
EXAMINING THE SOCIAL EFFICIENCY OF POST-HURRICANE RECOVERY 
GRANTS IN THE GULF COAST 

 
 
 
 

A Thesis 
submitted to the Graduate School  

of Arts & Sciences at Georgetown University 
 in partial fulfillment of the requirements  

for the degree of 
Master of Public Policy 

 in the Georgetown Public Policy Institute 
 
 
 
 
 

By 
 
 
 
 

Bradley Coart Johnson, B.A. 
 
 
 
 

Washington, DC 
April 9, 2008 



 

ii 

EXAMINING THE SOCIAL EFFICIENCY OF POST-HURRICANE RECOVERY 
GRANTS IN THE GULF COAST 

 
Bradley Coart Johnson, B.A. 

 
Thesis Advisor: Dr. Dennis K. McBride 

 
ABSTRACT 

 

Hurricanes Katrina and Rita devastated the Gulf Coast region of the United 
States in September 2005.  In their wake, the hurricanes revealed the Gulf Coast to 
be an especially fragile area, both environmentally and socioeconomically.  Given 
FEMA�s wholly inadequate emergency response to the hurricanes and its crucial role 
in the post-disaster recovery funding process, my research is driven by two crucial 
questions:  Has FEMA allocated disaster recovery resources in a socially efficient 
manner following the devastating hurricanes of 2005?  If not, what is the best way to 
ensure that socially efficient allocations occur in the future?   Using FEMA Public 
Assistance grant data, US Census Bureau data and the Social Vulnerability Index, 
this study examines the post-hurricane recovery process and its implications for 
socially vulnerable areas like the Gulf Coast region of the United States. 

I hypothesize that, when controlling for damage, statistically significant 
relationships will exist between the 11 dimensions of social vulnerability (i.e. 
personal wealth, occupational status, race/ethnicity) and Public Assistance funding 
levels.  These relationships will be in the directions predicted by previous research.  
Multivariate analysis using Ordinary Least Squares regression suggests that seven of 
the 11 dimensions of social vulnerability have statistically significant relationships 
with Public Assistance funding.  However, after controlling for the impact of damage 
in the final regression, only two of these relationships remain statistically significant. 

My findings suggest that FEMA has largely failed to account for the varying 
levels of social vulnerability that exist in the Gulf Coast when making post-hurricane 
funding allocations in the region.  These allocations have largely been influenced by 
damage estimates and indicate that the agency lacks a nuanced understanding of the 
special recovery challenges faced by areas with intense socioeconomic inequities.   
In order to ensure that more equitable funding allocations occur in the future, I 
recommend that FEMA implement a funding multiplier for socially vulnerable areas 
and institute a �Special Populations� criterion that explicitly accounts for the needs 
of the socially vulnerable throughout the grant eligibility and approval process.
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Chapter 1.  Introduction 

�Disaster assistance is an almost perfect political currency. It serves humanitarian 
purposes that only the cynical academic could question. It is largely funded out of 

supplemental appropriations and thus does not add officially to the budget deficit. It 
promotes the local economy of the area where the building process occurs.� 

 
-Rutherford H. Platt, Disasters and Democracy: The Politics of Extreme Natural Events 

 

Hurricane Katrina made landfall on the southern coast of the United States on 

August 28th, 2005 as a strong category three hurricane (Homeland Security Council 

[HSC], 2006).  Following landfall, �Katrina wreaked staggering physical destruction 

along its path, flooded the historic city of New Orleans, ultimately killed over 1,300 

people, and became the most destructive natural disaster in American history� (HSC, 

2006, p.1).  Making matters worse, Hurricane Rita roared ashore on the Gulf Coast as a 

strong category three hurricane only three weeks following Katrina.  While the region 

was still attempting to recover from Katrina, Rita caused seven deaths and an 

additional $11.3 billion in damage in already storm-ravaged areas like Alabama, 

Louisiana and Texas (National Hurricane Center, 2007).   

Nearly three years after this deadly sequence of events, it is now readily 

apparent that Hurricane Katrina�s unprecedented destruction was met with an 

ineffective disaster response from all levels of government.  This response was marred 

by a lack of coordination between local, state and federal entities and inadequate 

emergency preparedness and response plans that were ill-equipped to handle a 
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widespread catastrophe like Katrina (HSC, 2006).  The tangible result of these 

shortcomings were shocking images of �thousands (languishing) in heat and squalor on 

islands of concrete highway, in darkened stadiums, in nursing homes, or on rooftops, 

waiting for rescue, sometimes dying before help arrived� (Senate Committee on 

Homeland Security and Governmental Affairs, 2006, p.1).  Those left behind in New 

Orleans were primarily minority residents who lacked the means to evacuate prior to 

the storm, leading many to wonder what the government could have done to avert a 

largely ��preventable social tragedy� (Masquelier, 2006, p. 735).   

As the public outrage associated with these images rippled across the country, a 

large share of the immediate post-disaster blame was heaped on the Federal 

Emergency Management Agency (FEMA), whose response efforts were undermined 

by poor leadership, communication breakdowns and a lack of situational awareness 

throughout the crisis (Senate Committee on Homeland Security and Governmental 

Affairs, 2006).  As word of his gross leadership inadequacies and cavalier attitude 

towards the disaster spread, then-FEMA Director Michael Brown emerged as the 

public face of the agency�s incompetence following Katrina.  After relieving Brown of 

his duties, President George W. Bush took full responsibility for the government�s 

failures in the Gulf Coast, stating that ��four years after the frightening experience of 

September the 11th, Americans have every right to expect a more effective response in 
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a time of emergency.  When the federal government fails to meet such an obligation, I, 

as President, am responsible for the problem, and for the solution� (Harvey, 2006).   

Both the problem and the solution have been relentlessly debated by the media, 

academics and the government itself over the past two and a half years.  The White 

House even cast a critical eye on its own institutions following the disaster, issuing a 

critical �Lessons Learned� report that complemented an exhaustive 739-page Senate 

investigation released in 2006 (HSC, 2006).  While there has been substantial public 

debate about ways to improve the emergency response process, the chronic 

socioeconomic and funding issues currently impeding the Gulf Coast�s ability to 

effectively recover from the hurricanes have largely been left unexamined.  Seeing as 

how responsibility for the area�s recovery lies primarily in the hands of an organization 

(FEMA) that failed to fulfill its basic institutional duties during a time of crisis, it is 

critical to quantitatively assess FEMA�s management of the federal recovery process 

up to this point.  This assessment becomes even more important given the glaring 

social inequalities that Hurricane Katrina exposed throughout the Gulf Coast region.   

Prior research has shown that areas plagued by social inequities face an 

especially daunting challenge when trying to recover from a natural or man-made 

disaster.  At the same time, the recovery process that follows from catastrophic 

disasters like Katrina provides vulnerable areas with valuable opportunities for 
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improvement that rarely (if ever) present themselves.  Unfortunately, these 

opportunities can only arise if the recovery process is responsibly implemented with a 

socially efficient allocation of resources throughout the affected region. 

Has FEMA allocated disaster recovery resources in a socially efficient manner 

following the devastating hurricanes of 2005?  If not, what is the best way to ensure 

that socially efficient allocations occur in the future?  Using FEMA recovery funding 

data, US Census data and the Social Vulnerability Index, this study will examine the 

post-hurricane recovery process and its implications for socially vulnerable areas like 

the Gulf Coast region of the United States. 
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Chapter 2.  Literature Review 

Introduction 
Merton (1969) observed that �sociological theory and research not only helps 

us to identify and to understand what goes on when disaster strikes but also, 

conversely, the investigation of these phenomena can extend sociological theories of 

human behavior and social organization� (p.xi).  Indeed, hurricanes and other natural 

disasters present �strategic research sites� that are ripe for sociological inquiry (Elliott 

& Pais, 2006, p.296).   

Along these same lines, the Hurricane Katrina disaster has been called �an 

unprecedented natural experiment for monitoring disaster recovery and reconstruction� 

that will �necessitate considerable record keeping and oversight to ensure fairness in 

the process and equitable access to recovery resources� (Cutter, Emrich, Mitchell, 

Boruff, Gall, Schmidtlein, Burton & Melton, 2006, p. 17).  Unfortunately, simple 

record keeping and oversight will not be enough to ensure that a fair and equitable 

recovery process takes place in the Gulf Coast.  Instead, close supervision must be 

combined with a nuanced understanding of the complex and dynamic vulnerabilities 

operating in the region (Cutter & Emrich, 2003). 
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Understanding Social Vulnerability 
Vulnerability to environmental hazards is generally defined as the potential for 

loss and is composed of the social, physical and built environment characteristics that 

make a place more susceptible to risks (Cutter, Boruff & Shirley, 2003; Borden, 

Schmidtlein, Emrich, Piegorsch & Cutter, 2007).  In a �hazards-of-place� model of 

vulnerability, social and biophysical vulnerabilities interact to produce a community�s 

overall �place vulnerability� (Cutter, Boruff & Shirley, 2003, p.243).  Social 

vulnerability is my main concern in this analysis, primarily due to the relative lack of 

research that has been conducted on this critical topic and the relatively high levels of 

social vulnerability that exist across the entire Gulf Coast.  

Social vulnerability is largely the product of social inequalities, which have 

been shown to be just as important as environmental factors in determining an area�s 

overall vulnerability to natural hazards (Borden et al., 2007).  In some circumstances, 

particularly in the Gulf Coast region, social vulnerability supersedes physical 

susceptibility as the primary determinant of overall place vulnerability (Boruff, Emrich 

& Cutter, 2005).  Social vulnerability is formally conceptualized as the �social, 

economic, demographic and housing characteristics that influence a community�s 

ability to respond to, cope with, recover from and adapt to environmental hazards� 

(Cutter, Boruff & Shirley, 2003, p.243).  Some of the major factors influencing social 

vulnerability include age, gender, race and socioeconomic status as well as more 
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complex constructs like social capital and access to healthcare (Cutter & Emrich, 

2006).   

Cutter, Boruff and Shirley (2003) synthesized these influential factors to create 

a numerical Social Vulnerability Index (SoVI) for every county in the United States.  

This index permits a relative comparison of social vulnerability between counties using 

raw SoVI scores.  The index is composed of 11 �dimensions of social vulnerability,� 

each of which has a significant mitigating or magnifying impact on a county�s level of 

vulnerability.  Examples of these fundamental dimensions include personal wealth, 

race/ethnicity, occupational status, age and the density of the built environment.   

