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In 2021, the United States experienced 20 “billion-dollar disasters.” Losses  
from these events—encompassing drought, flooding, severe storms, tropical 
cyclones, wildfires, and winter storms—totaled $145 billion (National Oceanic 
and Atmospheric Administration). These events occurred against the backdrop 
of a global pandemic and at a time of heightened awareness of the impacts of 
climate change.

The growing number and severity of disaster 

events are straining both communities and the 

emergency and resource managers involved in 

assisting communities after a disaster.  

There has also been an increasing recognition that 

disasters often have a disproportionate impact on 

underserved populations, and that more needs to be 

done to ensure that the benefits of emergency  

management and disaster response programs,  

such as those managed by the Federal Emergency 

Management Agency (FEMA), are accessible to all.   

As storms, droughts, wildfires, and other disasters 

become more frequent and intense as the climate 

changes, governments and communities need to 

prepare for, mitigate, respond to, and recover from 

disasters efficiently and effectively. 

The RAND Corporation conducts research 

and analysis to support the nation’s emergency 

management enterprise in increasing the 

effectiveness of funding and timeliness of activities 

associated with disaster management and resilience. 

RAND also operates the Homeland Security 

Operational Analysis Center (HSOAC) for the 

Department of Homeland Security (DHS). HSOAC is 

a federally funded research and development center 

(FFRDC) that conducts studies and analysis for 

federal sponsors. 

RAND researchers develop new and innovative 

tools and methods for engaging communities,  

governments, and institutions in establishing guide-

lines, plans, and policies to enhance recovery strategy 

and planning; understanding the impact of disasters 

on the economy and informing disaster resource  

allocation; incorporating equity into disaster manage-

ment planning and funding; and supporting gov-

ernments, institutions, and communities in building 

resilience against disasters.
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Disaster Preparedness Planning and 
Recovery Strategy
Puerto Rico’s Economic 
and Disaster Recovery Plan: 
Integration and Analytic Support
In 2017, after Hurricanes Irma and Maria 
caused widespread destruction and exacer-
bated challenges in a region already coping 
with long-term economic issues, more than 
150 HSOAC researchers supported the de-
velopment of Puerto Rico’s economic and disaster recovery plan, 
collaborating with more than 100 federal offices, the Puerto Rican 
government, nongovernmental organizations, and local communi-
ties. Researchers collected and analyzed damage and needs infor-
mation from across Puerto Rico and developed and costed recovery 
actions that addressed multiple areas of need: economic recovery 
and resilience, physical infrastructure, human recovery, connecting 
with communities, and natural and cultural resources. This exten-
sive analysis is made publicly available to support recovery efforts. 

www.rand.org/hsrd/hsoac/projects/puerto-rico-recovery

Puerto Rico’s Economic and Disaster Recovery 
Plan: Decision Support Tool
HSOAC researchers developed a decision support tool that was 
used by the Puerto Rican government and stakeholders to compare 
hundreds of different recovery courses of action and to select those 
to include in Puerto Rico’s economic and disaster recovery plan. 

www.rand.org/hsrd/hsoac/projects/puerto-rico-recovery/publications/
decision-support-tool

Recovery in the U.S. Virgin Islands: Progress, 
Challenges, and Options for the Future
After the devastation of Hurricanes Irma and Maria, HSOAC 
researchers worked with FEMA and other federal agencies, the 
U.S. Virgin Islands governor’s office, and territorial agencies to 
identify recovery goals, accomplishments, and challenges and to 
help inform a way forward. The researchers provided strategic rec-
ommendations addressing the crosscutting capacities required for 
progress, the rebuilding of physical infrastructure, and the develop-
ment of key aspects of the economy and public services. 

www.rand.org/t/RRA282-1

Public Assistance Delivery for COVID-19
Coronavirus disease 2019 (COVID-19) has created an unprecedent-
ed challenge for the nation; FEMA has had to deliver the Public 
Assistance program simultaneously in every state, local, tribal, and 
territorial area. HSOAC researchers are assisting FEMA’s Public 
Assistance program during COVID-19 operations by reviewing 
specific high-risk and high-dollar projects and developing analy-
ses, guidance, and tools to improve the consistency and ease of 
program delivery for COVID-19 operations and disaster operations. 
This research is ongoing.

