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ABSTRACT

  In response to the massive human and economic losses across the country due to COVID-

19, US federal policymakers provided unprecedented levels of funding to state and local 

governments, designed to support communities and provide fiscal relief amid business closures, 

rising unemployment, and shortages in health resources. Early insights from public health 

experts suggest that the pandemic disproportionately impacts vulnerable communities across the 

country, with certain marginalized groups experiencing higher rates of positive cases and fatality. 

Coupled with the economic strains of the crisis, people with more limited access to resources for 

support are more widely and deeply affected by the continued spread of the virus. While 

empirical analyses have been conducted to identify which groups may be more vulnerable to the 

health and economic consequences of the pandemic, limited research has explored if – and to 

what extent – the considerable federal response has sufficiently targeted resources toward 

vulnerable groups. This paper explores whether an association exists between vulnerability and 

federal funding allocations during COVID-19 using county-level data from the US Centers for 

Disease Control and Prevention’s (CDC) Social Vulnerability Index (SVI), the CDC’s COVID-

19 case rates, the Department of the Treasury, and Massachusetts Institute of Technology’s 

Election Lab. Using ordinary least squares regression, this paper finds a significant association 

between the four categories of social vulnerability as defined by the CDC (socioeconomic status, 

household composition, minority status and language, and household type and composition) and 
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COVID-19 federal outlays. The directions of the associations are mixed: socioeconomic status 

and household composition had a negative association with the size of funding outlays, while 

minority status and language and household type and composition had a positive association with 

funding outlays. The results suggest that social vulnerability is a useful predictor of federal 

outlay allocations, but the negative associations across two of the comprised categories also 

suggest that pandemic funding allocations have not efficiently addressed – and perhaps have run 

counterintuitive in lacking to support –  the needs of certain vulnerable groups. This paper has 

significant policy implications in the study of federal allocation decisions and social 

vulnerability, and demonstrates the need for further research on the relationship between the two.  
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CHAPTER 1 

 

INTRODUCTION 

 

 

  Disproportionately high infection and mortality rates of COVID-19, particularly for 

marginalized and vulnerable communities, continue to draw the attention of academics and 

policy practitioners across the United States. Such interest builds upon decades of research on 

health inequities and social determinants of health, which aim to assess how and why factors like 

discrimination, health care access (or lack thereof), and wealth gaps lead to worse health 

outcomes for racial and other minority groups. These phenomena also intersect with research on 

disaster management and vulnerability to hazardous events, which are critical to addressing the 

needs of especially impacted groups during times of crises. Today, public health experts use race 

and ethnicity as “risk markers” to identify underlying conditions that may exacerbate the effects 

of COVID-19 on certain individuals, including socioeconomic status, health care access, and 

employment-related risk exposure to the virus. 1  

  However, while vulnerability has been used to identify groups disproportionately affected 

by the pandemic, little is known about if – and to what extent there have been inequities in the 

allocation of resources to address this gap. Social vulnerability may help explain critical resource 

allocation toward the communities that need attention the most. Social vulnerability, which refers 

to increased risk during emergencies due to certain social and economic factors, has long been 

studied in the public health and disaster management literature but less often in analyses of 

public policy decision-making. The vast majority of research on funding allocation decisions 

focuses on political factors and dynamics across branches and levels of government, and a better 

 
1 Centers for Disease Control and Prevention, “Hospitalization and Death by Race/Ethnicity,” Updated Nov. 22, 

2021, https://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-

race-ethnicity.html.   

https://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-race-ethnicity.html
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-race-ethnicity.html
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understanding of how social and economic characteristics of funding recipients comes into play 

is needed. In other words, a better understanding of how and where the federal government 

deploys resources to communities that need them most plays an important role in designing 

effective public policy, particularly in response to large-scale emergencies. 

  This paper aims to address the existing gap in the literature by using data from the Social 

Vulnerability Index (SVI) developed by the US Centers for Disease Control and Prevention 

(CDC) and federal grant outlays at the county level funded by supplemental COVID-19 

legislation in fiscal years 2020 and 2021. Supplemental data from the CDC and Massachusetts 

Institute of Technology’s Election Lab are also included for additional control variables. Using 

ordinary least squares regression models, I assess whether an association between social 

vulnerability and COVID-19 grant funding allocation exists at the federal level for US counties. 

As far as I am aware, this paper is the first to investigate the relationship between these two 

variables, with a particular focus on federal grants, which state and local governments use to 

support their economies and constituents during the economic crisis brought on by the pandemic. 

My research finds a significant and positive association between federal grant outlays and SVI 

rankings for socioeconomic status and housing composition, and finds a significant and negative 

association between federal grant outlays and SVI rankings for minority status and household 

type and transportation.  

   Results from this study potentially present significant policy implications for gaining a 

better understanding of how critical resources are efficiently meeting the needs of the most 

vulnerable communities in the US. State and local governments depend on federal support when 

responding to large-scale disasters, and learning more about how resources are spent may help 

policymakers consider the impacts of their allocation decisions on the constituents they serve. 



3 

 

Considering the continued challenges with the ongoing pandemic and to better prepare for future 

emergencies that require fiscal relief from the federal government, such empirical analysis is 

critical for researchers and policy practitioners alike. 
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CHAPTER 2 

 

BACKGROUND 

 

2.1 HISTORICAL OVERVIEW OF FEDERAL EMERGENCY RESPONSE 

Examples of large-scale emergencies include natural disasters, terrorist attacks, and 

disease outbreaks. Historically, government response to emergencies in the US can be 

characterized as “bottom up”: management and coordination of responses begin at the most local 

level and typically do not involve higher levels of government unless resources are exhausted 

and additional support is required.2 Local officials may request additional assistance through the 

state, and a state of emergency or disaster may be declared at the state level. Thereafter, should 

state resources be exhausted, the federal government may receive requests to provide assistance 

from the state’s governor through provisions in the Stafford Act, the primary statutory authority 

that guides federal-led activities in emergency preparedness and response activities through the 

Federal Emergency Management Agency (FEMA). 

 Among the most comprehensive federal responses to emergencies took place in the 

aftermath of weather-related events, and primary funding typically came from supplemental 

spending bills passed by Congress. Supplemental bills add funds for federal agencies outside of 

the annual appropriations process, usually in response to natural disasters or defense/military 

actions.3 For example, Hurricane Katrina in 2005, the most destructive natural disaster at the 

time, resulted in a death toll of about 1,800 people across five states and an estimated $125 

 
2 Congressional Research Service, “Congressional Primer on Responding to and 

Recovering from Major Disasters 

and Emergencies,” Updated June 3, 2020, 2, https://crsreports.congress.gov/product/pdf/R/R41981. 
3 Committee for a Responsible Federal Budget, “Appropriations 101,” June 25, 2021,  

https://www.crfb.org/papers/appropriations-101.  

https://crsreports.congress.gov/product/pdf/R/R41981
https://www.crfb.org/papers/appropriations-101
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billion in direct and indirect damage.4 FEMA led federal efforts in the aftermath of the storm, 

coordinating both public disaster assistance (e.g. debris removal and permanent infrastructure 

work) as well as individual assistance (e.g. housing and critical needs assistance for survivors).5 

In this period, Congress appropriated unprecedented levels of disaster-related funding, providing 

over $130 billion through supplemental bills enacted between fiscal years 2005 and 2008.6 More 

recent examples include Hurricane Harvey, Irma, and Maria in 2017, after which Congress 

passed three supplemental bills totaling about $136 billion for response efforts directly in support 

of state and local governments.7 

 Presidential emergency declarations and distribution of such high levels of federal 

funding for public health incidents are relatively rare. Before the COVID-19 pandemic, the most 

recent incident that led to a federal emergency declaration took place in Flint, Michigan for the 

lead contamination of drinking water after the city’s water sources switched in 2014. President 

Obama’s emergency declaration made $5 million in federal aid available for FEMA to respond 

to the crisis in order to purchase and provide water, filters, and other critical items for Flint 

residents.8 Additional federal support came through in the subsequent years, including from the 

Environmental Protection Agency, which provided an additional $100 million in grants for water 

infrastructure upgrades in 2016. The CDC also stepped in to coordinate effective health 

 
4 Melanie Gall and Susan L. Cutter, “2005 Events and Outcomes: Hurricane Katrina and Beyond,” in Emergency 

Management (New York, NY: Routledge, 2020), 192. 
5 Gall and Cutter, “2005 Events and Outcomes,” 195. 
6 Congressional Research Service, “Emergency Supplemental Appropriations 

Legislation for Disaster Assistance: Summary 

Data,” October 31, 2008, 1, 

https://www.everycrsreport.com/files/20081031_RL33226_a90a424097e73bf38a2dd493c3f3ee9d9f34bfb2.pdf. 
7 Greater Houston Partnership, “Post-Harvey Federal Disaster Appropriations: Texas and Regional Allocation,” 

January 4, 2019, https://www.houston.org/sites/default/files/2019-

08/Federal%20Disaster%20Appropriations%20Post-Harvey%20%281.4.19%29.pdf.  
8 Paul Egan and Todd Spangler, “President Obama Declares Emergency in Flint,” Detroit Free Press, January 16, 

2016, https://www.freep.com/story/news/local/michigan/2016/01/16/president-obama-declares-emergency-

flint/78898604/. 