The authors concluded that, among other things, low personal income, high 

single-sector economic dependence and a high percentage of minority residents are all 

associated with increased social vulnerability.  Specifically, lower personal income 

levels tended to increase social vulnerability because �wealthy communities are able to 

(more) quickly absorb and recover from losses� than poorer communities (Cutter, 

Boruff and Shirley, 2003, p.254).  Similarly, areas that are highly dependent on a 

single economic sector are at greater risk because they tend to rely on vulnerable 

industries like fishing and agriculture for employment.  These industries can be rapidly 

devastated by natural disasters like droughts or hurricanes.  Finally, areas with high 

concentrations of minority residents are more socially vulnerable due to the ��social, 
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economic and political marginalization that is often associated with racial disparities� 

and the subsequent lack of resource access that usually stems from these disparities 

(Cutter, Boruff & Shirley, 2003, p.253).  After taking all of these factors (and more) 

into account, further analysis by the authors indicated that the most vulnerable counties 

in the U.S. typically appear in the southern half of the country from south Florida to 

California, regions marked by greater ethnic and racial inequalities and a higher 

population growth rate.  This highly vulnerable area includes the entire Gulf Coast, a 

region devastated by Hurricanes Katrina and Rita in 2005. 

Social Vulnerability and Disaster Recovery 
Social vulnerability helps us understand why some communities are especially 

susceptible to the impacts of disasters while providing a greater understanding of a 

community�s ability to recover from disasters (Cutter, Boruff & Shirley, 2003).  When 

the aforementioned Social Vulnerability Index is applied to coastal counties, it reveals 

dissimilarities in potential disaster impacts and foreshadows disparities in the post-

disaster recovery process.  For example, while wealthier communities can largely rely 

on the insurance safety net to cope with disaster losses, poorer communities have no 

such luxury and will need to lean on other sources of assistance (Cutter, Boruff & 

Shirley, 2003).  Race and ethnicity can also create language barriers that impede access 

to and knowledge of recovery resources.  Finally, large concentrations of small 
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children in a disaster area can impede the recovery process due to the shelter, food and 

comfort dependencies of young people.   

As a result, areas with higher levels of social vulnerability typically require 

additional time, resources (federal, state and private) and long-term investment to 

obtain an equitable and socially just disaster recovery (Cutter et al., 2006).  Kleiner, 

Green and Nylander (2007) have stressed the need for innovative and context-sensitive 

responses that more directly address the needs of citizens in these socially vulnerable 

areas.  This allows the socioeconomic conditions that give rise to vulnerability to be 

identified and addressed during disaster recovery.  Paradoxically, Petterson, Stanley, 

Glazier and Philipp (2007) have observed that there is a tendency for aid and 

reconstruction benefits to disproportionately funnel towards the wealthy in disaster-

affected areas.  This phenomenon can accentuate existing socioeconomic inequalities 

and magnify the storm�s already severe impact on the poor.  Similarly, Borden et al. 

(2007) concluded that federal funding allocations are often based on built environment 

characteristics rather than a more comprehensive picture that accounts for the varying 

susceptibility of diverse individuals and social groups.  Garrett and Sobel (2003) also 

found startling evidence that disaster declarations and the magnitude of post-disaster 

FEMA expenditures are often heavily influenced by politics. 
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Critical Components of Disaster Recovery 
Allocation and vulnerability issues aside, there are certain fundamental aspects 

of any community that must be re-established before that area can recover and 

eventually thrive following any manmade or natural disaster.  Knowles-Yanez (2007) 

contended that a well-functioning infrastructure including quality schools, affordable 

housing and access to healthy food must be in place before displaced residents will 

even consider returning to an area.  Miller and Rivera (2007a) explained how 

�communities of opportunity� can be created in the wake of disasters with a 

combination of new housing, good schools, health care, transportation and sustainable 

employment.  When such communities arise, citizens will feel more connected to the 

area and are more likely to rebuild a more �environmentally secure, economically 

sustainable and socially equitable region� (p. 154).  Finally, Picou and Marshall (2007) 

identified the importance of �therapeutic interventions� that recognize both the 

material and non-material needs of natural disaster victims.  These interventions 

provide resources, security, health care and the restoration of financial, physical, social 

and cultural capital to affected residents.     

Federal Recovery Funding & FEMA Public Assistance  
FEMA�s Public Assistance (PA) program and the Department of Housing and 

Urban Development�s Community Development Block Grant (CDBG) program are the 
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primary federally-funded vehicles through which communities can rebuild their 

infrastructure and restore thriving �communities of opportunity� after a disaster 

(Government Accountability Office [GAO], 2007).  As of August 2007, nearly $17 

billion had been appropriated in the Gulf Coast region through the CDBG program, 

almost double the amount allocated to states through the Public Assistance program 

(GAO, 2007).  However, it is important to note that an overwhelming majority of 

CDBG allocations have been dedicated to the reconstruction of owner-occupied 

homes, meaning that broader infrastructure reconstruction initiatives have not been 

emphasized under this program (GAO, 2007).  When combined with the fact that the 

program is administered separately from FEMA through the Department of Housing 

and Urban Development, it is clear that a quantitative analysis of CDBG funding is 

outside the scope of this research and should be reserved for future endeavors.   

FEMA�s Public Assistance grant program, on the other hand, �provides 

assistance to state and local government and eligible nonprofit organizations on a 

project-by-project basis� following a federally-declared disaster (GAO, 2007, p.5).   

Authorized under the Robert T. Stafford Disaster Relief and Emergency Assistance 

Act, the program provides funding for both emergency and permanent infrastructure 

work in disaster-affected areas.  As of late March, FEMA had approved nearly 80,000 

PA reconstruction projects throughout the Gulf Coast at a cost to the federal 
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government of approximately $10 billion (Gulf Coast Recovery Office, 2008a).  

Approximately two-thirds of this funding had been allocated to projects within the 

state of Louisiana, which sustained a disproportionate share of Hurricane Katrina�s 

impact.  Major PA recovery initiatives currently underway in the city of New Orleans 

include the reconstruction of the Orleans Parish prison, for which over $15 million in 

federal funding has been obligated, and the repair and rebuilding of dozens of area 

public schools (Gulf Coast Recovery Office, 2008b).  Comparatively, reconstruction 

projects in low-lying Plaquemines Parish have focused on bolstering critical 

emergency protective measures like water pumps, sluice gates and effective 

wastewater protection systems.   

These diverse projects highlight the broad scope of the Public Assistance 

program and its ability to provide flexible grants for a wide variety of projects 

involving everything from �debris removal� to the ��permanent restoration of 

infrastructure� (Federal Emergency Management Agency [FEMA], 2001, p.4).  

Technically, eligible disaster-related work is divided into seven categories: Debris 

Removal, Emergency Protective Measures, Roads and Bridges, Water Control 

Facilities, Buildings and Equipment, Utilities and Parks, Recreational Facilities and 

Other Items (FEMA, 2001).  Under these categories, PA grants can be utilized to fund 

the re-construction of places like hospitals, schools, prisons, power stations, state 
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parks, government facilities and even damaged cultural and historical landmarks.  

Grants can also be used to restore essential social services like low-income housing 

programs, homeless shelters, senior citizen centers, rehabilitation centers and food 

banks, all of which are critical to the revitalization of socially vulnerable areas (Indiana 

Department of Homeland Security, 2006).   

Despite the expansive and complex scope of these projects, the actual grant-

making process under the PA program itself is relatively straightforward.  Once a 

catastrophe occurs, Preliminary Damage Assessments (or PDAs) are conducted by 

FEMA in order to assess the impact and magnitude of the damage as well as ��the 

resulting unmet needs of individuals, businesses, the public sector and the community 

as a whole� (Congressional Research Service [CRS], 2007, p.10).  During this phase, 

PDA team members attempt to assemble data about the underlying social conditions in 

an affected area, such as the percentage of elderly residents and the amount of 

insurance coverage possessed by homeowners and renters.  The President uses the 

information contained in these PDAs to help determine whether or not a disaster 

declaration is necessary.  Depending on severity, declarations can take the form of 

either a �major disaster� or an �emergency declaration� under the Stafford Act (CRS, 

2007).  Following catastrophic events like Hurricane Katrina where a Presidential 

disaster declaration is a foregone conclusion, PDAs are primarily used to assess unmet 
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community needs and determine the scope and variety of the federal assistance 

programs that will be needed in the area (CRS, 2007).    

After PDAs have been conducted and a disaster has been formally declared by 

the President, federal agencies then receive broader authority to ��provide 

supplemental assistance to help state and local governments, families and individuals, 

and certain nonprofit organizations recover from the incident� (CRS, 2007, p.2).  More 

specifically, a disaster declaration allows states to become eligible for Public 

Assistance funding via FEMA�s Disaster Relief Fund (GAO, 2007).  At this point, 

FEMA examines a variety of factors at the local level to asses the degree of PA 

damage that exists in a specific area.  In addition to the aforementioned Preliminary 

Damage Assessments, these factors include the estimated cost of disaster assistance, 

localized impacts, insurance coverage, hazard mitigation, the impact of recent disasters 

and the availability of other federal assistance programs1 (CRS, 2007).  As far as 

estimated assistance costs are concerned, the agency generally requires a threshold of 

at least $1 million in statewide PA damage or $1.22 in per capita damage before 

                                                                                                                                                                                                                                                                                                             

1 FEMA�s Individual Assistance (IA) program takes into account the needs of �special 
populations� when assessing the impact of a disaster event, while the PA program does not explicitly do 
so.  The  IA program provides post-disaster aid to individuals and families in the form of �housing 
assistance, disaster unemployment assistance, crisis counseling and other programs��(CRS, 2007, p. 
16).   During the IA eligibility assessment process, �FEMA attempts to ascertain information about the 
demographics of an area affected by a disaster event.  Those demographics include the age and income 
of residents, the amount of home ownership in an area, the affect on Native American tribal groups, and 
other related considerations...The knowledge of the demographics within the affected area gives FEMA 
added information to consider regarding trauma and community disruptions� (CRS, 2007, p. 17).   
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program eligibility will be granted (CRS, 2007).  With regard to localized impacts, 

FEMA typically requires a per capita minimum of $3.05 in infrastructure damage 

before the agency will designate a county as eligible for PA funding.   

