacks in services or the raising of taxes. With a growing shift of
EOvemnmental responsibilities from the federal to state and local levels,
ﬁ;m“f;pected financial obligations such as disasters could create local fiscal
mnﬂ;me focus on public losses as opposed to private losses also offers a
. anli?gll:al advantage for studying the question of recovery. Losses in

Or private property are not borne equally in a community but are
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generally concentrated on a small number of people or households,

the reasonable unit of analysis may be the individual, household, or bus Table 1. Variables and Measures
when discussing private losses. Using community-wide measures gg ;

common in many studies may mask the differences in effects on individyg] ' Constructs Measures*

by an average. However, for a local government, the loss is to the loc Dependent Variables

as a whole, and thus the government as the unit of analysis is appropriae. Change in local revenues  Percent change in local revenues per capita,
per capita 1982-1987

i Change in expenitures per  Percent change in general expenses per capita,
Design of the Study e 1062.1987
The basic design of this study was to compare changes in severg) Change in operating Difference in general operating position,

position®* 1982-1987

Disaster Character
Disaster severity Total losses as a percent of 1982 general expenses 1,2

Capital Losses Capital losses as a percent of total losses 2

measures of local government financial status before and after a natura]
disaster. The local governments selected all had suffered some losses frog
natural disasters during the study period, but only some received federal aig
in response to those losses. Thus receipt of federal aid is the central trea

being studied. . Elapsed time ﬁ;;'llngl;s;nms between disaster and fiscal year 1,2
Based on several case studies, Haas et al. (1977) constructed a concep ~ Available Resources

tual framework for understanding recovery processes to which others b ] Federal aid Percent of total losses paid by federal aid

referred. Besides identifying four phases which emphasize the tempora Local income Per capita income, 1985

nature of the recovery process, the authors suggest that four key factor Tax burden 1982 Local revenues per capita as a percent of

1985 per capita income
Leadership MNumber of county financial and administrative
employees per 1000 population, 1982

shape the speed and degree of recovery. The four factors are magnitude
loss, resources for recovery, prevailing trends, and leadership. The au

suggest that the magnitude or severity of the disaster is the only factor lin Trend

to remvarydbij;;lea: ew_.rldencde.l buf th;fn the r:;ther :acmrs are rn?;mnahleh B lsiion growth Percent change in population, 1980-1986
OnSAREC T o e GBE Tou aCiors ProyIce & o _ Predisaster trends in local ~ Percent change in local revenues per capita,
framework for constructing a model to test the impacts of disasters ang a4 Tevenues 1977-1982

IECOVETY. Predisaster trend in Percent change in general expenditures per

expenitures capita, 1977-1982

The list of the variables used and their measures can be found in Table E :
Predisaster trend in Difference in general operating position,

1. Except for 1985 Per Capita Income, all the measures are calculations

: : - operating position** 1977-1982

raw data. Where measures are expressed in per capita terms, the popula ol V“ii:mh

i i i ,1980,0r1 . :
useFl in the denominator was fmm_f.?:ensus estimates for 1975 . . Age of capital stock ool sar ot Mg M bR 1530
whichever year was closest. Additionally, all measures of financial condi ] a5 of 1980 ousts,
tion and disaster impact were adjusted by th_c Price c‘:eﬂamr for H__._ ;-_ Prl.'.disa_ﬂ‘u local revenues Local revenues per capita, 1982
government services to a 1987 base year to eliminate differences due to - Percapita
inflation. ' Predisaster expenditures ~ General expenditures per capita, 1982

i Per capita ke
The dependent variables listed are those measures of financial condition . g 3 i
3 : 3 | redisaster operating Operating position, 1982 1

for which data are reported. As mentioned above, no single measure & —Position®*

financial condition is adequate so multiple dependent variables need to B¢ Sources; 1, .S, Census, Census of Governments, 1977, 1982, and 1987; 2. Unpublished

tested. If disasters have an impact, we should expect to see differences i Bog Emergency Management Agency Records; 3. U.S. Census, City-County Data
these variables. k 1988; 4. U, Census, Census of Housing, 1980,

L]
Measures are calculations from raw data except for per capita income

ungﬁfﬁiﬂg position = [(General revenues - General expenditures)/General reve-
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Operating Position is the difference between general revenueg

general expenses divided by general revenues and converted 10 a perg

Positive values for operating position would indicate revenues exceed

expenses and generally a more favorable financial condition. Pogij

changes over time also would be a favorable sign.