https://www.everycrsreport.com/files/20081031_RL33226_a90a424097e73bf38a2dd493c3f3ee9d9f34bfb2.pdf
https://www.houston.org/sites/default/files/2019-08/Federal%20Disaster%20Appropriations%20Post-Harvey%20%281.4.19%29.pdf
https://www.houston.org/sites/default/files/2019-08/Federal%20Disaster%20Appropriations%20Post-Harvey%20%281.4.19%29.pdf
https://www.freep.com/story/news/local/michigan/2016/01/16/president-obama-declares-emergency-flint/78898604/
https://www.freep.com/story/news/local/michigan/2016/01/16/president-obama-declares-emergency-flint/78898604/
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messaging, as well as data collection and monitoring of impacted families with children who had 

elevated lead levels.9 

 

2.2 INEQUITIES IN POST-DISASTER ACCESS TO RESOURCES 

 Despite the significant federal investments in communities affected by disasters, studies 

conducted to understand the distribution of these resources point to troubling trends in 

addressing the needs of the most vulnerable. The terms equality and equity are often used to 

describe the fairness of a specific process or system within a society, in which “equality can be 

taken as equivalence at the beginning of some process, whereas equity seeks equivalence at the 

end.”10 With regards to disaster management, prior scholarship has revealed both unequal 

patterns in damage and impact of events like hurricanes and extreme flooding, as well as 

inequitable trends in allocating critical resources in the response and recovery phases. For 

example, low income families more commonly rent their homes, and rental units comprised 

higher proportions of damaged areas compared to undamaged areas after Hurricane Katrina by 

about 15 percentage points.11 One study found that public housing residents in Texas, already 

displaced with minimal resources to fall back on, struggled in the aftermath of Hurricane Ike as 

local officials debated whether public housing should be rebuilt at all, and that their diminished 

 
9 US Environmental Protection Agency, “Flint Drinking Water Response,” https://www.epa.gov/flint and Perri Zeitz 

Ruckart, Adrienne S. Ettinger, Mona Hanna-Attisha, Nicole Jones, Stephanie I. Davis, and Patrick N. Breysse, “The 

Flint Water Crisis: A Coordinated Public Health Emergency Response and Recovery Initiative,” January 2019, J 

Public Health Manag Pract., https://dx.doi.org/10.1097%2FPHH.0000000000000871.  
10 Jae H. Kim and Elaina J. Sutley, “Implementation of Social Equity Metrics in an Engineering-Based Framework 

for Distributing Disaster Resources,” International Journal of Risk Reduction 64 (October 2021): 102485, 

https://doi.org/10.1016/j.ijdrr.2021.102485, 2.  
11 John S. Petterson, Laura D. Stanley, Edward Glazier, and James Philipp, “A Preliminary Assessment of Social 

and Economic Impacts Associated with Hurricane Katrina,” American Anthropologist 108, no. 4 (December 2006), 

http://doi.wiley.com/10.1525/aa.2006.108.4.643, 654. 

https://www.epa.gov/flint
https://dx.doi.org/10.1097%2FPHH.0000000000000871
https://doi.org/10.1016/j.ijdrr.2021.102485
http://doi.wiley.com/10.1525/aa.2006.108.4.643
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ability to participate in political decision-making affects their post-disaster recovery.12 Public and 

affordable housing, inherently used by some of the most vulnerable communities, are 

disproportionately damaged by disasters and are also least prioritized in recovery and rebuilding 

efforts. 

 In providing financial and recovery assistance to areas affected by disasters, existing 

research at the federal level presents inequities at resource distribution. Billings, Gallagher, and 

Ricketts’ difference-in-differences study of FEMA grants and Small Business Association (SBA) 

loans show that federal allocation was regressive: affected Houstonians after Hurricane Harvey 

were less likely to be approved for these federal grant and loan programs, controlling for 

hurricane damage and insurance payout.13 Much of this is attributed to the explicit requirements 

of the programs; for example, SBA loans have a required credit score of 620 in order to qualify, 

which is historically difficult for many low-income households to meet.14 Here, pre-event 

characteristics of affected individuals serve as a barrier to access to resources after the disaster, 

making assistance for the most needy particularly inaccessible. 

The Flint water crisis further demonstrates the inequities in response to assist vulnerable 

groups. Flint residents, who were made up of Black residents four times greater than the 

proportion of Black residents in the state of Michigan overall (about 54% and 14%, 

respectively), voiced their concerns over water quality as long as two years prior to the state of 

emergency declaration, and were consistently dismissed by state and local officials.15 Physical 

 
12 Sara Hamideh and Jane Rongerude, “Social Vulnerability and Participation in Disaster Recovery Decisions: 

Public Housing in Galveston after Hurricane Ike,” Natural Hazards 93, no. 3 (September 2018): 1629-48, 

https://doi.org/10.1007/s11069-018-3371-3.  
13 Stephen B. Billings, Emily A. Gallagher, and Lowell Ricketts, “Let the Rich Be Flooded: The Distribution of 

Financial Aid and Distress after Hurricane Harvey,” Journal of Financial Economics, January 2022, 

S0304405X21005067. https://doi.org/10.1016/j.jfineco.2021.11.006. 
14 Billings, Gallagher, and Rickets “Let the Rich Be Flooded,” 28. 
15 Paul Mohai, “Environmental Justice and the Flint Water Crisis,” Michigan Sociological Review 32 (2018), 

https://www.jstor.org/stable/26528595, 31. 

https://doi.org/10.1007/s11069-018-3371-3
https://www.jstor.org/stable/26528595
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symptoms of the water contamination and mental health impacts were found to be significantly 

higher among Black residents of Flint compared to their white counterparts.16 In the first phase 

of distributing bottled water to families in Flint, local officials set up points of distribution 

(PODs) ten times longer than the maximum suggested distance from the Red Cross and Save the 

Children, whose guidelines note that PODs should be 0.31 miles maximum from any household. 

The initial five PODs set up in Flint, on average, were between two and three miles from 

households, making safe drinking water difficult to access, especially for families without private 

transportation options.17 This example, like the other post-disaster phenomena described in this 

section, demonstrates how pre-event socioeconomic conditions greatly contribute to outcomes 

after emergencies, particularly because of how public policy decisions have exacerbated the 

impact of these tragic events on vulnerable populations. 

 Indeed, according to previous studies, political actors and decision makers play a crucial 

role in determining the differential outcomes for communities affected by large-scale 

emergencies. Stehr argued that competing priorities and incentives of different levels of 

government have made hazard mitigation difficult to accomplish in urban areas.18  An analysis of 

FEMA disaster expenditures found that states with greater congressional representation in 

committees with FEMA oversight received higher disaster relief funding between 1991 and 1999 

(the significance of political representation is further explored in Section 2.4).19 The 

 
16 Jerel M. Ezell and Elizabeth C. Chase, “A Population-Based Assessment of Physical Symptoms and Mental 

Health Outcomes Among Adults Following the Flint Water Crisis,” Journal of Urban Health 98, no. 5 (October 

2021): 642–53. https://doi.org/10.1007/s11524-021-00525-2.  
17 Jooho Kim, Sang Jin Kweon, and Seong Wook Hwang, “Spatial Equality and Equity for Effective Emergency 

Water Distribution System: Points of Distribution,” Journal of Water Resources Planning and Management 147, no. 

3 (March 2021): 04020111, https://doi.org/10.1061/(ASCE)WR.1943-5452.0001318.  
18 Steven D. Stehr, “The Political Economy of Urban Disaster Assistance,” Urban Affairs Review 41, no. 4 (March 

2006): 492–500, https://doi.org/10.1177/1078087405284887. 
19 Thomas A. Garrett and Russell S. Sobel, “The Political Economy of FEMA Disaster Payments,” Economic 

Inquiry 41, no. 3 (July 2003): 496–509. https://doi.org/10.1093/ei/cbg023. 

https://doi.org/10.1007/s11524-021-00525-2
https://doi.org/10.1061/(ASCE)WR.1943-5452.0001318
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consequences of disproportionate funding allocation go beyond the direct impact on affected 

communities seeking to rebuild their lives after catastrophe: Howell and Elliott’s longitudinal 

study found that wealth inequality between lines of race, education, and homeownership increase 

as hazard damages increase and this growth in inequality is also positively correlated with 

FEMA aid relief.20  

 The existing literature demonstrates that large-scale emergencies have disproportionate 

impacts on vulnerable groups, whose socioeconomic backgrounds affect their resilience and 

ability to recover, and that policymakers’ decisions affect the short- and long-term access to 

resources these groups need in order to return to pre-disaster life. Clearly, a better understanding 

of the roots of these trends is warranted. The following sections outline the initial response to 

COVID-19 before offering a theoretical framework that may help explain the drivers for this 

decision-making process at the federal level. 

 

2.3 FEDERAL RESPONSES TO COVID-19 

On March 13, 2020, two days after the World Health Organization designated COVID-19 

as a pandemic, President Trump declared a national emergency21 concerning the virus outbreak 

for all US states and territories, signaling the need to expand and provide federal assistance to 

supplement ongoing state and local resources.22 Under the Stafford Act, emergency declarations 

typically follow a request from state governors for federal assistance immediately before or after 

 
20 Junia Howell and James R. Elliott, “Damages Done: The Longitudinal Impacts of Natural Hazards on Wealth 

Inequality in the United States,” Social Problems 66, no. 3 (August 1, 2019): 448–67, 

https://doi.org/10.1093/socpro/spy016. 
21 Under the Stafford Act, President Trump also issued major disaster declarations for the pandemic. There are 

differences between emergency declarations and major disaster declarations according to the Act that are outside the 

scope or relevance of this paper. For more information, see Congressional Research Service, “Congressional Primer 

on Responding to Major Disasters and Emergencies.” 
22 Donald Trump, “Proclamation on Declaring a National Emergency Concerning the Novel Coronavirus Disease 

(COVID-19) Outbreak,” March 13, 2020, https://trumpwhitehouse.archives.gov/presidential-actions/proclamation-

declaring-national-emergency-concerning-novel-coronavirus-disease-covid-19-outbreak/.  

https://trumpwhitehouse.archives.gov/presidential-actions/proclamation-declaring-national-emergency-concerning-novel-coronavirus-disease-covid-19-outbreak/
https://trumpwhitehouse.archives.gov/presidential-actions/proclamation-declaring-national-emergency-concerning-novel-coronavirus-disease-covid-19-outbreak/
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a major event (e.g. natural disasters); for the case of COVID-19, the national emergency 

declaration was unprecedented in that it marked both the first time any President declared an 

emergency for all US jurisdictions, and did so unilaterally.23 The unprecedented nature of the 

declarations reflected the steep progression of the virus’ spread. By the final week of March 

2020, each day brought over 10,000 new confirmed cases in the US; by the first week of April, 

the 7-day average of new cases was over 30,000.24 A shortage of personal protective equipment, 

business and school closures, and social distancing measures characterized the first few months 

of the pandemic. 

