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The Economic Impact of Hurricane Katrina on its Victims: Evidence from Individual Tax
Returns



Hurricane Katrina is arguably the most destructive natural disaster ever to strike the
United States. The storm killed ngal,000people and destroyedore than 200,000 homes
Property damage was estimated to be upwards of Bliddh. Eight years later, the population

of New Orleans is wehe.



pre-Katrina levels but negative effects persisted for those who were living in the worst hit areas
However, akey disadvantage of the CPS data is that it can only be used to identify eyacuees
who may not be representative of the average Katrina victMimreover, because the CPS
stopped tracking evacuees in October of 2006, it cannot be usedlt@mtelongerrun effects.

We are not aware of any other publicly available databett allow researchers to identify
individuals who were affected by the hurricane and link them tolatsina outcomes.

In this paper, we use a previously untapped data sednthBvidual tax returns-to
undertake one of the first systemati@analygs of the longterm social and economic
consequences of Hurricane Katrifza those who lived in New Orleans prior to the storiive
draw our sample from the universe of individual tax returns filed betd888and2010.Two
features of tax return data allow us to analyze the-tangmpacs of Hurricane Katrina. First,
tax returns contaifiling addresseswhich allowsus to reliablyidentify those residing in New
Orleansbefore the storm struck. Secomnde are able to link tax returns over time and thus
construct a panebdf households that spans twelve years, with Hurricane Katrina occurring
roughlyin the middle of thaperiod. Tx returns contain rich information about incanieom
different sources uch aswages and salariesselfemployment,unemployment insurance, and
retirement accountdany of these sources are nwell-measured in survey daté&/e can also
use the tax returns to infer mobilitpdhchanges household composition (e.g., births, marriage,

and divorce).

* For example, unlike other recent decennial censuses, the 2010 PUMS survey does not ask respondents where they
resided five years earlier. In light of the timing of Hurricane Katrina (September 2005), knowing where people
lived in April 2005 (five years prior to the 2010 Census) would have proven invaluable in the study of Katrina’s
impact.

® Using Longitudinal EmployeHousehold Dynamics data, Groen et al. (2014) estimate theinamaetrajectory

of a broader set of Hurricane Katrina and Rita victintseiif wage findings mirror ours; because of the richness of



Even with excellent data, empirical challenges remain. Estimating the causal impact of
Hurricane Katrina requires finding a credible comparison group to serve as a counterfactual for

the experiences of New Orleans residemthe absence of the hurricane. However, f



A number of key results emerge. First, the hurricane had large and persistent impacts on

where people lig. Overonefourth of New Orleans households



exogenous shock to migrate, people are able to choose from a wide range of possible locations to
move to, and they seem to choose places that offer them better economic opportunities
Consistent with this hypothesiSacerdoted012)reportsthat forced school changescause of
HurricaneKatrinahadanimmediate negative impact on school outcomes for displaced children
followed by positive longun effects on test scorddowever, we find that the increase in wage
earnings wasoncentrate@mongthose who eventually returdéo New OrleansVioreover, we

find that housing costs in New Orleans increased by roughly the same amount as wage incomes,
relative to control cities. These two facts suggest that while the incomes and employment of
Hurricane Katrina victims recovered quickly, the incognewthwe document reflestnominal,

rather than realincreasesImportantly, ourresults do not implythat the utility of the storm

victims improved. We cannot easure the noepecuniary costs of the disruptiameated by
Hurricane Katrina, but the fact that people tend to stay in a particular place when not hit by
exogenous shocks suggests that these costs are high.