The severity of disaster is a critical measure. Given the contradicy
findings in the literature, no expectation about the direction of effegy

ame adjustments by FEMA. The coefficients for federal aid may be either
~ oative or positive depending on the local government’s policy strategy.
‘For example, a disaster could require new expenditures to replace losses,
‘hus raising spending levels. Alternatively, the government might cut ex-
enses to adjust to revenue shortfalls. The revenue and expenditure equa-
: tions might produce equations with opposite signs. Per Capita Income is a
hypothesized. The construction of the measure follows the concept for the potential resources available in a local community. The
“impact ratio” suggested by Wright et al. (1979). Public losses from ¢ tfect of this variable should be negative with respect to disaster impacts as
disaster are in the numerator while the denominator is the 1982 Gene ‘more resources should moderate impacts. However, greater wealth in the
Expenses for the county government. This measure of the disaster .ommunity also may allow for government expansion. No direction is
therefore is adjusted to account for differences in resources in each coun therefore hypothesized beforehand. The variable Tax Burden measures the
The measure reflects the obvious but important distinction that a $100,¢ size of local revenues relative to personal income. The coefficient for this
loss would be more severe in a county with a $1 million budget tha measure is hypothesized to be negative as higher numbers suggest a higher
same sized loss in a county with a $100 million budget. Losses in { ax burden which would promote political resistance to further increases.
numerator are from Federal Emergency Management Agency recog ~ Conversely, lower values may allow more leeway for raising taxes to make
These are losses, as determined by FEMA field investigators, which up shortfalls.

eligible for federal aid. Since fﬂdt?l‘ﬂ] eligibility standards do not cow c Many researcher cite population change as a major factor driving local
types of losses, this is a conservative estimate. However, it is a reasonal government expenses and revenues. While the dependent variables are
comparable measure across the two treatment groups. Dep{emqted pIC already adjusted to reflect population changes, growth (or decline) can
is the most notable type of loss not covered by federal guidelines. Thus affect revenues and expenses depending on economies of scale and excess
bridge which was fully depreciated but still standing probably would not! capacity in government services. A growing county with sufficient services
covered. Localities not receiving aid had preliminary assessments dol already in place to serve the incoming population may incur only minor
determine the extent of their losses and possible eligibility for aid. Nonline additions in expenses but substantial gains in revenues. The opposite result
representations of disaster severity as well as interactive effects with oth is also possible so the direction of the coefficient can not be predicted a
variables, particularly time, are reasonable possibilities and were tested. priori.

To control for underlying financial trends that may have preceded the
1982-87 fiscal years, variables corresponding to the dependent variables but
for the period 1977-82 are included. The variable Age of Capital Stock
Provides a relative measure of the age of public infrastructure. It is assumed
that public infrastructure surrounding homes was built at roughly the same
 lime as the homes. This measure controls for the need that localities with
“lﬂﬂ_‘ Infrastructure may have to spend more on capital improvements and
fepairs. It also controls for differences in eligible federal losses due to
€rences in remaining infrastructure life or the undepreciated amount.

coefficient should be negative for the revenue and expenditure depend-
€0t variables, . ’ e

The measure of capital losses simply makes the distinction betw
losses to property and losses for cleanup and emergency services.
coefficient for this measure should be negative for the revenue and expen
dependent variables since capital losses could be spread out over a long
time period through debt financing thus requiring less change in reventi
and expenditures. However, for the operating position, the coefficie
should be positive since being able to spread the losses over time means I&
need to raise expenses in any given year relative to revenues. Time Sink
disaster is a control variable. With the passage of time, the impacts !
disaster should be moderated.

