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Manufactured Housing & Climate Resilience

Manufactured housing is...
» An essential part of our affordable housing stock
* An important technology for boosting our housing supply

And yet...

» Substantial challenges with existing stock

* Disproportionate exposure to climate hazards

* Important homeowner and community vulnerabilities
* Limited discussion of climate resilience



Manufactured Housing is Concentrated in the South/East

Manufactured housing units by state
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Source: American Community Survey 5-year estimates, 2018-2022. Manufactured homes (count)



Manufactured Housing is Concentrated in the South
and Southeast

Manufactured housing units by tract

Source: American Community Survey 5-year estimates, 2018-2022.



States in the South and Southeast Lead in Recent

Manufactured Housing Shipments
Manufactured housing shipments by state, 1994-2023.
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Source: Census Bureau Manufactured Housing Survey, Shipments of New Manufactured Homes,
2022.



Manufactured Housing
Stock and Environmental
Hazards

* 5.8 million manufactured housing

units in census tracts with top
quintile of hazard exposure

« Substantial number exposed to
multiple hazards

* Only one view of the larger
challenge, i.e., extensive exposure
VEersus intensive exposure

Tornado 3.8 million
Wildfire 3.1 million
Hurricane 1.5 million
Heat Wave 1.3 million
Riverine Flood 1.2 million

Coastal Flood .7 million

Source: American Community Survey 5-year estimates, 2018-2022; National Risk Index, 2023.



Difference in share of housing units in top quintile

Manufactured Housing is Disproportionately Likely to
Experience Tornado, Fire, and Hurricane Events

Difference in share of manufactured vs. other housing in the top quintile of annualized hazard
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Source: American Community Survey 5-year estimates, 2018-2022; National Risk Index, 2023.



Expected Tornado Events and Manufactured Housing Stock Overlap
in Tornado Alley and Parts of the Southeast

Tract-level manufactured housing stock and annualized expected frequency of tornado events

Source: American Community Survey 5-year estimates, 2018-2022; National Risk Index, 2023. More MH -
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Expected Fire Events and Manufactured Housing Stock
Overlap Most in the West, Southwest, and Florida

Tract-level manufactured housing stock and annualized expected frequency of fire events
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Source: American Community Survey 5-year estimates, 2018-2022; National Risk Index, 2023.



Expected Hurricane Events and Manufactured Housing
Stock Overlap along the Gulf Coast and South Atlantic

Tract-level manufactured housing stock and annualized expected frequency of hurricane events
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Source: American Community Survey 5-year estimates, 2018-2022; National Risk Index, 2023.
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Expected Heat Wave Events and Manufactured
Housing Stock Overlap Most in California and Arizona

Tract-level manufactured housing stock and annualized expected frequency of heat wave events
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Source: American Community Survey 5-year estimates, 2018-2022; National Risk Index, 2023. More MH —



Expected Coastal Flooding Events and Manufactured
Housing Stock Overlap Relatively Little

Tract-level manufactured housing stock and annualized expected frequency of coastal flooding events
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Source: American Community Survey 5-year estimates, 2018-2022; National Risk Index, 2023. More MH -
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Expected Riverine Flooding Events and Manufactured
Housing Stock Overlap Sporadically

Tract-level manufactured housing stock and annualized expected frequency of riverine flooding events
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Source: American Community Survey 5-year estimates, 2018-2022; National Risk Index, 2023. More MH -
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Manufactured

housing is a
diverse resource

* Pre-HUD code, early HUD
code, and contemporary
housing units

* Located on private land, in
land-lease communities,
and other contexts
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Source: Ruggles et al. IPUMS USA: Version 15.0. Minneapolis, MN: IPUMS, 2024.
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Note: Year of construction is available by decade; units built in the 1970s are
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https://usa.ipums.org/usa/

ManUfaCtl."ed. housmg MH Stock | Community Resilience
Is located in diverse (quintile) (mean percentile)

communities 1 (least) 47
- Community context matters 2 63
for climate resilience
3 52
« Range of capacities and
resources 4 o1
« Range of opportunities and 5 (most) o

restrictions

Source: American Community Survey 5-year estimates, 2018-2022; National Risk Index, 2023.
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How To Get In Touch

& arumbach@urban.org
@ andrewrumbach.com

y @andrewrumbach

ELECTIOMN 2024  TOPICS  STORIES, DATATOOLS, BLOGS  EVENTS

CCAINSTITUTE

Climate change, disasters, and
community resilience

Climate extremes like floods and wildfires are becoming more frequent and severe in the US and threaten the health,
safety, and prosperity of American families and communities. Climate-focused policies can help mitigate this while
enhancing sustainability and advancing equity and environmental justice. Urban examines how climate change is
affecting people and communities and identifies policies and programs with the greatest potential for impact.
Policymakers, community leaders, and philanthropists rely on our research to ensure climate interventions are
equitable and lasting for all people and communities.