Our study sheds light on the appropriate levels of disaster agitehsurance.Diverse
sources of id weremade available télurricane Katrina victims to easlee negative impacts of
displacement and economic loss. Direct disaster relief amounted to slightlysZ@billion
(Hoople 2013) Per capita unemployment insurance payments in New Orleans ddubie863
per resident in 2004 to $126 per resident in 2005 and $167 per resident hAN06. aid was
alsoimplementedhrough the federal tax systeifhe Work Opportunity Tax Credit, a program
that offers tax incentives for firms to hire individuals from certain disadvantaged groups, was
expanded to include individuals living in areas affected by Hurricane KaResmdents of New

Orleans were allowedtmake early withdrawals from their retirement accounts without paying

of the MTO indicate that there was little impaé¢ moving on economic outcomes, although the program had some
non-pecuniary benefit(Jing, Liebman, and Kat2007).
8 Authors’ calculations using Regional Economic Information Systems data.
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climate change is unlikely to be large, at least in d@eslocountries® In addition, he
economic losses associated with forced dislocation from an unexpected eveanuril@ane
Katrina likely represent an upper bound on the costs associated with a dislocation that comes
with decades of advance notice due, for instance, to rising ocean'fevels.

The remainder of the paper is structured as follows. Section Il provides additional
background on Hurricane Katrina. Section Ill describes the data sources used in the, analysis

with emphasis on the tax return data. Section IV presents the findings. Section V concludes.

Section Il Background on Hurricane Katrina

Tropical Depression 12 developesh August 23, 200%8% It quickly grew in size and
strength, and by the following day it was naniedpical Storm Katrina Katrina developed into
a Category 1 hurricane adravekd northwest across the Bahamas. It first made landfall August
25 on the coast of Florida, causing only a handful of deaths. It then movidavekacross the
Gulf of Mexicoand at its peak strength was a Category 5 storm with wind speeds clocked at over
170 miles per hour. By the time Katrina reached the Louisiana ooasiugust 29, it had
sustained winds that placed it as a strong Category 3.stiiriNew Orleans, wind speeds were

well over 100 miles per hod?.

19 0Our results are less informative regarding what {angeconomic costs of natural disasteighnbe in

developing economies. For instance, it is estimated that more than 26 million peopldyimdpareas of

Bangladesh will be forced to relocate over the next¢aftury (Bierman and Boas 2010). Additionally, our results

come with the caveat that what we observe is conditional on the government aid, insurance, and charitable activities



Thegovernment realized early on that Katrina had the potential to be the “perfect storm
causing massive wind damaged storm surges. New Orleanians had long known that a direct
hit on New Orleans mighlhave catastrophic results. The city is situated largely below sea level,

protected from flooding by a systemaznal



The worst flooding -more than ninéeet of sanding water occurred near Lake Pontchartrain and
in the lower ninth ward, but serious floodingsveeen throughout the city. A few areas of the
city sustained minimal damage; these neighborhoods tended to be relatively affluent.

Nearly 60000 members of the National Guard were sent to help with rescue and
recovery, in an effort that one command sergeant referred to as “far more difficult that anything
we faced in Iraq®® Soon thereafter, President Bush declared Katrina “one of the worstl natura
disastersn our nation’s history/(Washington Pos2005). Statistics back up this statement. Not
since the devastating Florida hurricane of 1928 had a natural disaster claimed as many American
lives!” Katrinaranks as the most expensive storm, causing over $100 billion in damage
than twice as much as the next storm, Hurricane Andrew (Blake, Landsea, & Gibney 2011).
Nearlytwo years later, over 600,000 individuals had yet to return to their honthe ioroader
affected areas. Nearly nine years latdew Orleans’s population recovereddaly 75 percent

of its preKatrina kevel

Section |lt Data and ldentification

Our data are drawfiom the universe of U.S. federal tax returns filed between 1999 and $010.
To construct our sample, we begin by identifying all househsldsse tax returns were filed in
New Orleans for the004tax yeair(i.e., those that werdue to bdfiled in April 2005) based on
filing zip code'® We classify thes@ouseholdss victims of Hurricane Katrina, which hit New

Orleans in August 2005. For each household, we collect data from tax records for the years 1999

®The PBS NewsHour, September 8, 2005.

Y This figure doesn't take into account the many other Kaméteted fatalities, including an estimated 600,008 pet
and animals that died or were left without shelter, and nearly the entire fish population of theemowded New
Orleans Aquarium of the America&R 2009;CNN 2005).

¥ These data are housed at the Internal Revenue Service’s (IRS) Compliance Réwaudéandcontain

transcribed data from all individual tax returns beginning in 1999.

