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(1) Introduction (3) OpenFEMA Data - (5)Models |

= In the aftermath of large natural disasters, sources of public funding to affected individuals and households = Through the OpenFEMA data sharing program, FEMA has made various IHP datasets publicly available = We model distinct stages in the IHP application process — specifically, inspection, rental assistance eligibility,
are critical in facilitating housing recovery. FEMAs Individual Assistance (IA) is one such critical program. IA for openness, transparency, and better understanding of federal disaster assistance programs. For this and repair/replacement assistance eligibility as dichotomous outcomes using multilevel linear probability
includes seven programs and services (listed in the figure below) available following a Major Disaster research, we use (1) the Disaster Declarations Summaries file to identify Disaster Recovery (DR) models. The amount of repair and rental assistance are modeled as continuous outcomes using multilevel
Declaration. The IA sub-program, Individual and Households Program (IHP), provides rental, repair, disaster numbers for Hurricane Harvey and areas declared eligible for IA; and (2) the IHP - Large regression models. Damage and structure type variables differ by tenure type, and initial, pooled models
replacement, and other needs assistance (ONA) for eligible renter- and owner-occupied households. Disasters (IHP-LD) dataset which provides micro-level, deidentified data regarding household- suggested structural differences in model estimates between owners and renters; therefore, we estimate
applicants, spatially identifiable to Census block. The figure below depicts the ~40 variables available separate models for owners and renters. The set of observations in each model is conditional on a prior
Funeral Assistance . N " PR .
Medical and Dental Assistance in the IHP-LD dataset organized by distinct stages in the IHP application and funding process. stage in the IHP process. For example, those inspected had applied and those eligible were inspected.
Disaster Case Management (DCM) Other Needs Assistance (ONA) | Child-Care Assistance Transitional Sheltering Assistance (TSA) Variables are grouped conceptually and are included based on (1) a base set applicable for each outcome
Crisis Counseling Assistance and (Non-BA-dependent) Assistance for Miscellaneous items . . o : :
Training Program (CCP) Critical Needs Assistance Eligibility R Assistance and based on stated eligibility requirements, (2) additional hazard exposure variables not in the OpenFEMA
. Clean and Removal Assistance . i i . . P N ;. P :
g:::;’:: tfn‘:r'“:;:"‘“':n(‘ngwm ; Determination Delivered data, and (3) variables to test for procedural inequities, that is, social characteristics that may be associated
P | Property Assist N o . . " ) . .
v‘l)ﬁ:::a}w Agency Coordination Other Needs Assistance (ONA) i T,:':f::r(a;‘;:!;sz,;::::"m y * TSAElighie * TSAChecked-In with disproportionate allocation of funding by nature of program design, though potentially unintended.
(sBA-dependent) Z‘:ﬂ:‘i&lﬁ?iﬁfﬁ?fﬂiﬁf o Honsing Awsistanca (Financis) Variables are measured at the applicant level as acquired from OpenFEMA or at the Census Tract level for
Registration/ Damage Eligibility Assistance " N i i i
‘ Declaration H “Application Inspection Aasesioant e H e non-OpenFEMA data. See variable footnotes for data sources. HUD income thresholds standardize income
GOV A 22 levels relative to housing costs that vary geographically and by housing size. Census Tract random effects are
Individual Individuals and Housing Assistance (Financial) | Home Repair Assistance + Disastor Number o Block ID \ o Inspected Quners Ouwners & Renters ‘Owners & Renters
Assistance (18) Households Program (IHP) ousing Assistance [Financlal Home Replacement Assistance - County o SpecialNeeds %« Waterlevel(inj = Real Property FEMA o Rental assistance = Rental assistance (5} included to control for unobservable factors that vary across and are correlated within Tracts.
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= In this research, we examine as a case-study IHP funding for Hurricane Harvey (2017) in Texas under the by FEMA Aop of st {0d seator)Msatooi 0 Tect
Black. peeent of awne (o seser) Bouseboids i Tr
disaster designation DR-4332-TX. We leverage publicly available OpenFEMA data and integrate data from a « SBAloan eligble RESIDENTIAL TYPES (1 bouse duplex-1e)
variety of sources to identify hazard exposure, physical and social vulnerabilities including disaster-declared | Other Needs Assistance (ONA) ,
areas, flood inundation, wind swaths, storm track, housing characteristics, and socio-economic and - 1 Inspection |- Damage } ,,,,,,,,, _{ Eligibility
D
demographic characteristics. We model discrete stages of the application and funding process with T RANCE COVERANE (D
 caly
i j i icibili i i o nspected « Prsonal Property « [SBA-Dependanf] Other -
independent variables motivated from eligibility requirements and hazard exposure and social factors that « Water loval {in) FEMA Verified Loss Needs Assistance {ONA) ) . a0d_flood
may correlate with procedural inequities. Our immediate goal is twofold: (1) to describe IHP funding with Y PPV ::,;:::9”""”""' HAZARD EXPOSURL
respect to Harvey and identify correlates of funding, and (2) to develop a set of predictive models that help = The dataset is filtered to identify the 895,636 IA application records associated with the disaster proes iy
e 179
identify areas and households more likely to need assistance in future disaster scenarios. number DR-4332-TX. Approximately 91% (814,139 total applicants: 415,796 owners and 398,343 - e