Home  About  Staff

URBAN WIRE
Three Ways to Equitably Advance Local Climate
Action and Economic Development

April 3, 2024

BRIEF
Evaluating EDA's Role in Disaster Recovery and
Resilience

Mazrch 12,2024

URBAN WIRE

The Texas Panhandle Wildfires and Four Keys
for Equitable Recovery

March &, 2024

URBAN WIRE

Equitable Climate Migration
Planning Requires New Evidence
and Investments

Three things climate migration researchers, planners, and funders need to know to

meet climate migrants’ diverse needs and prepare communities to receive them.
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Who?

P

Any residential Georgia Power customer in a manufactured home

Not an |IQ Program

[

B 40-50% are Spanish as Primary Language

One of fastest growing segments in the housing market, due to
affordability and rapid deployment

vee Single Unit and Multi-Unit Operators
'H'H‘H\ Heav”y fragmented by owners Independent Community Operators

Corporate Multi-site Community Operators

. Nearly 400,000 MFH in Georgia. 5™ in the Nation.
Q State.of Georgia Manufactured 70,000 in Atanta Metro
Housing Facts

8% of all new home permits



What?

* Free assessment and direct install measures:
— Smart thermostat
— LEDs
— Outdoor sensor LEDs

— Advanced power strips (APS)

— Low flow faucet aerators

— Low flow showerheads

8W DIMMABLE
BR30 FLOODLIGHT




Georgia Power is focused
on equity with our energy
efficiency programs; this is
an underserved segment.

Free direct install energy
efficiency measures can
help reduce customers
utility expenses, freeing up
funds for other priorities.

Customers in manufactured
homes have low
participation in EE
programs; lack overall
programmatic knowledge.

The program acts as an
entry point for customers to
build a relationship with
Georgia Power outside of
billing questions.
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Barriers

Size and Organization of the communities (Community Managers, etc.)
Communication techniques (responsiveness to email, direct mail, door hanger, etc.)
Language barriers (Spanish speaking, others)

Community perception (why are you here?)

Cultural barriers (age, language, prejudices)

Product education

Transient population



Impacts of Hurricane Helene




Leave Behind and Promotional
Materials



Bill Inserts

~= Georgia Power

Want free improvements?

Your prefab home rr jual or free efficie

| GPCMFH@ utility-energyservices.com.

~= Georgia Power

;Quieres mejoras gratuitas?

eguntas? Eny 2o a
GPCMFH®@ utility-energyservices.com.




Door Hanger

Double-Sided, English/Spanish Door Hanger

~= Georgia Power ~= Georgia Power

Want free ;Quieres
Improvements? mejoras gratis?

Flavio Romero, Comm

Flavio Romera, Commaunity O 1 lome o unity Dutreach Coordinato
470-755-7652 o GPCMFH @utility-energyservices.com

470-755-7652 or email GPCMFH@ utility -energyservices.com



https://utilityenergyservices585.sharepoint.com/:b:/r/sites/UESFiles/Shared%20Documents/Marketing/HEIP%20%26%20MFH/MFH/Print%20Collateral/Door%20Hangers/8.24_MFHDI_English_Spanish_Door_Hanger.pdf?csf=1&web=1&e=778w3r

Promo Flyer/Cross Promotion

Double-Sided, English/Spanish Promotional Flyer (featuring information about Georgia Power

Marketplace, installation checklist, advanced power strip guidance, and information about Georgia
Power's Refrigerator Recycling+ Program's small appliance savings)
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aking the first step toward freater energy efficiency with Geoegia
Pawer's Home Energy improvement Pro

the Georgia Power Marketplace for

energy-elfiient products that wil aisa help you lower yous elecricity consume .
nclucing dehumicifiers, ght bulbs and mare. \
Visit the Geargia Power Marketplace it georgispewermarketplace com. L

What We Installed Today

og

Advanced Power Strips
Advanced pawes stiips can peovide &

A simpie and efficient method ta

conserve wates and save enesgy

LED Light Butbs

A more energy-efficient, dusable, and
lighting sok

times lnnger and uses up to

90% less energy than

bulbs.