¥ Throughout, we refer to tax filing units as “households”.
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through 201G° Specifically, ve obtain information on the household’s income from wages and
salaries, selemployment (Schedule C) incomeor los®s income from unemployment
compensationadjusted gross incoméocial Security income, angrossretirement account
distributionsfrom IRS Form 1040. To reduce the influence of outliers, we winstireadjusted
gross income, wag@come and retirement account distributions by replacing the values above
the £ and 99' percentiles with the values at those percentiles. We additionally collect the
demographic characteristics that can be obtained faamecordsfiling status, number of child
dependentat home or away from home, age of the primary filer, and filing address. We drop tax
filers who arereported to beinder 16 or over 10Qears oldat any point during our samph/e

use filing status to infer marital status. We define a moverfnemt “married filing jointly’ to
single filer statuss a divorce anthe opposite movement between these filing sta@asesnew

marriage™

Our panel of tax return data has several advantages ovedathsets that might be used
to analyze the lonrgun economic impacts of Hurricane Katrina. First, we are able to track
individual outcomes regardless of where victims eventually redilte CPS only tracled
evacueesand locationspecific datasets only track those who stagl those who move in. Thus,
both aggregated citjevel and evacuebased analysesvill miss a substantial portion of
outcomes. Moreover, because there are likétybedifferences between thoseho ultimately

returned to New Orleans, those who permanently relocated, and those who never left, such
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information on income amounts and sources. This allows us, for example

12



specific trends and we do not have a sample that is balanced along this dimension, our results
may be biased.The tencities from which we draw controlre: Baltimore, MD; Birmingham,
AL; Detroit, MI; Gary, IN; Jackson, MI; Memphis, TN; Newark, NJ; Portsmouth, VA;

Richmond, VA; and St. Louis, MO. Tableptesents
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36% own homes.They earnedabout $42,000 in adjusted grassome (AGI) each yearpf
which $30,000 was fronwvages $1,600 was from retirement accounts, $1,000 was from self
employment, and $100 was from unemployment compensation. About 3.5% report some

unemployment benefits
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and
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Section IV Methodology and Results

Having
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relative to that baseline year.
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any wage incomépanel (b)).The second is the receipt of unemployment insurancefiteene
which have been taxable since 19B@nel (c)) Both of these measures corroborate the evidence
found in our wage measure: a sham decline in labor market outcomes followed bguack

recovery.Specifically, there is no effect on nemploymentin 2005, which is
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about $75 in 2005, e/find a significan$180rise in selfemployment income in 2006, which
corresponds to almost 18% of the mean-seiployment income in our sampla 2010, seH

employment income iabout $200 higher than before the hurricadewever, given the low
magnitudeand low frequency of seEmployment in our sampléhis increaseloes not augment

total incomevery much®

Our data alsallow us to (inperfectly) observe the extertb which Hurricane Katrina
victims drew on their savings to weather the storm’s impact. The savings measure we consider is
gross distributions from retirement accounts, depicteganel €) of Figure 3. Typically,
retirement savings accounts are given preferential tax treatment in order to inesatnng for
retirement and have palties associated with tapping into thdsads prior to a specific age.
Between August 250f 2005 and January'bf 2007, howeverHurricane Katrina victims could
withdraw up to $100,000 from their retirement accounts without incurring the early withdrawal
penalty They could also spreadxes on these withdrawals over a thyeer period* These
policies were meant to provide easier access to retirement savirlgsféo the shock of
Hurricane Katrina when precautionary savings proved insufficler@ppears that people took
advantage of this opportunity: retirement account withdrawals by Hurricane Katrina victims
increase by about $150 2005 and about $940 2006,a large increase compared to the sample

mean of $2,600
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different between Hurrican&a
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Orleans®® We estimate the longsn impact on these thregroupsby allowing the effect of
Katrina to vary by whether households reside¢hia “look and leavezip code(“LAL”) , (b) a

“look and stay
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In 2007, their wagencomes begin rising, ending up about $4,30§her at the end of the sample
period than before Hurricane Katrindhose in thd.AS areas experiencesodestwageincome
dropsof about $1,300 in 2005 and $1,1id02006. At the end of the sample period, their wage
incomesarealmost $4,70Migher than before The drop in wagéncomeis concentrated among

thosewho lived inareas
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this effect could reflect the fact that withdrawals from retirement accounts becamedaasier
the early withdrawal penalty exemptiofinally, in panel (f) we see thatdldecrease in Social
Security claims is concentrated among the LAL/LAS residents, while residents from other zip

codes actually become mdrkely to claim Social Security.