 What many businesses and schools initially assumed to be a brief pause in normal 

activity quickly shifted to a sustained national emergency, whose impacts continue to affect the 

country to this day. As with other large-scale disasters that preceded it, the COVID-19 pandemic 

brought to the surface pre-existing socioeconomic inequities that characterized the differential 

outcomes across communities in the US. Figure 1 shows the fatality rates of COVID-19 by race 

and ethnicity for all of 2020, with Black and Native American communities experiencing the 

highest rates of death – for example, Native Americans are nearly twice as likely to die of 

COVID-19 compared to their white counterparts. A study of US counties found that wealth 

inequality was positively associated with infection and death rates, contributing to emerging 

literature surrounding the significance of economic disparities in COVID-19 health outcomes.25 

Figure 2 shows US states according to poverty level and vaccination rates, and states with higher 

poverty levels are, in general, experiencing lower rates of fully vaccinated individuals 

 
23 Congressional Research Service, “Federal Emergency and Major Disaster Declarations for the COVID-19 

Pandemic”, June 4, 2021, 4, https://sgp.fas.org/crs/homesec/R46809.pdf. 
24 Centers for Disease Control and Prevention, “Previous US Case Data,” Updated August 27, 2020, 

https://www.cdc.gov/coronavirus/2019-ncov/covid-data/previouscases.html. 
25 Annabel X. Tan, Jessica A. Hindman, Hoda S. Abdel Magid, Lorene M. Nelson, and Michelle C. Odden, 

“Association Between Income Inequality and County-Level COVID-19 Cases and Deaths in the US,” JAMA 

Network Open 4, no. 5 (May 3, 2021): e218799. https://doi.org/10.1001/jamanetworkopen.2021.8799. 

https://sgp.fas.org/crs/homesec/R46809.pdf
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/previouscases.html
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(particularly in the south), according to data submitted to the CDC. In addition, evidence related 

to the impact of the pandemic on mental health suggests similarly uneven trends across different 

groups: Lee and Singh’s analysis found higher odds of poor health and serious depression among 

adults with lower education, lower income, and renters, which may be explained by their 

increased concerns in job insecurity and financial stability during the pandemic.26 Taken 

together, existing research on COVID-19’s differential impact across groups  suggests the need 

to understand how policies can better address and support communities based on their most 

critical needs.  

  

 
26 Hyunjung Lee and Gopal K. Singh, “Monthly Trends in Self-Reported Health Status and Depression by 

Race/Ethnicity and Socioeconomic Status during the COVID-19 Pandemic, United States, April 2020 – May 2021,” 

Annals of Epidemiology 63 (November 1, 2021): 52–62. https://doi.org/10.1016/j.annepidem.2021.07.014. 
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Figure 1. COVID-19 Death Rates by Race and Ethnicity in 2020. Data sources: CDC, 

“Provisional COVID-19 Deaths: Distribution of Deaths by Race and Hispanic Origin,” 

https://data.cdc.gov/NCHS/Provisional-COVID-19-Deaths-Distribution-of-Deaths/pj7m-y5uh 

and US Census Bureau, “2020: ACS Demographic and Housing Estimates,” 

https://data.census.gov/cedsci/table?tid=ACSDP5Y2020.DP05.   

  

https://data.cdc.gov/NCHS/Provisional-COVID-19-Deaths-Distribution-of-Deaths/pj7m-y5uh
https://data.census.gov/cedsci/table?tid=ACSDP5Y2020.DP05
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Figure 2. US States by Poverty Level and Vaccination Rate. US states according to 

percent of people in poverty (top) and percent fully vaccinated as of March 2022 (bottom, 

with lowest percentages in dark blue). Sources: USDA Economic Research Service, “Percent 

of Total Population in Poverty, 2019,” https://data.ers.usda.gov/reports.aspx?ID=17826 and 

CDC, “COVID-19 Vaccinations in the United States,” https://covid.cdc.gov/covid-data-

tracker/#vaccinations_vacc-total-admin-rate-total.  

https://data.ers.usda.gov/reports.aspx?ID=17826
https://covid.cdc.gov/covid-data-tracker/#vaccinations_vacc-total-admin-rate-total
https://covid.cdc.gov/covid-data-tracker/#vaccinations_vacc-total-admin-rate-total
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The federal government responded to the crisis through fiscal and monetary measures. 

Historic legislative efforts began in March 2020, and Congress passed a series of supplemental 

bills under the Trump and Biden administrations to support the pandemic response activities of 

federal agencies, and state and local governments. As of November 2021, about $4 trillion has 

been obligated by various federal agencies for programs specific to COVID-19 relief. This 

amount includes grants, contracts, direct payments to individuals, and loans. These supplemental 

funding streams covered a comprehensive list of assistance programs, from increasing medical 

supplies to supporting (and eventually expanding) state and federal unemployment benefits to 

providing relief for small businesses affected by struggling national and global economies, 

among many others. Table 1 outlines a summary of these key provisions. 
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Table 1. Supplemental Appropriations in Response to COVID-19.27 

Date Enacted Appropriations Law 

Appropriated 

Funding for 

COVID-19 

Response 

Key Provisions 

March 6, 2020 

Coronavirus 

Preparedness and 

Response 

Supplemental 

Appropriations Act 

$8 billion 

Medical care and research, disease control 

and mitigation, emergency preparedness 

and assistance to other countries 

March 18, 2020 

Families First 

Coronavirus Response 

Act 

$19 billion 

Medical care funding, reimbursements to 

care providers and hospitals, food and 

nutrition assistance programs, waivers for 

unemployment benefits extensions, tax 

credits to individuals and businesses 

March 27, 2020 

Coronavirus Aid, 

Relief, and Economic 

Security (CARES) Act 

$2.08 trillion 

Medical care funding, reimbursements to 

care providers and hospitals, vaccine 

research, stockpile supplies purchases, 

rental assistance programs, unemployment 

benefits extensions, individual tax credits, 

state, local, tribal, and territorial funds for 

pandemic response, loans and loan 

guarantees for businesses 

April 24, 2020 

Paycheck Protection 

Program and Health 

Care Enhancement Act 

$483 billion 

Medical care and research, additional 

funding for loans and grants for businesses 

and institutions 

December 27, 2020 

Coronavirus Response 

and Relief 

Supplemental 

Appropriations Act 

$900 billion28 
Continued funding for previous programs 

originally funded by preceding bills 

March 11, 2021 
American Rescue Plan 

Act 
$1.9 trillion29 

Extending federal unemployment benefit, 

emergency paid leave, food and nutrition 

assistance programs, child tax credit and 

earned income tax credit expansions 

 
27 USASpending Data Lab, “The Federal Response to COVID-19,” October 2020, 

https://datalab.usaspending.gov/federal-covid-funding/.  
28  The Associated Press, “Highlights of $900 billion COVID-19 Relief, Wrapup Bills,” December 21, 2020, 

https://apnews.com/article/health-care-reform-health-legislation-coronavirus-pandemic-

762f84e4da11d350d8b5be5680ab01c4.   
29 Giovanni Russonello, “What Does $1.9 Trillion Buy?” The New York Times, March 10, 2021, 

https://www.nytimes.com/2021/03/10/us/politics/whats-in-covid-bill.html.  

https://datalab.usaspending.gov/federal-covid-funding/
The%20Associated%20Press,%20
The%20Associated%20Press,%20
The%20Associated%20Press,%20
https://www.nytimes.com/2021/03/10/us/politics/whats-in-covid-bill.html
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2.4 EMPIRICAL WORK ON FUNDING ALLOCATIONS: DISTRIBUTIVE POLITICS  

 While federal efforts and funding continue to funnel to state and local authorities in the 

ongoing pandemic, an understanding of initial allocation trends will shed light on how critical 

resources have sufficiently addressed the needs of the most vulnerable. This section presents 

scholarship on distributive politics, a prevailing framework in the literature in explaining 

resource allocation decisions at the federal level. Within the vast prior research on distributive 

politics, three central actors emerge as key players in the allocation of federal funds: Congress, 

the bureaucracy, and the president. 

 Rundquist and Ferejohn proposed the distributive theory of geographic allocation of 

federal funds as a function congressional members’ motivations.30 They posited that federal 

funding is a result of members seeking to address the economic interests of their respective 

districts – they may, for example, seek committee assignments for programs that they perceive to 

be important for their constituents and can therefore influence in the legislative process. 

Rundquist and Ferejohn outlined that, as a result, constituencies receive a disproportionate 

allocation of benefits from programs whose funding and administration are determined by 

committees that their elected officials sit on.  