Low-Flow Shawerhead

g solution that lasts

al

Offers & simpie and effective way ta
reduce water Consumption and save
energy

‘Smart Thermostat

Allowes you to control yous hame's
heating and cooling through
smartphone 30p, while maximizing
enargy savings.

Advanced Power Strip Installation

0L wsing with  power SHip that knows

install an advanced power strip and

wr primary o
e plugged «

he changs in pawer and
ne pewes to 2l the “switched

ahways need 10 have power (router, modem, o
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mastes outlet) is powered on

Gracias por dar el primer paso hatia una mayer eficiencia energitica
Mejoras Energéticas en el Hogar de Georgia Power Visita el G
para encantrar productes eficientes en ef consume de snergia que

tu consuma de electricead induyerso deshumicficadorss, bombiias y mis

Visita & Georgia Powes Marketplace

Qué Instalamos Hoy

D

Ow

Regletas de Alimentacién Avanzadas
Las regletas de alimentacion
avanzadas pusden proporcionar una
fonma conveniente, eficente y segua
de abmentas tus Gspositives
lécticns para shomas snsrga
Aireador de Grifo

Un método simple y eficients paca
conservar agua y ahoras ensgia
Bombillas LED

Una soluicion 8 iluminacion mas
‘eficients en e consumo de energia
Guradiec y versati que cura de 153

25 veces mis y wiiza hasta un S0%
menos de energia que Las bombillas
tradicionales

Duha de Bajo Fluje

Ofrece una forma simple y efectiva

de reducir el consum de agua y

ahorras energia

Termastato Inteligente

Te permite eontrolar la calefaccién y
refrigeracitn de tu hogar a traves de
una aglicacién en tu sr
izands el ahorro de enevgia

phare

mai

georBapowermarke tplace com _— .
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Additional Savings with Georgia Power’s Free Refrigerator Recyding+ Program

Ahorros adicionales con el programa gratuito de reciclaje de refrigeradores de Georgia Power
Residential custamers can clear out space in their homes, fowes manthiy bis,earn 3 rebate, and receive an energy saving kit by
Focycling Hheke dehumiiiers aad soomACS. o cientes residenciaies pueden berar 659200 & sus PoBES. reduc st !

| recictar sus ¥

L (a3 mensusles, BN un eembOIS0 y Tecibi L
K "

Reciba un reemboiso de 320 por cada
aire acondicionada de habitacian o
deshumidificador recictade.”

Recaive a $20 rebate for each room Scan the OR code 10 schedule your free
AC unit or dehumidifier recycled N
“Maxinmum of & units pes yeac

Escanee ol cocigo OR para programar
su retogida gratuita.

“Mixinno e 4 uradades poc 30

To sign up by phone, contact our Refrigerator Recycling+ Program team 2t 1888884 8586 o visit BEOGEiapowe.com/fridge.

Para inscribirse por teléfans,

iequese cox ded Programa a
a visite georgiapower.com/Tridge.



https://utilityenergyservices585.sharepoint.com/:b:/r/sites/UESFiles/Shared%20Documents/Marketing/HEIP%20%26%20MFH/MFH/Print%20Collateral/Misc.%20Print%20Collateral/GPC_APPROVED_MFH_Info_Leave_Behind_Double-Sided_8.27.24.pdf?csf=1&web=1&e=kvhzhN

Community Engagement

Double-Sided, English/Spanish Incentive Promotional Flyer

Earn Rew =
Improving your Hom

Energy%fﬁciency

por mejorar la ef' menc‘l
energ*ca de su hogar

Georgia
Power

o
Win a $100 Gift C iGana una tarjeta de regalo de $
How to Participate: Why Participate? Como participar: iPor qué participar?

o it FS/® . Save Money: Inscribirse: . Ahorrar dinero:
Join the Direct Installation = ; i Unase al programa de instalacién TER
program for energy-efficient directa para mejorar la eficiencia

improvements. energética de su hogar.

Complete the | Llati Stay Comfortable: Complete la instalacion:

Have your technicians \ Y fortable living iHan completado el servicio de
complete the energy-saving L L / t year-round. . mejoria de eficiencia energética

upgrades in your home. los técnicos en tu hogar?

durante

Enter to Wik Contnl_:lu‘te to a Greener Participa .
oo ) Future: Contribuir a un futuro
Each week, all participants - Cada semana, todos los , *
p Help reduce energ A mas verde:
who complete their L = ; < participantes que completen sus
§ 5 i consumption and ironmental H z A
installations will be entered : instalaciones entran en el sorteo.

into a raffle.