Once eligibility has been determined, the grant applicant (either a state and 

local government entity or nonprofit organization) is required to submit an application 

outlining the scope of the work to be performed and detailed cost estimates.  FEMA 

then reviews these applications, known as Project Worksheets, to determine whether 

��the applicant and type of facility are eligible for funding� (GAO, 2007, p.5).  The 

agency has the ultimate discretion over which projects are approved for disaster 

assistance and the exact federal funding levels provided for each project.  In other 

words, FEMA has the ability to take into account an area�s extenuating circumstances 

when determining PA eligibility and the magnitude of funding allocations, especially 

given the key role that Preliminary Damage Assessments reportedly play in the grant-

making process.  Given its flexibility and unique capacity to level the playing field 

following a disaster like Katrina, FEMA�s Public Assistance program must be 

subjected to an especially high level of scrutiny during the Gulf Coast hurricane 

recovery process.  
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Putting it All Together: Hurricanes Katrina & Rita 
In the immediate aftermath of Katrina and Rita, on-the-ground reports indicated 

that much of the federal relief money failed to make its way down to the local level and 

that rebuilding contracts were largely winding up in the hands of large conglomerates 

instead of local contractors (Ethridge, 2006).  Substantial concerns with the Public 

Assistance program itself have also arisen.  First, as of February 1, 2008, only 56% of 

all obligated PA funding had actually been paid out (or �disbursed�) to the affected 

states in the Gulf Coast (GAO, 2007). This is largely due to the fact that funding for 

large projects (those costing over $59,700) is only disbursed to state and local 

governments after the project has been fully completed.  One could easily imagine this 

post-hoc funding system becoming a burden for cash-strapped local governments 

doing their best to rebuild following the hurricanes.  Additionally, some state and local 

officials have recently expressed their concern that the cost estimates in PA Project 

Worksheets have been unrealistically low and may lead to considerable cost overruns 

for the federal government (GAO, 2007).  For example, �the lowest bids on 11 project 

worksheets for repairing or rebuilding state-owned facilities, such as universities or 

hospitals, totaled $5.5 million while FEMA approved $1.9 million for these projects� 

(GAO, 2007, p. 7).  Many local residents have also complained about their lack of 

input and influence over the rebuilding process as a whole.  Ethridge (2006) found that 

these kinds of problems are frequently a result of the fundamental disconnect that can 
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occur between global relief efforts and local conditions on the ground in the wake of a 

disaster.  This disconnect likely stems from the incorrect assumptions that are often 

made by aid workers and agencies about beneficiaries, whose ideologies, 

understandings and local conditions are either ignored or assumed to be incorrect from 

the very beginning of the process.   

Regardless of their exact origin, situations like these are repeating themselves 

throughout the Gulf Coast region with startling clarity each and every day.  For 

example, Cutter et al. (2006) revealed the dramatic recovery inequities occurring in 

Biloxi, Mississippi, a town with sharp contrasts in social vulnerability.  Predictably, the 

city�s more affluent residents near the shoreline received their insurance settlements 

quickly and were able to begin the reconstruction and rebuilding process in an 

expeditious manner.  Meanwhile, �in the largely African American and Asian 

neighborhoods on the northern side of the railroad tracks, where generations of low-

income, blue collar and service-sector residents lived, the neighborhoods are still 

clogged with debris� (Cutter et al., 2006, p. 15).  Many of these marginalized residents 

were even forced to live in or around condemned houses due to a lack of alternative 

options for shelter.  Elliott and Pais (2006) have argued that, while the entire Gulf 

Coast region will need continual support over the coming years, low-income 

homeowners like the ones in Biloxi will require the most assistance in getting their 
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lives back on track.  Without a doubt, it is difficult to imagine the emergence of a 

rebuilt and thriving �community of opportunity� when people cannot even drive down 

their debris-clogged street six months after a hurricane. 

Policy Relevance 
In light of the above, it is clear that a �one-size-fits-all� strategy will not work 

in the Gulf Coast and may even exacerbate pre-existing social vulnerabilities (Cutter & 

Emrich, 2006).  In order to ensure the best possible outcome for the region and its 

residents, federal funding must be carefully allocated in a socially efficient manner so 

that centuries-long disparities in social conditions can be eliminated instead of 

amplified (Miller & Rivera, 2007b).  Section 308 of the Stafford Act mandates that all 

disaster assistance activities be conducted in an �equitable and impartial manner� by 

the federal government (FEMA, 2001, p.B-20).  Empirically examining the 

relationship between social vulnerability and Public Assistance recovery funding will 

allow me to determine if FEMA has taken the Gulf Coast�s underlying social 

inequalities into account when allocating recovery resources. 

Regardless of its ultimate outcome, this investigation can help shed light on the 

processes by which the federal government allocates (or should allocate) recovery 

resources in areas with varying social vulnerability.  If used properly, these resources 

can be utilized to make communities more resilient to future natural disasters and 
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improve the quality of life for some of our nation�s most vulnerable citizens.  The 

recovery process resulting from catastrophic disasters like Katrina provides vulnerable 

areas with a valuable opportunity to strengthen critical infrastructure, enhance 

emergency protective measures and reduce pre-existing social inequities (Cutter, 

Boruff & Shirley, 2003).  If a socially responsible allocation does not occur and 

resources are misallocated, then the Gulf Coast�s most vulnerable residents will face an 

even more difficult challenge when attempting to recover from the next catastrophic 

disaster undoubtedly looming on the horizon.  Given that nearly $10 billion in Public 

Assistance allocations have already been made by FEMA as of March 2008, the stakes 

have never been higher for both the federal government and the residents of the Gulf 

Coast (Gulf Coast Recovery Office, 2008a).   
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Chapter 3.  Data and Methods 

Conceptual Model 
 
 

 

 

 

 

 

 

 

 

As shown above, the unique demographic, occupational and developmental 

characteristics of a particular area are hypothesized to influence its social vulnerability 

in differing ways.  For example, counties with a high relative percentage of mobile 

homes are expected to be more socially vulnerable than others, as are counties with a 

high percentage of workers relying on fragile resource extraction occupations like 

fishing.  When controlling for storm-related damage, increases in social vulnerability 

through these various mechanisms are predicted to be associated with increases in 

Public Assistance funding (and vice versa).  This leads to my main hypothesis: If the 
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federal government has allocated Public Assistance funding in a socially efficient 

manner following the 2005 hurricanes, I will find statistically significant relationships 

between all of the above characteristics and PA funding when controlling for damage.  

These relationships will be in the directions predicted by previous theory, as outlined 

in Appendix I.   

Description of Data 
I will be using the 2003 Social Vulnerability Index as the foundation for my 

analysis.  The SoVI measures the social vulnerability of every county in the U.S. to 

environmental hazards using a synthesis of 42 socioeconomic and built environment 

variables drawn from 1990 U.S. Census Bureau data.  As mentioned earlier, the SoVI 

is composed of 11 fundamental �dimensions of social vulnerability� that differentiate 

U.S. counties according to their relative level of social vulnerability.  These 

dimensions include: personal wealth, age, the density of the built environment, single-

sector economic independence, housing stock and tenancy, occupation, infrastructure 

dependence, race (African American), race (Hispanic), ethnicity (Native American) 

and ethnicity (Asian).  A brief description of each dimension and its hypothesized 

relationship to social vulnerability (and thus PA funding) can be found in Appendix I. 

  Each of the SoVI�s 11 dimensions is associated with a highly-correlated 

dominant variable taken from 1990 Census Bureau data.  For example, the dominant 
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variable for �personal wealth� is per capita income, while the dominant variable for 

�housing stock and tenancy� is the percentage of housing units that are mobile homes.  

Taken together, these 11 dimensions explained 76.4 percent of the total variation in 

social vulnerability among all counties in the SoVI sample (Cutter, Boruff & Shirley, 

2003).   

In order to ensure that my research is as timely as possible, I have drawn the 

same 11 dominant variables from county-level 2000 census data for use as the 

independent variables in my analysis2.  The dependent variable for my investigation is 

FEMA Public Assistance funding per capita, which provides a standardized county-by-

county measure of all PA funds that have been allocated over the past two years for 

recovery from Hurricanes Katrina and Rita.  This data was downloaded directly from 

FEMA�s Gulf Coast Recovery website and is current as of November 1, 20073.  In its 

raw form, the official FEMA data only provided funding amounts for each county, 

meaning that these amounts could not be meaningfully compared across counties with 

vastly differing populations.  As a result, I chose to divide the county-specific funding 

                                                                                                                                                                                                                                                                                                             

2 2000 Census data (Summary Files 1 and 3) obtained from the U.S. Census Bureau at 
http://factfinder.census.gov/servlet/DatasetMainPageServlet?_program=DEC&_submenuId=datasets_1
&_lang=en.  (NOTE: While extracting the necessary variables from the 2000 Census data, I discovered 
that the construction of one of the measures used in the SoVI has changed slightly since 1990.  The �% 
employed in transportation, communication and public utilities� variable is now measured in the 2000 
Census as �% employed in transportation, warehousing & public utilities.�  I do not expect this minor 
change in operationalization to affect the integrity of my analysis.) 

3 Public Assistance grant data retrieved from the Gulf Coast Recovery Office�s website at 
http://www.fema.gov/hazard/hurricane/2005katrina/map/composite.html 
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allocation by each county�s population in order to create a standardized dependent 

variable. 

Finally, I include a damage variable in order to control for the widely varying 

levels of property-related storm damage observed across the affected region.  

Specifically, this variable measures the percentage of occupied housing units with 

damage from Katrina and/or Rita in each county and is drawn from official data posted 

on the FEMA website in February 20064.  In its original form, the official FEMA data 

provided damage assessments for Hurricanes Katrina, Rita and Wilma, all of which 

struck the Gulf Coast within a few short months in 2005.  However, the damage from 

Hurricane Wilma was limited exclusively to the state of Florida.  Because there is no 

FEMA Public Assistance grant data currently available for the state of Florida, I chose 

to limit my analysis to those areas affected by Hurricanes Katrina and Rita.   

All of the above variables, along with their corresponding dimension of social 

vulnerability, are described in further detail in table 1 on the following page.   

 

 

 

 

                                                                                                                                                                                                                                                                                                             

4 Damage data retrieved from FEMA at 
http://www.dhs.gov/xlibrary/assets/GulfCoast_HousingDamageEstimates_021206.pdf 



 

24 

TABLE 1: VARIABLE LIST 

VARIABLE 
(NAME IN DATA SET) 

DESCRIPTION / DIMENSION OF 
SOCIAL VULNERABILITY 

SOURCE 

Public Assistance per capita 
(pacap) 

County-level Public Assistance funding 
divided by county population  
(dependent variable) 

FEMA 

Per capita income 
(income) 

Personal wealth  2000 
Census 

Median age 
(age) 

Age 2000 
Census  

Number of commercial  
establishments/square mile5  
(devdens) 

Density of the built environment  2000 
Census 

% Housing units that are  
mobile homes 
(pctmob) 

Housing stock and tenancy  
 

2000 
Census 

% Employed in  
extractive industries 
(pctextr) 

Single-sector economic independence  2000 
Census 

% Employed in Transportation, 
Warehousing & Public Utilities 
(pcttrans) 

Infrastructure independence  2000 
Census 

% Employed in service occupations 
(pctserv) 

Occupation   2000 
Census 

% African American 
(pctblack) 

Race (African American) 2000 
Census 

% Asian 
(pctasian) 

Race (Asian)  2000 
Census 

% Native American 
(pctnat) 

Ethnicity (Native American)  2000 
Census 

% Hispanic 
(pcthisp) 

Ethnicity (Hispanic) 2000 
Census 

% Occupied units with damage 
(pctdam) 

Damage estimates by county for 
Hurricanes Katrina and Rita (control) 

FEMA 

 

                                                                                                                                                                                                                                                                                                             

5 Census data for this measure obtained from the University of Virginia�s GeoStat Center at 
http://fisher.lib.virginia.edu/collections/stats/ccdb/ 
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Analysis Sample 
The specific group under study is composed of the 122 counties and parishes 

that sustained damage to 10 or more housing units as a result of Hurricanes Katrina 

and/or Rita.  The final sample includes 12 counties from Alabama, 49 counties from 

Mississippi, 23 counties from Texas and 38 parishes from Louisiana.  As indicated by 

FEMA data, some counties (such as Lubbock County, Texas) did not actually sustain 

any storm-related damage but still received PA funding to assist with the relocation 

and housing of storm-displaced refugees.  Counties such as these are not actually 

utilizing PA funding to rebuild critical infrastructure and �recover� from the hurricanes 

in the traditional sense of the word.  As a result, I chose to limit my sample to only 

those counties that sustained damage to 10 or more housing units as determined by 

FEMA.   