 One key shortcoming of Rundquist and Ferejohn’s distributive theory is its narrow focus 

on the behaviors of members of Congress. While the motivations of Representatives and 

Senators remain significant in understanding the allocation of federal funding by the very nature 

of their constitutional roles, focusing only on congressional members undermines the roles of 

other actors. In his critique of this theory, Arnold outlined three key processes that determine 

 
30 Barry S. Rundquist and John A. Ferejohn, “Observations on a Distributive Theory of Policy-Making: Two 

American Expenditure Programs Compared,” in Comparative Public Policy: Issues, Theories, and Methods, eds. 

Craig Liske, John McCamart, and William Loehr, (New York, NY: Wiley, 1975).  
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how federal expenditures are allocated: projects (in which Congress specifies how much each 

state or locality receives for a specific purpose), formula-based (in which Congress embeds a 

formula into legislation), and allocation by federal administrative agencies.31 This third 

mechanism – and, indeed, the role of the bureaucracy more broadly– deserves attention, Arnold 

argued. He noted that because bureaucrats seek security and growth in their agency budgets 

(which depend on Congress decisions) at the same time that members of Congress seek to secure 

government funding for their districts (which depend on agency decisions), an interdependent 

relationship exists between Congress and federal agencies, which in turn influences allocation 

decisions.32  

 Berry et al. takes another approach in explaining federal spending decisions, emphasizing 

the importance of the president, who wields substantial influence through the budgetary (“ex ante 

influence”) and outlay (“ex post influence”) processes.33 Because federal agencies must propose 

and defend funding requests through the White House and final budgets leave room for 

presidential discretion, the authors argued that the executive branch directly shapes the 

geographic allocation of federal resources. Berry et al. discussed that presidents may direct 

funding toward constituencies that share their political interests, and “given that the political 

fates of co-partisans are often linked, presidents have further electoral incentives to support 

congressional members of their own parties.”34 In other words, districts whose elected officials 

in Congress share the political party of the president are expected to receive more funding 

compared to those represented by the opposing party. 

 
31 R. Douglas Arnold, Congress and the Bureaucracy: A Theory of Influence (New Haven, CT: Yale University 

Press, 1979). 
32 R. Douglas Arnold, Congress and the Bureaucracy: A Theory of Influence, 35. 
33 Christopher R. Berry, Barry C. Burden, and William G. Howell, “The President and the Distribution of Federal 

Spending,” American Political Science Review 104, no. 4 (November 2010): 783-99, 

https://doi.org/10.1017/S0003055410000377.  
34 Berry, Burden, and Howell, “The President and the Distribution of Federal Spending,” 787. 

https://doi.org/10.1017/S0003055410000377
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 As the research above outlines, the distributive politics literature focuses primarily on 

actors in the legislative and executive branches. To the extent that discussions of constituent 

needs are addressed, they are often embedded deeply within analyses of elected officials’ 

motivations only (e.g. a member of Congress deciding on which committee to seek assignment to 

might be based on the industries that employ a significant portion of their constituency, as 

Rundquist and Ferejohn supposed).35 In addition, like the studies above, much of the distributive 

politics literature typically examines federal spending in the regular appropriations context, 

which occurs annually and is a consistent part of the political process. Assessments of the 

geographic distribution of federal resources during national emergencies like COVID-19, which 

result in out-of-the-ordinary supplemental bills, are relatively few. Because supplemental bills 

resulting from unforeseen circumstances like a disaster or a pandemic occur outside of the 

regular policymaking process, the current literature’s ability to explain allocation decisions may 

be inherently insufficient. 

 

2.5 ADDRESSING THE GAP: SOCIAL VULNERABILITY 

 The literature on distributive politics largely assumes conditions of normality in politics 

and society, and the current circumstances surrounding COVID-19 fall far outside of this 

context. A national emergency of this scale presents new challenges unexplored by the existing 

scholarship. Indeed, recent analysis of federal distribution of public health emergency aid that 

included COVID-19 funding data from 2020 found that pandemic spending is less parochial 

compared to normal times, which might be at least partially attributed to the social efficiency in 

 
35 Rundquist and Ferejohn, “Observations on a Distributive Theory of Policy-Making: Two American Expenditure 

Programs Compared.”  
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distributing funding.36 This suggests that large-scale emergencies merit a reassessment of the 

current distributive politics framework to consider whether actors and/or phenomena outside of 

the federal government and bureaucracy matter in the critical decision-making process of 

resource allocation. 

  To build on this work, I assess the role of social vulnerability in the geographic 

distribution of federal funds during COVID-19. Disaster management scholars use the term 

social vulnerability to describe characteristics of a group or population that are associated with 

disproportionate impacts and outcomes, which include race and ethnicity, socioeconomic status, 

disability, age, household status, and English language proficiency, among others.37
 In one use of 

social vulnerability to map differential outcomes after an incident, Finch et al. found that 

neighborhoods in New Orleans with lower social vulnerability recovered faster after Hurricane 

Katrina compared to those with higher social vulnerability, despite comparable levels of damage 

from extreme flooding.38
 Social vulnerability research would generally attribute this to the 

differences in ability to absorb losses after a disaster, in which higher income groups are more 

likely able to rely on insurance, social safety nets, and other sources of support in the recovery 

phases.39 

Given the rich literature on differential outcomes for various groups during hazardous 

events, using social vulnerability to better understand response efforts and resource allocations 

 
36 Nicholas G. Napolio, “Pork during Pandemics: Federal Spending and Public Health Crises,” Journal of Political 

Institutions and Political Economy 1, no. 4 (2020): 507-21, https://doi.org/10.1561/113.00000019.   
37 Prominent examples in the literature include Morrow, “Identifying and Mapping Community Vulnerability;” 

Benjamin Wisner, ed., At Risk: Natural Hazards, People’s Vulnerability, and Disasters (New York, NY: Routledge, 

2004); and Wisner “At Risk”; and Cutter et al. “Social vulnerability to environmental hazards” 
38 Christina Finch, Christopher T. Emrich, and Susan L. Cutter, “Disaster Disparities and Differential Recovery in 

New Orleans,” Population and Environment 31, no. 4 (March 2010): 179-202, https://doi.org/10.1007/s11111-009-

0099-8.  
39 Susan L. Cutter, Bryan J. Boruff, and W. Lynn Shirley, “Social Vulnerability to Environmental Hazards,” Social 

Science Quarterly 84, no. 2 (June 2003): 246, https://doi.org/10.1111/1540-6237.8402002.  

https://doi.org/10.1561/113.00000019
https://doi.org/10.1007/s11111-009-0099-8
https://doi.org/10.1007/s11111-009-0099-8
https://doi.org/10.1111/1540-6237.8402002
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should be useful and important for policy makers. Despite the research calling attention to the 

importance of identifying socially vulnerable communities for disaster response, relatively few 

studies have assessed the role of social vulnerability in resource allocation. Domingue and 

Emrich used multinomial linear regression to examine whether social vulnerability was 

associated with FEMA public assistance grants (distributed to state and local governments for 

infrastructure repairs and mitigation) and found that various demographic, environmental, and 

socioeconomic conditions were significantly related to federal aid allocations at the county level 

between 2012 and 2015.40 Drakes et al. arrived at similar findings in their study of the 

distribution of FEMA’s Individual and Households Program funds, in which Black and Asian 

funding applicants were recipients of lower allocations of disaster aid between 2004 and 2018.41 

 This paper contributes to the literature exploring social vulnerability’s association with 

federal aid distribution by using recent federal COVID-19 spending data, which provides ample 

opportunity for analysis. Previous studies on disaster aid allocation were limited in geographic 

scope since incidents were usually isolated within one state or region of the country, and the 

distribution among all 50 states and the District of Columbia allows us to examine the role of 

forces outside of pandemic impact in federal allocation decision making. Existing research also 

more frequently focuses on specific programs (e.g. FEMA public assistance grants), inherently 

limiting their scope in applicability outside of the respective agency being analyzed. Once again, 

the comprehensive reach of COVID-19 grant funding provides significant prospects for 

statistical analysis. As further discussed in the following section, this project synthesizes the 

 
40 Simone J. Domingue and Christopher T. Emrich, “Social Vulnerability and Procedural Equity: Exploring the 

Distribution of Disaster Aid Across Counties in the United States,” The American Review of Public Administration 

49, no. 8 (November 2019): 897-913, https://doi.org/10.1177/0275074019856122.  
41 Oronde Drakes, Eric Tate, Jayton Rainey, and Samuel Brody, “Social Vulnerability and Short-Term Disaster 

Assistance in the United States,” International Journal of Disaster Risk Reduction 53 (February 2021): 102010, 

https://doi.org/10.1016/j.ijdrr.2020.102010.  

https://doi.org/10.1177/0275074019856122
https://doi.org/10.1016/j.ijdrr.2020.102010
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distributive politics framework from the existing literature with research on social vulnerability 

and disaster management to explain federal resource distribution in the US during large-scale 

emergencies. 
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CHAPTER 3 

 

DATA AND METHODS 

 

3.1 COVID-19 SPENDING, SOCIAL VULNERABILITY, AND SUPPLEMENTAL DATA 

 To assess whether an association exists between social vulnerability and COVID-19 

federal funding, I use county-level outlays from USAspending.gov, which is managed by the US 

Department of the Treasury. Outlays refer to dollars paid out by a federal agency to a given 

funding recipient, and federal agencies submit spending data to the Treasury.42 The US 

government uses several award types when allocating federal dollars to agencies, and this paper 

focuses on grants.43 Grants are primarily disbursed to state and local governments as a form of 

financial assistance and do not need to be paid back to the federal government (unlike loans).44 

The spending data used in this paper reflect outlays with award action dates through October 18, 

2021.  