The collection of variables for available resources includes the tres
ment variable, federal aid. For localities not receiving aid, this will be &
Federal guidelines now mandate cost sharing with a 75/25 split so that m&
localities will be near 75 percent though discretionary policy allows &

Th! sample frame from which this group was drawn was based on
published records from FEMA of counties that had requested federal aid
al:“:]Ilatuml disasters. In order to assess the disturbance between the 1982

1987 financial statements, only counties that had disasters in 1983,

S W R W WS S ——
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1984, or 1985 were included. Communities suffering losses in 1986 an,
1987 were excluded as federal payments may be delayed for as long ag; Table 2. Comparison of Aided and Nonaided
year after a disaster, Keeping counties which may not have received thej County Governments
aid in the sample frame would have biased the results. Counties wis
disasters before 1983 were also omitted since their disasters would haye Measures Aided Counties Nonaided Counties
taken place before the first financial measure in the dependent variableg, Number of cases 53 59
Additionally, localities that had more than one disaster during the 1980 1986 Population
1987 period were excluded to simplify the interpretation of the impacts g Average 106,764 47,234
disaster to one readily identifiable event. The sample frame included maor Median 26,901 21,860
than six hundred counties. The sample population for this study was selecteg Minimum 1,352 5,732
» by drawing a simple random sample and produced a group of 112 county Maximum 1,367,045 406,034
governments from across the United States. Fifty-three of the counties Population Growth, 1980-86
| received aid and in fifty-nine counties FEMA denied aid since the overal Average 56% 49%
L disaster was judged insufficient to merit a Presidential Disaster Declaration Median 3.0% 1%
€ Characteristics of the treatment and control groups (aid and no aid) are simun a50% AL
listed in Table 2. While there are some differences between the two groups, mhnug. - T e
both encompass a wide range of counties and the median values are lﬁ:rc e $8.730 § 7,887
relatively close across most measures. The aided counties were generally Medi-i 3.1 o ” 68
somewhat larger, wealthier, and in better financial condition. The counties - 3: 692 5:130
in the sample come from 30 different states. B 17304 13.487
1987 Local Revenues Per Capita
Results Average $322 § 246
Analysis of the model was done using OLS regression. Table 3 provides :’;:}inm 2;3 1:?
the results for the regressions on revenues and expenses. The coefficient fo | e 008
federal aid is positive in both regressions as expected but is not statistically 1987 Operating Position ; |
significant in either equation. Additionally the size of the coefficients is Average 199 3.4% .
small suggesting there is no strong effect. Median 39% 1.8% i I
While federal aid had no discernible impact, the severity of disasters: Minimum -653% -22.8% i
was significant at the .001 level in both equations. Both coefficients are Maximum 27.9% 25.1%
positive and of similar magnitudes though the coefficient for the revenue's Disaster Severity (Losses as a percent of 1982 expenditures)
equation is slightly higher, 1.11 versus 0.81, The size of these coefficients Average B.9% 4.0%
show that for each percentage increase in the severity of the disaster, theré Mfdiﬂﬂ 1.9% 1.4%
would be roughly equal percentage increases in revenues and expenses pef M"i_mm 0.01% 0.03%
capita over the five year period. Based on these two equations, though, these Maximum 156.1% 75.8%
results do not suggest whether this is a negative or positive impact. Highe® "":" of Capital Stock (Housing stock built before 1939)
revenues and expenses could be a sign of positive stimulation to the locak M::“‘E‘-‘ 27.7% 234%
economic base through the “urban renewal” effect. However, the highef b - 20.3% 20.2%
revenues and expenses could suggest that more effort was necessary on the S 5.5% 7.3%
) ; : Maximum 65.9% 65.9%
local governments’ part to replace the losses. The slightly higher coefficient
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Table 3. Regression Results for Revenues and Expenses I
in the revenue equation suggests that the stimulatory effect may be a more | ::
Percentage Change  Percentage Change masﬂnablc interpretation over time. 1
Local Revenue Per  General Expenseg 3 \ . ; I
Capita 1982-1987 Per Capita 1982-105~ The regression results in Table 4 reprﬂsent two different models using I
Constant beta 122.6 48.6 changes in operating position as the dependent variable. The results for the (i
