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Hurricane Harvey’s Category 4 landing and subsequent torrential rainfall 

brought global attention to Texas. The storm was one in a chain of major 

disasters that struck the nation last year. The storms, and the recovery efforts 

that followed, focused attention on the complexity and challenges in funding and 

managing disaster recovery and mitigation in the United States.

While disasters often highlight gaps in preparation and 
response at every level, recent disasters have amplified 
more systematic failures of the nation’s long-term resil-
ience planning efforts and the funding mechanisms that 
support them—especially those efforts intended to miti-
gate flooding impacts.

The current system cannot be sustained. The shortcom-
ings of the system are not just a burden to disaster prone 
states, which, for myriad reasons, end up rebuilding 
without adequately addressing their risks, but to the 
entire nation, which bears the financial burden of these 
disasters and our flawed recovery funding system.
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Background

This report builds from earlier work that provided in-
sight into the complexities of disaster recovery funding. 
While that work clarified much about how the current 
system functions, it also demonstrated a need to further 
investigate the negative incentives in existing funding 
approaches that undercut long-term mitigation efforts. 
This subsequent work, then, not only provides additional 
context about how the recovery process is unfolding in 
the Harvey-affected region, but also points to improve-
ments in how localities, states and the nation approach 
funding comprehensive disaster preparation, recovery 
and overall resilience. Throughout, a focus is placed on 
the Texas Gulf Coast’s position within this system, but the 
discussion laid out here is applicable to other localities 
and the nation as a whole.

This report addresses three major areas. First, it examines 
challenges in Texas in securing effective hazard mitigation 
planning and resilience building to flood events. Second, 
it highlights the issues caused by a focus on short-term re-
covery funding and the shortfalls of one of the major long-
term mitigation programs, the National Flood Insurance 
Program (NFIP). Third, it addresses the gaps and neg-
ative incentives created by the current funding system 

and offers steps to improve accountability and encourage 
more proactive mitigation efforts. Throughout this report, 
examples of states and municipalities that have already 
adjusted their approach to disaster recovery and mitiga-
tion funding to overcome the issues of the current system 
are highlighted.

The Harvey-affected region is in the midst of an ongoing 
national conversation about how to shape future efforts 
at resilience and disaster preparation. The recommenda-
tions of this report offer suggestions about how we might 
move the system forward.

Findings

 ! Texas’ long-term hazard mitigation planning efforts 
have not been effective in preparing the state to deal 
with either disaster mitigation or the recovery process. 
Cities, regions and the state must work together to 
create more effective mitigation and recovery plans 
rooted in shared principles.

 ! The State of Texas can support local hazard mitigation 
planning by better empowering local areas and by 
providing funding that fills gaps in the national system.
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 ! The use of collaborative entities that tie various levels 
of government and non-government organizations 
together can help structure a more comprehensive 
recovery framework.

 ! The creation of localized or regional disaster funding and 
recovery organizations would allow localities to take a 
larger role in managing regional recovery and mitigation.

 ! Explicitly delineating the responsibility of federal, 
state, and municipal actors in the disaster recovery 
funding system, rather than assuming federal 
responsibility, would encourage long-term local 
investments in mitigation.

 ! Introducing a sliding-scale cost-share between the 
federal government and states instead of guaranteeing 
a large amount of federal funding would encourage 
investment in planning and resilience efforts at the 
state and local levels.

 ! The national flood insurance program should be 
improved either through the usage of long-term insurance 
contracts with an obligation for homeowners to mitigate 
flood risks, or through enforcing hazard mitigation.

 ! The expansion and management of the catastrophe bond 
market could provide greater liquidity in disaster funds.
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The United States has a long history of providing federal disaster assistance 

to states and local areas to recovery from flood events, but the use of federal 

disaster funds is proving ineffective in lessening risk and building resilience to 

future events.1 The primary limitation is that the responsibility for resilience 

building rests largely with the federal government, with little incentive for change 

at the local level. Further, with the effects from climate and environmental change 

increasing, so too are natural disasters and disaster declarations, while the major 

flood insurance program in the U.S.—the National Flood Insurance Program 

(NFIP)—continues to collect insufficient premiums.2

There is a need to address these and other longstanding 
challenges in disaster relief funding and recovery, while 
ensuring close coordination of each level of government 
and the larger assistance network available to communi-
ties post-disaster, including nonprofit, philanthropic and 
private entities.3 As stated, there are numerous difficulties 
in gaining support to mitigate future disasters, but there 
are also time constraints in spending recovery dollars, 
challenges in understanding the multilayered regulation 
system, and a constant tension between balancing long-
term hazard mitigation investments with short-term eco-
nomic development. All these issues continue to weaken 
state and local disaster management efforts, yet the need 
to address them is greater than ever, especially in the 
aftermath of a tumultuous year for disasters. There also is 
a growing need to ensure competitive pre- and post-disas-
ter recovery and mitigation funds are allocated equitably, 
effectively and efficiently.

In a previous report, Funding Primer: Harvey Relief and 
Recovery, the authors describe the complicated process of 
financing disaster response and recovery, showing how 
federal, state and local funding sources have and will pro-
vide relief to the areas and people affected by Hurricane 

Harvey.4 This connected report describes some critical 
steps and principles communities should adopt to guide 
the rebuilding process and mitigate future risk, especially 
to flood events. It also discusses major challenges to effec-
tively using disaster recovery funding and implementing 
incentives to reduce risk at both the local and national 
level. Finally, it suggests ways to strengthen local respons-
es and capacity to build resilience by adjusting existing 
policies and programs.