 The latest Social Vulnerability Index (SVI), developed by the US Centers for Disease 

Control and Prevention (CDC), is retrieved from the CDC’s publicly available website and 

included in this paper.45 SVI ranks each county according to 15 variables from the American 

Community Survey’s 5-year data (2014-2018) for an overall percentile ranking. Additionally, 

SVI data group the 15 factors into four themes – socioeconomic status, household composition 

and disability, minority status and language, and housing and transportation – and provide four 

summary theme ranking variables, all summarized in Table 2.  

 

 
42 USAspending.gov, “Custom Account Data: COVID-19 Spending,” accessed November 13, 2021, 

https://www.usaspending.gov/download_center/custom_account_data.  
43 For information on the different award types, see “Federal Spending Transparency,” 

https://fedspendingtransparency.github.io/whitepapers/types/.  
44 USAspending.gov, “Glossary: ‘Grant’,” accessed November 13, 2021, https://www.usaspending.gov.  
45 CDC/ATSDR, “Social Vulnerability Index (SVI),” https://www.atsdr.cdc.gov/placeandhealth/svi/index.html.  

https://www.usaspending.gov/download_center/custom_account_data
https://fedspendingtransparency.github.io/whitepapers/types/
https://www.usaspending.gov/
https://www.atsdr.cdc.gov/placeandhealth/svi/index.html


23 

 

Table 2. Breakdown of SVI Themes and ACS Variables Used.46 

SVI Theme ACS Variables Included 

Socioeconomic Status % Below Poverty 

% Unemployed 

Income (per capita) 

% No High School Diploma 

Household Composition and 

Disability 

% Aged 65 or Older 

% Aged 17 or Younger 

% Civilian with a Disability 

% Single-Parent Households 

Minority Status and Language % Minority 

% Aged 5 or Older who Speaks English “Less than Well” 

Housing Type and 

Transportation 

% Multi-Unit Structures 

% Mobile Homes 

% Crowding 

% No Vehicle 

% Group Quarters 

 

  

 
46 Data documentation from the CDC is available here: CDC/ATSDR, “Data & Documentation Download,” 

https://www.atsdr.cdc.gov/placeandhealth/svi/data_documentation_download.html.  

https://www.atsdr.cdc.gov/placeandhealth/svi/data_documentation_download.html
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Flanagan et al. developed the SVI following the identification of gaps in disaster 

management planning to consider pre-event characteristics that may impact the extent to which 

individuals can recover after a hazardous event.47 Local officials and emergency managers can 

then use SVI data to identify which communities may require additional assistance before, 

during, and after a disaster.48 The four domains that comprise SVI rankings are included to 

account for major themes that define social vulnerability in the existing literature. Socioeconomic 

status determines how easily someone may access income to prepare for or respond to financial 

needs in emergencies, as well as the likelihood of other sources of support, like employee 

benefits or insurance.49 Household composition accounts for people that may need additional 

resources to manage daily activities, such as children, older adults, and people with disabilities.50 

Minority status and language takes into consideration the marginalization of racial and ethnic 

groups, as well as the language barriers that people with limited English proficiencies may 

face.51 Finally, housing and transportation comprises the quality of housing and measures 

crowding and mobility, which can affect how easily people can move during emergencies.52 

Percentile rankings for each county is calculated as follows: 

 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒 𝑅𝑎𝑛𝑘𝑖𝑛𝑔 =
𝑅𝑎𝑛𝑘 − 1

𝑁 − 1
 

 

 

 
47 Barry E. Flanagan, Edward W. Gregory, Elaine J. Hallisey, Janet L. Heitgerd, and Brian Lewis, “A Social 

Vulnerability Index for Disaster Management,” Journal of Homeland Security and Emergency Management 8, no. 1 

(2011), https://doi.org/10.2202/1547-7355.1792.  
48 CDC/ATSDR, “SVI Fact Sheet,” https://www.atsdr.cdc.gov/placeandhealth/svi/fact_sheet/fact_sheet.html.  
49 Flanagan et al., “A Social Vulnerability Index for Disaster Management,” 4. 
50 Flanagan et al., 5. 
51 Ibid., 6.  
52 Ibid. 

https://doi.org/10.2202/1547-7355.1792
https://www.atsdr.cdc.gov/placeandhealth/svi/fact_sheet/fact_sheet.html
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 To test for multicollinearity, Pearson’s r coefficients were found for selected SVI 

components. These results, summarized in Appendix A, do not indicate high correlation between 

the key independent variables that may present issues in interpreting the associations between 

federal outlays and social vulnerability. Therefore, the estimated coefficients in the regression 

model may be safely interpreted as the distinct associations between the key independent and 

dependent variables.  

 

Supplemental Data for Control Variables  

Additional variables are included to control for potential bias in the estimate. First, I 

include the number of confirmed COVID-19 cases for each county from the CDC’s COVID Data 

Tracker53 as a control for COVID-19 severity, following existing empirical work in disaster 

response and emergency management policies. As noted in the previous chapter, prior research 

on resource allocation have controlled for the level of damage in analyzing the responses in the 

aftermath of a disaster. In this paper, the case rate variable is measured as the average new cases 

per 100,000 from August to December 2021. 

To control for any potential presidential influence on allocations as Berry et al. posited, a 

variable for presidential election returns is also included in the regression model. Election returns 

data for 2016 from MIT’s Election Lab are used to measure the support for the Democratic Party 

candidate, Hillary Clinton, and whether the county supported the eventual incumbent, Donald 

Trump, at the onset of the pandemic. Berry et al.’s study would suppose that counties who 

supported Trump during the 2016 presidential election should see a higher level of funding, on 

 
53 CDC, “United States COVID-19 County Level of Community Transmission as Originally Posted,” updated 

December 1, 2021, https://data.cdc.gov/Public-Health-Surveillance/United-States-COVID-19-County-Level-of-

Community-T/8396-v7yb.  

https://data.cdc.gov/Public-Health-Surveillance/United-States-COVID-19-County-Level-of-Community-T/8396-v7yb
https://data.cdc.gov/Public-Health-Surveillance/United-States-COVID-19-County-Level-of-Community-T/8396-v7yb
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average, compared to those who supported Clinton, his opponent. This dummy variable is then 

included to control for any bias that may arise from this phenomenon. Table 2 summarizes the 

variables included in the regression analyses conducted in the next chapter. 
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Table 3.  Definitions of Variables and Data Sources. 

Key Dependent Variable 

Variable Definition Data Source 

COVID-19 Federal Grant 

Outlays 

Grant funding disbursed by 

federal agencies to recipients 

(mostly state and local 

governments) to support specific 

to COVID-19 related programs, 

in logged US dollars per capita 

USASpending.gov – US 

Department of the 

Treasury 

Key Independent Variables 

Variable Definition Data Source 

SVI Theme – 

Socioeconomic Status 
Overall SES percentile ranking 

Social Vulnerability 

Index – CDC  

% Unemployed 
Civilian (age 16+) unemployed 

estimate 
2014-2018 ACS  

Per Capita Income Per capita income estimate 2014-2018 ACS  

% No High School Diploma 
Persons (age 25+) with no high 

school diploma estimate 
2014-2018 ACS  

SVI Theme – Household 

Composition 

Overall Household Composition 

percentile ranking 

Social Vulnerability 

Index – CDC 

% Aged 65 or Older 
Persons aged 65 and older 

estimate 
2014-2018 ACS  

% Aged 17 or Younger 
Persons aged 17 and younger 

estimate 
2014-2018 ACS  

% Civilian with a Disability 

Civilian noninstitutionalized 

population with a disability 

estimate 

2014-2018 ACS  

% Single Parent Households 
Single parent household with 

children under 18 estimate 
2014-2018 ACS  

SVI Theme – Minority 

Status/Language 

Overall Minority 

Status/Language percentile 

ranking 

Social Vulnerability 

Index – CDC 

% Minority 
Minority (all persons except 

white, non-Hispanic) estimate 
2014-2018 ACS  

% Speak English “Less than 

Well” 

Persons (age 5+) who speak 

English “less than well” estimate 
2014-2018 ACS  

SVI Theme – Housing Type 

and Transportation 

Overall Housing Type and 

Transportation percentile 

ranking 

Social Vulnerability 

Index – CDC 
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% of Housing with 10 or 

More Units 

Housing in structures with 10 or 

more units estimate 
2014-2018 ACS  

% Mobile Homes Mobile homes estimate 2014-2018 ACS  

% of Occupied Units with 

More People than Rooms 

At household level, more people 

than rooms estimate 
2014-2018 ACS  

% of Households with No 

Vehicle 

Households with no vehicle 

available estimate 

2014-2018 ACS – US 

Census Bureau 

% of People in Group 

Quarters 

Persons in group quarters 

estimate 

2014-2018 ACS – US 

Census Bureau 

Cumulative Cases of 

COVID-19 in 2020 

Sum of daily new cases of 

COVID-19 in 2020, per capita 

COVID Data Tracker – 

CDC 

Cumulative Cases of 

COVID-19 in 2021 

Sum of daily new cases of 

COVID-19 in 2021, per capita 

COVID Data Tracker – 

CDC 

2016 Presidential Vote 

Share to Hillary Clinton 

Dummy variable that equals 1 if 

50% or more voted for Hillary 

Clinton in 2016 presidential 

elections (0 if not) 

MIT Election Lab 
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Data Limitations 