Methodology 
I begin with an analysis of the bivariate relationships between Public 

Assistance funding and each of the 11 explanatory variables of interest.  Next, I 

conduct a multivariate analysis using Ordinary Least Squares (OLS) regression.  I 

estimate three models, the first of which includes only the dominant variables from the 

five dimensions of social vulnerability with the highest explanatory power in the SoVI 

(specifically, personal wealth, age, density of the built environment, single-sector 
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economic independence and housing stock and tenancy6).  The second model includes 

all 11 explanatory variables without the control for county-level damage.  The third 

and final multivariate regression model adds the control for damage and takes the 

following functional form: 

PACAP= β0 + β1INCOME + β2AGE + β3DEVDENS + 
β4PCTMOB + β5PCTEXTR + β6PCTTRANS +  

β7PCTSERV + β8 PCTBLACK+ β9PCTASIAN +  
β10PCTNAT + β11PCTHISP + β12PCTDAM + ε 

 
In addition to the multivariate regressions identified above, I also conduct 

several diagnostics to confirm that my regression results are not being skewed by 

multicollinearity or the existence of influential outliers in my dataset.  The results of 

these diagnostics can be found in Appendix II.   

 

 

 

 

 

 

                                                                                                                                                                                                                                                                                                             

6 Taken together, these five key dimensions explained over 50% of the variation in social 
vulnerability in the original 2003 study by Cutter, Boruff & Shirley.  
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Chapter 4.  Results 

Descriptive Statistics 
As shown in table 2 on pages 29 and 30, the mean amount of Public Assistance 

funding across the entire sample is approximately $596 per capita.  Statewide PA 

funding levels are highest in Louisiana, which received mean outlays of $1,157 per 

capita.  By comparison, PA funding is lowest in Alabama, which received average per 

capita outlays of only about $32.  This disparity is logical given that an average of 

nearly 36% of the occupied homes in Louisiana sustained storm-related damage, 

compared to only 13.5% of the occupied homes in Alabama.  Louisiana also has the 

highest development density of the four states, with a mean of 5.44 commercial 

establishments per square mile.  Comparatively, Alabama is the least commercially 

developed state, with a mean of 1.35 commercial establishments per square mile.   

At the county and parish level, Public Assistance funding ranges from $1.32 

per capita in Wilcox County, Alabama to $11,307 per capita in Cameron Parish, 

Louisiana.  Once again, this wide disparity is not surprising given that Wilcox County 

received damage to only .6% of its occupied housing units, while Cameron Parish was 

devastated by storm-related damage to over 90% of its housing units.  Not surprisingly, 

nearly 30% of all housing units in Cameron Parish are classified by the Census as 

mobile homes, which are especially susceptible to damage from the high winds and 
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flooding associated with intense hurricanes.  Across the full sample of 122 counties 

and parishes, an average of about 22% of all housing units can be classified as mobile 

homes.  Alabama has the highest statewide proportion of mobile homes (27.6%) while 

Louisiana has the lowest (20.1%). 

Demographically speaking, about 32.4% of the residents in the full sample are 

African American.  This is substantially higher than the national data obtained by the 

2000 Census, which estimated that 12.3% of the U.S. population is African American7.  

In the sample, Alabama has the highest mean percentage of African American 

residents (47.2%), while Texas has the lowest (15.9%).  The differences are basically 

reversed when the Hispanic population is considered:  Texas has the highest average 

Hispanic population at 10.4% while Alabama has the lowest at .96%. 

The mean per capita income for the sample is approximately $15,328, with 

local income levels ranging from $9,709 in Jefferson County, Mississippi to $24,985 in 

Fort Bend County, Texas.  These figures are well below national estimates of per 

capita income.  At the time that the 2000 Census was taken, the mean per capita 

income for the entire United States was $28,546, more than $13,000 higher than the 

average per capita income observed in the sample8. 

                                                                                                                                                                                                                                                                                                             

7Population estimate obtained from U.S. Census Bureau at  
http://www.census.gov/population/cen2000/phc-t1/tab01.pdf 

8Income data obtained from U.S. Department of Commerce at 
http://www.infoplease.com/ipa/A0104652.html 
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Table 2: Descriptive Statistics  
VARIABLE  MEAN STD. DEV. MINIMUM MAXIMUM 

PA Funding  Per Capita     
Full Sample (n=122) 596 1921.61 1.32 11307 
Alabama (n=12)  32 51.57 1.32 188 
Louisiana (n=38) 1157 2942.83 16.83 11307 
Mississippi (n=49) 506 1468.87 6.88 9342 
Texas (n=23) 153 307.71 2.34 1447 
Income Per Capita     
Full Sample  15328 2888.64 9709 24985 
Alabama  14841 2915.23 10903 20826 
Louisiana  15496 2411.96 11432 22514 
Mississippi  14354        2621.25 9709 23469 
Texas  17382 3189.17 13381 24985 
% Damage     
Full Sample  28.6 22.01 .1 90.2 
Alabama  13.5 9.77 .6 29.9 
Louisiana  35.7 23.64 .1 90.2 
Mississippi  28.9 21.41 3.6 90.0 
Texas  24.4 21.19 .2 58.3 
Age     
Full Sample  34.8 2.87 24.8 47.0 
Alabama  35.3 2.14 31.9 39.0 
Louisiana  34.2 1.79 28.3 38.2 
Mississippi  34.2 2.69 24.8 38.5 
Texas  36.6 4.10 29.7 47.0 
Development Density     
Full Sample  3.16 8.30 .14 59.46 
Alabama  1.35 2.17 .21 7.61 
Louisiana  5.44 12.22 .14 59.46 
Mississippi  1.36 1.66 .15 7.79 
Texas  4.18 10.01 .17 48.18 
% Employed-Extractive      
Full Sample  1.88 1.32 .1267 6.46 
Alabama  2.22 1.21 .4086 4.77 
Louisiana  1.41 1.15 .1712 4.76 
Mississippi  2.20 1.35 .2921 6.46 
Texas  1.82 1.41 .1267 5.08 
% Employed-Service     
Full Sample  15.53 2.97 8.34 24.89 
Alabama  14.77 2.40 12.50 20.65 
Louisiana  16.55 2.89 12.50 24.89 
Mississippi  14.59 2.82 8.34 22.76 
Texas 16.25 3.11 11.22 23.06 
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VARIABLE  MEAN STD. DEV. MINIMUM MAXIMUM 
% Employed-Transportation, 
Warehousing & Utilities 

    

Full Sample  8.32 1.98 3.99 13.18 
Alabama  8.35 1.47 5.70 11.13 
Louisiana  7.97 1.77 4.61 13.12 
Mississippi  8.99 2.17 4.05 13.18 
Texas  7.46 1.72 3.99 10.56 
% Mobile Homes     
Full Sample  22.08 8.80 .343 42.41 
Alabama  27.60 9.18 9.32 39.72 
Louisiana  20.06 9.17 .343 42.41 
Mississippi  22.03 7.20 3.94 34.78 
Texas  22.62 10.27 3.01 39.38 
% African American     
Full Sample  32.39 18.95 3.49 86.49 
Alabama  47.17 21.05 10.29 80.34 
Louisiana  28.39 14.73 3.88 67.25 
Mississippi  39.61 18.98 6.83 86.49 
Texas  15.92 7.43 3.49 33.74 
% Hispanic     
Full Sample  3.16 8.30 .14 32.93 
Alabama  .96 .34 .58 1.76 
Louisiana  1.97 1.47 .61 7.12 
Mississippi  1.24 .94 .44 5.84 
Texas  10.38 7.69 1.81 32.93 
% Asian     
Full Sample  .69 1.24 .03 11.20 
Alabama  .31 .42 .04 1.40 
Louisiana  .79 .79 .05 3.09 
Mississippi  .40 .55 .03 2.60 
Texas  1.35 2.44 .09 11.20 
% Native American     
Full Sample  .70 1.68 .05 13.80 
Alabama  .81 2.00 .08 7.12 
Louisiana  .82 1.50 .09 7.79 
Mississippi  .68 2.09 .05 13.80 
Texas  .47 .30 .20 1.74 
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Table 3: Ten Largest Recipients of Public Assistance Funding by County/Parish 
(County-level data included for key variables) 

*Means are statistically significantly different with a p-value of <0.0001 
 

 
Table 3 above depicts the ten largest recipients of Public Assistance funding by 

county/parish.  Six of these recipients are located in the state of Louisiana, while the 

other four are located in Mississippi.  This is not surprising given that these two states 

sustained the highest average damage levels in the sample.  The counties and parishes 

shown in table 3 received an average of about $5,652 in PA funding per capita, which 

is highly statistically significantly different from the average funding level of $596 per 

capita observed in the full sample.  Additionally, these ten counties sustained damage 

to an average of 74.9% of their occupied housing units, compared to just 28.6% in the 

County/Parish 
(State) 

PA 
(per 

capita) 

% 
Damage 

Income 
(per 

capita) 
Age Dev. 

Dens. 

% 
Employed 
Extractive 
Industries 

% 
Mobile 
Homes 

Cameron (LA) 11307 90.2 15348 35.0 .139 4.8 29.7 
St. Bernard (LA) 11196 80.6 16718 36.6 2.51 1.1 7.9 
Plaquemines (LA) 10137 80.0 15937 33.7 .893 4.6 31.5 
Hancock (MS) 9342 90.0 17748 38.5 1.51 .70 18.8 
Harrison (MS) 3365 68.0 18024 33.9 7.54 .66 12.4 
Stone (MS) 2505 67.7 14693 33.6 .614 4.2 22.6 
Washington (LA) 2499 67.7 12915 36.1 1.10 1.4 18.6 
Pearl River (MS) 2434 62.8 15160 35.9 .959 .76 23.8 
Orleans (LA) 1981 71.5 17258 33.1 59.46 .19 .34 
St. Tammany (LA) 1754 70.5 22514 36.3 5.19 .24 11.5 

MEAN 
(SUBSAMPLE) 

5652* 74.9* 16631.5 35.3 7.99 1.86 17.69 

MEAN 
(FULL SAMPLE) 

596* 28.6* 15328.5 34.8 3.16 1.88 22.08 
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full sample.  This difference is also highly statistically significantly different.  Table 3 

also shows county-level data for the five highest-correlated dimensions of social 

vulnerability.  As noted in the table, none of the differences between the subsample 

and full sample means for these variables are statistically significantly different.  This 

serves as a preliminary indication that the largest recipients of Public Assistance 

funding are not demographically different from the entire sample of PA recipients.  