A recent study of federal disaster mitigation grants found 
that $1 of mitigation spending represented about $6 of 
saved costs.5 However, the national spending on mitiga-
tion efforts is woefully inadequate. For example, accord-
ing to the May 2018 Disaster Relief Fund (DRF) monthly 
report released by the Federal Emergency Management 
Agency (FEMA), of the $20 billion in DRF obligations 
for Hurricane Sandy up to the end of FY2017, 78 percent 
was designated to Public Assistance programs (largely 
for public works repairs), and 8 percent for Individual 
Assistance programs (for homeowner repair and other 
measures), with only 5 percent designated for mitigation 
programs. Indeed, significant and enduring issues restrict 
mitigation efforts. Though the Disaster Mitigation Act of 

Introduction
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2000 (DMA) has led to the creation of an increasing num-
ber of disaster mitigation plans, there is much room for 
improvement. In one study of disaster mitigation plans in 
Texas, researchers highlighted that while the state offers 
a compelling vision for mitigation, it lacks an empirical 
foundation for identifying key problems and solutions, 
quality in mitigation policies to inform development de-
cisions, an organizational infrastructure for implementa-
tion and monitoring progress, and a recognition of formal 
and informal actors in the hazard mitigation plan, poten-
tially damaging achievement of broader mitigation goals.6

Meanwhile, the consequences of ineffective mitigation 
planning are increasing, as are the costs of recovery. 
Experts expect more frequent and especially more intense 
storms in the Gulf of Mexico. In Houston and along the 
Texas coast, this brings the risk of flooding, both from 
precipitation and storm surge.7 Though some have called 
Hurricane Harvey a “once in a lifetime event,” policymak-
ers must confront the potential for similarly devastating 
storms in the future.8 Recent climate analyses demon-
strate that the likelihood of a 20 inch rainfall coming to 
Texas in a given year will increase from what was a 1 
percent chance in 2000 to an 18-percent chance by 2100.9

Other areas of the country are facing similar patterns, 
with national disaster costs continuing to rise. This 
strains sources of federal funding, and each new recovery 
funding appropriations process will likely be increasingly 
controversial.10 In this somewhat bleak national picture, 
it is incumbent upon local jurisdictions in particular 

to secure their own fates by adopting a comprehensive 
approach to resilience planning that includes structural 
and non-structural mitigation strategies. It also is key that 
local efforts be supported by state programs and frame-
works. State hazard mitigation plans are a critical element 
of disaster resilience. In Texas, however, consistent eval-
uations have identified that work in this area as lacking 
when compared to the approaches of thirty other coastal 
states.11 A haphazard plan jeopardizes life, property and 
infrastructure; it is necessary to transition to long-term, 
comprehensive and equitable disaster resilience.

This report discusses many reforms that can serve Texas 
and the whole nation. It also provides context about how 
the recovery process is unfolding in the Harvey-affected 
region, and points to ways localities, states and the nation 
can improve approaches to funding comprehensive disas-
ter preparation, recovery and overall resilience.

This report addresses three major areas. First, it examines 
challenges in Texas in securing effective hazard mitigation 
planning and resilience building. Second, it highlights the 
issues caused by a focus on short-term recovery funding 
and the shortfalls of one of the major long-term mitigation 
programs and the biggest for flood events, NFIP. Third, 
it addresses the gaps and negative incentives created by 
the current funding system and offers steps to improve 
accountability and encourage more proactive mitigation 
efforts. Throughout this report, examples of states and 
municipalities that have already adjusted their approach to 
disaster recovery and mitigation funding are highlighted.

INTRODUCTION
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The increasing intensity and frequency of natural disasters (Figure 1), 

particularly flooding, has prompted federal agencies to update their policies 

and offer incentives to reduce risk, especially when providing federal financial 

disaster assistance.12 Yet many of these incentives are ill-understood or are applied 

toward short-term goals, rather than long-term mitigation.

Key Recommendations to 
Guide the Rebuilding Process

FIGURE 1 The U.S. has sustained 219 weather and climate disasters since 1980 where 
overall damages/costs reached or exceeded $1 billion (including CPI 
adjustment to 2017), with a total cost exceeding $1.5 trillion (NOAA 2017).

KEY RECOMMENDATIONS TO GUIDE THE REBUILDING PROCESS



7Rethinking Disaster Recovery and Mitigation Funding in the Wake of Hurricane Harvey

Community resilience, broadly 
defined as “the ability to prepare 
and plan for, absorb, recover from or 
more successfully adapt to actual or 
potential adverse events,” can inform 
disaster recovery.13 Building back 
“stronger” often requires commu-
nities to think about their risks in 
new ways, gathering and analyzing 
data and information to consider 
resilience more holistically, including 
how the complex interplay of society, 
human health and our natural and 
physical environments affect our 
resilience, now and into the future. 
Such an approach requires commu-
nities to reimagine disaster prepa-
ration priorities and how mitigation 
funding might best be used. A con-
ventional method to facilitate such community resilience 
planning is by building a hazard mitigation plan.

In order to receive mitigation funding, the Disaster 
Mitigation Act of 2000 (DMA) requires states pursue one 
of two types of hazard mitigation plans—an enhanced 
or standard plan. What a state chooses to do can lead to 
very different outcomes. Those that create an enhanced 
plan are eligible for additional federal funding for hazard 
mitigation and disaster relief. In order to receive “en-
hanced plan” status, states are required to demonstrate a 
comprehensive mitigation program as well as the capacity 
to manage additional mitigation funding. As of April 1, 
2018 there are 12 states that meet this criterion—Texas is 
not one of them. Texas adopts a regional approach in its 
hazard mitigation planning, requiring local communities 
to prioritize regional mitigation projects. The more rigid, 
project-oriented Texas approach contrasts to a more 
flexible comprehensive plan, such as those in place in 
Georgia and North Carolina. These states encourage local 
communities to use their own mitigation plans to impact 
comprehensive planning, including non-structural miti-
gation strategies, such as preventative land use, structural 
storm water control, natural mitigation features, build-
ing standards, development regulations and education-
al programs.14 The difference is significant. Top-down 
approaches, like in Texas, may restrict mitigation polices, 
increase dependence on federal grant projects, fail to 
support forward-thinking approaches, and fixate on past 
mistakes.15 Yet, though an improved state hazard miti-
gation plan would without a doubt strengthen resilience 
planning in Texas, it is not the single solution.