Streamlining Emergency Management: 
Issues, Impacts, and Options for Improvement
In research for the Federal Emergency Management Agency, ana-
lysts sought ways to streamline, simplify, and strengthen the U.S. 
emergency management system, assessing how overlap, duplica-
tion, and fragmentation could affect implementation and outcomes. 
They propose options—some broad and transformative and others 
on a smaller scale—and discuss trade-offs of each.

https://www.rand.org/pubs/research_reports/RRA1440-5.html

RAND’s work 
directly supports 
decisonmakers in 
developing actionable 
planning and policy for 
disaster management 
and resilience.
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Domestic Response to Cyber-Induced 
Emergencies 
To support FEMA, HSOAC researchers identified core cyber- 
induced emergency response scenarios for state and local  
governments, augmented DHS cyber resource-typing, and reviewed 
mechanisms needed to provide mutual aid related to cybersecurity. 
The findings from this study informed the development of a com-
mon lexicon that federal, state, local, tribal, and territorial author-
ities can use when requesting support in the event of a significant 
cyber incident.

FEMA’s Emergency Management Institute at  
70 Years: Options for the Future
In this ongoing research, HSOAC researchers are assisting FEMA’s 
Emergency Management Institute in choosing and implementing a 
model that will serve its unique mission and its place in the emer-
gency management ecosystem; leverage strategic partners; meet 
the needs of federal, state, local, tribal, territorial, and private-sector 
emergency managers of the future; and reach the wider emergency 
management community in the context of a changing profession, 
a diverse workforce, and the interchange of emergency managers 
between the public and private sectors.

Experience with a Range of Disasters
RAND’s work covers a variety of natural and human- 
caused disasters, from hurricanes and floods to indus-
trial accidents, disease outbreaks, and cyberattacks, to 
name just a few. RAND researchers have supported the 
governments of Puerto Rico and the U.S. Virgin Islands 
in their hurricane recovery planning, providing analytic 
support and subject-matter expertise to facilitate an 
effective recovery. RAND researchers have performed 
regional and state-level disaster research and planning, 
including flood planning in Louisiana and New York, 
and have assessed the impact of changing wildfire 
risks on California’s residential insurance market. 
RAND has also supported the development of practical, 
nationally used incident-management planning tools 
to more effectively respond to hazards ranging from 
public health disasters to cyberattacks. RAND is 
assisting FEMA in the COVID-19 pandemic response 
related to state, local, tribal, and territorial government 
agencies. RAND researchers are also analyzing the 
impacts of climate change on critical infrastructure 
and key national functions.

Incorporating Equity Considerations into 
Disaster Management
Disasters do not affect all people equally and can often 
exacerbate preexisting social and economic inequities, 
making effective response and recovery more difficult. 
In addition, underserved populations often lack the 
resources necessary to undertake extensive disaster 
planning, mitigation, and rebuilding efforts. Incorporat-
ing equity considerations into emergency management 
requires a focus on addressing the needs of all popula-
tions affected by a disaster and ensuring the equitable 
distribution of financial assistance and other resources 
to all who are or may be affected by disasters, especially 
vulnerable and disadvantaged populations.

