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This document provides a summary of the workshop “Rebuilding North Carolina for
Resilience” hosted in Raleigh, NC, on June 6, 2025, by the Nicholas Institute for Energy,
Environment & Sustainability at Duke University; the NC Office of Recovery and
Resiliency; and the NC Department of Environmental Quality.

THE OPPORTUNITY

Rebuilding homes and businesses after natural disasters provides an opportunity to build
back stronger, safer, and more energy efficient. But this opportunity is not only for areas hit
by disaster—it should be considered anywhere new development and construction are
planned.

Proactively strengthening infrastructure by building to resilient standards is far more cost-
effective than paying for disaster recovery later.! These include building standards, like the
Institute for Business & Home Safety's (IBHS's) FORTIFIED Roof method and Wildfire
Prepared Home designation. Each dollar invested in strengthening buildings saves an
estimated $4 to $17in avoided damages (Appendix A).

Home weatherization can result in 10%—20% lower energy costs, and can be coupled with
more efficient heating and cooling options like heat pumps to further lower energy needs
and costs. In addition, solar energy with battery storage can help to maintain power during
disruptions. Homes built to Energy Star standards are at minimum 10% more energy
efficient and tend to have a higher resale value.

While these improvements can be added to existing structures, incorporating them into
homes at the outset (when building or rebuilding), particularly when combined with
building innovations like prefabrication and modular building, is significantly more cost-
effective than adding them on to existing structures. Though some of these improvements
can be costly, innovations in financing could greatly accelerate adoption.

The goal of this workshop was to surface ideas for how the public and private
sectors in North Carolina can work together to enable all home and business
owners to build (and rebuild) stronger, safer, and more energy-smart.

"There is no comparable standard for building homes to withstand flooding. There are methods and
engineering standards as well as materials that could be incorporated into a standard.
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WHERE THINGS STAND IN NORTH CAROLINA

North Carolina, like much of the United States, is experiencing more frequent natural
disasters. In 2024, Hurricane Helene skipped coastal North Carolina entirely and instead
devastated the mountainous, western part of the state. Wildfires are also becoming
increasingly common in the eastern United States, and hailstorm damage is increasing.
Between 2011 and 2021, North Carolina had 15 disaster declarations and 21 counties were
designated as having low energy reliability. To be safer and stronger, buildings need to
address multiple potential hazards.

Required building standards in North Carolina are minimal. While this provides desired
flexibility to builders, it also means that there is little incentive to build stronger, safer, and
more energy-efficient homes, particularly if homeowners and businesses do not fully
understand the benefits and consequently do not ask for them. In addition, it means that
private insurance is not required to cover expenses to rebuild to higher standards, such as
IBHS and Energy Star.

Insurance can be an important source of funding when rebuilding after a disaster. However,
many homes and businesses are underinsured. For example, after Hurricane Florence in
2018, half of the homes that flooded were not in a designated floodplain and thus many did
not have federal flood insurance. Similarly, homes in only 2% of the area impacted by
Hurricane Helene had federal flood insurance. Even for those that did have coverage,
federal flood insurance may not cover the full costs for impacted households. And no
insurance is available to cover landslides over 2,000 of which were triggered by Helene.
Wind damage can also be underinsured. Private insurance does not usually cover
windstorms; thus, North Carolina has created the Coastal Property Insurance Pool (CPIP) to
provide insurance against wind and hail for commercial and residential properties in 18
coastal counties with the highest risk. About 70% of homeowner policies in coastal NC
counties are insured for wind and other hazards under CPIP, but there is no similar
program for other parts of the state. At this time, in most cases, private insurance will cover
wildfire damage in North Carolina.

While there are a number of federal and state programs supporting rebuilding in North
Carolina (Table 1), only one helps homeowners or businesses rebuild to a higher standard—
the NC Insurance Underwriting Association’s (NCIUA’s) CPIP. As stated, CPIP covers wind
and hail damage for coastal properties that are otherwise not covered by federal or private
insurance. After 2018’s Hurricane Florence, NCIUA began a program to encourage use of
FORTIFIED Roofs during rebuilding. A study by NC State University found that homes with
FORTIFIED Roofs were 34% less likely to file an insurance claim after a named storm.
While uptake of the program was initially slow—at first, there were no trained FORTIFIED
Roof evaluators and contractors in the state—the program has focused on building capacity
and uptake is accelerating. As of mid-2025 NCIUA have supported almost 18,000
FORTIFIED Roofs in coastal NC homes.
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Table 1. Federal and state programs that support rebuilding after disaster

Disaster Resilience

Program

Administrator

Description

Award Amount

Community

Development Block

Grant—Disaster
Recovery

NCIUA Stronger
Roof Program

SBA Disaster
Assistance

Small Business
Infrastructure
Grant Program

NC Department of
Commerce,

Division of Community

Revitalization

NCIUA and IBHS

US Small Business
Association

NC Department. of
Commerce,
Rural Economic

Development Division

Assistance to repair, rebuild,
replace, or elevate homes
damaged by Hurricane Helene.
Assistance for infrastructure
repair and business recovery.