Following a disaster, there is an understandable and 
urgent desire for a return to normalcy. But there is also 
an opportunity for change: to build back stronger than 
before, particularly because there is generally an appetite 
for improvement. At the outset, communities should take 
time to carefully craft a broader recovery plan that incor-
porates actions to mitigate future risks. By using partners 
and resources at state, federal, private and philanthropic 
levels, local leaders can ensure stakeholder processes 
are driving mitigation planning that can be linked to 
meaningful policy and implementation actions, resulting 
in more resilient recovery. Academic institutions and 
non-governmental organizations are often able to assist in 
some capacity at no cost to recovering communities.

A critical initial step is to underpin the process with 
agreed upon principles, which guide and are reflected 
in every step of recovery. Though there are hundreds of 
analyses that offer which principles are best, one useful 
approach, especially in aligning local, state, and federal 
goals and capacities, was offered in response to Hurricane 
Sandy (Table 1). These principles and recommendations 
can be implemented to: align funding with local rebuild-
ing visions; cut red tape and get assistance to families, 
businesses and communities with maximum account-
ability; coordinate efforts across federal, state and local 
government officials, ensuring a region-wide approach 
to rebuilding; and ensure communities are better able to 
withstand future storm and disaster risks. The recom-
mendations, from the Hurricane Sandy Rebuilding Task 
Force (HSRTF), are modified to apply to Harvey.

KEY RECOMMENDATIONS TO GUIDE THE REBUILDING PROCESS
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In implementing principles and actions, early and fre-
quent communication with federal and state partners on 
needs, priorities and policy challenges can help commu-
nities address challenges related to intergovernmental 
support, regulations and funding streams. This can also 
help with another challenge: disaster relief packages tend 
to have a sunset date—the money must be spent, wheth-
er communities have a comprehensive plan in place or 
not. Again, though, early communication with state and 
federal partners can extend time between the appropria-
tion of funds to federal and state agencies, release of grant 
programs, proposals and the completion of projects.

Local jurisdictions in high-risk areas should envision a 
better way forward by reaching a more comprehensive 
understanding of the interdependencies across core 
support functions such as infrastructure (structural and 
non-structural), transportation and health. These func-
tions should also be tied to the ecological and socioeco-
nomic factors that make up our communities. By taking 
more time to pursue a community approach to recovery, 
impacted areas can enhance their resilience and better 
mitigate risks from future events.

TABLE 1 Rebuilding Principles and Recommendations (modified from: HSRTF, 2013)

Build Local Governments’ Capacity to Plan for Long-Term Rebuilding and Prepare for Future Disasters

 ! Support regional planning efforts underway to create and implement locally-created and outward  
funded strategies for rebuilding and strengthening communities against future extreme weather.

 ! Request local disaster recovery staff assistance in Harvey-impacted communities.

Provide Families Safe, Affordable Housing Options and Protect Homeowners

 ! Help disaster victims stay in their homes by allowing homeowners to make emergency repairs.

 ! Make housing units—both individual and multi-family—more sustainable and resilient through  
smart recovery steps including elevating above flood risk and fortified roofing.

 ! Communicate to state and local governments, residents and workers consistent guidance on  
how to remediate indoor environmental pollutants such as mold. 

Support Small Businesses and Revitalize Local Economies

 ! Make it easier for small businesses to access federal contracts for rebuilding.

 ! Create specialized skills training programs to support rebuilding including training opportunities  
for low income individuals and other vulnerable populations.

 ! Develop a one-stop shop online for everything related to small businesses and recovery.

 ! Improve the process for accessing critical disaster recovery loans and other resources.

Promote Resilient Rebuilding, Based on Current and Future Risk, Through Innovative Ideas

 ! Give governments and residents the best available data and information on current and  
future risks to facilitate good decision making for recovery and planning.

 ! Leverage design competitions to deliver innovative, resilient rebuilding ideas.

 ! Prioritize the engagement of vulnerable populations on issues of risk and resilience.

Ensure a Regionally Coordinated, Resilient Approach to Infrastructure Investment

 ! Help communities work together to be better prepared at a lower cost for disaster risks.

 ! Make the electrical grid smarter and more flexible, and protect the liquid fuel supply chain  
to better prepare for future storms and other threats.

 ! Develop a resilient power strategy for telephone and internet communication systems and equipment,  
so that our ability to communicate when it’s most necessary is less vulnerable.

 ! Provide a forum to discuss larger-scale, regional infrastructure projects and map interdependencies,  
saving money and getting better results for all levels of government. 

KEY RECOMMENDATIONS TO GUIDE THE REBUILDING PROCESS
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As is described in the earlier Funding Primer, financing disaster recovery is 

largely dependent on the federal government, with substantial support from 

the private, philanthropic and non-governmental sectors.16 The Stafford Act—which 

governs federal actions to this day—created a system for requesting financial and 

physical assistance through FEMA, which was granted authority to coordinate 

relief efforts across 28 federal agencies and non-governmental organizations.17 The 

act also supported development of the National Disaster Recovery Framework 

(NDRF), which specifically guides federal actions and “establishes a common 

platform and forum for how the whole community builds, sustains, and coordinates 

delivery of recovery capabilities.”18 Although the framework calls for local responses 

to disasters, the incentives from narrowly defined federal programs perpetuate 

reliance on federal support. Indeed, since the 1980s, FEMA’s role in natural disaster 

recovery has escalated significantly, which, in some ways, has incentivized high-risk 