Another determinant of how well people were able to cope with the storm may be their
pre-Katrinawealth Tax returns unfortunatelgo not measure a hous®d’s stock of wealthTo
look at these differences, we divide the sample in half by whether the household’s average 1999-
2004 adjusted gross income (AGWas above or below the median 1999-2002w Orleans
AGI, which is roughly $18,700h our sampleAGI captures many income sources, such as wage
earnings, business income, capital gains, and income from savings, so this income flow measure
should be correlated with a measure of the stock of wealth.

The results for our measusreflabor market outcomes are shown in Figur&lgeinitial
wageincome declinesook similar for both groupsimplying thatthe relative fall is larger for
those with lower earning§ By the end of the sample, both groups areeauhing the control
group, but the income gain of the abawedian AGI group exceeds that of the belmedian
AGI group by over $2,000.

The fraction of people in each group reporting no wagemeis nearly identicalin
2006. However, in subsequent years, the almogdian income group is much more likely to
report no wagéncomethan the belownedian income grouand the control group. By 2010, the
below-smedian income group is more likely to have wage income than the controls, whereas the
abovemedian income groups less likely to do soThose with below median income are more

likely to report unemployment incomén 2005 and 2006, but the overall patterns of

% The mean 2004 wage income for those with below and above median AGI is $10,261 and $43,029, respectively.
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although all three groups are significantly less likely to report receiving
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file. Nevertheless, selective filing can bias our results, especially if Hurricane Katrina changed

the probability of filing a tax return.

Figure8 showsthe effect of Katrina on nofiking behavior for the whole sample, and by
LAL/LAS /other status. Followinghe hurricang New Orleans residents are significantly less
likely to file a tax returnin each year prior t2010** Non-iling is particularly pronounced
among those frorfiook and leave” or “look and stay” zip caslepeople from these zip coda®
4-6 percentage points less likely to file in 2006, an8 Rgercentage points less likely to file in
subsequent year$here is no effect on filingehaviorin the rest of New @eans.Because lower
income individuals are generally less likely to file, we might be underestimating the negative
effect of Hurricane Katrina on the overall populatibg using an unbalanced sample of

taxpayers

To verify that selectivefiling is not driving our results, we restrict the sample to
individuals who file each year. The results for three outcomes, wage incomemptmyment,
andretirement account withdrawalare shown in Figure I he top panel shows the estimates
for the whole sample, while the bottopanel shows the differential effects by damages to one’s
neighborhood.Overall, selective filing does not appear to be driving our results. The point
estimates and significance levdty all three outcomes as well &sostother outcomes not

shown in this figure are very similés the unbalanced resufts.

41
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Finally, Figure 10 showsthe estimated effect of Hurricane Katrina if we make no
adjustments to the control group, using the faidom 10% sample from the ten cities listed in
Table 1 Here, we do not require that the houseHoédl taxes in each year between 1999 and

2004. We alsodo not employ propensity score weightimigrestrict
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fundamentally unanswerablé is possible to see whether the industrial cities in our control
group were dispropadnately affected by the recessioneVdse Regional Economic Information
System (REIS) data published by the Bureau of Economic Anatyksk at the relative impact

of the recession on the counties in which our control cities are lo€afedept for Pasmouth
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seasonalljadjusted housing price indicésr New Orleans and the control cities atgown in

Figure 11. We normalize the Juné"3@005 index values to 100
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fixed costs of moving to be enormous: roughly $300,000 in their sample. This means that even
with reasonable discount rates, a worker might forego $10,000 a year in income if it requires

relocation. he magnitude of the wage increases we see empiricaiglisvithin that range