Bivariate Relationships 
As shown in table 4 on the following page, there is a strong positive correlation 

between Public Assistance funding and the percentage of occupied housing units with 

damage (r =.6141).  This relationship is in the expected direction, given that areas with 

higher levels of damage will clearly require more federal funding to recover from 

storm-related damage to housing and infrastructure (Cutter, Boruff & Shirley, 2003).  

The correlation between the percentage of African American residents and Public 

Assistance funding is weak-to-moderate, with an r value of -.2527.  This relationship is 

not in the expected direction, seeing as how increases in nonwhite population have 

typically been found to increase social vulnerability (Cutter, Boruff & Shirley, 2003).  

The rest of the explanatory variables are only weakly correlated with the dependent 

variable.  
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Table 4: Bivariate Relationships between PACAP and Explanatory Variables 
 

VARIABLE   
(NAME IN  
DATA SET) 

PREDICTED 
DIRECTION * 

CORRELATION 
COEFFICIENT 

(Pearson�s r)  

ACTUAL 
DIRECTION  

CORR. 
STRENGTH 

Per capita income 
(income) - .0996 + WEAK 
Median age 
(age) + .0759 + WEAK 
No. of 
commercial  
establishments/  
square mile  
(devdens) 

+ .0294 + WEAK 

% Housing units  
that are  
mobile homes 
(pctmob) 

+ -.0679 - WEAK 

% Employed  
in extractive 
industries 
(pctextr) 

+ .0907 + WEAK 

% Employed in 
transportation, 
warehousing & 
public utilities 
(pcttrans) 

+ .0669 + WEAK 

% Employed 
in service 
occupations 
(pctserv) 

+ .0669 + WEAK 

% African 
American 
(pctblack) 

+ -.2527 - WEAK TO  
MODERATE 

% Asian 
(pctasian) + .1146 + WEAK 
% Native 
American 
(pctnat) 

+ -.0040 - WEAK 

% Hispanic 
(pcthisp) + -.0402 - WEAK 
% Occupied units 
with damage 
(pctdam) 

+ .6141 + STRONG 

*Predicted relationships drawn from Cutter, Boruff & Shirley (2003), pp.246-254 
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Multivariate Regression Results 
Regression (1) includes only the dominant variables from the SoVI�s five 

highest-correlated dimensions of social vulnerability.  As shown in table 5 on page 37, 

the only variable in this first regression with a statistically significant coefficient is 

pctextr.  The coefficient on pctextr indicates that a one percentage point increase in the 

percentage of residents employed in extractive industries is associated with an increase 

in PA funding of $400.58 per capita.  According to the adjusted R2 value obtained for 

this initial model, regression (1) explains only 1.56% of the total variation in Public 

Assistance funding per capita.  

 Regression (2) adds the rest of the 11 independent variables to the model 

without including a control for storm-related damage.  In this expanded regression, the 

statistically significant coefficient on income indicates that a $1 increase in per capita 

income is associated with an increase in Public Assistance funding of approximately 

$.21 per capita.  The statistically significant coefficient on pctextr indicates that a one 

percentage point increase in the percentage of residents employed in extractive 

industries is associated with an increase in PA funding of $458.15 per capita.  The 

coefficient on pcttrans implies that a one percentage point increase in the percentage of 

residents employed in transportation, warehousing and public utilities is associated 

with a statistically significant increase in per capita PA funding of $349.84.  The 

coefficient on pctserv shows that a one percentage point increase in the percentage of 



 

35 

employees employed in service industries is associated with a highly statistically 

significant funding increase of $216.87 per capita.  The coefficient on pctblack shows 

that a one-percentage point increase in the percentage of African American residents is 

associated with a highly statistically significant PA funding decrease of $43.51 per 

capita.  The coefficient on pctasian indicates that a one-percentage point increase in the 

percentage of Asian residents is associated with a statistically significant increase in 

PA funding of $355.96 per capita.  Finally, the highly statistically significant 

coefficient on pcthisp implies that a one-percentage point increase in the percentage of 

Hispanic residents is associated with a decrease in PA funding of $142.18 per capita.  

According to the adjusted R2 value for this regression, the model explains 18.24% of 

the total variation in Public Assistance funding per capita. 

Regression (3) adds the control variable for storm-related damage.  In this 

model, the coefficient on income remains statistically significant and implies that a $1 

increase in per capita income is associated with an increase in Public Assistance 

funding of approximately $.19 per capita.  The coefficient on pctextr remains 

statistically significant in the full regression, indicating that a one percentage point 

increase in the percentage of residents employed in extractive industries is associated 

with a PA funding increase of $548.01 per capita.  Finally, the highly statistically 

significant coefficient on the pctdam control indicates that a one percentage point 
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increase in damage is associated with an increase in PA funding of $53.36 per capita.  

Adding the control variable for damage causes the pcttrans, pctserv, pctblack, pctasian 

and pcthisp variables to lose their statistical significance. According to the adjusted R2 

value for regression (3), this final model explains 41.30% of the total variation in 

Public Assistance funding per capita.  
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Table 5: Regression of PACAP on Explanatory Variables  
  Variable (name)    (1)     (2)     (3) 
Per Capita Income  .1217   .2122   .18715 
income    (.0834)   (.1154)*   (.0979)*
     
Age    27.37   -100.01   -48.49 
age    (66.71)   (68.76)   (58.78) 
 
Development Density  -5.30   8.47   -21.81 
devdens    (25.35)   (24.78)   (21.48) 
 
% Mobile Homes  -34.33   -33.25   -26.62 
pctmob    (28.85)   (27.27)   (23.13) 
 
% Extractive Industries 400.58   458.15   548.01  
pctextr    (181.93)**  (188.36)**  (160.18)***
      
% Trans, Ware. & Util.    349.84   14.63 
pcttrans      (144.10)**   (132.10) 
          
% Service Industries     216.87   72.10  
pctserv       (67.27)***    (61.02) 
     
% African-American     -43.51   -4.11 
pctblack      (11.30)***  (11.26) 
 
% Asian      355.96   171.31 
pctasian      (186.44)*  (160.40) 
 
% Native American     -98.66   -1.35 
pctnat       (99.98)   (85.97) 
 
% Hispanic      -142.18   -21.16 
pcthisp       (44.15)***  (41.60) 
 
% Damage         53.36 
pctdam          (8.03)***
      
ADJUSTED R2  .0156   .1824   .4130 

NUMBER OF OBS.  122   122   122  
Note: Standard errors in parentheses. Significance levels: * p < .10, ** p < .05, *** p < .01 
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Results Discussion 
The only variable in regression (1) with a statistically significant coefficient is 

pctextr.  In fact, this is the only explanatory variable to remain statistically significant 

across all three regression models.  Given that the mean amount of PA funding per 

capita in the entire sample is $596, the coefficients on the pctextr variable seem to be 

substantially over-inflated across the three regressions.  This may simply be a result of 

the fact that the counties and parishes in the sample did not exhibit a large range of 

values for this variable.  Specifically, values for the pctextr variable ranged from .13% 

to 6.46% across the entire sample, meaning that a hypothetical one percentage point 

increase in the percentage of employees working in resource extraction would actually 

be a very dramatic (and thus unrealistic) increase for most counties/parishes.  

Regardless, the variable�s sustained statistical significance suggests that FEMA 

allocated higher amounts of funding to areas with more employees working in resource 

extraction industries.  This result is encouraging in that it signifies sensitivity on the 

part of FEMA towards areas that rely heavily on vulnerable industries like fishing and 

farming, which are often the first to be devastated by large-scale natural disasters like 

hurricanes9.   

                                                                                                                                                                                                                                                                                                             

9 Interestingly enough, the Louisiana Department of Wildlife and Fisheries estimated in a 
September 2005 press release that Katrina would lead to a $1.1 billion loss in revenue for the area�s 
retail fisheries in 2006, and a $150 million loss in oyster revenue in 2007 (Mongabay, 2005).  From the 
data alone, it appears that FEMA may have taken this (or similar) information into account when 
allocating Public Assistance funding in the Gulf Coast.   
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The results from regression (2) are also encouraging, seeing as how seven of 

the coefficients on the 11 explanatory variables of interest (including pctextr) are 

significant.  Each of the three variables measuring occupational status and single-sector 

economic/infrastructure dependence is statistically significant, providing further 

preliminary evidence that FEMA allocations have been sensitive to areas that rely 

heavily on at-risk industries for employment.  Three of the four race/ethnicity measures 

are also statistically significant.  This result dovetails with the conventional theory that 

minority groups need additional relief support following disasters due to the 

marginalization and lack of resource access often associated with racial disparities.  

However, two of the three coefficients on the race/ethnicity variables are negative in 

sign, indicating that increases in some minority populations were actually associated 

with decreases in Public Assistance funding.  This runs counter to conventional theory, 

as does the positive and statistically significant sign on the coefficient for income.   

Despite their statistical significance, the results in regression (2) do not prove 

that FEMA has executed an efficient allocation of resources.  Indeed, the signs on four 

of the seven significant variables are in the opposite direction of what we would expect 

to find in a socially efficient allocation and the model lacks a control variable for 

damage.  As a result, the significant coefficient estimates described above may have 

actually been the product of omitted variable bias.  In other words, these seven 
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coefficients could have been artificially �soaking up� the true effect of damage on PA 

funding due to the former�s omission from the model.   

The results from regression (3) indicate that this may in fact be the case.  When 

damage is controlled for, only two of the coefficients on the 11 explanatory variables 

remain statistically significant.  As described above, the estimate on pctextr remains 

statistically significant, as does the estimate on income.  The counterintuitive, positive 

coefficient estimate on per capita income may be explained by the fact that areas with 

higher levels of income tend to be �higher value� neighborhoods that require more 

recovery funding following a disaster.  Indeed, wealthy areas may have more 

expensive assets to replace than poorer areas plagued by substandard infrastructure.  

Cutter, Boruff and Shirley (2003) addressed this possibility when they stated that 

�wealth enables communities to quickly absorb and recover from losses, but it also 

means that there may be more material goods to risk in the first place� (p. 251).  This 

possibility adds an interesting twist to the traditional hypothesis that poorer areas need 

more recovery resources and wealthier areas require fewer recovery resources.  The 

results from regression (3) suggest that this traditional assumption may need to be 

challenged by future research.  Finally, the coefficient on the damage variable is highly 

statistically significant in the full regression, implying that FEMA�s allocations were 

heavily dependent on observed levels of hurricane-related damage.   
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Chapter 5.  Policy Implications 

Obviously, storm-related damage is an extremely important criterion to use 

when allocating hurricane recovery resources like Public Assistance funding.  