behavior (e.g., building with sub-standard methods in vulnerable areas or relying on 

outdated, unreliable flood maps), decreased the accountability and capacity of local 

areas in responding to events, and created an unsustainable system that is escalating 

in cost in terms of dollars, property damaged and lives lost.19

Why has such a problematic system been maintained? 
There is an assumption that public policy is generally 
rooted in economic principles and that failing systems 
will be abandoned. However, this discounts the idea that 
human behavioral traits can and do influence policy. In 
the case of disaster funding, accepting an increasingly in-
solvent financing system could be interpreted as national 
and local leaders acting out what is called “hyperbolic 
discounting,” i.e., putting off the long-term risks of disas-
ters to save often scarce funds in the near-term. Further, 
the acceptance of growing risks could be influenced by 

whether or not voters and policy makers have vivid mem-
ories of a past event. If they do not, they are more likely to 
push for cost savings over effective long-term resilience 
strategies. A behavioral perspective shows the difficulty 
policy makers encounter when trying to change policy 
approaches. Indeed, the insights from behavioral sciences 
have been integrated into the work of federal agencies, 
and academic researchers are calling for their greater 
inclusion in policy in the future.20

It is important to recognize that though high-risk behav-
ior is incentivized by the current system, it is not ubiqui-

Disaster Recovery Funding to 
Reduce Risk—Major Programs 
and Gaps

DISASTER RECOVERY FUNDING TO REDUCE RISK—MAJOR PROGRAMS AND GAPS
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tous. Some municipalities without major flood disaster 
declarations have learned to mitigate and build resilient 
communities. The City of Charlotte and Mecklenburg 
County in North Carolina have emerged as a model 
emergency management system, gaining recognition from 
FEMA for individual and community preparedness.21 
Notably, this example stands out because the community 
chooses to devote resources for capacity and a dedicated 
staff to adopt this approach. However, many communities 
lack such capacity and have high rates of socially vulnera-
ble populations, and thus face an uphill battle to be able to 
replicate a similar emergency management system.

Current Policies and Programs

There are two types of disaster declarations under the 
Stafford Act: an emergency declaration for any instance 
where the president determines federal assistance is 
needed to save lives and protect property, public health 
and safety; and a major disaster declaration when the 
President determines a natural event, fire, flood, or explo-
sion causes damage beyond the capacity of state, tribal, or 
local governments to recover from. In either case, a decla-
ration authorizes emergency financial assistance through 
the Disaster Relief Fund (DRF) as well as through other 
federal programs.

Some states also adopt a tiered disaster response system, 
with specific events triggering dedicated state recovery 
programs. For example, in North Carolina, after rec-
ognizing significant unmet need in the wake of 1996’s 
Hurricane Fran, the State Acquisition and Relocation 
Fund (SARF) was developed. The program allows for 
replacement housing assistance, addresses gaps in the 
FEMA-led Hazard Mitigation Grant Program (HMGP) 
and covers some administrative costs. Significantly, North 
Carolina’s approach allows for several state programs to 
fill in federal gaps as a disaster escalates.22

At the federal level, there are several programs that assist 
in disaster relief, recovery and mitigation. The Funding 
Primer explains some of the larger programs in the imme-
diate relief and recovery process.23 Unfortunately, many 
of these programs disincentivize or discourage long-term 
disaster risk reduction. Though short-term response and 
recovery needs should be addressed, short-term respons-
es should not be done in lieu of a long-term strategy.

Short-Term Relief and Recovery Funding

Initial DRF funding tends to support the most critical and 
immediate relief and recovery needs, such as individual 

assistance for temporary housing, crisis counseling and 
disaster unemployment assistance, as well as public assis-
tance for debris removal, emergency protective measures 
and the repair or replacement of publicly owned facilities. 
A major component of this includes individual grants for 
home repair, rental assistance and replacement of es-
sential personal property. Outside of the DRF, the Small 
Business Administration (SBA) Disaster Loan Program is 
another important source of immediate relief funding, of-
fering low interest loans (up to $200,000 at 1.6 percent for 
30 years) to homeowners and renters to restore or replace 
damaged, uninsured real and personal property at homes 
and businesses, including cars, furniture, etc.

With major disasters like hurricanes, there also is of-
ten a short-term, immediate relief package approved by 
Congress to fund emergency response and to begin the re-
covery process through programs like the DRF and SBA. 
These funds are typically targeted toward individuals and 
essential needs. Of course, disaster costs largely exceed 
such near-term measures. Longer-term challenges in se-
curing the resources needed to build community resilience 
and strengthen hazard mitigation remain, as do some per-
sistent individual needs, particularly among low-income 
communities and other vulnerable populations.

Unfortunately, even in addressing more immediate, short-
term needs, the recovery funding system is not set up to 
incentivize resilient behavior. Rather, the system contin-
ues to support “business as usual” practices, building to 
the same standards in high-risk areas, while neglecting 
non-structural mitigation policies and organizational 
capacity, both of which focus more on long-term changes 
to behavior rather than reactionary projects to recent 
events.24 Nowhere is this gap clearer than in the FEMA 
administered NFIP.

National Flood Insurance Program, Private 
Entities and Incentives

NFIP was created in 1968 precisely because private flood 
insurers stopped writing flood coverage in many areas 
as a result of the increasing catastrophic losses they 
incurred.25 This created an immediate impact to property 
owners because they could not obtain or maintain a mort-
gage without flood insurance in flood-prone areas. Thus, 
the federal government was forced to offer a solution.