One prediction of this model is that we should observe higher incomes for people who
leave New Orleans, but not necessarily for those who stay. However, when we split the sample
into who left the city ir005and those who did not, we find the opposite pattern: in 2007-2010,
the incomes of “leaversdre significantly lower thathe control groujs while the incomes of
“stayers”are significantly highe?? This is despite the fact that prior to Hurricane Katrihe,
group that would leave New Orleans Isagnificantly higherearnings than the contr@lthough
the leavers’ wagencomes exhibit a downward trend as welOf course,these results are
relatively weakevidence against this hypothedigcausewe ultimately cannot isolate the

exogenous component of the decision to leave New Orleans.

A third possibility is that the Katrina experience and its aftermath changed people in a
fundamental way. For instance, exposure to tragedy might affect a person’s values, identity,
level of risk aversion, etc. These changes might be associated with a greater commitment to the
labor market® One manifestation of this phenomenon might be increased investment in
education which would also be consistent with a story in which the temporary lack of jobs
makes the opportunity cost of obtaining education lower. Given the limits of our data, it is not

obvious how to convincingly test this hypothesis.

A final explanation for the patterns observedhich again is not easyp test in our data

—is that the storm destroyed assets which were not fully insured, which increased the marginal

9 Results available upon request.
0 Anecdotally, at least, it is said that those who grew up in the Great Depression had a lifelong commitment to
frugality.
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benefit of work. The fact that earnings in neighborhoods that were essentially unaffected by
Katrina also outrace earnings in the control growge (Bigure 5)provides indiect evidence

against this explaation.

Section V: Conclusion

Hurricane Katrina massively and unexpectedly disrupted the lives of New Orleans
residents. The local economy essentially shut down, and hundreds of thousands of people were
forced out of their homes. It is not surprising that the immediate economic experiences of the
storm victims were negative. What is remarkable, however, is the rapidity with which their
economic situation recovered. In our data, within just a handful of years, income of those

affected by the storm actually surpasses those of a matched control group.

Our results have broader implications for several policy areas. With respect to federal
disaster relief, a quick economiecovery by victins suggests that the federal and state relief
programs that were initiated in response to Hurricane Katrina were adéoj@ateid longrun
economic lossesAlternatively, these results could suggest that less generous benefits are
justified relative to a scenario in which earnings slowly (or never) recover from such a shock. If
individuals are able to fully insure their assets at actuarially fair prices, and the integral of
lifetime wages is unaffected by the disaster (or in the case we study, perhaps the disaster is
associated with highdifetime earnings), then it is unclear whether disaster relief is warranted at

all.®*

If economic losses are short term, then easy access to loans, rather thizancésts,
could serve as an alternative form of disaster ralisth respecto the broader implications for

climate change, our findings should be viewed with optimism. At least for the set of individuals

*1 The disaster is almost assuredly associated with a loss of utility, even if income is unaffected. This loss of utility
might justify disaster relief.
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affected by Katrina, the loagrm economic impact was more favorable than would be expected.

Undoubtedly, there were enormous mmacuniary costs borne by the storm’s victims; these also
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Table 1. Summary statistics, New Orleans and control cities

Total Median household Employment Median

population income, 1999 rate age % black % hispanic
New Orleans, Louisiana 484,674 $ 31,808.91 57.80% 33.1 67.25% 3.06%
All control cities 370,244 $ 34,603.17 59.03% 32.96 64.79% 5.27%

36

Total  Median household Employment

population
437,186 $
343,381 $

income, 2005
30,711.00
31,356.90

rate
55.30%
55.31%

Median
age
35.2
33.7

% black
66.85%
65.32%

% hispanic
3.13%
6.99%



Table 2: PreKatrina summary statistics

Age
Married

Number of kids

New Orleans Control
44.38 44.56
(15.48) (16.19)
25.46* 29.53
(43.56) (45.62)
0.68 0.68
(0.93)
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Figure 2. Control cities
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