Taxpayers would be outraged (and rightly so) if they discovered that FEMA gave $1 

million in PA funding to a wealthy county that sustained damage to 75% of its housing 

units and $75 million to a more socially vulnerable county that sustained damage to 

only 1% of its housing units.  However, as has been demonstrated by previous 

literature, damage should not be the only criterion used when determining the proper 

allocation of recovery grants.  Judging by the results from the full regression, it appears 

that FEMA primarily based their allocations on damage estimates and the percentage 

of residents employed in extractive industries in a given area.  Additionally, it appears 

that FEMA actually gave more PA funding to areas with higher levels of income, 

which hardly leads one to conclude that a socially efficient allocation of resources has 

occurred.  Furthermore, the results from regression (3) indicate that age, development 

density, the quality of housing stock, racial disparities, occupational status and 

infrastructure dependence all had little or no discernible impact on FEMA�s decisions 

vis-à-vis the Public Assistance program.  Had a socially efficient allocation actually 

occurred, I would expect the coefficients on all (or most) of these variables to be 

statistically significant and �signed� in the appropriate direction.  Instead, we are left 
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with a distribution that curiously seems to favor wealthy areas over poorer ones and 

utilizes damage as the gold standard for determining how recovery funding should be 

allocated in the Gulf Coast.   

The socially inefficient allocation of resources identified above has significant 

policy implications for the disaster recovery funding process.  On a larger scale, my 

results indicate that the recovery funding process as it is currently formulated under the 

Stafford Act is inadequate and overly reliant on a �one size fits all� policy.  Such a 

policy would be perfectly acceptable in a society where citizens possess equal income 

levels, equal access to resources and equal employment opportunities.  In a 

socioeconomically diverse society like the United States, however, a uniform disaster 

recovery policy fails to meet the unique needs of the citizenry at large.  Even though it 

is clear that the entire federal recovery funding process is in need of reform, I will 

focus my discussion primarily on FEMA�s Public Assistance program in light of my 

knowledge and research about this specific program.  

 To that end, my results indicate that the underlying social conditions and 

unmet needs identified during FEMA�s Preliminary Damage Assessments (PDAs) do 

not necessarily get taken into account when resource allocation decisions are made 

under the PA program.  Rather than using a combination of damage and PDA data 

when evaluating project applications and determining funding amounts and approvals, 
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it seems that FEMA has primarily relied on damage data for guidance during the 

decision-making process.  In order to remedy this information disconnect, FEMA 

should formally modify both its eligibility and applicant evaluation criteria by making 

significant changes to the Stafford Act.   

As far as the former is concerned, the agency should add �Population 

Considerations� to the assessment criteria currently used to initially determine whether 

or not an area is eligible to receive Public Assistance funding.  As it stands today, the 

eligibility criteria for the PA assessment process include the estimated cost of disaster 

assistance, localized impacts, insurance coverage, hazard mitigation, the impact of 

recent disasters and the availability of other federal aid programs.  None of these 

categories in their current formulation are capable of explicitly accounting for the 

underlying social vulnerabilities that may exist in a specific area.  Adding an explicit 

criterion that captures an area�s special population considerations would go a long way 

towards ensuring that socially vulnerable areas are not denied the opportunity to 

become eligible for much-needed PA funding following a disaster.  This issue was 

obviously not a major concern following Hurricane Katrina due to the sheer magnitude 

of the storm�s destruction, but it could become a significant problem during future 

hurricanes of lesser magnitude.  Such hurricanes could still cause widespread 

destruction but may not be catastrophic enough to require FEMA to grant �blanket� 
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eligibility to the entire region, as it presumably did with Katrina.  In a scenario where 

blanket eligibility is not granted, FEMA would need to apply the six criteria mentioned 

above to every county in order to determine eligibility on a county-by-county basis.  

The addition of a seventh �Population Considerations� criterion would be especially 

helpful in this circumstance, seeing as how it could allow socially vulnerable areas to 

become eligible for funding that they would not have otherwise qualified for under the 

current system10.  

In addition to improving its eligibility assessment procedures, FEMA should 

also ensure that social vulnerabilities are both identified and considered during the 

actual grant evaluation and disbursement process.  One way for FEMA to ensure this 

outcome would be to add a quantitative �funding multiplier� for areas that are deemed 

to be socially vulnerable on one or more of the dimensions of social vulnerability 

discussed earlier11.  Under this hypothetical system, if demographic data indicated that 

an affected area was overwhelmingly reliant on resource extraction for employment, 

then the funding multiplier would kick in and allow that county or parish to receive 

                                                                                                                                                                                                                                                                                                             

10 This criterion should take into account an area�s demographic information (race, age, 
ethnicity) and socioeconomic status (as measured by per capita income, the quality of housing stock, 
single-sector economic independence and occupational status). 

11 The Social Vulnerability Index could be used to determine eligibility for the funding 
multiplier.  Specifically, FEMA could select a pre-determined vulnerability threshold for each of the 11 
dimensions of social vulnerability based on the results of previous research.  All counties with 
demographic characteristics exceeding these thresholds would be considered �socially vulnerable� and 
eligible for the funding multiplier under the PA program.  FEMA could partner with the creators of the 
SoVI to determine appropriate thresholds beyond which the funding multiplier would be applied. 
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additional PA funding regardless of its relative level of damage.  In other words, the 

multiplier could be used as a means to supplement approved project amounts on an as-

needed basis.  These additional funding outlays could then be used by the grant 

applicant to fund cost overruns and a variety of pre-approved and county-specific 

redevelopment initiatives that would go beyond the more restrictive scope of normal 

PA infrastructure projects.  Such a flexible system would allow counties with higher 

levels of social vulnerability to receive more funding than less vulnerable counties 

when damage levels between the two areas are relatively comparable.  Obviously, the 

entire process would need to be fully transparent in order to ensure that supplemental 

funds were not misused by grant applicants or other interested parties that might stand 

to benefit from a sudden flood of recovery funding.  FEMA would also need to make 

certain that the funding multiplier would be large enough to make a substantive 

difference in disadvantaged areas.   

Finally, a lack of sufficient public data makes it incredibly difficult to 

determine what percentage of PA project applications have been approved by FEMA 

for each county or parish in the Gulf Coast.  Assuming that not every project gets 

approved or receives full funding, it would also be beneficial for FEMA to implement 

a blanket policy that requires all properly submitted Project Worksheets from socially 



 

46 

vulnerable areas to be fully funded once PA eligibility has been initially determined12.  

From now on, the agency should also ensure that all Public Assistance funds are 

disbursed to socially vulnerable areas prior to project initiation.  This would alleviate 

some of the financial hardships that currently occur when applicants are forced to self- 

fund large projects and then wait for federal reimbursement after project completion. 

Implementing the above changes to the Stafford Act would help ensure that 

social vulnerabilities are taken into account during all phases of disaster recovery.  

Making these improvements will be no easy task due to institutional resistance towards 

change, the complexities of the legislative process and the chronic leadership 

challenges that still haunt FEMA today.  One can only hope that as the recovery 

process drags on and the residents of the Gulf Coast continue to be underserved by the 

government�s myriad assistance programs, politicians and the public will take notice 

and realize that vital changes need to be made to the mechanisms behind federal 

disaster recovery.  The emergence of this viable consensus will permit real changes to 

be made to the disaster recovery process in the future.  Then and only then can we be 

fully confident that every citizen and community will have an equal opportunity to 

emerge from a disaster in a better position than they found themselves beforehand. 

                                                                                                                                                                                                                                                                                                             

12 Once again, the Social Vulnerability Index could be used to determine a county or parish�s 
eligibility for the proposed blanket approval policy.  Specifically, FEMA could select an appropriate 
vulnerability threshold based on raw county-level SoVI scores.  All counties or parishes with SoVI 
scores above this particular threshold would be considered �socially vulnerable� for the purposes of the 
Public Assistance program. 
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Chapter 6.  Limitations & Directions for Future Research 

There are several limitations to my research that could be resolved by future 

studies on this subject.  First off, I do not believe that my results will be fully 

generalizable to other areas of the country due to the unique nature of the Gulf Coast as 

well as the particularly devastating nature of the hurricanes that struck there in 2005.  

Hurricanes Katrina and Rita revealed the Gulf Coast region (and especially New 

Orleans) to be incredibly unique areas socially, geographically and environmentally.  

In light of this, future studies should attempt to apply similar methodologies to natural 

disasters that have occurred in other parts of the country.  Future research should also 

attempt to analyze the social efficiency of other federal disaster relief programs like the 

Community Development Block Grant program.  Expanding the scope of future 

research in this manner will help shed further light on the complex relationship that 

exists between disaster recovery and social vulnerability. 

Another limitation of my research stems from the fact that it relies upon 

socioeconomic and demographic data taken from the 2000 Census, which was released 

five years before Hurricanes Katrina and Rita struck the Gulf Coast.  Because these 

demographic and socioeconomic characteristics were first measured over eight years 

ago, it is likely that they have changed considerably since 2000.  Additionally, there 

can be little doubt that the 2005 hurricanes drastically altered the social landscape of 
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the Gulf Coast, especially seeing as how tens of thousands of people were forced to 

abandon their houses and relocate to other areas following the storms.  This means that 

any demographic or occupational information obtained prior to 2005 may be entirely 

inaccurate today.  In order to resolve this substantial concern, future research should 

attempt to utilize data from the upcoming 2010 Census.  

 In addition to these issues, it must also be mentioned that my research included 

only 11 of the 42 variables used to compile the original Social Vulnerability Index.  

Even though these dominant variables were carefully selected and highly correlated 

with the 11 dimensions of social vulnerability in the SoVI, it would still be beneficial 

to include additional measures of vulnerability in future research.  Furthermore, the 

relatively low R2  value for regression (3) provides quantitative evidence that there may 

be unmeasured factors influencing Public Assistance funding that my model was 

unable to adequately capture.  This provides further justification for the inclusion of 

additional socioeconomic variables in future research. 