The program was never intended to subsidize risk borne 
from vacating private insurers. Rather, in establishing 
The National Flood Insurance Act of 1968, Congress 
established two main objectives: to encourage state and 

DISASTER RECOVERY FUNDING TO REDUCE RISK—MAJOR PROGRAMS AND GAPS
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local governments to implement land use adjustments 
to constrict development of land exposed to flood haz-
ards and provide flood insurance through a cooperative 
public–private program, with equitable sharing of costs 
between the public and private sectors.26 Regarding the 
latter, the law provided that local communities limit new 
development in some areas of the floodplain, which are 
known as Special Flood Hazard Areas (SFHA), or, the 
area subject to flooding by the 1-percent annual chance 
flood.27 All buildings acquired or constructed in the SFHA 
with federal financial assistance (e.g., FHA loans), or that 
carry a federally-backed mortgage, are required to pur-
chase flood insurance, while properties outside the zone 
also are encouraged to buy insurance.

In theory, NFIP would collect enough funds to cover 
expected damages (i.e., spread the risk), with an expecta-
tion the federal government would reimburse losses from 
a catastrophic disaster. Today, however, the program is 
insolvent, partly because FEMA lacks control over mitiga-
tion practices at state and local levels. Traditionally, an 
insurer mandates stress and wellness tests, whether it is 
for life, health or even automobile insurance. In the case of 
flood insurance, there is no such assessment of flood mit-
igation standards or infrastructure risk. Further, NFIP 
offers subsidized rates to construction in floodplains, 
which was scheduled to be phased out over time, but that 
process has been sluggish at best.28

In an average historical year, NFIP is self-supporting 
with claims being financed through collected premiums. 
However, with catastrophic losses, like those that oc-
curred with Hurricanes Katrina, Ike, Sandy, and Harvey, 
NFIP must rely on its borrowing authority from the U.S. 
Department of the Treasury to pay claims (Figure 2). As 
a result, with escalating extreme precipitation and storm 
surge events, the program is increasingly in debt.

A number of challenges continue to plague the solvency of 
this program. Three challenges, in particular, include:

i. The pricing of policies in high-risk areas does not 
appropriately cover losses from major catastrophes 
(it is estimated that one out of five properties pay 
premiums too low for the risks involved);

ii. Outside of SFHAs, the participation percentage of 
eligible participants remains below 50 percent, leading 
to a lower overall pool; and

iii. FEMA maps become outdated over time. Though 
FEMA continues to release new “100-year flood zone” 
maps around the country, the agency does not have 
the resources it needs to consistently reassess and 
redraw flood plain maps that take into account the 
best and current science from shifting environmental 
parameters due to climate change and development 
adjacent to and in the floodplain.

FIGURE 2 Figure 2: Difference Between Earned Premium and Claims Paid by NFIP
(1978–2015 in millions)29

19
78

19
79

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

$4,000

$0

($4,000)

($8,000)

($12,000)

($16,000)

DISASTER RECOVERY FUNDING TO REDUCE RISK—MAJOR PROGRAMS AND GAPS



12 Rice University Kinder Institute for Urban Research

In early 2012, the Biggert-Waters Flood Insurance Reform 
Act was signed into law to reauthorize NFIP through 
the end of 2017 and introduce reforms to lower risks, 
strengthen financial solvency and enhance administrative 
efficiency.30 The act stipulated that properties built before 
NFIP could not be grandfathered into the program, 
repetitive loss properties (homes that flood repeatedly) 
could no longer be covered and insurance premiums 
would be recalculated to better reflect real actuarial risk. 
Shortly after passage, Hurricane Sandy hit. A number of 
factors, including significant lag times in settling flood 
claims from the storm, led to the law’s reform, with a new 
cap on all insurance premiums to avoid dramatic increas-
es. Today the toughest components of the act have been 
stripped through the Consolidated Appropriations Act of 
2014 and the Homeowner Flood Insurance Affordability 
Act of 2014. Since that time, risk reduction solutions have 
remained evasive, which has expanded disaster vulnera-
bility to increasing weather and climate events. Further, 
the nation still is not able to provide actuarially fair pre-
miums, factual hazard maps and risk assessments, com-
prehensive watershed management framework response 
and debt forgiveness for NFIP, which, prior to Harvey, 
had reached its $30.4 billion borrowing limit.

Policy Considerations

Holistically, the current system fixates on immediate 
short-term relief and maintains programs with gaps and 
negative incentives. While this leaves significant power to 
states and municipalities to fill the gaps with comprehen-

sive programs, such as has been done in North Carolina, 
Texas has failed to keep up with practical standards. 
There are many options that can be pursued to address a 
lack of strong mitigation programs and measures.

National Policy Considerations

Despite the financial insolvency of NFIP and the un-
certainty of the political atmosphere for deeper change, 
there are several considerations on the table to develop 
improved disaster recovery and mitigation policy. For 
example, FEMA could require private insurers to provide 
actuarially fair insurance policies in flood-prone areas. 
Insurance providers currently do not provide these poli-
cies because the premiums would be too high. However, 
these policies could be implemented as long-term insur-
ance contracts with an obligation to mitigate risk in a 5-, 
10-, 15- or 20-year window. In this scenario, the high-risk 
premium would be smoothed out across several years, 
while also integrating risk mitigation measures for the 
property. Clearly, this approach would only work for the 
portion of consumers willing and able to accept a higher 
risk portfolio, but for those properties, FEMA would not 
have to continue subsidizing the risk of living in a disas-
ter-prone area. In another scenario, the introduction of 
private insurers competing alongside NFIP may produce 
a better system, as it has been found that some policy 
holders under NFIP are being charged more than an actu-
arially fair premium.31

Another opportunity could be to expand and refine the ca-
tastrophe bond market. Currently, catastrophe bonds, or 

disaster bonds, are issued by insurers 
as an investment tool that pays high 
premiums. In lay terms, insurers 
collect tentative disaster funds from 
investors, who are betting a disaster 
will not happen. If a disaster does not 
occur, investors are paid high returns 
for investing their money with insur-
ers. If a disaster does occur, the insur-
er “defaults” on the bond from inves-
tors—the investor loses the bet and 
the money is used to pay for damages 
from a disaster. This policy tool is 
pragmatic and offers a high appeal 
to investors and insurers. Investors 
like catastrophe bonds because they 
are not procyclical, i.e., they do not 
follow economic fluctuations. If the 
economy is in a slump, disaster bonds 