: 31300 2.19%* first column use the same basic model as the regressions in Table 3. The Il'-f
Disaster Character coefficient for federal aid is again not significant (though negative this |
Disaster severity beta 111 0.81 time). The negative coefficient suggests that federal aid actually had an ] ]
: 4.37%%" 4.62%%e adverse impact. However, given the low statistical significance, no effect
Capital losses beta -0.16 -0.11 should be attached to federal aid for these equations as well. ; '
oy ‘ -0.98 i The coefficient for disaster capital losses is positive and significant at | z
# Blapsel time beta ke P the .10 level. The results support the hypothesis of a positive relationship. l|. i
- . s = The negative coefficient for the control variable 1982 operating position 1
C Avallable Resources may reflect that operating position is probably an equilibrium measure. !
€ Federal aid beta 0.005 E-E: Therefore higher values in one period are apt to be followed by lower values 1
R A Lm -EET 0.001 Jater as the locality seeks to adjust to the equilibrium target. p'
; .1.88% 031 A major difference between the results shown in Table 4 and those in i
Tax burden beta -16.8 0.41 Table 3 is that the coefficients of determination are much higher for the E
t -2.34ee 0.16 equations in Table 4. This difference shows that estimating changes in it
Leadership beta .3.23 -1.76 operating position is subject to greater reliability. The higher reliability of I
t -0.76 059 the equations in Table 4 may be an indication that the effects of disaster (as i
Trends well as the other independent variables) are not constant across localities b
Population growth beta 0.55 -0.11 with regard to affecting revenues or expenses. In some communities, the L
t 1.08 -0.32 independent variables may put pressure on the revenue generating capacity, i
Predisaster trend in beta -0.10 while in others the variables impinge on expenditures. However, they ! i
local revenucs t -1.59 clearly affect the combined measure of operating position. The difference I
Predisaster trend in beta -0.01 may also be due to political choices at the local level. Certain communities 1]
expenditures t -0.29 may be more inclined to adjust revenues, while others modify expenses (]
Control Variables because of political preferences. Because local governments generally must I
Age of capital stock beta -0.10 -0.57 maintain balanced budgets, some adjustments are likely. The differences |
t -0.27 -2.36** between Tables 3 and 4 suggest that estimating which side of the revenue- |
Predisaster local beta 015 EXpense equation will be affected is more difficult, but clearly some l
TEVenuEs per capita t 1.88* readjustment of the balance is made. i
Ff:iiiaaﬂl:;faﬂpmﬂﬂurts :’m g:;ﬁ The second regressio.n :qua!iﬂn in Table 4 uses the same dependent
Sig;'!iﬁcant = - variable b!.tt includes an lrntf:ractwa Leffect bahﬁfeen time and saveiity. As _
oy i’ 35 _— :&ted ear].tffr, the possibility of nonlinear fu_ncnnual forms to certain vari- i
i e Adi. R? e 37 3 S:S and u:lteracrmrll effects batwee_n vana_hles wias re:lmgmzed in t!m
010 * F A pgeis 3,107+ L t;mh dem%n. Tesh_nlg supported an mtr.:,racuva effect ,Df time and severity
€ Operating position dependent variable, The variable Elapsed Time
Was dropped in the second model as its statistical significance indicated it
Was not a factor. The interesting difference between the two columns in
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Table 4. Regression Results for Operating Position
Difference in Operating Difference in Operag,
Position 1952-1987 Position 1982.1987
Constant beta -21.06 -16.85 '
t -235%. -1.88"
Disaster Character
Disaster severity beata 0.03 -0.30
t 051 -1.84*
Capital losses beta 0.08 0.07
f 1.77* 1.64*
Elapsed time beta 0.06
t 0.58
Interaction of severity  beta 0.014
and elapsed time t Z25%"
Available Resources
Federal aid beta -0.02 -0.006
1 -0.55 -0.18
Local income beta 0.001 0.001
t 1.B1* 1.69*
Tax burden beta -0.21 -0.29
t -0.35 0.49
Leadership beta 1.50 1.08
t 127 0.92
Trends
Population growth beta 0.12 0.155
t 0.88 1.14
Predisaster trend in beta 0.10 0.14
operating posidon t 117 1.65*
Control Variables
Age of capital stock beta 0.21 0.19
t 2158 1.57%%
Predisaster operating  beta -1.00 -1.05
___position t 9.9]*** -10,4***
Significant at
0.01 ==* R? 0.70 0.71
0.05 ** Adj. R 0.66 0.68
0,10 F 20.87m*" 2033+
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"able 4 is the change in sign and in the level of statistical significance for
' he variable Disaster Severity once the interaction term is introduced. The
other coefficients change only slightly except for the predisaster difference
ing positions which becomes statistically significant in the second