Construction and reroofing to
the IBHS FORTIFIED Roof
standard.

Loans for businesses,
homeowners, and renters
impacted by disasters. Loans

regarding mitigation assistance.

Grants to local governments for
community recovery, resilience,
and critical infrastructure
projects for businesses with 150
employees or less.

Varies; $1.65B to
western North
Carolina

Up to $8,000

e $2M (Business
and Economic
Injury Disaster
Loans)

e $500K (real
estate)

¢ $100K (personal

property)
Upto $IM

There are a few programs in North Carolina that incentivize building new homes to be
energy-smart (Table 2). The Energy-Efficient New Homes Tax Credit offers builders a tax
credit up to $5,000 for meeting different levels of Energy Star standards, while the HERO
Code offers builders a rebate for each home they build to higher energy standards. These
energy and weatherization programs, used to retrofit existing buildings, tend to focus on
homes rather than businesses.
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Table 2. Federal and state programs for energy-smart buildings

Energy Program Administrator Description Award Amount
NC Weatherization NC Department of Grants for weatherization, HVAC Varies
Assistance Environmental Quality, units, and additional home
Program and State Energy Office repairs to prepare homes for
Supplemental State weatherization upgrades.

Weatherization
Readiness Funds

C-PACE The Economic Long-term financing for energy  Up to 35% loan-to-
(Commercial Development Partnership efficiency, renewable energy, value of project
Property Assessed of North Carolina, resiliency, and water
Clean Energy) sponsored by the NC conservation improvements.

Department of Commmerce
Energy-Efficient US Internal Revenue Provides a tax credit for homes Up to $5,000 per
New Homes Tax Service constructed to Energy Star home
Credit standards
HERO (High- Duke Energy, Piedmont Cash rebate program for homes $12,000+ per
Efficiency Natural Gas, and that meet HERO Code standards home
Residential Option) Dominion Energy
Code

A large consortium, the Western North Carolina Industrialized Construction Tech Hub
(WNCIC), has proposed and is working on a pilot to build a high-performance,
industrialized construction network for rebuilding western North Carolina. This may be an
opportunity to build a model that could be scaled up across the state.

Federal funding for recovery may be more limited than in the past, given policy shifts at the
federal level that move responsibility for disasters toward the states. As of June 2025,
federal funding for Hurricane Helene recovery covers a bit less than 10% of the total
estimated need, with state support covering approximately another 10%. This may make
public funding for new programs to support rebuilding to a higher standard hard to come by
and highlights the needs for new partnerships and creative financing. One approached that
can be explored further is the innovative financial tool developed by the NCIUA. They
developed a first-of-its-kind catastrophe bond that acts as reinsurance to backstop the
coastal wind program and adds an innovative element to incentivize resilience. If losses
remain below a set threshold during a set period, the NCIUA receives a payment (a portion
of the interest) that can be used to help fund resilience upgrades like the FORTIFIED Roof
program. Additional innovative financing models should be explored for other applications.

Manufactured homes are only indirectly covered by state and federal recovery programs,
with homeowners required to register and seek a referral that could still be deferred.
Similarly, manufactured homes are not always eligible for rebuilding programs. For
example, the FORTIFIED Roof program only extends to manufactured homes built after
1994 to US Department of Housing and Urban Development (HUD)-certified standards. All
manufactured homes in the United States must be built to HUD code requirements, but
those have not been updated since 1994. The current code does not include resilience
considerations, though it does include basic energy-efficiency requirements. HUD proposed
the first updates to the existing manufacturing and safety construction standards in decades
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in 2024. These proposed updates touch on resilience, energy efficiency, and climate-smart
design. The effective date for these to take place has been pushed back to September 2025
due to federal review. There are other federally proposed changes to the existing code, as
well. The Department of Energy (DOE) will begin to enforce Energy Conservation Standards
for manufactured homes in July 2025 that stem from requirements in the Energy
Independence and Security Act of 2007. HUD has plans to align existing construction and
safety standards code with these DOE standards, though there is no timeline for completing
this process.

WHAT COULD BE DONE TO MOVE NORTH CAROLINA
TOWARD STRONGER, SAFER, AND MORE
ENERGY-SMART HOMES?

Many exciting ideas surfaced during the workshop and are summarized here.