DISASTER RECOVERY FUNDING TO REDUCE RISK—MAJOR PROGRAMS AND GAPS
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continue to pay returns because they are not affected by 
market influences. Insurers like disaster bonds because 
they are an added revenue source, with a guaranteed lump 
sum of funds when a disaster hits. Feasibly, an expanded 
catastrophe bond market could provide essential liquid-
ity in addition to or in place of NFIP. However, this tool 
would have to be further developed with a guarantee the 
funds will be used in the event of a disaster, including by 
formulating an explicit guarantee or a threshold of dam-
age for these funds to be used (i.e., some agreed upon level 
to indicate when the bond would pay).

State and Local Policy Considerations

At the local level it is often difficult to adopt comprehen-
sive flood mitigation strategies because homeowners are, 
understandably, concerned about their livelihood and 
oftentimes largest asset. In an evaluation of local hazard 
mitigation plan quality across six costal states, a study 
found scores below average on five of seven quality indica-
tors in Texas.32 According to the study, Texas emphasizes 
federal grant-fundable projects, which are not designed to 
be forward-thinking or build resilience.33 Municipalities 
should break from the direction of the state if it refuses 
to build a capable hazard mitigation and resilience plan. 
Significantly, this is not to say local governments should 
ignore or completely break away from the state’s disas-
ter infrastructure, but rather, local governments should 
recognize shortfalls in the state system and build up their 
own resilience plans and advocate for improvements to 
the state system where they can.

Local governments should take the example of the City 
of Charlotte and Mecklenburg County in North Carolina 
as a model for emergency management. For the state, 
it is important to consider the example of the tiered re-
sponse system in North Carolina to fill in the gaps of the 
federal response.

As an example, the state could help with the temporal 
release of recovery funds by allocating contingency funds 
to offer more efficient gains. It is especially important to 
consider the timing and order in which recovery funds 
become available to individuals, families and small busi-
nesses. After a disaster strikes, homeowners and their 
families are presented with select few options: they can 
rebuild and repair the damaged home or business using 
their own funds, payment from NFIP or another insurer, 
DRF grant money, philanthropic grants or an SBA loan. 
They can also sell their home at a post-disaster market 
price or wait for a buyout program to sell their home to a 
public entity at the appraised pre-storm value.

At this level, there is little incentive to enhance resilience 
or to mitigate risks to property. The immediate and easiest 
option for homeowners is to rebuild their home through 
an insurer payment, the DRF or an SBA loan. While this 
satisfies the immediate need to have a place to live, it does 
not reflect a long-term evaluation of the flood risk of a 
home. Ideally, a homeowner would consider long-term and 
short-term implications of their decision and gain assis-
tance in acting to reduce risk. Unfortunately, the long-term 
option—the buyout program—currently operates in a 12- to 
36-month window after a funding allocation from FEMA is 
approved.34 Meanwhile, homeowners and their families—if 
they wait for a buyout—have to continue to pay their mort-
gage on, and live in, a deteriorating, risk-prone property. 
This has large implications for recently impacted areas. 
Can we expect communities to wait that long for a solution?

While homeowners could rebuild their home and take a 
buyout after the program is introduced, this is unlikely for 
two principle reasons. First, homeowners having satisfied 
their immediate problem have less incentive to consider 
an exit option for a damaged home. Second, attempting 
to make the optimal use of their funds, the flood control 
district could be expected to consider homes that have not 
been repaired rather than approaching rebuilt homes.

Although these incentives are not entirely negative, they 
create an inefficient system. A practical policy solution 
is needed to address these incentives directly, at the 
local and state level, insofar as possible. For example, to 
provide homeowners a fair and optimal decision, state 
and local authorities should direct federal funds, inter-
nal recovery funds, and/or reserves toward offering all 
options at the same time: a rebuild, a sell and a buyout 
option. Budgets, accounts, and revenue streams are both 
topically and temporally specific for individuals and orga-
nizations.35 Introducing all options at the same time is not 
only the efficient solution, but it will further increase the 
number of families and businesses who choose to move or 
improve flood mitigation after an event.

Meanwhile, beyond individuals and families, in a com-
prehensive buyout program there is a need to begin 
addressing broader community challenges related to risk 
and resilience. This includes actions to mitigate damages 
to public infrastructure and to protect critical facilities, 
especially by increasing green space or other absorptive 
designs, improving storm drainage, and conducting 
outreach programs that increase risk awareness. Just 
as importantly, there is an iterative need to adopt and 
implement a community-wide planning process to avoid 
“checker-board” recovery of homes and residents.

DISASTER RECOVERY FUNDING TO REDUCE RISK—MAJOR PROGRAMS AND GAPS
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Not every disaster warrants a federal response. To reduce future disaster risk 

during rebuilding, negative incentives need to be corrected, principally by 

instituting accountability. Doing so would address the “moral hazard” created by the 

funding system. This idea is best understood as people making risky choices because 

they know safeguards are in place that prevent complete catastrophe. A classic 

hypothetical example of moral hazard is a person who purchases health insurance 

and then engages in risky behaviors because they know they are covered by the 

insurance. If the same person did not have medical coverage, they would likely act 

more conservatively. Similarly, communities may neglect mitigation and resilience 

policies because they can count on the federal government to pay for disasters.

General Policy Considerations

State and local governments should be held accountable 
for their land use choices. Presently, land use policies are 
low priority for some states as a hazard mitigation tool, 
despite ample evidence suggesting these policies are the 
best long-term risk reduction tool.36 Land use policy, such 
as building design standards, flood retrofitting, develop-
ment regulations for location, type of infrastructure, and 
permeability, or even impact taxes to incentivize resilient 
building, are local actions that can address at-risk in-
frastructure while limiting future development in flood 
prone areas, and should be the utmost priority.