The interpretation of the interaction term along with the normal severity

;msum also produces a substantively interesting result. The severity of the
:digstcr has a negative effect on operating position by itself, but a positive
effect when combined with elapsed time. The net effect of these terms

; suggests that for periods up to 21 months, the impact of a disaster is negative.
However, when the time since disaster passes 21 months the net effect is

itive. Therefore, disasters initially cause stress but within two years
stimulate the localities to improved financial conditions. Interestingly, the

pet positive effect at 22 months and beyond is experienced irregardless of

the severity of the disaster. The combined effect would suggest that as a
disaster becomes more severe, the initial negative impact is greater but the
rebound is also greater with time. This may reflect forces pushing toward
equilibrium, particularly the need for most localities to maintain balanced
budgets.

A large proportion of the observations had very low severity disaster
events. As noted in Table 2, the median severity percents were 1.9 and 1.4
for aided and non-aided communities. In order to test whether the low
severity disasters were biasing the estimators, a regression was done on a

subset of the observations with severity measures greater than five percent.

This included 22 of the original 112 observations. As would be expected,
fh: lower sample size inflated the standard errors so that only one variable
in tl:us regression was significant. The sign of federal aid changed to a
positive value, but the coefficient was still small and not near being
significant. Thus, even focussing on the high end of the severity scale, no
effect of federal aid could be found.

Discussion

. The most important finding of this article is the lack of effect of federal
aid When comparing changes in financial condition of local governments
Over time. Several explanations for the lack of observed effect suggest
s elves. The severity of most of the disasters in this sample was low.

our-fifths of the Jocalities had disaster losses that were less than 5 percent
m;“* Year's get!eral expenses, a loss within most communities’ probable
- rve funds. With losses so low, no effect may be likely. Therefore federal

Mmay not make a difference as the disturbance is too small to register over
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time. The distribution of losses observed in this sample follows the paga E
of losses noted for all public losses in federally declared disasters dygj; formal programs make it unlikely that state aid could be accounting for all
the 1980s (Burby et al. 1991), Thus, many local governments may the differences.
require aid. i Unmeasured financial changes at the local level also may account for
The selection of the sample for this study excluded counties wj the lack of observed effect. While the measures used here as dependent
multiple disasters. Burby et al. (1991) found that although governmen yariables are reasonable, local financial condition is obviously much more
experiencing more than one loss event were less than one-fourth of the topa mmplicated. Localities which did not receive aid may have absorbed the
cases, they accounted for more than half the losses. Thus, the need fq Josses through reserve funds or by taking on debt not captured by these data.
federal aid may be very different for local governments with multipe A more thorough examination of individual governments’ financial state-
disasters. Whether this is true even for relatively low severity events ments might reveal that unaided disasters did have impacts but in a manner
repeated over time is an open question. Y | ot captured by the measures used here. However, the fact that severity of

disasters did come through as a significant measure suggests that the

Nevertheless, if there is indeed no difference for low severity events f : * =
dependent variables are reasonable and measuring disaster impact.