Incorporating Hazard Risk and Equity into 
Decisionmaking Processes for the Building Resilient 
Infrastructure and Communities Program

HSOAC researchers provided analytic support to FEMA 
during its development of grant criteria for the Build-
ing Resilient Infrastructure and Communities (BRIC) 
program, a competitive grant program to support states, 
local communities, tribes, and territories as they under-
take hazard mitigation projects to reduce the risks they 
face from disasters and natural hazards. Authorized 
by Congress in 2018 and administered by FEMA, the 
program includes equity considerations alongside risk 
reduction, which represents a significant break with past 
policy and practice and foreshadows a new approach 
to building community resilience. HSOAC researchers 
identified ways for BRIC to develop a multihazard, 
forward-looking, risk-based approach to mitigation 
that also incorporates issues of equity and community 
well-being in its application and evaluation processes.

www.rand.org/t/RRA1258-1

Rethinking Disaster Recovery Planning to Reduce 
Vulnerabilities and Inequities

HSOAC researchers reviewed cases to illustrate how 
postdisaster policies may influence the nature, pace, 
and inclusiveness of community recovery. They applied 
a vulnerability and inequity framework to understand 
how to enhance disaster recovery and avoid perpet-
uating inequities when weighing the diverse needs of 
communities across long time horizons. 

www.rand.org/t/EP68150

Racial Equity in Disaster Preparation, Response,  
and Recovery

RAND researchers carried out an exploratory study  
on equity, vulnerability, and resilience to identify  
key themes, indicators and metrics, and knowledge 
gaps for addressing racial equity and developed recom-
mendations for incorporating findings into FEMA’s 
disaster programs.

www.rand.org/t/RRA1083-1 

http://www.rand.org/t/RRA1258-1
http://www.rand.org/t/EP68150
http://www.rand.org/t/RRA1083-1
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Assessing the Economics of Disasters
FEMA Postdisaster Cost-Estimate Development 
Process and Validation  
Following the devastation of Hurricanes Maria and Irma, both 
Puerto Rico and the U.S. Virgin Islands agreed to participate in 
FEMA’s Alternative Procedures grant program, which was designed 
to facilitate rapid disbursement of public assistance funding but 
requires FEMA and the commonwealth or territory, respectively, 
to agree to a fixed-priced estimate for permanent, large public 
assistance recovery projects. HSOAC researchers served on and 
supported the activities of an independent expert panel both to 
validate the cost-estimating methodology and to ensure that cost 
estimates met certain criteria. This work will help ensure that FEMA 
funds are spent transparently and that cost estimates are based on 
a robust estimation methodology.

A New Approach to Estimating the Costs of 
Disaster Recovery
Significant investments in recovery projects can result in structural 
changes to the economy and price pressures that require additional 
consideration. HSOAC researchers developed a new approach for 
estimating the future cost of recovery projects that improves the 
accuracy of estimates by accounting for changes in prices for build-
ing materials, equipment, and labor.  

The Impact of Changing Wildfire Risks on 
California’s Residential Insurance Market
To assess how fire risks will affect the California insurance market 
and, consequently, homeowners, RAND researchers undertook a 
novel study in two fire-prone areas in Northern and Southern Cali-
fornia, finding that, while the market in lower-risk ZIP codes within 
those two areas was working relatively well as of 2017, higher-risk 
ZIP codes faced challenges. 

Journal article: www.rand.org/t/EP67670

Research brief: www.rand.org/t/RBA635-1

The National Institute of Standards and 
Technology’s Impact on Fire Safety Standards
In this report, RAND researchers document the role of the National 
Institute for Standards and Technology (NIST) in the initial adoption 
of smoke alarms, ongoing changes to smoke alarm performance 
requirements, and ongoing research on wildfire safety in the wild-
land urban interface. They also provide econometric estimates of 
the social and economic impact of the fire safety standards that 
NIST helped develop. 

www.rand.org/t/RRA1100-1

Insuring Public Buildings, Contents, Vehicles, 
and Equipment Against Disasters
Researchers worked to improve the understand-
ing of state and local financial risk management 
practices and the role that FEMA’s Public 
Assistance program plays in them. They exam-
ined several approaches for state and local gov-
ernments to increase insurance coverage and 
the trade-offs associated with those approaches.

www.rand.org/t/RRA332-1
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RAND’s research 
teams draw on 
decades of RAND 
economic expertise to 
provide forecasting, 
analysis, and modeling.
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The Cost of  
Flood Insurance
FEMA’s National Flood 
Insurance Program (NFIP) 
provides insurance to help 
reduce the socioeconomic 
impact of floods. RAND 
researchers have examined 
options for ensuring the 
affordability of the NFIP.