An additional way to add accountability is to strengthen 
social processes and organizational linkages by convening 
local decision-makers and community stakeholders to dis-
cuss risks and the qualities of the future community they 
envision. Community engagement efforts around disas-
ter preparation, mitigation, and recovery that take place 
within communities are a key way to accomplish this. 
Such processes should be supported by appropriate and 

easily understandable information about the probability 
of natural hazards and education efforts with the public 
about the range of approaches that can be used to reduce 
risk and build resilience. Community-based disaster 
recovery hubs, for example, could be set up to both help 
communities recover from initial shocks and then transi-
tion into longer term education and engagement sites.

Additional collaboration could take the form of a nonprof-
it entity governed by a board of public and private sector 
decision makers and community stakeholders. The collab-
orative could be built around the strengths of local non-
profit, academic and public sector talent. This group could 
act as a clearinghouse of information for decision makers 
and residents about risk and mitigation. Several such 
entities were formed in the wake of Hurricane Harvey. 
Houston organizations Children at Risk and the Houston 
Food Bank convened the Hurricane Harvey Children’s 
Recovery Collaborative to address the needs of impacted 
children. Similarly, several local philanthropies convened 
a large group of researchers and community organizations 

LOCALIZED ACCOUNTABILITY FOR A LOCALIZED RESPONSE
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into the Greater Houston Flood Mitigation Consortium 
to consider choices around flood control and the built 
environment.37 Both initiatives highlight the significance 
of information sharing and locally-focused solutions.

It could be useful to structure such a collaboration explic-
itly around the drafting or revision of a hazard mitigation 
plan. Building or updating plans also would strengthen a 
local area’s ability to obtain other federal funding related 
to hazard mitigation and resilience (Table 2). The collabo-
rative entity would undoubtedly indicate a dedication to a 
greater level of resilience in local communities.

TABLE 2

Agency Program Eligible Grantees Methods

FEMA Hazard Mitigation 
Grant Program 

State, tribal, and 
local governments 

The only federal program explicitly designed to 
improve resilience to future disasters during recovery—
funds a wide range of projects, including purchasing 
properties in flood-prone areas, adding shutters to 
windows to prevent future damage from hurricane 
winds and rains, or rebuilding culverts in drainage 
ditches to prevent future flooding damage

FEMA Public Assistance 

State, tribal, and 
local gov’t, and 
some nonprofit 
organizations

May fund measures to reduce future risks in 
conjunction with repair of disaster damaged facilities if 
cost-effectiveness can be demonstrated 

HUD

Community 
Development 
Block Grant—
Disaster Recovery 

Eligible grantees, 
such as states 
and local 
governments

Designed to address needs not met by other disaster 
recovery programs, which can include disaster 
resilience-building projects 

Federal Transit 
Administration 

Public 
Transportation 
Emergency Relief 
Program 

Transit authorities Can fund transit resilience projects

U.S. Army Corps 
of Engineers 

Flood Risk 
Management 
Program 

Not a grant 
program

Coastal and tidal riverine flood risk management 
projects and investigations

LOCALIZED ACCOUNTABILITY FOR A LOCALIZED RESPONSE

Major federal funding programs related to hazard mitigation38

Whether in a recovery process or not, impacted commu-
nities that are able should not wait to engage in mitigation 
planning, including by partnering with federal agencies 
or local institutions (NGOs or academia) to expand their 
capacity to do so. A number of guides exist to enhance 
the mitigation planning process, including FEMA’s 
Local Mitigation Planning Handbook, or the Community 
Resilience Planning Guide offered by the National 
Institute of Standards and Technology.39  Following a sim-
plified but methodological process (Figure 3) can ensure 
local areas are thoughtfully planning for the futures they 

want throughout the recovery process or in preparation 
for a disaster event.

Considerations for Moral Hazard

Addressing individual risk prone behavior is just as 
important. Accountability measures policymakers could 
consider to reduce a moral hazard include: explicitly 
designating responsibilities and jurisdictions, abrogating 
implied federal responsibility or introducing a regional or 
local hazard mitigation program.

Federal Mitigation, Local Action

A key consideration to foster local action is the need to 
explicitly delimit the role of disaster recovery and hazard 
mitigation between federal, state and local responsibili-
ties. The DMA framework calls for a bottom-up approach, 
that is, action handled at the lowest level of government. 
This framework is largely ignored and should be revis-
ited with the goal of clearly delineating responsibilities 
between levels of government during response, recovery 
and mitigation efforts.
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Delineating responsibility should ensure local govern-
ments have “skin-in-the-game” in terms of budgeting for 
disaster response and recovery, and would remove federal 
authorities from having sole responsibility for response 
and recovery. This would require local governments to act 
in a more efficient manner, including by introducing and 
budgeting for disaster mitigation to reduce longer-term 
costs that the federal government would not cover.

Sliding-Scale Cost-Share

Another approach would be to adjust the federal cost-
share for disaster appropriations. Currently there is a 
guaranteed cost-share for federal disasters, which inad-
vertently incentivizes local governments to prepare less 
for natural disasters. In an efficient system, disaster prone 
areas would budget for disaster mitigation infrastruc-
ture and put in place policies that mitigate economic and 
human loss. The market price for homes, running busi-
nesses, and services would reflect the true risk of disaster, 
to the point that only those willing and able to handle a 
“disaster premium” would reside, run businesses and 
provide services in disaster prone areas.

