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E%?'t‘?%‘v’vest Project Overview
What We Did

We collected data from a national sample of manufactured housing (MH) residents:

» National Sample: A randomly sampled set of 2,017 U.S. residents in 49 states who
were randomly sampled through Ovation data consulting services

» Advisory Committee: A panel of experts who helped us pilot and develop the survey.
They recruited 38 manufactured home resident respondents amongst themselves and
their trusted contacts, known as the advisory committee sample. We used this sample for
level-setting and providing additional insights into the national sample.

What We Found

» Observed key differences in tastes, preferences, and decision-making for MH residents
In urban, rural, suburban locations

» MH residents who self-identified as having trouble paying energy bills had higher
energy costs overall and were more likely to utilize stopgap HVAC measures
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Major HUD Code Changes Year Built

1976: First HUD Code implemented; all
new manufactured homes must comply. Don't know

1993: Energy conservation requirements ———
strengthened (thermal performance and
ventilation).

2005: Major revisions based on MHCC

. recommendations (fire safety, roof load, 2“‘35 26.5
@@ design, thermal protection).

2006-2017

L0 )

The Manufactured Housing Improvement Act

r earlier 6.1
National Manufactured Housing Construction 0 10 20 30

and Safety Standards Act Percent (%)
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USDA Economic Research Service Self-Classification from
Definition applied to MH Survey Data MH Survey Data
Rural
19%
Urban Rural
36% 35%

Non-

Rural
81% Suburban
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Respondent Income by Location Type
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Household Preferences by Location Type

Easy Home C
Relax L ¢
Easy Yard q
Healthy Space L ]
Safe Space
Aesthetics® ®
Communal Space* ®
Outdoor Space* ] ® Rural
Entertain* (] ] ® Suburban
Pets* @ Urban
Hobbies* e o
Senior Space* e @
Kid Space* ¢ o
Prefs Other @ ]
Chef Kitchen* @ ®
Spa Bath* @ L]

N S & &
Percent within location type (%)

Percent shows those who responded that the preference was
‘important’ or ‘somewhat important’

*indicates statistical significance (p <= 0.05)

W/ Do respondents have different household
Northwest ~ preferences based on location type?

The rural MH respondents have
fewer consistent preferences overall,
value safety, relaxation, and community

The urban MH respondents value
many of the preferences
simultaneously, including spaces for
Kids, seniors, and specialty spaces
(e.g., chef’s kitchen and home office)

The suburban MH respondents
generally land between the two others



\’7/ Do respondents make different home

Pacific

Northwest ~modifications by location type?

NATIONAL LABORATORY

Home Modification by Location Type
Rural MH respondents have

Lighting* - ® fewer modifications overall, with
Kitchen" L around one-third of participants
HVAC* s ® reporting no modification
Materials/Structure* ®
Hot Water Appliances i

Urban MH respondents

Heatherizaton” . lead modifications in every category
Electrical Wiring/Panels* e o
Smart Energy Systems* ® @
Renewable Energy/EV* @ @ Suburban VIH respondents vary
N © S S © B

mod_none ] ®
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Rural MH respondents more likely
Have you had to to delay or cancel projects

delay or cancel home projects?

Upfront cost is less of a

Yes ] '. . . .
differentiator barrier for urban MH
0 10 20 30 40 50
Percent Within Group (%) reS po n d e n tS
@ fus @ Suutan Urgan
Barriers faced by participants Household Barriers by Location Type
who delayed or canceled projects (n = 470)
Upfront Cost" @ @
no_financing _ Hard To Find Contractor® ® @
hard.to. find_contractor _ Hard To Find Materials® ®
hard_to_find_materials Unclear Benefit* bt
Unclear Warranties® L

unclear_benefit
Mo Permission® [ W

unclear_warranties s
Not Eligible Program ()

hoL.eligibie_program Community Rules )@
N R O & S

Percent within location type (%)

no_permission

barrier_com_hoa
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Percentage ® Rural ® Suburban Urban
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For home projects that are too expensive,
would any of the following outcomes make you
reconsider your investment decision

Accurate estimates of long-term benefits* ® @
Eligibility for a financial assistance program* @ @

Reduction of health and safety risks ® 0

Reduction of indoor pollution* ® ®
(noise, fumes, odors, moisture)

Reduction in overall household expenses* ® ®
Improvement and resistance to extreme weather @ @
None of the Above* 2 L ]

S > o w S
Percent within location type (%)

® Rural ® Suburban Urban

Rural MH respondents more likely to change decision if they were eligible for a financial
assistance program and if they would see a reduction in overall household expenses

Urban MH respondents would change their decision with accurate estimates of benefits and to
reduce indoor pollution
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If you are planning any projects within the nexyear, Rural MIH respondents
please indicate which are highest priority. : :
most interested in

Weatherization Projects ) &

Fix plumbing leaks* ® @ weatherization prOjeCtS
Small Appliances* ® &
Kitchen Modifications™ [ ] (
Skirting, tie downs, or belly retrofits ®dq
L Appli i «
Heating/Cooling/Hot ‘?“;gfe fgp:ﬁ;::ess e o Smart home teChnOIOQy
Power tools, home and yard tools ® o : : : :
Smart Home Technology* @ ® IS hlgheSt prlorlty for
Not planning any projects* ® [ ) u rban M H respondents,
Electrifying my home* @ ®
RS S © o followed by small

Percent within location type (%) appliance upg rades

® Rural ® Suburban Urban
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How prepared are you to make home upgrades
to avoid displacement, power outages, etc.

due to extreme weather events?