Finally, because the Public Assistance program is based on applications 

submitted by local officials, it is quite possible that those counties with high levels of 

social vulnerability simply submitted fewer applications for PA funding than other 

counties of higher socioeconomic status.  This could partially explain the fundamental 

lack of a relationship that existed between increased levels of social vulnerability and 
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increased Public Assistance funding.  Indeed, if officials in these vulnerable areas 

submitted fewer applications due to random chance, then my overarching criticisms of 

the PA recovery process would need to be modified.   It is also quite possible that these 

officials submitted fewer applications because of systematic factors related to the 

underlying social inequities in their county or parish.  Specifically, officials in socially 

vulnerable areas may have lacked access to information about the Public Assistance 

program because of political marginalization or simple language barriers.  Similarly, 

officials in vulnerable areas may have lacked the financial resources and sheer 

manpower necessary to document eligible infrastructure prior to the initiation of the 

grant application process.  If this plausible scenario reflects reality then there may be 

substantial endogeneity concerns with respect to my research.  In other words, I may 

have observed the results that I did largely as a result of the systematic factors 

identified above, not solely because FEMA chose to ignore local socioeconomic 

disparities when making funding allocations.  Since detailed Project Worksheet 

approval information is not currently available, we have no way of knowing for sure 

what truly happened in the Gulf Coast.  In light of this, future research should attempt 

to ascertain the number of Project Worksheets submitted by each county and the 

percentage of Project Worksheets later approved by FEMA.  This information would 

greatly improve the clarity of future research on this important subject.   
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While my analysis may not be broadly generalizable to the rest of the country, 

it can still serve as an extremely useful policy tool to determine the efficiency of 

FEMA�s post-disaster recovery funding programs and suggest well-informed changes 

for the future.  With the aforementioned modifications, this evaluative tool can also be 

applied to future disasters to ensure that the federal government is effectively handling 

post-disaster recovery. 
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Chapter 7.  Conclusions 

As Section 308 of the Stafford Act mandates, all disaster assistance activities in 

the United States must be conducted in an �equitable and impartial manner� by the 

federal government (FEMA, 2001, p.B-20).  It now appears that the Stafford Act got it 

wrong from the very beginning.  My findings suggest that all federal disaster assistance 

activities need to be conducted in an �equitable and partial manner� instead.   In other 

words, a socially responsible government should deliver equitable allocations that are 

partial to socially vulnerable areas by recognizing the inherent challenges that they face 

at all stages of the recovery process.  When combined with the millions of federal 

dollars that inevitably pour in after a disaster, this type of well-tailored response would 

provide at-risk areas with an invaluable opportunity to alleviate pre-existing inequities 

and rebuild thriving �communities of opportunity� for the future.   Unfortunately, in 

the absence of a socially responsible allocation, pre-existing socioeconomic disparities 

in these areas may simply be reinforced by future disasters, locking socially vulnerable 

areas into a vicious cycle of physical destruction and impoverishment.  With another 

hurricane season looming on the horizon and many areas of the Gulf Coast still in 

shambles, the time for change is now. 
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Chapter 8.  Appendices 

Appendix I: Dimensions of Social Vulnerability 

Dimension Description of Dimension 
Increases (+) /  
Decreases (-) 
Vulnerability 

Dominant 
Variable(s) 

Personal 
Wealth 

�Wealth enables communities to 
absorb and recover from losses 
more quickly due to insurance, 

social safety nets and entitlement 
programs.� 

Low income (+) 
High income (-) 

Per capita 
income 

Race/ 
Ethnicity 
(African 

American, 
Asian, Hispanic 

& Native 
American) 

�Race contributes to social 
vulnerability through the lack of 

access to resources, cultural 
differences and the social, 

economic and political 
marginalization that is often 

associated with racial disparities.� 

Nonwhite (+) 
Non-Anglo (+) 

% African 
American; 

% Hispanic; 
% Native 

American; 
% Asian 

Age 

�Extremes of the age spectrum 
affect the movement out of harms 
way. Parents lose time and money 
caring for children when daycare 
facilities are affected; elderly may 

have mobility constraints or 
mobility concerns increasing the 

burden of care and lack of 
resilience.� 

Elderly (+) 
Children (+) Median age 

Commercial/ 
Industrial 

Development 

�The value, quality and density of 
commercial and industrial buildings 
provides an indicator of economic 
health of the state of a community, 
and potential losses in the business 
community, and longer-term issues 

with recovery after an event.� 

High development 
density (+) 

Number of 
commercial 

establishments 
per square 

mile 

 
(continued on next page) 
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Dimension Description of Dimension 
Increases (+) / 
Decreases (-) 
Vulnerability 

Dominant 
Variable(s) 

Housing 
Stock/ 

Tenancy 

�The value, quality and density of 
residential construction affects 
potential losses and recovery. 

Expensive homes on the coast are 
costly to replace; mobile homes 

are easily destroyed and less 
resilient to hazards.� 

Mobile 
homes (+) 

% housing units 
that are mobile 

homes 

Occupation/ 
Single-Sector 

Economic 
Dependence 

 

�Some occupations, especially 
those involving resource 

extraction, may be severely 
impacted by a hazard event. Self-
employed fishermen suffer when 
their means of production is lost 
and may not have the requisite 

capital to resume work in a timely 
fashion and thus will seek 

alternative employment. Those 
migrant workers engaged in 

agriculture and low-skilled service 
jobs �may similarly suffer, as 

disposable income fades and the 
need for services declines�� 

Professional or 
managerial (-) 

 
Clerical or 
laborer (+) 

 
Service 

sector (+) 

% employed in 
service 

occupations; 
% employed in 

extractive 
industries 

 
 

Infrastructure 
Dependence 

�Loss of sewers, bridges, water, 
communications and 

transportation infrastructure 
compounds potential disaster 

losses. The loss of infrastructure 
may place an insurmountable 
financial burden on smaller 
communities that lack the 

financial resources to rebuild.� 

Extensive 
infrastructure (+) 

% employed in 
transportation, 

warehousing and 
utilities 

 
 

*Above information obtained from Cutter, Boruff & Shirley, 2003, pp. 246-249, 253 
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Appendix II: Diagnostics 

Multicollinearity 

Several of my independent variables are highly correlated with one another, as 

indicated in table 6 on the following page.  Those variables with a correlation 

coefficient greater than .50 are highlighted.  The highest correlations are between the 

pcttrans and pctextr variables (r = .6863) and the pcttrans and income variables           

(r = -.6613).  In light of these relatively high correlation coefficients, I calculated the 

Variance Inflation Factor (VIF) for each of my independent variables in order to 

determine if multicollinearity is a substantial concern for my analysis.  A VIF value of 

10 typically indicates that multicollinearity may be artificially biasing your coefficient 

estimates.  As shown in table 7 at the bottom of the following page, all of the VIF 

estimates obtained for the independent variables in my model are well below this 

traditional threshold.  As a result, I can conclude that multicollinearity is not a 

particular threat to the integrity of my analysis. 
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Table 6: Correlation Matrix for Explanatory Variables 
 

 pctdam age devdens pctserv pctextr pcttrans Pctmob income 
pctdam 1.000        

age .0996 1.000       
devdens .0600 -.1539 1.000      
pctserv .1232 .0748 .0866 1.000     
pctextr -.0479 .2143 -.3712 -.1073 1.000    

pcttrans .1579 .1766 -.3579 -.2360 .6863 1.000   
pctmob -.0179 .2678 -.5500 -.0345 .5995 .5867 1.000  
income -.0126 .0792 .4069 -.1842 -.5903 -.6613 -.5435 1.000 
pcthisp -.1999 -.0517 .3684 .0117 -.2165 -.3382 -.2885 .4878 

pctblack -.2837 -.2867 .0038 .1677 .2250 .2691 .1186 -.5334 
pctasian -.0307 -.2065 .4508 -.0659 -.3444 -.4327 -.5075 .5558 
pctnat -.0791 .0486 -.0585 -.0403 .1627 -.0067 .0972 -.0202 

 
 pctblack pctasian pctnat pcthisp 

pctblack 1.00    
pctasian -.1910 1.00   
pctnat -.1761 -.0406 1.00  
pcthisp -.3471 .5951 -.0308 1.000 

 

Table 7: Results of Variance Inflation Factor (VIF) Diagnostic 
 

Variable VIF 1/VIF
income 4.46 .2242 

pcttrans 3.83 .2609 
pctblack 2.54 .3937 
pctextr 2.50 .3993 
pcthisp 2.33 .4298 
pctmob 2.31 .4323 
pctasian 2.22 .4504 
pctserv 1.84 .5448 
devdens 1.77 .5636 
pctdam 1.74 .5739 

age 1.59 .6290 
pctnat 1.16 .8625 

MEAN VIF 2.36 .4237 
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Outliers 

Because some individual counties and parishes in my dataset have pacap and 

pctdam values that are significantly higher than the mean values for the entire sample, I 

decided to run the DFBETA diagnostic to ensure that these outliers were not overly 

biasing my regression results.  The DFBETA cutoff of (2/√n) for my sample is .18107.  

As a result, all observations with DFBETA values above this threshold can be 

considered outliers in the technical sense.   Using this threshold, I generated DFBETA 

values for each of the explanatory variables in my regression.  The values which 

exceed the critical threshold are listed below by variable and observation number.  

. list  DFpctextr if abs(DFpctextr)>.18107 
     +-----------+ 
     | DFpctextr | 
     |-----------| 
 19. |  1.172774 | 
 31. |  .8909032 | 
 67. | -.6005993 | 
 93. | -.2685167 | 
117. |  -.265003 | 
     +-----------+ 
 
. list  DFpctmob if abs( DFpctmob)>.18107 
     +-----------+ 
     |  DFpctmob | 
     |-----------| 
 31. |   .471946 | 
 35. | -1.271422 | 
 67. |  .3841806 | 
103. | -.3917575 | 
109. |  .2271257 | 
 
. list  DFpctblack if abs(DFpctblack)>.18107 
     +-----------+ 
     | DFpctbl~k | 
     |-----------| 
 19. | -.8240581 | 
 35. |  .3436975 | 
 63. |   .196302 | 
103. | -.3841604 | 
     +-----------+ 
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. list   DFpcthisp if abs(DFpcthisp)>.18107 
     +-----------+ 
     | DFpcthisp | 
     |-----------| 
 19. | -.4859805 | 
 31. | -.4017017 | 
 35. |  .9525085 | 
101. |  .3009949 | 
103. |  .3803368 | 
     |-----------| 
106. |  .4940252 | 
109. | -.2087736 | 
     +-----------+ 
 
. list   DFpctnat if abs( DFpctnat)>.18107 
     +-----------+ 
     |  DFpctnat | 
     |-----------| 
 19. | -.3272133 | 
 31. |  .2373376 | 
 82. |  .3299857 | 
     +-----------+ 
 
. list DFpctasian if abs( DFpctasian)>.18107 
     +-----------+ 
     | DFpctas~n | 
     |-----------| 
 31. |  .8282077 | 
 35. | -.1901281 | 
103. |  -3.59917 | 
     +-----------+ 
 
. list  DFpctserv if abs(  DFpctserv)>.18107 
     +-----------+ 
     | DFpctserv | 
     |-----------| 
 14. | -.3272696 | 
 19. |  1.509635 | 
 35. | -1.304253 | 
 61. |  .1926356 | 
103. |  .2604291 | 
     +-----------+ 
 
. list  DFpcttrans if abs(DFpcttrans)>.18107 
     +-----------+ 
     | DFpcttr~s | 
     |-----------| 
 19. |  1.526174 | 
 35. | -1.000578 | 
 63. | -.4874327 | 
     +-----------+ 
 