Options for a 
Flood Insurance 
Affordability Program
Congressional legislation 
directed FEMA to explore  
options for ensuring the 
affordability of the NFIP, 
focusing on flood insur-
ance premiums. RAND 
researchers worked closely 
with FEMA to identify and 
evaluate the advantag-
es and disadvantages of 
options to assist individuals 
in paying risk-based rates. 
The findings served as the 
foundation for a report that 
FEMA provided to Congress 
in 2017 on options for a 
flood insurance affordability 
program.

The Cost and 
Affordability of Flood 
Insurance in New 
York City
RAND researchers examined 
the cost of flood insurance in 
New York City and the ability 
of homeowners to afford it, 
developing projections for 
how changes in flood maps 
and the pricing practices 
of the NFIP might increase 
premiums and analyzing the 
potential consequences of 
those increases on house-
holds and communities. 

Report: www.rand.org/t/RR1776 

Research brief: www.rand.org/t/
RB9957 

Flood Insurance 
in New York City 
Following Hurricane 
Sandy
RAND researchers exam-
ined the changing flood 
insurance environment in 
New York City—including 
updates to the maps that 
define the flood risk areas 
in New York and reforms to 
the NFIP—and explored the 
consequences for the city’s 
residents and businesses.  

www.rand.org/t/RR328

http://www.rand.org/t/RR1776
http://www.rand.org/t/RB9957
http://www.rand.org/t/RR328
http://www.rand.org/t/RB9957
https://www.rand.org/pubs/research_reports/RR1776.html


— 6 —

Supporting Resilience
Strengthening Coastal Planning in Louisiana
Since 2010, RAND has been a key partner in helping the Louisiana 
Coastal Protection and Restoration Authority develop its long-term 
Comprehensive Master Plan for a Sustainable Coast, a 50-year, 
$50 billion coastwide strategy for reducing flood risk and coastal 
land loss. RAND researchers created the decision framework and 
Planning Tool used to compare projects and formulate the specific 
plan, and they have developed and applied the Coastal Louisiana 
Risk Assessment (CLARA) model to evaluate flood risk across 
the coast. 

Planning tool: www.rand.org/t/TR1266

CLARA model: www.rand.org/t/TR1259

Report: www.rand.org/t/RR437

Research brief: www.rand.org/t/RB9696-1

The Hurricane Sandy Rebuilding Task Force’s 
Infrastructure Resilience Guidelines
Following Hurricane Sandy, RAND researchers assessed federal 
agencies’ implementation of the Infrastructure Resilience Guide-
lines, which were intended to ensure that agencies incorporate key 

principles of resilience into their formulation 
and prioritization of infrastructure investments 
related to rebuilding after Sandy. Researchers 
identified lessons learned from the oppor-
tunities and challenges encountered during 
implementation. 

www.rand.org/t/RR841

Building Resilience in an Urban Coastal 
Environment: Integrated, Science-Based 
Planning in Jamaica Bay, New York   
RAND researchers examined baywide concepts that could reduce 
future flood risk exposure in Jamaica Bay while also improving 
water quality, restoring habitat in and around the bay, and more 
generally improving resilience to extreme weather events.  

www.rand.org/t/RR2193

Mid-Atlantic Regional Integrated Sciences and 
Assessments
RAND researchers are collaborating with Mid-Atlantic communi-
ties and with researchers at Penn State University, Johns Hopkins 
University, Cornell University, Virginia Institute of Marine Science 
at the College of William and Mary, Morgan State University, and 
Carnegie Mellon University to enhance resilience to a changing 
climate through improved data, place-based decision support, and 
public engagement. Mid-Atlantic Regional Integrated Sciences and 
Assessments supports integrated, flexible processes for building 
adaptive capacity to climate variability and change in diverse 
Mid-Atlantic regional and subregional settings.

www.midatlanticrisa.org

Assessing Risk to the National Critical Functions 
as a Result of Climate Change
HSOAC researchers developed and applied a climate change risk 
management framework to understand which climate change driv-
ers pose the greatest threat to National Critical Functions (NCFs), 
which are critical infrastructure and key functions of government 
and the private sector that, if damaged or disrupted, could have a 
debilitating effect on security, national economic security, or national 
public health or safety. 