. ubre de
24. jRegistrese y complete su instalacién antes del 13 de octubre para maximizar sus
posibilidades de ganar!

Scan the QR code to schedule
your installation or visit utility-
energyservices.my.site.com/s/
gp-mh-scheduler.

Para mas informacion: Escanea el codigo QR para

« Comunicate con nuestro equipo en programar su instalacién o
gpemfh@utility-energyservices.com visite utility-

* Visite nues energyservices.my.site.com/s/
www.utility-energyservices.com gp-mh-scheduler

www.utility-energyservices.com



https://utilityenergyservices585.sharepoint.com/:b:/r/sites/UESFiles/Shared%20Documents/Marketing/HEIP%20%26%20MFH/MFH/Print%20Collateral/Misc.%20Print%20Collateral/7.24-%20UES_MFHDI_Incentive_Flyer_Double-Sided_Final.pdf?csf=1&web=1&e=q5Yrfg

Community Events

Double-Sided, English/Spanish Community Event Flyer (customized per event)

~= Georgia Power ; ~= Georgia Power

Save Energy, g Ahorra Energfa,
Save Money. - Ahorra Dinero.

Georgia Power’s Home Energy Improvement El Programa de Mejora de Energia en el Hogar de

Interested in saving energy? iInteresado en ahorrar energia?

Z Program offers and installs free energy-saving U Georgia Power ofrece e instala productos para
Join us products to customers. nete a nosotros ahorrar energia de forma gratuita a los clientes.
At no cost to you, your home may be 5in costo alguno para ti, tu hogar puede
Eagle Creek retrofitted with energy-saving items, Eagle Creek ser equipado con articulos ahorradores de
Mobile Home such as: Mobile Home energia, como:
Community Community
Advanced Power Strips ; Regletas de Enchufes Avanzadas
Saturday, & sabado, _ <
September 7, 2024 7 de septiembre de 2024
t Aerat Aeradores de Grifo
P e 10:30 am. - 2:30 p.m. P e
10:30 a.m. - 2:30 p.m.
‘\.\_-Q:‘ LED Lighting _\\.Q;-- lluminacion LED
v L
é;:“\““’ Cabezales de Ducha de Bajo Flujo

/ﬁ% Low Flow Shower-Heads
I

If you can’t make Smart Thermostats

it, scan to schedule

your appointment
at a later date.

=

Si no puedes
asistir, escanea
para programar
tu cita en una
fecha posterior.

Termostatos Inteligentes

®

Questions? Contact Flavio Romero, Community Outreach Coordinator, 470-755-7652 iPreguntas? Contacta a Flavio Romero, Coordinador de Alcance Comunitario, 470-755-7652



https://utilityenergyservices585.sharepoint.com/:b:/r/sites/UESFiles/Shared%20Documents/Marketing/HEIP%20%26%20MFH/MFH/Print%20Collateral/Flyers/2024%20Community%20Events/MFH_Community_Event_Flyer_Combined_9.7.24_Event.pdf?csf=1&web=1&e=EYqdod

In Field Activity
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Metrics



Completed Direct Installs and Associated Savings

Week to Week Direct Install Count

2023

Number of Installs 626
kWh saved 963,578 -

2024 YTD N

Number of Installs 1,659
kWh saved 3,128,035




Completed Direct Installs and Associated Savings

Key Insights:

1. Smart Thermostats (27.39%) and Interior LED Lighting (26.56%) are the
most significant contributors to our energy savings, accounting for over half of
the total kWh saved. These measures have been highly effective in reducing
energy consumption in the communities.

2. Advanced Power Strips (18.86%) also play a crucial role in our energy
conservation efforts, highlighting the importance of managing standby power
usage in reducing overall energy demand.

3. Exterior LED Lighting (13.73%) and Low-Flow Showerheads
(10.56%) provide substantial energy savings, demonstrating their
effectiveness in both lighting efficiency and water heating reductions.