governments with single disasters over time, a large proportion of fe

grants are being distributed needlessly. These results suggest that feders ' The significant coefficients for disaster severity observed in this study
aid may need to be reformed so as not to distribute relief to low severi suggest that the assessment of impacts following disasters may need to
losses. Additionally, some localities which now have relatively sever consider a more complex set of relationships that are not simply positive or
losses are not eligible for aid because the disasters are more concentrateg negative but changing over time. Further studies to evaluate the dynamic
and do not meet the guidelines for federal help. Adjusting federal policy so relationship between time and severity are needed to understand better the
that eligibility for aid is not dependent on the overall size of the disaster bug appropriate time periods for policy intervention. The best approach in the
instead goes to the most severely hit local governments would ; first two years following a disaster may be unwise when pursued later. The
resources in a more efficient manner. Aiding communities with low severity ~ results presented here strongly indicate that for aid to do the most good, it

losses may simply reduce their willingness to fund these losses themselves ~ meeds to be received as early as possible.

even though they have the capacity to do so without negative consequences. Further research is needed to evaluate the importance of federal aid for

The lack of effect of federal aid alternatively may be because localitie ~ speeding recovery. Evaluating local governments with multiple disasters
that did not receive federal aid got state assistance. Local officials cite may be one promising avenue. Case studies or more detailed financial
federal aid as being the most desirable form of assistance for disaster relie - analysis of localities that had high severity events but received no aid may

(Burby et al. 1991). However, in an effort to transfer the costs elsewhere, help to explain what these communities do to avoid adverse impacts or if
is reasonable to wonder if local governments that received no federal aid those impacts are being felt in changes not measured by this research.

then turned to their respective state governments. Unfortunately, the data @
test this hypothesis are not readily available. Except for California, no states Conclusion
have formalized disaster relief programs for which records are accessib
Determination of which govemments received state aid would be diffi
due to the lack of a central source of information. Additionally, states may
not earmark assistance as disaster relief. Trying to decide whether §

_ grants for roads in a given year were disaster relief or normal intergove ' disaster may have gl i - 1
! mental transfers could prove impossible. For unmeasured state grants y 5 HEL PoSIVE ELISCL Of 0cal EOvenmucnl hnancid

conditi i : : ;
' have this washing out effect, however, it is probable that the amount of tion. This supports the results from many previous studies but provides

) d mo it . - g ' a
would have had to have been similar in size to federal aid. The financiad £ Sopisticated aual},rs} ' b.y mnlam}g thedyn.amxr: tiature of the impacts.
study also found no significant difference in recovery between local

f:‘ﬂ‘rrnments which received federal aid and those which did not. Further
E dy of the role which federal aid plays in recovery is warranted. Reforms
federal aid also may be needed to target assistance only on those

Disasters were found to have a changing impact over time on local
government financial condition. While the results suggested that there may
be some negative effects that last for more than a year, no long-term adverse
Impacts were found. Indeed, the results suggest that within two years, a

pressures on state governments during this time period and the lack of
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communities truly suffering severe local losses rather than simply ¢ y

hazard losses in a widespread disaster. Bisight, James D., Peter H. Rossi, Sonia R. Wright, and Elcanar Weber-Burdin,

1979. After the Clean-Up: Long-Range Effects of Natural Disasters. Beverly
Hills, California: Sage.

Wright, James D. and Peter H. Rossi (eds.). 1981. Social Science and Natural
Hazards. Cambridge, Massachusetts: Abt Books.

yezer, Anthony M. and Claire B. Rubin. 1987. The Local Economic Effects of
Natural Disasters. Working Paper #61, Boulder, Colorado: Institute of
Behavioral Sciences, University of Colorado.
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