Currently, federalized disasters are eligible for at least a 
75 percent federal and 25 percent non-federal cost-share, 
although states with enhanced hazard mitigation plans 
receive an additional five percent in HMGP. Notably, most 
major disasters are financed at a higher federal share. A 
sliding-scale cost share would address the adverse incen-
tive to underprepare for natural disaster. There is often 
hesitance on the part of local governments to pay for long-
term projects, such as hazard mitigation infrastructure. 
For example, pre-disaster there is often little momentum 
for large-scale projects such as raising roads, requiring 
stricter building codes, constructing reservoirs where 
needed for flood control, or otherwise upgrading drainage 
and storm water control systems at city and town scales.

Removing a guaranteed cost-share creates uncertainty 
in federal aid for disaster recovery and hazard mitigation 
projects, which would compel local communities to adopt 
a more comprehensive hazard mitigation strategy. A slid-
ing-scale cost share would start at a minimal level of fed-
eral aid and increase in intervals after a quantitative dam-
age and economic impact assessment has been completed. 
An incremental federal response system could be variable 
depending upon the magnitude of disaster or be based on 
the previous mitigation actions or other preparatory ac-
tion taken by a locality. Further, this removes reliance on 
anecdotal and preliminary damage and economic impact 
assessments that may skew analyses.

FIGURE 3 NIST Steps to Build 
Community Resilience 
(NIST, 2016)

LOCALIZED ACCOUNTABILITY FOR A LOCALIZED RESPONSE
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Localized/Regional Disaster Recovery

A more drastic consideration would be to significant-
ly reduce federal support of the disaster management 
system, relying instead on a regional disaster response 
and recovery program. One example of this approach 
could be the Gulf Coast states coming together to create 
a disaster response network that would be responsible 
for hurricane and flooding response and recovery within 
the region. Similar disaster networks could be envisioned 
for several regions prone to similar disasters, such as 
wildfires and earthquakes on the West Coast. The entities 
would be created by the states in the region and funded 
by state legislatures. The degree of responsibility and 
contribution of partner states could be decided by individ-
ual state legislatures—funds for the networks could come 
from general revenue, localized tax bases, state income 
tax or other funding mechanisms. This could enhance 
response, preparedness, recovery and mitigation efforts 
because of increased accountability and the nature of loss 
aversion. Local governments would not want to perpet-
ually divert funds into a regional contingency fund and 
would be pressured to make a series of investments in 
hazard mitigation efforts. Significantly, participation in a 
program like this would be difficult to advance without 
incentives for states and local governments. The federal 
government could provide financial incentives to pro-
mote this program instead of providing funding through 
the current system. This redirection of responsibility 
would grant greater autonomy and responsibility to the 
states and municipalities that choose to adopt a similar 

program. Additionally, incentives, similar to the FEMA 
Community Rating System (CRS), which grants premium 
credits to promote hazard mitigation, could be introduced 
to promote both structural and non-structural mitigation 
practices as well as shared expertise and resources to 
spread the cost across member states and communities. 
Operating this system would reduce the budget and role 
of the federal government to respond in the most extreme 
scenarios or repurpose its role to cover the areas not cov-
ered by a regional group. This alternative would be most 
successful with steadfast dedication from all participating 
municipal and state governments, as well as the support 
of the federal government.

An international example of a similar entity is the 
Caribbean Disaster Emergency Management Agency 
(CDEMA), a regional intergovernmental recovery, re-
sponse,and disaster management network, which part-
ners with local and international organizations to work 
towards comprehensive resilience in the Caribbean. 
CDEMA operates with a council made up of the heads of 
state; a board of directors made up of the heads of na-
tional disaster relief organizations; and a coordinating 
unit which acts as an administrative body with no direct 
guidance by any single member state. Under CDEMA, all 
member states contribute to the administrative budget 
through a scale assessment determined by the Board of 
Directors and approved by the council.40 The CDEMA 
is documented to have improved regional disaster man-
agement by encouraging the adoption of more effective 
disaster management protocols41  at local levels.

Local accountability could be im-
proved by introducing post-disaster, 
regionally focused entities to act 
as clearinghouses of information, 
funding and regional policy evalu-
ation. This approach could address 
the limits of the federal financing 
system but would require significant 
incentives to promote action. This is 
not to say federal disaster aid is over-
ly generous, should be eliminated 
or is even easily accessible. Rather, 
the point is to respond to and reject 
the short-term vision of the current 
financing system for one with the 
potential to end the perpetual cycle 
of rebuilding without mitigating 
current and future risk.

LOCALIZED ACCOUNTABILITY FOR A LOCALIZED RESPONSE
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Current policy for disaster management largely ignores the negative incentives it 

creates. Improving the system requires consideration of long-term implications, 

including that there are several gaps in the current financing system, insolvency 

issues with NFIP, a lack of incentives to protect against risk, and accountability 

issues at state and local levels. All of these flaws have worked together to create 

a system of insufficient, inefficient, and unsustainable short-term fixes that 

increasingly put our communities at risk.

The current system will be difficult to change because we 
have become comfortable with the status quo. Additionally, 
the urgency of securing broader changes fades as the 
trauma of disasters recede further into the past, making 
the task increasingly arduous as time goes by. We must 
persist in introducing incentives for local residents to em-
brace long-term flood mitigation practices, while keeping 
the policy debate alive nationally to fix the broken system.

Finally, it must be noted that it is easy to present policy 
recommendations from an outside perspective. These 

insights are simply that. To truly consider any of these 
proposals a quantitative evaluation of cost-benefit ratio 
and efficiency should be undertaken. However, it is suffi-
cient enough to say that perpetually passing disaster ap-
propriations is, at the very least, irresponsible. Inefficient 
and unnecessary spending crowds out funds that could 
be better spent on early flood mitigation infrastructure, 
particularly in the face of increasingly volatile climatic 
irregularities. This is critical not only to ensure wise 
spending, but to protect property and lives.

Conclusion: A Vision for  
Long-term Goals and Policies
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