Prepared to start planning and saving® ® ®
Prepared to get started now™ % ®
Not prepared, | don't have the money™ & &
Not prepared, | don't qualify for financial assistance ® &
Not prepared, | don't qualify for financing ® &
Not Prepared, | don't believe this will happen often* ® ®
Prepared to consider moving to a new home* ®
Prepared to consider moving to a different area «

None of the above™ e e
Other please specify

Percent within location type (%)

® Rural ® Suburban Urban

Rural MH respondents less prepared to make home upgrades to avoid impacts of extreme weather due
to financial constraints

Urban MH respondents more prepared to plan and act on home upgrades to avoid impacts of extreme
weather
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Are respondents able to pay utility bills?

A

Able to Pay Trouble Paying
n = 1,589 (80%) n =400 (20%)

14
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Electric/Gas Bill Trouble by Frequency
of Sacrificing Temperature Comfort

st N 3% 89.4% MH residents who
a5 Rarely  LJCO8 88.4% more frequently
%E‘;“ Sometimes 5% 86.7% sac"flce. comfort to pay
5" energy bills also more
b Frequently 6% 70.8%
frequently have trouble
Very Frequently 58.1% paylng energy bi"S

=

25 50 75 100

Percentage of Responses

Trouble Paying Bill . Able to pay . Trouble paying

15
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MH residents who self

identify as having trouble
Average Monthly Energy Costs Across paying energy bills have on

Yearly Annual Income by Energy Bills Trouble average higher monthly

$350 energy expenses across every
level of yearly household
Income.

: We find that the median cost per
s200 \WY" " month in our sample ($201-250)
was approximately 2x higher

30 $50,000 $100,000 $150,000 than the US median ($108

Annual Yearly Income ($) . .
American Housing Survey,
Energy Bills Trouble == Able to pay === Trouble paying 2024)
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have different HVAC types?

HVAC Technology and
Energy Bills Trouble

Central Gas Furnace

Central Electric Furnace 2 o »
Heat Pump
Baseboard/Cadet/Wall Furnace @
Wood stove/Fireplace
Space Heaters
Oven/Stovetop
None @
Other @
C)Q Q:} C)Pt be

Percentage Value

Trouble paying Electric/Gas Bills @ Able to pay ® Trouble paying

\’7/ Do residents with difficulty paying energy bills

Within those who

heat their MH

by wood, respondents
are more likely to
have trouble paying
bills than to be able to

pay

Within those who

heat their MH by heat
pump, respondents are
more likely to be able
to pay their energy bills
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Do you keep your home Do you keep your home
hotter than comfortable in summer? colder than comfortable in winter?

60% 60%

Percent within Bill Group
Percent within Bill Group

40% 40%
20% 20%
0% 0%
Q Able to pay A Trouble paying Q Able to pay A Trouble paying
Ability to pay utility bills Ability to pay utility bills
comfortable [JJJ uncomfortably Hot Comfortable | Uncomfortably Cold

Those with trouble paying bills are more likely to report being subjectively uncomfortably hot in the
summer and uncomfortably cold in the winter based on their own thermal comfort actions
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» Highly diverse resident segments complicate standard delivery

* Energy cost trouble is widespread and deep:
= Median monthly energy costs in our sample was roughly 2x the US median
= Residents who struggle to pay bills experience higher costs at all income levels

Technology type matters for energy stability

Upgrade actionability varies by geography

» Rulal residents face more financial constrains and are less prepared for extreme weather

Financial barriers remain a major limiter
» Less program participation my MH households compared to single-family
= Rural residents change decisions when offered financial assistance

Limited reach without targeted approaches
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« Segmented delivery pathways
= Tailor upgrade packages and messaging to urban, suburban and rural decision patters

Priority focus on high-energy cost households
» These households show the highest savings potential
= Pair weatherization, HVAC and bill-stability messaging for maximum impact

Promote heating technologies that improve bill stability
* Findings reinforce opportunities for heat pump adoption as a bill-stabilizing pathway

Strengthen extreme-weather preparedness programs

= Rural residents are least prepared but express high interest in weatherization — a strong
match for incentives and outreach

Use trusted local channels to improve reach
» Trusted community networks dramatically improve access to hard-to-reach residents

 Tailored decision support tools
» Providing benefit estimates, IAQ information and clear upgrade pathways
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« This work was possible with the dedication, creativity and persistence of the
PNNL study team:
= Chrissi Antonopoulos, Pl
Kieren McCord
Tracy Fuentes
Sarah Gonzales-Coffin
Charlotte Roiger
Thomas Benson
Sharlissa Moore
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Thank you
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