 Federal outlays data included in the regressions reflect grant funding only, and does not 

include loans, direct payments, and other types of federal support. Notably, this means that other 

funding streams relied upon by all communities across the US, such as unemployment benefits 

through direct payments, are excluded from this analysis. Such funding streams are especially 

critical for the most vulnerable groups as they provide financial relief directly to individuals, and 

the US government provided multiple assistance programs that warrant further research. In 

addition, SVI data included in the models are calculated from ACS five-year estimates between 

2014 and 2018, as this was the most recent available dataset provided by the CDC. Any 

significant demographic shifts are therefore excluded in this paper due to the limitations in 

available information. Finally, the very nature of the SVI rankings should be taken into 

consideration when discussing limitations, as their use case usually pertains to analyses of 

natural hazards. Flanagan et al. built the SVI with particular events in mind, such as hurricanes, 

earthquakes, tornadoes, and chemical spills, which were much more common than public health 

emergencies when the index was initially developed in 2011.54 While the SVI certainly captures 

salient variables that correspond to our understanding of vulnerability during the pandemic, other 

data points are excluded that are particularly relevant for understanding the impact of COVID-19 

specifically, such as comorbidities and vaccination rates. During the course of this research, the 

National Institute of Environmental Health Sciences developed a COVID-19 Pandemic 

Vulnerability Index, which incorporates SVI data in its calculations, and would be a useful tool 

for further study.55  

 
54 Flanagan et al., “A Social Vulnerability Index for Disaster Management.” 
55 National Institute of Environmental Health Sciences, “COVID-19 Pandemic Vulnerability Index (PVI)”, 

https://covid19pvi.niehs.nih.gov/.  

https://covid19pvi.niehs.nih.gov/
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3.2  EMPIRICAL MODEL AND ESTIMATION STRATEGY 

 I use ordinary least squares (OLS) regression models to estimate the association between 

federal COVID-19 grant outlays and social vulnerability. SVI ranking data already include many 

variables whose exclusion in the model may otherwise bias the estimation, and so multivariate 

regression appropriately controls for many of the relevant phenomena that may help predict 

funding levels. The regression model, which analyzes county-level data, is as follows: 

 

𝐿𝑜𝑔𝑔𝑒𝑑 𝑜𝑢𝑡𝑙𝑎𝑦𝑠 (𝑝𝑒𝑟 𝑐𝑎𝑝𝑖𝑡𝑎) =  𝛽0 + 𝛽1𝑆𝑢𝑚𝑜𝑓𝐷𝑎𝑖𝑙𝑦𝑁𝑒𝑤𝐶𝑎𝑠𝑒𝑠2020 +

𝛽2𝑆𝑢𝑚𝑜𝑓𝐷𝑎𝑖𝑙𝑦𝑁𝑒𝑤𝐶𝑎𝑠𝑒𝑠2021 + 𝛽3𝐷𝑒𝑚𝑉𝑜𝑡𝑒𝑆ℎ𝑎𝑟𝑒2016 + 𝛽4𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒𝑅𝑎𝑛𝑘𝑖𝑛𝑔𝑆𝐸𝑆 +

𝛽5𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒𝑅𝑎𝑛𝑘𝑖𝑛𝑔𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 + 𝛽6𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒𝑅𝑎𝑛𝑘𝑖𝑛𝑔𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦𝑆𝑡𝑎𝑡𝑢𝑠 +

𝛽7𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒𝑅𝑎𝑛𝑘𝑖𝑛𝑔𝐻𝑜𝑢𝑠𝑖𝑛𝑔𝑇𝑦𝑝𝑒 +  𝜇  
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CHAPTER 4 

RESULTS 

 

 

 Federal grants during the COVID-19 pandemic reached a total of over $600,000 in 

outlays per capita from March 2020 through October 2021. These grants served as financial 

assistance in response to the economic fallout during the public health crisis, distributed to 

counties to support programs specific to COVID-19 relief. Previous scholarly work provided 

evidence about the significance of resource allocation during the response and recovery phases 

of disasters, noting that differential outcomes between socioeconomic groups suggest the need to 

address a resource gap, particularly for communities with higher social vulnerability. Following 

this logic, communities with higher social vulnerability should then see comparatively higher 

federal grant outlays to address the disproportionate impact of the pandemic and their resulting 

increased need in support. 

 

4.1  BIVARIATE RESULTS 

 Table 3 presents bivariate analysis results of counties according to the overall level of 

social vulnerability and the percentile rankings of socioeconomic status, household composition, 

minority status and language, housing type and transportation, as well as 2016 Democratic Party 

presidential vote share, and case rates of COVID-19 in 2020 and 2021 (as proxies for distributive 

politics and level of “damage,” respectively). For each of the four themes of social vulnerability, 

the explanatory variables operate in the expected direction when observing counties with low to 

high vulnerability rankings. For example, counties with low social vulnerability have a per capita 

income of $32,703.76 compared to $21,443.47 for highly vulnerable counties. Counties with 

high social vulnerability rankings have about 43% minority groups in their communities, 
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compared to 17% and 10% for medium- and low-ranked counties, respectively. Therefore, these 

results suggest that households in highly vulnerable counties earn less income compared to 

counties with low vulnerability, while lower ranked counties also have higher proportions of 

minority groups.  
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Table 4. Average Values of Key Explanatory Variables by Level of Overall Social 

Vulnerability. 

 

Low 

Vulnerability 

(0-25) 

N = 786 

Medium 

Vulnerability 

(26-50) 

N = 785 

Medium-

High  

Vulnerability 

(51-75) 

N = 785 

High 

Vulnerability 

(76-100) 

N = 785 

Overall Percentile Ranking: 

Socioeconomic Status 
15.78 39.57 61.22 83.41 

% Below Poverty 9.63 13.29 16.70 22.80 

Unemployment Rate 3.52 4.98 6.23 8.36 

Per Capita Income (in USD) 32,703.76 28,502.68 25,488.83 21,443.47 

% No High School Diploma 7.68 11.33 14.74 19.89 

Overall Percentile Ranking: 

Household Composition 
26.96 41.18 57.45 74.37 

% Aged 65 or Older 19.51 18.70 18.31 16.94 

% Aged 17 or Younger 21.82 21.86 22.19 23.58 

% Civilian with a Disability 13.01 15.10 17.17 18.42 

% Single-Parent Households 6.38 7.54 8.57 10.79 

Overall Percentile Ranking: 

Minority Status & Language 
31.23 45.71 53.75 69.21 

% Minority 10.31 17.18 23.23 43.24 

% Speak English Less than 

Well 
0.73 1.37 1.88 2.82 

Overall Percentile Ranking: 

Housing Type & 

Transportation 

21.28 43.79 57.70 77.26 

% of Housing with 10 or 

More Units 
4.87 5.41 4.90 3.53 

% Mobile Homes 6.94 10.21 14.55 20.02 

% of Occupied Units with 

More People than Rooms 
1.29 2.02 2.51 3.88 

% of Households with No 

Vehicle 
4.09 5.73 6.71 8.87 

% of People in Group 

Quarters 
2.31 3.42 3.64 4.74 

2016 Presidential Vote Share to 

Hillary Clinton 
29.43 30.00 29.65 37.01 

Cumulative Confirmed Cases 

of COVID-19 in 2020 (per 

capita) 

4.30 4.27 4.78 6.52 

Cumulative Confirmed Cases 

of COVID-19, January-

October 2021 (per capita) 

38.55 39.92 40.88 44.63 
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In 2016, counties with high social vulnerability rankings had higher vote shares toward 

Hillary Clinton, with a higher average of 37% compared to their low, medium, and medium-high 

ranked counties (around 30%). This suggests that counties with high vulnerability rankings 

provided a higher rate of support toward the Democratic Party nominee, and less support toward 

the incumbent, President Trump, who would come to preside over the country during the first 

year of the pandemic. In addition, as demonstrated by the COVID-19 case rates in 2020 and 

2021, highly vulnerable counties experienced higher numbers of positive cases of the virus 

compared to counties with low vulnerability, by about 15%. This follows existing scholarship on 

the association of social vulnerability and COVID-19, which have found social vulnerability to 

be significantly related to COVID-19 incidence and case fatality rates.56

 
56 See Ibraheem M. Karaye and Jennifer A. Horney, “The Impact of Social Vulnerability on COVID-19 in the US: 

An Analysis of Spatially Varying Relationships,” American Journal of Preventive Medicine 59(3): 317-325 and 

Aditi Nayak, Shabatun J. Islam, Anurag Mehta, Yi-An Ko, Shivani A. Patel, Abhinav Goyal, Samaah Sullivan, Tené 

T. Lewis, Viola Vaccarino, Alanna A. Morris, and Arshed A. Quyyumi, “Impact of Social Vulnerability on COVID-

19 Incidence and Outcomes in the United States,” medRxiv 2020, https://doi.org/10.1101/2020.04.10.20060962.  

https://doi.org/10.1101/2020.04.10.20060962
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Table 5. Average Values of Key Explanatory Variables by Level of COVID-19 Federal 

Funding (in Logged US Dollars, Per Capita). 