Enhancing Existing State Programs

e Expand and build upon the NCIUA program

o Accelerate and expand the FORTIFIED Roof program across the state’s 100
counties with state support. Reduced damages from future storms will avoid
future rebuilding costs that may fall more to the state in coming years (see
Appendix A for avoided cost estimates).

o Extend wind and hail coverage to all high-risk areas throughout the state, as
well as considering adding other types of coverage for wildfires, floods, and
associated resilience-building incentives. These programs could be
backstopped using resilience-linked catastrophe bonds.

e Break down silos between NC programs and expand coordination

o Develop an online tool with an Al-enabled search to help people find
programs and resources needed for building or rebuilding. Have the tool
highlight resources and opportunities to build to the highest resilience and
energy standards. The NC Clean Energy Fund has funding to develop this tool
and will be building it over the coming year.

o Consider having one state agency take leadership to coordinate state
programs linking together resilience and energy programs. In New York, the
housing finance agency is the primary partner with their department of
energy as they can directly access capital markets and have experience with
loan products.

o Work with partner organizations to coordinate state programs. For example,
with a grant from the Robert Wood Johnson Foundation, the NC Clean
Energy Fund is building a partnership with NCIUA to support lower-income
households in building FORTIFIED Roofs to enable them to access
weatherization and solar energy programs. They are interested in expanding
this program to western North Carolina, where 40,000 homes need new roofs
post-Helene.
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o Building a partnership between state agencies and nongovernmental support
organizations could help to expand and coordinate programs to combine
elements of safe, strong, and energy-smart homes (e.g., weatherization,
wildfire and flood retrofits, battery storage) and be an effective path forward.

New Programs or Interventions

e Raise funding for safer, stronger, and energy-smart building across the state

o Consider a voter-approved ballot measure for bonds to fund resilient
infrastructure investments.

o Consider a 2% annual surcharge on property and casualty insurance in North
Carolina, which would raise $7B a year.

o Consider a public-private sector partnership (perhaps through a new donate
at checkout program) that could support both a new revolving loan program
(described later) and a grant program for those most in need.

e Establish tax credits for resilient building

o Create a low-income rebuilding and retrofitting tax credit for homeowners
and businesses in North Carolina.

o Create a tax credit for construction companies for developments that meet a
combination of resilience and energy standards.

e Develop new loan products focused on helping homeowners meet the higher costs of
resilient rebuilding

o Develop a new revolving loan program with no/low interest loans. For those
who may qualify for a second mortgage, this could be in partnership with
Homium, which uses home equity to provide no-interest loans. Other
programs would be needed for those that could not qualify.

o Create a loan loss reserve tailored for multifamily resilience upgrades. Pooling
state funds to support lenders issuing loans for energy retrofits or disaster
mitigation in underserved markets can encourage uptake by derisking early
transactions.

o Design differentiated loan products for specific measures—for example, solar,
envelope retrofits, and heat pumps—with amortization schedules aligned to
the value stream (reduced costs from lower energy use and fewer power
outages) realized by these technologies.

o Partner mortgage lenders and green banks to incorporate conditional
purchase agreements into home financing, leveraging building-level energy
and risk data to tailor loan products and streamline uptake of resilience and
energy upgrades to increase participation.
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e Develop new loan products focused on helping construction companies build to
higher standards

o Modify traditional financing models—such as adapting surety bonds or

creating pooled credit enhancements backed by state-supported loan loss
reserves—to improve access to working capital for construction companies
and reduce risk for lenders and insurers. For off-site (modular) construction,
financing gaps often limit the adoption of resilience and energy
improvements because manufacturers face a confidence gap from lenders.
Tailor new financial instruments to high-performance construction—such as
self-amortizing credit lines or performance-backed loan guarantees—to align
capital access with building innovation and fully capitalize on efficiency and
resilience opportunities.

e Develop a small grant program to increase rebuilding support for low-income
households and small businesses.

@)

Work with the state and/or philanthropies to develop a flexible funding
program that can support groups like Self-Help Credit Union in working with
low-income homeowners and small businesses to navigate rebuilding funds
and address barriers to leveraging federal and state resources. A small
amount of money, with some sweat equity from community organizations,
can open up significant financial support for low-income homeowners to not
only recover from disasters but enable them to invest in a safer, stronger, and
more energy-smart home.

e C(Create a new branded certification program modeled on the US Green Building
Council’s LEED designation but focused on the resilience of the home to natural
disasters. This will help real estate agents market the benefits of a resilient home.

Bringing in New Partners

e Work with builders and developers from the beginning

@)

Integrate resilience and efficiency measures during initial construction. It is
much more cost effective to do so, and there are also advancements in
building technology (e.g., prefabrication and modular construction) that can
increase efficiency, reduce waste, control costs, and speed construction of
buildings that meet energy and resilience standards. Faster, more cost-
effective building is critical when rebuilding after disasters. Yet these
technologies face structural financing disadvantages in today’s lending
markets that need to be addressed.

