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the inquiry

[the GAO] accepts your request “to 
determine the extent to which the 
structure and administration of 
[federal disaster programs] 
exacerbate racial and socioeconomic 
inequities”



1.  conceptualization
2.  data & design
3.  unintended consequences

challenges



from ‘big events’ to ‘big picture’

2015
42 federally declared ‘disasters’
$1.2B in direct damage

558 natural hazards 
$4.5B in direct damages

D

1. conceptualization



source: National Oceanic and Atmospheric Administration and Washington Post

from places to entire nation

https://www.washingtonpost.com/graphics/2019/national/mapping-disasters/


from single event to ongoing impacts
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from event- to population-centered approach

2. data & design



exhibit a:  wealth

exhibit b:  self-employment

3. unintended consequences



1999 2013

N= 3,408 individuals x 8 interviews each (restricted data file)

N= 3,142 counties

public assistance funded projects summary – county level*

* proxy for long-term recovery investments

research design
a. wealth



individual factors
gender
race
native/foreign born
education
age

family factors
married/cohabiting
# children in household
annual insurance premiums paid ($)

household factors
renter/owner
non/mover

wealth

(adjusted $2012)

neighborhood (tract) factors
median income
% with Bachelor’s degree
% of adults employed

county factors
hazard damage
FEMA assistance 
total population
urban/rural scale (1-9)

interview data every 2 years, 1999-2013



direct damages from natural hazards, 1999-2013

Source:  SHELDUS v. 15.2, authors’ calculations
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panel, random (& hybrid/fixed) effects models 
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does federal public assistance reduce this polarization?

1999-2013 FEMA Public Projects 
Assistance

Every respondent’s county received 
some of this assistance

Range:  $1K - $7.5B

Mean, 2001: $5.2M

Mean, 2013: $263M
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vulnerable populations decreases, all else equal 



$0

$250

$500

$0 $9,000

 white educated
homeowner

 black uneducated
renter

FEMA aid ($millions)

wealth 
in 2013
($000)

but, the wealth of socially privileged populations increases



exhibit b:  self-employment rates

3. unintended consequences



research design

unit:  counties

data: > 5% PUMS (self-employment rates by race: puma > county)
> census & ACS (population data)
> SHELDUS (direct hazard damages)
> FEMA public assistance funded projects summaries file
> FEMA disaster declarations summaries file

time frame:  2000-2010 

sample: n= 267 central metro counties
with 1000+ residents of each race/ethnicity (white; 
black; hispanic) and < $1.3B in damages to avoid 
outliers (e.g., New Orleans)



∆ self-emp. ratej, 2000-10= Bo + B1 $damagej,2000-09 + B2FEMA aidj,2000-09 + Bi[Xi]j + ej

where [Xi]j are controls:  natural hazard damage, 1999

number of federally declared disasters, 1990-99 

∆ in population, 2000-10

change-score model, by race and ethnicity 



Whites Blacks Hispanics
1a 1b 2a 2b 3a 3b

2000-2009 natural hazard damage 
(in 2015 $100 millions)

.018*
(.008)

-.014
(.021)

.037
(.028)

2000-2009  FEMA recovery assistance 
(in 2015 $100 millions)

natural hazard damage increases self-employment, 
for whites only (all else equal)

* p < .05 (two-tailed test)

controlling for natural hazard damage, 1999; number of federally declared disasters, 1990-
90; ∆ in population, 2000-10



White Black Hispanic
1a 1b 2a 2b 3a 3b

2000-2009 natural hazard damage 
(in 2015 $100 millions)

.018*
(.008)

-.004
(.011)

-.014
(.021)

-.043
(.031)

.037
(.028)

.033
(.041)

2000-2009  FEMA recovery assistance 
(in 2015 $100 millions)

.188*
(.095)

.056
(.172)

-.188
(.355)

FEMA assistance explains that increase for whites

* p < .05 (two-tailed test)

controlling for natural hazard damage, 1999; number of federally declared disasters, 1990-
90; ∆ in population, 2000-10
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2000 and 2010 Public Use Microdata Series; SHELDUS 15.2; FEMA Public Asst. Projects Summaries
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model 1b illustrated (for whites)

hazard damage FEMA aid 



1.  legal
2.  legislative
3.  empirical

next steps



challenges to ‘propertied citizenship’

1. legal 



advances in the GAO inquiry

2. legislative 



enhancements in FEMA’s new strategic plan

3. empirical 

• increase data availability, 
integration, and access

• target social inequities in long-
term recovery



Elliott, James R. and Junia Howell.  2017.  “Beyond Disasters: A Longitudinal Analysis of Natural Hazards’ Unequal 
Impacts on Residential Instability.”  Social Forces 95(3): 1181-1207.