 Low  

Funding 

(0-3.99) 

N = 1,466 

Medium 

Funding 

(4-7.99) 

N = 1,328 

High 

Funding 

(8-11.99) 

N = 21 

Overall Social Vulnerability Index 

Ranking 
46.49 56.25 50.31 

Overall Percentile Ranking: 

Socioeconomic Status 
48.74 52.28 38.55 

% Below Poverty 14.87 16.62 15.30 

Unemployment Rate 5.46 6.21 6.08 

Per Capita Income (in USD) 26,689.84 27,347 34,093.52 

% No High School Diploma 13.71 12.97 9.81 

Overall Percentile Ranking: 

Household Composition 
53.16 47.56 28.20 

% Aged 65 or Older 19.20 17.09 15.40 

% Aged 17 or Younger 22.56 22.24 22.35 

% Civilian with a Disability 16.29 15.40 12.70 

% Single-Parent Households 8.00 8.97 8.86 

Overall Percentile Ranking: Minority 

Status & Language 
45.70 56.91 69.41 

% Minority 20.24 27.78 37.59 

% Speak English Less than Well 1.49 1.94 2.19 

Overall Percentile Ranking: Housing 

Type & Transportation 
41.33 63.15 71.66 

% of Housing with 10 or More Units 3.15 6.83 15.57 

% Mobile Homes 13.96 11.25 6.6 

% of Occupied Units with More 

People than Rooms 
2.16 2.67 3.54 

% of Households with No Vehicle 5.67 7.26 11.79 

% of People in Group Quarters 3.05 4.11 4.01 

2016 Presidential Vote Share to 

Hillary Clinton 
27.51 37.42 50.13 

Cumulative Confirmed Cases of 

COVID-19 in 2020 (per capita) 
4.87 5.17 5.19 

Cumulative Confirmed Cases of 

COVID-19, January-October 2021 

(per capita) 

41.11 41.61 38.62 
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Table 4 also presents bivariate analysis results, now investigating social vulnerability 

rankings, presidential vote share, and case rate variables according to levels of COVID-19 

funding in logged U.S. dollars. Interesting patterns emerge in this table: First, counties that 

received high levels of federal grants were the least socially vulnerable for the socioeconomic 

status and household composition categories of SVI. Richer counties received higher levels of 

federal funding, and counties with higher proportions of people aged 65 or older received less 

grant money (and the same unexpected trend is observed for counties with higher proportions of 

civilians with a disability). In contrast, counties’ average percentile rankings for minority status 

and language and housing type and transportation were the highest among those that received the 

largest amount of federal funding. This suggest that counties with more minority communities 

and more crowded or limited housing and private transportation options received higher amounts 

of federal grants during the pandemic.  

  The bivariate results between presidential vote share and COVID-19 funding suggest a 

“tilt” toward counties with higher rates of support for the Democratic Party (and not the 

incumbent during the onset of the crisis). The average vote share to Hillary Clinton during the 

2016 election was about 50% for counties with the highest federal funding levels, compared to 

just 27.5% for counties with the lowest funding levels. The COVID-19 case rate variables – 

which capture the number of positive cases in each county – also presented some differences 

across counties with varying funding levels: Counties with the highest case rates in 2020 

received the highest federal funding, but 2021 case rates in counties with the highest federal 

funding dropped by about 3 percentage points compared to the low and medium categories of 

funding counties. 
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4.2  MULTIVARIATE  RESULTS 

The patterns in social vulnerability and COVID-19 federal funding are further 

investigated through regression models, summarized in Table 5. Heteroskedasticity graphs for all 

three models are presented in Appendix B. Model 1 regresses federal outlays (in logged U.S. 

dollars) on case rate variables only, with a positive and significant coefficient for 2020 case rates 

and non-significant coefficient for 2021 case rates. In Model 2, the regression accounts for both 

case rate variables and a dummy variable that equals 1 if the county had a greater than 50% vote 

share for the Democratic Party during the 2016 presidential election. Here, the impact of the 

Democratic vote share variable on federal funding is statistically significant and large: counties 

with majority Democratic Party voters in 2016 received about five times more per capita in 

COVID-19 grants on average compared to counties that did not have majority Democratic vote 

shares, holding case rates constant.57 

 Model 3 adds the four percentile rankings (socioeconomic status, household composition, 

minority status and language, and household type and transportation), all of which are 

statistically significant in predicting COVID-19 federal outlays. Socioeconomic status has a 

negative association with COVID-19 funding: A one point increase in SES percentile ranking 

results in about a 90% decrease in COVID-19 federal dollars per capita, holding all other 

variables in the model constant.58 Similarly, a one point increase in household composition 

percentile ranking results in about an 80% decrease in COVID-19 federal dollars per capita.59 

These results follow the initial findings in the bivariate analysis in Table 3, which showed more 

vulnerable counties (in terms of socioeconomic status and household composition) as receiving 

 
57 (𝑒�̂�𝐷𝑒𝑚𝑉𝑜𝑡𝑒𝑆ℎ𝑎𝑟𝑒 − 1) ∗ 100 ≈  504.96 percentage change in federal outlays per capita, on average. 

58 (𝑒�̂�𝑆𝐸𝑆 𝑅𝑎𝑛𝑘𝑖𝑛𝑔 − 1) ∗ 100 ≈  −89.57 percentage change in federal outlays per capita, on average. 

59 (𝑒�̂�𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑅𝑎𝑛𝑘𝑖𝑛𝑔 − 1) ∗ 100 ≈  −79.68 percentage change in federal outlays per capita, on average. 
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less funding overall. While minority status and language and housing type and transportation are 

both positive (aligning with Table 3 results) and significant, the size of these impacts are not as 

large as the SES and household composition rankings. A one point increase in minority status 

and language percentile ranking results in a 0.3% increase in COVID-19 grant funding per capita 

on average, holding all other variables in the model constant, and a one point increase in housing 

type and transportation percentile ranking is associated with a 3% increase in COVID-19 grant 

funding per capita on average, holding all other variables in the model constant.60 A regression 

model that disaggregates the various components of each SVI theme was estimated to further 

investigate individual characteristics’ relationships with grant outlays, as well as a model that 

includes an interaction term for counties’ percent below poverty and a categorical variable for 

percent minority. These models are included in Appendix C. 

 
60 (𝑒�̂�𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦 𝑆𝑡𝑎𝑡𝑢𝑠 & 𝐿𝑎𝑛𝑔 𝑅𝑎𝑛𝑘𝑖𝑛𝑔 − 1) ∗ 100 ≈  0.267 percentage change in federal outlays per capita, on average 

and (𝑒�̂�𝐻𝑜𝑢𝑠𝑖𝑛𝑔 𝑇𝑦𝑝𝑒 & 𝑇𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡𝑎𝑡𝑖𝑜𝑛 𝑅𝑎𝑛𝑘𝑖𝑛𝑔 − 1) ∗ 100 ≈  3.44 percentage change in federal outlays per capita, on 

average. 
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Table 6. Regression Coefficients for Estimating Impact of Social Vulnerability Percentile Rankings on COVID-19 

Federal Outlays (Logged US Dollars, Per Capita). 

 Model 1 Model 2 Model 3 

Sum of Daily New Cases Per Capita, 2020 0.0472** -0.0253 -0.0866*** 

 (2.04) (-1.24) (-3.75) 

Sum of Daily New Cases Per Capita, 2021 -0.00548 0.0162*** 0.0225*** 

 (-0.88) (3.08) (4.18) 

Greater than 50% Vote Share for Democratic Party, 2016  1.807*** 1.033*** 

  (18.29) (10.16) 

Percentile Ranking for SES (whole number)   -0.00936*** 

   (-4.60) 

Percentile Ranking for Household Composition (whole 

number) 

  -0.00825*** 

   (-4.65) 

Percentile Ranking for Minority Status/Language (whole 

number) 

  0.00267* 

   (1.80) 

Percentile Ranking for Housing Type & Transportation 

(whole number) 

  0.0329*** 

   (20.66) 

constant 3.439*** 2.588*** 1.816*** 

 (22.49) (15.52) (9.98) 

R-squared 0.00222 0.0950 0.244 

t statistics in parentheses 

* p  < 0.1, ** p < 0.05, *** p < 0.01 

   

 

 



 

40 

 

CHAPTER 5 

 

CONCLUSION 

 

 

The COVID-19 pandemic resulted in the largest federal economic package in U.S. 

history, designed largely to address sharp economic decline amid business closures and 

increasing unemployment rates.61 Also included in the federal response were measures to 

provide financial assistance to communities through grants, which are mostly disbursed to state 

and local governments to support efforts at combating the direct and indirect effects of the 

pandemic on individuals. While the disproportionate impact of COVID-19 on various population 

groups has been well-established, little is still known about if – and to what extent – the large-

scale federal response through grant outlays helped address these differential outcomes. 

Multivariate regression demonstrated that the Social Vulnerability Index developed by 

the CDC was a useful predictor of COVID-19 federal funding, even when controlling for the 

impact of the pandemic on public health (measured by proxy via case rates) and any political 

favoritism (measured by proxy via presidential vote shares in 2016). What is puzzling about the 

results is that social vulnerability, when disaggregated into its four themes, impacted funding 

levels in different ways and to varying degrees. For socioeconomic status and household 

composition, the association with federal outlays is negative and large, with very high 

significance levels (p < 0.001). If a key goal of providing financial assistance is to allocate 

resources where they are needed most, these results imply that that goal has not been met during 

 
61 Michael Collins and Deirdre Shesgreen, “The $2 Trillion Stimulus is the Biggest in History. How Does it 

Compare to 9/11, Financial Crisis Bills?” USA Today, March 25, 2020, 

https://www.usatoday.com/story/news/politics/2020/03/25/coronavirus-emergency-bill-how-does-it-compare-9-11-

financial-crisis/5010452002/.  

https://www.usatoday.com/story/news/politics/2020/03/25/coronavirus-emergency-bill-how-does-it-compare-9-11-financial-crisis/5010452002/
https://www.usatoday.com/story/news/politics/2020/03/25/coronavirus-emergency-bill-how-does-it-compare-9-11-financial-crisis/5010452002/
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the first year and a half of the pandemic – if anything, they achieved the opposite intended effect, 

and provided more funding perhaps where they are needed less urgently. 