Engage in a dialogue with homebuilders, developers, and the new high-tech
construction industry to better understand what is needed for new
developments to take advantage of these new technologies and build to
resilient building and energy standards across the state.

Develop new state and federal incentives or programs that support building to
resilient home standards during initial construction. While there are a few

Building a Stronger, Safer, and More Energy-Smart North Carolina | 7


https://www.usgbc.org/leed
https://www.usgbc.org/leed

federal programs that support energy-smart homes that we could learn from,
there are no programs to support construction of resilient homes.

o Understand what workforce training and capacity is needed to bring in new
technology and build to these energy and resilience standards.

o Build on the work already started by the WNCIC Strategy Development
Consortium which has developed a proposal for a high-performance
industrialized construction tech hub for western North Carolina.

e Involve local governments and homeowners’ associations

o Bring in local government, business, and planning organizations such as
councils of governments, county commissioners, and homeowners’
associations, and chambers of commerce to discuss how to balance local
building requirements with the need for attainable housing that is stronger,
safer, and energy-smart.

POTENTIAL NEXT STEPS MOVING FORWARD

1. Work with the NC Clean Energy Fund to support their development of an online tool
to help people find programs and resources needed for building or rebuilding. Help
them highlight resources and opportunities to build to the highest resiliency and
energy standards.

2. Conduct a detailed assessment of existing programs and incentives available to NC
homeowners, renters, and businesses to understand the opportunities, synergies,
and gaps, including the financial scale, of existing programs. Also include an
assessment of barriers and challenges, including what existing rules get in the way of
building more resiliently (e.g., zoning rules, local policies), and an assessment of
what has been done successfully in other states and could serve as a model for North
Carolina (e.g., Alabama).

3. Conduct a targeted study or host a working group on how new financial products—
such as revolving credit lines tied to performance, climate-adjusted insurance, and
modular surety alternatives—can be structured, underwritten, and deployed
statewide. Engage insurers, underwriters, housing finance agencies, and the NC
Clean Energy Fund in scoping feasibility.

4. Host additional dialogues to bring in new partners and move critical collaborations
forward.

a. Host a meeting to explore what can be done to support and incentivize new
home building (both in and outside of recovery areas) that takes advantage of
new innovations in construction. Add participants from the homebuilders and
construction industries as well as those from local governments, county
commissioners, and chambers of commerce (as noted previously).

b. Consider expanding the discussion to what can be done to improve new
mobile homes and retrofit existing ones. Add participants involved in the
construction and development of mobile homes and contractors (e.g., NC
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Manufactured & Modular Homebuilders Association, Manufactured Housing
Institute, National Manufactured Homeowners Association).

c. Host a meeting with state agencies, legislative staff, and key stakeholders to
explore ideas for new NC tax credits or loan products that could incentivize
building and rebuilding homes (including multifamily buildings) and
businesses to higher standards for wind, hail, and flood resilience and energy
efficiency.
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APPENDIX A

Table Al. Cost-Benefit Ratios of Resilience Implementation

For Every $1 Spent On... $ in Avoided Costs
Building coastal homes two feet above the 1% annual chance flood level! $17
Resilience and preparedness overall spending’ $13
Adoption and enforcement of modern building codes? $M
Adoption of updated building codes to address high winds? $10
Investing in coastal wetland and reef restoration?® $7
Building above code to address hurricane surge? $7
Adoption of updated building codes to address riverine floods? $6
Retrofitting coastal buildings and updating utilities® $4
Building above code to address fire in the wildland-urban interface? $4
Investments in building retrofits to address multiple hazards? $4

1 Source: US Chamber of Commerce Foundation
2 Source: National Institute of Building Sciences
3 Source: FEMA
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APPENDIX B

List of Organizations in Attendance

Carolina Community Impact

CrossBoundary

Duke University

GROW NC

Guy Carpenter

Howard Building Science

Inclusive Property Capital

Insurance Institute for Building and Housing Safety
Loop Capital

Mountain BizWorks

MPact Capital

NC Clean Energy Fund

NC Department of Commerce, Division of Community Revitalization
NC Department of Environmental Quality

NC Department of Public Safety

NC Housing Finance Agency

NC State Energy Office

North Carolina Insurance Underwriting Association and North Carolina Joint Underwriting
Association

Rebuild by Design

Resiliency Co.

Robert Wood Johnson Foundation
Self Help Climate Capital
Systemiq

The Footprint Project

Truist Community Capital

US Flood Solutions

Z Smith Reynolds Foundation
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