Howell, Junia and James R. Elliott. 2019. “Damages Done: The Longitudinal Impacts of Natural Hazards on Wealth 
Inequality in the United States.”  Social Problems 66(3): 448-467.

Howell, Junia and James R. Elliott.  2019.  “Climate Change Isn’t Hurting Everyone: White Middle Class Americans 
Benefit from Natural Disasters.”  Work in Progress.  

Loughran, Kevin and James R. Elliott.  2019.  “Residential Buyouts as Environmental Mobility: Examining Where 
Homeowners Move to Illuminate Social Inequities in Climate Adaptation.”  Population and Environment 41(1): 
52-70.

Loughran, Kevin, James R. Elliott, S. Wright Kennedy.   2019.  “Urban Ecology in the Time of Climate Change: Houston 
and the Case of Water.” Social Currents 6(2): 121-140.

Smiley, Kevin T., Junia Howell and James R. Elliott.  2018.  “Disasters, Local Organizations, and Poverty in the United 
States, 1998 to 2015.” Population and Environment 40(2): 115-135.

abridged bibliography (hyper-linked to articles)

https://sociology.rice.edu/jim-elliott
james.r.elliott@rice.edu

https://academic.oup.com/sf/article-abstract/95/3/1181/2527555?redirectedFrom=fulltext
https://academic.oup.com/socpro/advance-article/doi/10.1093/socpro/spy016/5074453?guestAccessKey=339b3f1e-825b-48c9-af4b-1a2bb9908326
http://www.wipsociology.org/2019/03/07/climate-change-isnt-hurting-everyone-white-middle-class-americans-benefit-from-natural-disasters/
https://link.springer.com/content/pdf/10.1007/s11111-019-00324-7.pdf
http://journals.sagepub.com/doi/10.1177/2329496518797851
http://link.springer.com/article/10.1007/s11111-018-0304-8
https://sociology.rice.edu/jim-elliott


INEQUALITY IN DISASTER 
RECOVERY: HOUSING AND 
MIGRATION 
Elizabeth Fussell, PhD
Brown University, Population Studies and Training Center and Institute at 
Brown on Environment and Society

PAA at GAO presentation, November 13, 2019

Funding support: NICHD R24HD041020 Population Studies and Training Center, 
Brown University; NICHD P01HD082032; and HUD RP-15-RI-006



NEW ORLEANS POPULATION 
AND HOUSING RECOVERY 
AFTER HURRICANE KATRINA



Flooding damaged majority of housing units

Flood print, August 31, 2005

Source: National Oceanic and Atmospheric 
Agency

Damage Pop. % HUs %

None 122,073 25.2 52,718 28.0

Minor 26,617 5.5 10,534 6.0

Serious 67,853 14.0 26,898 14.0

Severe 268,131 55.3 98,101 52.0

Total 484,674 100.0 188,251 100.0

Population and Housing Units (HUs) by flood-
damage strata for Orleans Parish

Source: McCarthy et al. 2006. The Repopulation of New 
Orleans after Hurricane Katrina. RAND Gulf States Policy 
Institute.



Net migration drove population change

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Natural Growth 2,529 2,222 2,002 1,929 1,823 -450 -43 1,433 1,550 1,862 1,797 1,677 1,657 1,658 1,947 1,872 1,562 1,201
Net Migration 160 137 463 -351 -1,294 -263,6 38,622 31,658 24,411 14,163 15,061 7,398 7,205 3,649 3,914 314 -2,001 -1,733
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Housing stock recovered slower than population, and 
rental housing slower than owner-occupied housing

Source: Author’s compilation from U.S. Census, American Factfinder

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Owner-occupied: Renter occupied 87.0 89.2 91.6 94.1 96.9 100.0102.8106.5111.3104.6101.2 97.4 90.9 89.7 88.2 86.1 86.4 88.9
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Homeowners received more assistance sooner 

Homeowners insurance, 9/05
FEMA temporary rental assistance, 
9/05 – 5/09

LA Road Home (Homeowners), 8/06
LA Road Home (Small Rentals), 1/07

Housing Authority of New 
Orleans (HANO) placed in 
Federal Receivership , 10/09



Blacks and those with less than college 
education returned later and less often
Duration of displacement (age 18+)

25%
Total (months) 2 7
Race
Black 3 >14
White/Other 2 3

Education
Less than BA 3 14
BA+ 2 4

Source: Fussell, Sastry & VanLandingham. 2010. “Race, socioeconomic 
status, and return migration to New Orleans after Hurricane Katrina.” 
Population & Environment 31: 20-42.