On the other hand, minority status and language resulted in a positive association with 

COVID-19 grant funding. However, the significance level is the lowest in the model (p < 0.1) 

and the size of the impact is relatively small. Similarly, housing type and transportation also had 

a positive association, with a high significance level but relatively lower magnitude of impact. 

Two important conclusions emerge in my research. First, counties with lower 

socioeconomic status (i.e. greater financial need) receive less funding, confirming Billings, 

Gallagher, and Ricketts’s study on federal disaster assistance programs being regressive in 

allocation.62 These findings are particularly troubling when considering the sizable negative 

impact that COVID-19 imposed, and continues to impose, on the economy and financial well-

being of individuals, especially poorer groups and/or those suffering from job losses. Evidence 

that shows federal allocations more favorably going toward richer counties warrant a 

reassessment of grant allocations and how they can be better designed to support those most 

affected by the pandemic. In the context of public health, household composition being 

negatively associated with COVID-19 grant allocations is also concerning when taking into 

account the greater risk that older individuals and people with disabilities have in contracting and 

dying from the virus. Second, the positive associations between grant allocations and minority 

status and housing type suggest an efficient allocation of resources toward more vulnerable 

communities, which differs from Drakes et al.’s findings63 that minority groups were less likely 

to receive federal disaster assistance. However, considering the small size and low significance 

level of this association, further studies are needed to better understand this relationship.  

 
62 Billings, Gallagher, and Ricketts, “Let the Rich Be Flooded.” 
63 Drakes et al., “Social Vulnerability and Short-Term Disaster Assistance in the United States.” 
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5.1  STUDY LIMITATIONS 

 This paper does not distinguish between the various supplemental bills represented in the 

data, and further research on whether these mechanisms play a significant role is needed. This is 

particularly of interest since the two stimulus packages with the highest funding levels – the 

CARES Act and the American Rescue Plan Act – were passed under two different presidential 

administrations. Therefore, this paper’s exploration of the potential impact of the presidency is 

limited to considering only whether counties supported Trump during the 2016 elections. 

Additional empirical work that accounts for the distinctions across appropriations laws (and 

relatedly, the impact of the 2020 presidential election) would be useful in understanding 

additional political variables related to funding allocation decisions at the federal level. 

 Furthermore, despite the inclusion of a wide array of socioeconomic, demographic, 

political, and impact-related variables, estimates are likely to be biased through omitted variable 

bias. The model excludes variables that are likely to be correlated with the key independent 

variables and the dependent variable. First, Rundquist and Ferejohn account for the committee 

membership of constituents’ representatives in Congress in analyzing the amount of funding 

received. As mentioned earlier, they provide evidence that members of Congress may influence 

federal funding allocation decisions by steering the respective oversight committees to provide 

more resources to their constituents.64 Without controlling for this possibility, my model may be 

biased in failing to account for whether counties’ congressional representatives sat in a 

committee with oversight on COVID-19 grant disbursement decisions. In addition, I do not 

include variables directly controlling for urbanicity or metro status, and emerging evidence 

suggests that COVID-19 mortality rates tend to be higher in rural areas, explained significantly 

 
64 Rundquist Ferejohn, “Observations on a Distributive Theory of Policy-Making: Two American Expenditure 

Programs Compared.” 
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by lower educational attainment and higher Trump vote share.65 These considerations merit 

further research and empirical analysis. 

 

5.2  MOVING FORWARD 

Researchers and legislators alike must carefully consider how to better address the needs 

of the most vulnerable in times of crisis in order to alleviate differential outcomes in the ongoing 

pandemic and future disasters to come. In this research, I find that socioeconomic status and 

household composition are positively associated with COVID-19 grant allocations, while 

minority status and household type are negatively associated with grant allocations. The policy 

implications lie in considering the most equitable ways to distribute critical resources during 

crises, especially when there is evidence of inequitable allocations, as this paper presents. As we 

continue to navigate the public health and economic challenges of the pandemic, social 

vulnerability assessments can be a useful tool when designing policies to address the needs of all 

communities, especially when these policies have the ability to reinforce historical inequities 

across various groups of people. 

 
65 Yue Sun and Shannon M. Monnat, “Rural‐urban and Within‐rural Differences in COVID‐19 Vaccination Rates,” 

The Journal of Rural Health, September 23, 2021, jrh.12625. https://doi.org/10.1111/jrh.12625.  

https://doi.org/10.1111/jrh.12625


 

44 

 

APPENDIX A 

 

PEARSON’S R CORRELATION RESULTS 

 

 

The following correlation matrix shows Pearson’s r coefficients between selected ACS variables 

that are included in the SVI theme percentile rankings to test for potential multicollinearity. The 

highest correlation coefficient is between  % Below Poverty and Income per Capita at -0.710. 

These results suggest that multicollinearity is not an issue with the model specification in this 

paper.
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Table A1. Correlation Matrix. 

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

 (1) Sum of Daily New 

Cases per Capita, 2020 

1.000 

 (2) Sum of Daily New 

Cases per Capita, 2020 

0.713 1.000 

 (3) Majority Vote Share 

for Democratic Party, 

2016 

0.075 -0.144 1.000 

 (4) % Below Poverty 0.261 0.165 0.156 1.000 

 (5) Unemployment Rate 0.123 0.048 0.212 0.649 1.000 

 (6) Income Per Capita -

0.221 

-0.267 0.190 -0.710 -0.460 1.000 

 (7) % No High School 

Diploma 

0.342 0.240 0.021 0.626 0.452 -0.626 1.000 

 (8) % Aged 65 or Older -

0.287 

-0.213 -0.255 -0.101 -0.114 -0.022 -

0.138 

1.000 

 (9) % Aged 17 or 

Younger 

0.284 0.270 -0.051 0.058 0.022 -0.122 0.215 -0.568 1.000 

 (10) % Civilian with a 

Disability 

-

0.100 

0.029 -0.208 0.490 0.427 -0.582 0.429 0.426 -0.273 1.000 

 (11) % Single Parent 

Households 

0.332 0.232 0.231 0.514 0.444 -0.343 0.377 -0.456 0.397 0.041 1.000 

 (12) % Minority 0.380 0.102 0.492 0.446 0.439 -0.199 0.501 -0.387 0.291 -0.077 0.555 1.000 

 (13) % Speak English 

Less than Well 

0.259 0.094 0.249 0.068 0.043 0.002 0.456 -0.302 0.309 -0.227 0.202 0.565 1.000 
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APPENDIX B 

 

HETEROSKEDASTICITY TESTS 

 

 

 

The following figures present regression residuals against the predicted values for Models 1-3. 

Heteroskedasticity is investigated in the event that residuals may not have a constant variance. To 

correct for any non-random patterns shown in the figures below, robust standard errors are reported 

in Table 5. 
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Figure B1. Heteroskedasticity Test for Model 1.  
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Figure B2. Heteroskedasticity Test for Model 2. 
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Figure B3. Heteroskedasticity Test for Model 3.
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APPENDIX C 

 

ADDITIONAL MODELS WITH INDIVIDUAL ACS VARIABLES AND 

INTERACTIONS 

 

 

The following table presents results for two additional regression models. Model 4 disaggregates 

the four SVI themes to find coefficients for each ACS variable that is included in the percentile 

rankings. Model 5 adds an interaction term for the % Below Poverty and % Minority Greater than 

Mean variables. R-squared values remain the same across both models (and increases by only three 

percentage points compared to Model 3), so the addition of the interaction term does not improve 

the model.
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Table C1. Regression Coefficients for Estimating Impact of Social Vulnerability Variables on COVID-19 

Federal Outlays (Logged US Dollars, Per Capita). 

 Model 4 Model 5 

Sum of Daily New Cases Per Capita, 2020 -0.0580*** -0.0499** 

 (-2.82) (-2.39) 

Sum of Daily New Cases Per Capita, 2021 0.0192*** 0.0185*** 

 (3.82) (3.67) 

Greater than 50% Vote Share for Democratic Party, 2016 0.371*** 0.402*** 

 (3.12) (3.36) 

% Below Poverty 0.100*** 0.116*** 

 (8.82) (8.69) 

Unemployment Rate 0.00436 0.00679 

 (0.23) (0.36) 

Per Capita Income -0.00000564 -0.00000579 

 (-0.52) (-0.53) 

% No High School Diploma -0.0971*** -0.100*** 

 (-8.31) (-8.51) 

% Aged 65 or Older -0.104*** -0.0957*** 

 (-7.58) (-6.79) 

% Aged 17 or Younger -0.129*** -0.122*** 

 (-6.38) (-5.99) 

% Civilian with a Disability 0.00670 -0.00140 

 (0.47) (-0.10) 

% Single-Parent Households 0.0336* 0.0402** 
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 (1.72) (2.04) 

% Minority Greater than Mean 0.328*** 0.793*** 

 (3.41) (3.48) 

% Speak English Less than Well 0.0360* 0.0335 

 (1.68) (1.56) 

% of Housing with 10 or More Units 0.0662*** 0.0624*** 

 (6.46) (6.01) 

% Mobile Homes -0.0200*** -0.0194*** 

 (-3.56) (-3.45) 

% of Occupied Units with More People than Rooms 0.0645** 0.0645** 

 (2.24) (2.24) 

% of Household with No Vehicle 0.00347 0.00762 

 (0.26) (0.57) 

% of People in Group Quarters 0.00346 0.00590 

 (0.31) (0.52) 

% Minority Greater than Mean * % Below Poverty  -0.0300** 

  (-2.25) 

Constant 6.636*** 6.200*** 

 (7.62) (6.96) 

R-Squared 0.270 0.272 

t statistics in parentheses 

* p  < 0.1, ** p < 0.05, *** p < 0.01 
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