renters) are retained in the modeling portion of analysis and 9% are omitted due to coding errors,
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(2) H urricane Harvey non-sensical values, and Census blocks located outside of a declared county. e -
: 0.00
= Hurricane Harvey made landfall on August 25, 2017, near Port Aransas as a Category 4 hurricane with
maximum sustained winds of 130 mph. After initial impact, Harvey’s track led back out to the coast and (4) IHP Appllcatlons, Ellglblllty, and Fundlng

though wind speed decreased, the storm remained fixed for four days releasing as much as 60 inches of rain = Approximately 30 percent of individuals and households in Texas were situated in IA designated

over the Houston region. The storm made a second landfall in Southeast Texas and Western Louisiana on counties. Out of ~2.85m households in these counties, over 895k applied for IHP. On average, funded

August 30, 2017. Over 200,000 homes and businesses were damaged or destroyed, over 30,000 people were homeowners received $2,367 in rental assistance and $10,320 in repair/replacement assistance.

displaced, and 89 people died according to the National Oceanic and Atmospheric Administration (NOAA). Renters received $2,202 in rental assistance.  count of individuals and occupied housing units

Predicted damage was $155 billion (inflation adjusted; $125.0 billion unadjusted) making it the 2" most costly Individuals in Occupied housing units

tropical storm behind Hurricane Katrina accounting for inflation. : In1A designated areas M;f:;z"s’:ts 1,;:;:37 1,3:;; 12;';';;3 ity of inspection increased with household size and hazard exposure and lower levels of income.
InTexas 26815013 9430419 5851046 3579373 Relative to house/duplex, townhomes were inspected at lower rates while most others residential types were
”,::;;:z,:::,:i;::useh‘,,dswithi" Census Tract that applied for IHP higher. Property size differences for owner- and renter-occupied apartments (small vs large) can partially

explain the contrasting inspection rates. The probability of rental assistance increased with household size,
r r v T T r hazard exposure, and damage. Homeowner insurance decreased the probability, likely due to loss of use

00 02 o4 o6 oe e coverage. Lower income owners were more likely to receive rental assistance - but lower income renters, less
portion of applications within Census Tract eligible for IHP
' likely. For owners and renters, the probability increased for multi-unit residential types (apartment,
[ I e — s w6 6
‘ . . . townhouse, condo) and travel trailers; whereas the probability increased (decreased) for mobile-home owners
00 02 04 08 08 10 (renters). The probability of repair or replacement assistance increased with household size, lower income,
Assistance amount received by assistance type and tenure . . . . .
Inundation m] Homeoumer Rontar Toral and hazard exposure and decreased with more physically vulnerable residence types (mobile home, trailer,
H Mean SO Mean SO Mean s boat) and flood insurance. The effects of race are mixed across models, and when significant, are substantively
H Rental assistance $2367 $1503  $2202 S1741  $2313 $1644
I; Repair/replacement assistance  $10,320 $8,590 510320 $85%0 small. The effects of wind contrast with other hazard exposure variables but are also substantively small.
Any assistance So145 ST $2200 S1741  $7,260 $8230 . ) .
| " Effects must also be interpreted contextually with respect to housing values.
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