Blacks were a smaller proportion of New 
Orleans’ reduced population
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DATA AND METHODS TO 
MOVE BEYOND CASE STUDY 
APPROACHES



Case study design for disaster research

Disaster 
exposure

Pre-disaster
measures

Exposure 
measure

Post-disaster 
measures

T0 D T1 T2..X

Exposed X X X

Unexposed



Panel study design for disaster research

Disaster 
exposure

Pre-disaster
measures

Exposure 
measure

Post-disaster 
measures

T0 D T1 T2..X

Exposed X X X X

Unexposed X 0 X X



Panel study design for disaster research 
without accounting for mobility

Disaster 
exposure

Pre-disaster
measures

Exposure 
measure

Post-
disaster

migration

Post-disaster 
measures

T0 D M T1 T2..X

Exposed X X ? X X

Unexposed X 0 ? X X



Panel study design for disaster research 
accounting for mobility

Disaster 
exposure

Pre-disaster
measures

Exposure 
measure

Post-
disaster

migration

Post-disaster 
measures

T0 D M T1 T2..X
Exposed X X 0 X X

X X X

Unexposed X 0 0 X X

X X X



Opportunities exist for panel studies of 
disaster outcomes
• Administrative data, linked records

• US Census Bureau, Census Longitudinal Infrastructure 
Project

• Equifax Consumer Credit Panel

• Panel studies with nationally representative samples

• Panel Study of Income Dynamics

• National Health and Nutrition Examination Survey

• Others…



DISASTER-RELATED 
RESIDENTIAL MOBILITY



Disaster-related moves are only 0.7% of 
all recent household moves

Households that moved in 
previous 24 months

77.9

22.1

Non-movers Movers

Reasons for moving among recent 
movers

0.7

14.4

21.7

63.3

Disaster Other forced
Work Family/housing

Source: Author’s calculations from American Housing Survey, 1997-2013



More disaster-related mobility in regions 
affected by destructive hurricane seasons
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Disaster-related mobility is related to 
householder sociodemographics
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Disaster-related residential mobility is 
unequal

• Evidence is mounting to show that disaster 
recovery occurs unequally

• Pre-disaster housing characteristics matter

• Demographic groups are unequally affected

• More research on long-term outcomes of disaster-

affected individuals and households is forthcoming



Disaster-related residential mobility is 
unequal

• Stafford Act: Return people to their pre-disaster 
condition
• Is this what is happening?

• Is this what should happen?
• Why not take disasters and disaster planning as 

opportunity to improve housing and move people away 
from hazards?


	Elliott_GAO_Presentation_Nov_2019-final-without-notes
	Slide Number 1
	Slide Number 2
	Slide Number 3
	from ‘big events’ to ‘big picture’
	from places to entire nation
	from single event to ongoing impacts
	from event- to population-centered approach
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30

	Fussell GAO Slides 11.13.19
	Inequality in Disaster REcovery: Housing and Migration 
	New Orleans Population and Housing recovery after hurricane katrina
	Flooding damaged majority of housing units
	Net migration drove population change
	Housing stock recovered slower than population, and rental housing slower than owner-occupied housing
	Homeowners received more assistance sooner 
	Blacks and those with less than college education returned later and less often
	Blacks were a smaller proportion of New Orleans’ reduced population
	Data and methods to move beyond case study approaches
	Case study design for disaster research
	Panel study design for disaster research
	Panel study design for disaster research without accounting for mobility
	Panel study design for disaster research accounting for mobility
	Opportunities exist for panel studies of disaster outcomes
	Disaster-related residential mobility
	Disaster-related moves are only 0.7% of all recent household moves
	More disaster-related mobility in regions affected by destructive hurricane seasons
	Disaster-related mobility is related to householder sociodemographics
	Disaster-related residential mobility is unequal
	Disaster-related residential mobility is unequal