4. Faucet Aerators (2.89%) and Pipe Insulation (0.04%) contribute to energy
savings, albeit to a lesser extent. While these measures are beneficial, they
represent smaller portions of the overall energy reduction.
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OAK RIDGE

National Laboratory
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Revitalizing Manufactured Housing: Outline

« Context: The Future of Housing

 Manufactured Housing Future:
- Chadllenges
- Opportunities

« Revitalizing Manufactured Housing Recommendations

BUILDING TECHNOLOGIES
% OAK RIDGE | ssonerecy
RATION CENTER




Disruption Happens to Housing: The Problem

UX Readiness

Problem: « Affordabllity

5 Crises * Trades
Driving Pain » Productivity
» Regulation

BUILDING TECHNOLOGIES
% OAK RIDGE | susencrzcy
National Laboratory

INTEGRATION CENTER




Disruption Happens to Housing: The Solution

UX Optimization
Problem: Solution: .« Mass Customization

5 Crises 4 Innovations
Driving Pain Relieving Pain

Digitization

Systems Built

BUILDING TECHNOLOGIES
% OAK RIDGE | susencrzcy
National Laboratory

INTEGRATION CENTER




Disruption Happens to Housing ... Finally

Problem: Solution: Disruption:

5 Crises 4 Innovaitions Beiter Homes for
Driving Pain Relieving Pain Lower Cost

BUILDING TECHNOLOGIES
% OAK RIDGE | susencrzcy
National Laboratory

INTEGRATION CENTER




Disruption Happens to Housing: Connect the Dots

UX Readiness Affordability  Productivity Trades Regulation




Future of Housing: Substantial Growth in Systems Built

Systems Built Market Penetration (%)

Winners:

Systems built and
manufactured
housing companies
whose innovations:

20% Man. Housing

2X growth

» Solve problems
and/or
optimize UX

* Cross the chasm
(Minimize friction

2035 [Sam’s Forecast] and uncerfainty)

20% Systems Built

7X growth

9% Man. Housing

3% Systems Built

BUILDING TECHNOLOGIES
% OAK RIDGE | ssonerecy

National Laboratory | INTEGRATION CENTER




Myth: Homes Appreciate

Total (100%) IA4V7; 42%
- el Of HUD-Code homes

financed with chattel
Home (¢s%) loans secured by the
land but not the

Value

home ... the
depreciating asset

Land 352

Source: “Manufactured Housing
Finance: New Insights from the
Home Mortgage Disclosure Act,”
Consumer Financial Protection
Bureau, 2021

$0 )
Time

BUILDING TECHNOLOGIES
% OAK RIDGE | ssonerecy
RATION CENTER




Manufactured Housing Future: Challenges

Manufactured Housing vs. Traditional Homes (Site-Built and Systems Built)

« Home-only Loans Higher Interest (~3% — 5%)

UCLECEIET] | Retail Process Dominated by First-Cost

 Lagging UX (e.g., garages, porches, roofs)

« Density with Single-story Construction
Availability with Local Restrictions

* Limited Advanced Manufacturing Methods

Affordability Product

« Site Installation Quality Assurance
Service Accountability

HUD-Code Lags Latest IECC National Codes

Maintenance

Efficiency Code

Resilience Certification HUD-Code not aligned with IRC

OAK RIDGE

National Laboratory

BUILDING TECHNOLOGIES
RESEARCH A
INTEGRATION CENTER




Manufactured Housing Future: Opportunities

Manufactured Housing vs. Traditional Homes (Site-Built and Systems-Built)

« ~$200,000 vs. ~$440,000 median cost
Lower Cost * 1 month vs. 8 months cycle time
« Mass-Customization (10's vs. 100's of plans)

Affordability

« One vs. 100’s Building Codes

Less Regulation ., 3ys. 16 Climate zones

« ENERGY STAR Certified Manufactured Home

Efficiency sLTaxCredit 7016 Energy Ready Manufactured Home

Resilience Certification IBHS Fortified Home

OAK RIDGE |}

National Laboratory

IN EG TION CEN ER




Revitalizing Manufactured Housing Recommendations

* Increase Availability with Efficiency and Resilience:
Offset local siting restrictions with certified efficiency and
resilience.

 Remove Friction/Uncertainty:
Work with manufactured housing industry and HUD o align
resilience and efficiency metrics with site-built homes.

 Leverage Industry Investments:
Engage with Manufactured Housing Instifute and Systems
Building Research Alliance efforts o improve manufacturing
processes, product, quality, performance and retail process.




Discussion
Sam Rashkin, rashkinsd@or

gy
% OAK RIDGE

National Laboratory


mailto:hunde@ornl.gov
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