RAND’s research 
supports local, 
state, and regional 
governments, 
institutions, and 
communities in 
developing a clear 
vision of their 
risks, goals, and 
opportunities.

http://www.rand.org/t/TR1266
http://www.rand.org/t/TR1259
http://www.rand.org/t/RR437
http://www.rand.org/t/RB9696-1
http://www.rand.org/t/RR841
http://www.rand.org/t/RR2193
http://www.midatlanticrisa.org
https://www.rand.org/pubs/research_reports/RR841.html
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Assessing Infrastructure Risk for National Critical 
Functions During the COVID-19 Pandemic  
To support DHS leadership and partners across the homeland 
security enterprise, HSOAC researchers developed a strategic 
infrastructure risk framework to assess risk to critical infrastructure 
and some NCFs from COVID-19 and used the framework to provide 
updated assessments on a rolling, weekly basis.  

Training Community Health Workers to Enhance 
Disaster Resilience
The RAND-led Consortium for Resilient Gulf Communities trained 
and deployed lay Community Health Workers in coastal areas along 
the Gulf of Mexico to increase primary and behavioral health care 
access after the Deepwater Horizon oil spill. Studies show that 
interventions targeting underserved and marginalized populations 
with a culturally sensitive and community-based approach can 
effectively promote healthy behaviors in disaster recovery contexts. 

www.ncbi.nlm.nih.gov/pubmed/28961657

Community Disaster Resilience Toolkits
RAND researchers developed a series of community resilience 
toolkits that are intended to teach policymakers, community lead-
ers, and individuals about community resilience to guide resilience 
strategy development, measurement, and action. These toolkits 
have tips, information, games, and exercises about resilience.

www.rand.org/well-being/community-health-and-environmental-policy/
centers/resilience-in-action/community-resilience-toolkits

Tools
Robust Decision Making 
Robust Decision Making (RDM) is an analytic framework developed 
by RAND that helps identify potential robust strategies, character-
ize the vulnerabilities of such strategies, and evaluate trade-offs 
among them. RDM has supported decisionmakers in identifying, 
evaluating, and choosing plans and policies that perform well in a 
variety of possible futures (such as changing populations, economic 
outlooks, or environmental conditions) at minimum cost.   

www.rand.org/topics/robust-decision-making

A Model for Helping Hospitals Respond to the 
COVID-19 Crisis
RAND researchers developed the Critical Care Surge Response 
Tool, a user-friendly, interactive Microsoft Excel–based tool that 
allows decisionmakers at all levels—hospitals, health care systems, 
states, and regions—to estimate current critical care capacity and 
to rapidly explore strategies for increasing it. 

Tool: www.rand.org/t/TLA164-1

Report: www.rand.org/t/RRA164-1

The Resilience Dividend Valuation Model
In partnership with the Rockefeller Foundation, RAND researchers 
developed the Resilience Dividend Valuation Model, which estimates 
the net benefits associated with investments in resilience projects.

www.rand.org/t/RR2130

RAND develops and 
applies innovative 
tools and methods 
to address tough 
questions and provide 
analysis that is vital 
to effective pre- and 
postdisaster planning 
and operations.

http://www.ncbi.nlm.nih.gov/pubmed/28961657
http://www.rand.org/well-being/community-health-and-environmental-policy/centers/resilience-in-action/community-resilience-toolkits
http://www.rand.org/topics/robust-decision-making
http://www.rand.org/t/TLA164-1
http://www.rand.org/t/RRA164-1
http://www.rand.org/t/RR2130
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Leveraging Artificial Intelligence for Disaster 
Prediction, Resilience, and Recovery
HSOAC and RAND researchers have begun to explore the role of 
artificial intelligence in natural disaster prediction, resiliency  
enhancement, and recovery efforts. RAND hosted a conference  
on the topic. 