. list  DFpctdam if abs( DFpctdam)>.18107 
     +-----------+ 
     |  DFpctdam | 
     |-----------| 
 18. | -.1836231 | 
 19. |  .3643255 | 
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 31. |  .8229765 | 
 35. |  1.817208 | 
 43. | -.3029605 | 
     |-----------| 
 63. |  1.025543 | 
103. |  .1954888 | 
109. | -.1988851 | 
 
. list  DF1 if abs( DF1)>.18107  
NOTE: DF1 corresponds to the income variable 
     +-----------+ 
     |       DF1 | 
     |-----------| 
 19. |  1.496927 | 
 31. |  .6446572 | 
 35. |  -1.02943 | 
 43. | -.2375895 | 
 74. | -.1847702 | 
     +-----------+ 
 
. list  DF2 if abs( DF2)>.18107 
NOTE: DF2 corresponds to the age variable 
     +-----------+ 
     |       DF2 | 
     |-----------| 
 19. | -1.335115 | 
 31. | -.5284212 | 
 35. |  1.049194 | 
 63. |  .4592834 | 
 74. |  .1870944 | 
     |-----------| 
103. | -.6007262 | 
     +-----------+ 
 
 
. list   DF3 if abs( DF3)>.18107 
NOTE: DF3 corresponds to the devdens variable 
 
     +-----------+ 
     |       DF3 | 
     |-----------| 
 25. | -.4382515 | 
 27. |  .1911068 | 
 30. | -.2445395 | 
 35. | -.8040186 | 
 63. | -.3389967 | 
     |-----------| 
103. |   1.17941 | 
106. |   .461528 | 
109. |  .2022722 | 
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Revised Regression Results 

In light of these results, I decided to re-run my full model with all of the above-

identified outliers removed from the regression.  As shown in the output on the 

following page, this did not substantially affect the statistical significance of my 

results, but it did considerably reduce the magnitude of my coefficients on pctextr and 

pctdam.  This indicates that the outlier observations I identified may have been 

artificially inflating my coefficient estimates on these variables.  Regardless, I chose to 

keep all of them in my regressions due to the fact that many of the outliers represented 

the most populous counties and parishes in the entire sample (such as Jefferson, 

Lafayette and Orleans Parishes in Louisiana and Brazoria, Jefferson and Harris 

counties in Texas).  I felt that removing these heavily-populated observations from my 

statistical analysis would substantially reduce its applicability to the Gulf Coast region 

as a whole.  As a result, all of the outlier observations are included in table 5 with the 

caveats mentioned above. 
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      Source |       SS       df       MS              Number of obs =     102 
-------------+------------------------------           F( 12,    89) =    7.34 
       Model |  13924046.8    12  1160337.24           Prob > F      =  0.0000 
    Residual |  14070178.2    89   158091.89           R-squared     =  0.4974 
-------------+------------------------------           Adj R-squared =  0.4296 
       Total |    27994225   101  277170.545           Root MSE      =  397.61 
------------------------------------------------------------------------------ 
       pacap |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
      income |   .0172829   .0335279     0.52   0.607    -.0493363     .083902 
         age |   6.136619   20.52641     0.30   0.766    -34.64892    46.92216 
     devdens |   17.85302   19.07623     0.94   0.352    -20.05103    55.75708 
     pctextr |   142.6801   62.64849     2.28   0.025     18.19887    267.1613 
      pctmob |  -9.485399   7.390369    -1.28   0.203     -24.1699    5.199107 
    pctblack |  -1.485308   3.585422    -0.41   0.680    -8.609466     5.63885 
     pcthisp |  -23.66103    16.0381    -1.48   0.144    -55.52838    8.206327 
      pctnat |  -25.18259   34.18198    -0.74   0.463    -93.10146    42.73627 
    pctasian |    175.215   109.2915     1.60   0.112    -41.94492    392.3749 
     pctserv |   28.84282   21.02177     1.37   0.173      -12.927    70.61264 
    pcttrans |  -42.48976    40.2222    -1.06   0.294    -122.4104    37.43089 
      pctdam |   18.81191   2.836368     6.63   0.000     13.17611    24.44771 
       _cons |  -847.4226   842.4656    -1.01   0.317    -2521.384    826.5386 



 

61 

References 

Borden, K.A., Schmidtlein, M.C., Emrich, C.T., Piegorsch, W.W. & Cutter, S.L.  

(2007). Vulnerability of U.S. Cities to Environmental Hazards. Journal of 

Homeland Security and Emergency Management, 4 (2), 1-20. 

Boruff, B.J., Emrich, C.T. & Cutter, S.L. (2005). Erosion Hazard Vulnerability of U.S.  

Coastal Counties. Journal of Coastal Research, 21 (5), 932-942. 

Congressional Research Service. (2007, August 27). FEMA�s Disaster Declaration  

Process: A Primer. (CRS Report No. RL34146). Washington, D.C. 

Cutter, S.L., Boruff, B.J. & Shirley, W.L. (2003). Social Vulnerability to  

Environmental Hazards. Social Science Quarterly, 84 (2), 242-261. 

Cutter, S.L. & Emrich, C.T. (2006). Moral Hazard, Social Catastrophe: The Changing   

Face of Vulnerability along the Hurricane Coasts. The Annals of the American 

Academy of Political and Social Science, 604 (March 2006), 102-112. 

Cutter, S.L., Emrich, C.T., Mitchell, J.T. & Boruff, B.J. (2006). The Long Road Home:  

Race, Class and Recovery from Hurricane Katrina. Environment, 48 (2), 8-21. 

Elliott, J.R. & Pais, J. (2006). Race, class and Hurricane Katrina: Social differences in  

human responses to disaster. Social Science Research, 35, 295-321. 

Ethridge, R. (2006). Bearing Witness: Assumptions, Realities and the Otherizing of  

Katrina. American Anthropologist, 108 (4), 799-813. 



 

62 

 

Federal Emergency Management Agency. (2001). Public Assistance Policy Digest.  

(FEMA Publication No. 321). Washington, D.C. 

Federal Emergency Management Agency. (2001, July). Public Assistance Guide.  

(FEMA Publication No. 322). Washington, D.C. 

Garrett, T.A. & Sobel, R.S. (2003). The Political Economy of FEMA Disaster  

Payments. Economic Inquiry, 41 (3), 496-509. 

Government Accountability Office. (2007, August 2). Gulf Coast Rebuilding:  

Observations on Federal Financial Implications. (GAO Publication No. 07-

1079T). Washington, D.C. 

Gulf Coast Recovery Office (a) (2008, March). Public Assistance Project Worksheets 

 (PWs) and Dollars. Retrieved March 31, 2008, from 

 http://www.fema.gov/pdf/hazard/hurricane/2005katrina/gulf_wide.pdf 

Gulf Coast Recovery Office (b) (2008, March). Gulf Coast Recovery Maps. Retrieved 

 March 31, 2008, from 

 http://www.fema.gov/hazard/hurricane/2005katrina/map/index.html 

Harvey, Frank (2006). The Homeland Security Dilemma: The Imaginations of Failure 

 and the Escalating Costs of Perfecting Security. The Canadian Journal of 

 Political Science, 40 (2), 292. 



 

63 

Homeland Security Council. (2006, February). The Federal Response to Hurricane 

 Katrina: Lessons Learned. Washington, D.C. 

Indiana Department of Homeland Security. (2006, February). Applicant Briefing  

Handbook: DHS Guide to Disaster Assistance for the Public 

Assistance/Critical Infrastructure Support Program. Indianapolis, IN. 

Kleiner, A.M., Green, J.J. & Nylander, A.B. A Community Study of Disaster Impacts  

and Redevelopment Issues Facing East Biloxi, Mississippi (2007). In Brunsma, 

D.L., Overfelt, D. & Picou, J.S. (Eds.), The Sociology of Katrina: Perspectives 

on a Modern Catastrophe, (pp. 155-173). New York: Rowman & Littlefield 

Publishers Inc. 

Knowles-Yanez, K. (2007). The Disappearing Neighborhood: An Urban Planner�s  

Tour of New Orleans. In K.A. Bates & R.S. Swan (Eds.), Through the Eyes of 

Katrina: Social Justice in the United States, (pp. 387-395). Durham, NC: 

Carolina Academic Press 

Masquelier, Adeline. (2006). Why Katrina Victims Aren�t Refugees: Musings on a  

�Dirty Word.�  American Anthropologist, 108 (4), 735-743. 

Merton, R., 1969. In �Foreword� to Allen H. Barton Communities in Disaster: A  

Sociological Analysis of Collective Stress Situations. Doubleday, Garden City, 

NY, pp. vii-xxxvii. 



 

64 

Miller, D.S. & Rivera, J.D. (a). Landscapes of Disaster and Place Orientation in the  

Aftermath of Hurricane Katrina (2007). In Brunsma, D.L., Overfelt, D. & 

Picou, J.S. (Eds.), The Sociology of Katrina: Perspectives on a Modern 

Catastrophe, (pp. 141-155). New York: Rowman & Littlefield Publishers Inc. 

Miller, D. S. & Rivera, J.D. (b). Setting the Stage: Roots of Social Inequity and the  

Human Tragedy of Hurricane Katrina (2007).  In K.A. Bates & R.S. Swan 

(Eds.), Through the Eyes of Katrina: Social Justice in the United States, (pp. 

15-35). Durham, NC: Carolina Academic Press. 

Mongabay (2005, September 13). Hurricane Katrina to cost Louisiana fisheries $1.1  

billion. Retrieved March 25, 2008, from  

http://news.mongabay.com/2005/0913-la_fisheries.html 

National Hurricane Center (2007, January 23). Tropical Weather Summary-2005 Web  

Final. Retrieved March 31, 2008, from  

http://www.nhc.noaa.gov/archive/2005/tws/MIATWSAT_nov_final.shtml 

Petterson, J.S., Stanley, L.D., Glazier, E. & Philipp, J. (2007). A Preliminary  

Assessment of Social and Economic Impacts Associated with Hurricane 

Katrina. American Anthropologist, 108 (4), 643-670. 

 

 



 

65 

Picou, J.S. & Marshall, B.K. Katrina as Paradigm Shift: Reflections on Disaster  

Research in the Twenty-First Century (2007). In Brunsma, D.L., Overfelt, D. & 

Picou, J.S. (Eds.), The Sociology of Katrina: Perspectives on a Modern 

Catastrophe, (pp. 1-20). New York: Rowman & Littlefield Publishers Inc. 

Platt, Rutherford H. 1999. Disasters and Democracy: The Politics of Extreme Natural  

Events. Washington, DC: Island Press, p. 66. 

Senate Committee on Homeland Security and Governmental Affairs. (2006).  

Hurricane Katrina: A Nation Still Unprepared. (Senate Report 109-322). 

Washington, D.C. 