Conference: www.rand.org/events/2020/02/18

Commentary: www.rand.org/blog/2020/12/artificial-intelligence-and- 
machine-learning-are-important

Developing Climate Change–Informed 
Stormwater Infrastructure Design Standards
To support entities in the Chesapeake Bay Watershed and Virginia 
in adapting to climate change, RAND researchers updated intensity- 
duration-frequency (IDF) curves, a common tool used for storm-
water infrastructure design, to reflect future climate changes. The 
updated IDF curves can be easily integrated and used across the 
Chesapeake Bay Watershed and Virginia to plan, design, and build 
infrastructure assets that are more resilient to climate change.

Tool: https://midatlantic-idf.rcc-acis.org

Report: www.rand.org/t/TLA1365-1

Metrics and Scoring Procedures to Support 
Mitigation Grant Program Decisionmaking
HSOAC researchers developed metrics that FEMA can use to  
inform its decisionmaking for awarding predisaster mitigation 
grants through the BRIC program. 

Report: www.rand.org/t/RRA377-1

Leveraging Social Media and Enhanced Cell 
Phone Data to Improve Emergency Response
RAND researchers are helping DHS understand how social media 
might be better leveraged for situational awareness—particularly 
location information—in U.S. Coast Guard response operations. 

Report: www.rand.org/t/RR4296

Research brief: www.rand.org/t/RB10102

The HSOAC Disaster Management and Resilience Program 
The HSOAC Disaster Management and Resilience  Program con-
ducts research and analysis to address all phases of disaster pre-
paredness and emergency management—prevention, protection, 
mitigation, response, and recovery. The program’s research capa-
bilities include recovery strategy and planning, economic analysis 
and price forecasting, program and policy assessment, equity 
analysis, emergency preparedness planning, development of 
community resilience and recovery capacity, COVID-19 response 
and recovery, sector-based analysis of public infrastructure, risk 
analysis, and disaster insurance coverage and affordability.

www.rand.org/hsrd/hsoac/program-areas/disaster-research-analysis
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About RAND 
The RAND Corporation is a research organization that 
develops solutions to public policy challenges to help 
make communities throughout the world safer and more 
secure, healthier and more prosperous. RAND is non-
profit, nonpartisan, and committed to the public interest. 

RAND’s research and analysis address issues that 
impact people around the world, including disasters, 
security, health, education, sustainability, growth, and 
development. As a nonpartisan organization, RAND is 
widely respected for operating independently of political 
and commercial pressures. 

RAND researchers have advanced degrees in more than 
350 disciplines and apply state-of-the-art methods to 
address a variety of issues. Approximately 1,950 people 
from 50 countries work at RAND. The collective profes-
sional backgrounds, academic experience, and cultural 
diversity of RAND’s approximately 1,200 research pro-
fessionals uniquely position RAND to answer the toughest 
policy questions. This diversity reinforces RAND’s core 
values of quality and objectivity by promoting creativity, 
deepening understanding of the practical effects of policy, 
and ensuring multiple viewpoints and perspectives. 

For more information, visit www.rand.org.

For more information on this publication, visit 
www.rand.org/t/CPA1963-1.

About the Homeland Security 
Research Division 
HSRD operates the Homeland Security Operational 
Analysis Center (HSOAC), a federally funded research 
and development center (FFRDC) sponsored by the 
Department of Homeland Security (DHS).  HSRD also 
conducts research and analysis for DHS and other 
federal, state, local, tribal, and public- and private- 
sector organizations that make up the homeland security 
enterprise, within and outside the HSOAC contract. 
In addition, HSRD conducts research and analysis on 
homeland security matters for U.S. allies and private 
foundations. 

For more information, visit www.rand.org/hsoac. 
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