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Coming up: September 2025
Communicating Climate Change on Social Media

Jacob Simon Moderated by: Beth Karlin
Independent video creator See Change Institute
(over 1m followers on @jacobsimonsays)



Protocol

e Use the chat for questions and discussion throughout the webinar

* We will have time for questions at the end

e Recording will be available on the BECC website
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HOW TO GET AFFORDABLE SOLUTIONS?

\ £

HOW TO SCALE ENERGY RETROFITS?

To SCALE energy retrofits, we need motivated building industry and
motivated households

We used SURVEYS of households and industry professionals to assess
and understand these motivations

Residential Building Systems Group at LBNL 12
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Household Perspectives and
Priorities In Energy Retrofits

Survey 1 — Households
Study led by Chrissi Antonopoulos at PNNL



There’s No Place Like HOME

— Human behavior is at the center of interactions between people and the
homes they live Iin.... and the technology they interact with.

— Residential building stakeholders grapple with complex sociotechnical
dynamics when researching/diffusing technology in residential buildings.

— Many factors make this dynamic more complex:
« Building stock characteristics
 Region and community density
e |Income
 Race, cultural background, ethnicity
« Education, including technology background
* Age, life-stage
 Preference

Residential Building Systems Group at LBNL 14
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Research Approach

U.S. Department of Energy (DOE) Building Technology
Office (BTO) is funding research to investigate

how residents make home energy decisions and to
explore whether those decisions help improve their Interviews with 120 households
homes.

Survey of 10,000 households

Research Questions for homeowners:

 What are the motivations and key decision points for
energy-related home renovations and upgrades?

* How do different residential stakeholders decide to buy
and use key technologies relevant for residential
energy retrofits?

Residential Building Systems Group at LBNL 15



Common Energy Retrofits

Frequency of Home Modifications

« More homeowners and renters by dH;meowners:(;g;g 019)
changed visible, interactive and Renters (n - )
technologies compared to "behind- ® owner @ renter
the-scenes" technologies.

frequency (%)

« Overall, homeowners more likely to 0 2 @ 60
make changes than renters. Yard O 0

Interactive Effect, Visible . .

« 50% of homeowners and 29% of Tech Kitchen

renters have made changes in the Lighting oo
kitchen. Heating and Cooling ¢ o
Behindihe.soenes Teoh, Hot Water Appliances o o
* Fewer changes to HVAC for both o |
Building Materials o @
groups (38% owners, 23% renters). |
Effects realized Electrical . .
Behind-the sceﬁ\éithgZEf Smart Technﬂlogy . .
Renewable Energy or EVs 0e
No Changes @ ¢
Skipped @

Residential Building Systems Group at LBNL 16



Envelopes and Heat Pumps Influencing Factors for Upgrades

What factors motivate households to We asked what general preferences residents
upqgrade envelopes, adopt heat pumps: have for their home:
« Most correlations occur between tech « Most important: A place to relax and a

and combo projects’ especia”y home/yard that is easy to care for (74%, 71%).

electrical upgrades. o
* Important: A family kitchen (69%).

* Household economics, programs and « Important: Homeowners highly value the look
ability to finance plays a role. of their home (60%).
« Many non-energy factors also are  Noted: Safety and access to outdoor space

Important were noted by about 50% of respondents.

Residential Building Systems Group at LBNL 17



Not All Decisions are Based on Cost

Households care more about the . .
How important are the following factors

benefits associated with new appliances/ when buving appliances or home technology?
retrofits than about the cost Durable and Can Repair | 3% 4%
Safety Certified | 3% 72%
Low Maintenance . 4% 88%
@ Fewer Health Risks | 5% 67%
Low Install and/or Maintain Cost | 4% B5%
Superior Performance | 4% - 86%
Low Cost | 6% B3%
We need to better ENERGYSCTAR = e
understand these “Non- Easy To Find Retail |~ 6% so%
Easy To Find Contractor | 8% 56%
Ener gy Im P acts” Safe Around Children and Pets = 13% 56%
Trusted Brand | 7% 549
Low Costto Replace | &% 54%
Operates During Power Failure | 8% £38,
Accessible for Seniors/Disabled People | 14% £2%
Less Enviro Impact | 12% 49%
Aesthetics/Match Other Appliances | 10% 49%
Familiar 9% Frn
CanDIY @ 16% 429,
Latest Features | 19% 383

Nostalgia | 40% 23%
100 50 0 50 100
% of 7,019 homeowners

Response Not Important . Somewhat Important . Important

Residential Building Systems Group at LBNL 18



Households Prioritize Many Non-Energy Factors

. Comfort/safety for pets/children is the most important
decision-making factor for home modifications.

Repairing/replacing something broken is second for
poth homeowners and renters.

mproving appearance and reducing energy bills are
also important.

Residential Building Systems Group at LBNL 19



Households Prioritize Comfort not Cost Savings

Decision Factor

Code Frequency in All Transcripts (n = 13951paragraphs)

SPACE - Household Spaces e —

TECH - BUI|dIng T@Chn()logy —. N
————————————————————————————————————————(
— %

SENT - Sentiments
LF - Limiting Factors
PEER - Peer Influences
INFO - Information Sources
0.0% 10.0% 20.0%
% paragraphs containing factor

Households’ primary decision factors for making upgrades include:
» Create better household spaces

* Integrate new building technologies

* As reactions to personal sentiments, judgements and/or perceptions

Residential Building Systems Group at LBNL 20



Contractors Play and Important Role

* Only 9% of households are participating A) Program participation % residents

in programs — Contractors are a key 5 8 10 12 15
source of information

* 30% of households note they can'’t find
contractors to do the work they need
done.

Program .
participation ¢ |

 Decisions (motivations) are influenced
by many factors, but upfront cost is still a

barrier B) Barriers to Modifications
% residents
| West 10 20 30 40 50 60 70
I Midwest Upfront cost e |
I Northeast Unclear cost/benefit s 1
| Central Southwest |
Sl SOTESY Hard to find contractor le l
Southeast _
Hard to find materials KR
¢ US Average Unclear warranties ¢

Residential Building Systems Group at LBNL
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What do Industry
Professionals Think?

Survey 2 - Construction Industry



Market Survey

» Qualtrics survey platform

» 20-minute online survey to gather information from building energy professionals on their
experiences and opinions

» What motivates and deters energy retrofit projects in today’s market?
* Promising strategies and technologies
* Non-cost aspects of retrofit measures

» ~250 survey participants

Survey Questions Organized By Main Sections Of Topic:
» Background information about past experiences of the respondent
» Consumer perspective on energy retrofit projects |
» Home performance contractor perspective on challenges
» Promising technologies and approaches

» Work scope and approaches from past experiences
» Project costs

Residential Building Systems Group at LBNL




Survey: Customer Perspective

What are the main
motivations of homeowners
/ building owners?

Residential <> Commercial
Profit iIs not the motive

ROI, payback and other
traditional investment metrics
are misleading and the wrong
ones to use.

Affordability and financing
are key.

Reduce project planning burden on homeowner

Time of sale energy disclosures
Energy bills guaranteed
Other

Improve energy savings

DER certification program to improve consumer
recognition

Reduce disruption to homeowner

Shorter project timeline

40

50



Survey: Industry Perspective

Aside from costs:
What are the biggest
barriers?

» Lack of consumer demand

» Lack of workforce

Other

Burden of designing DER work scope
Compliance with building code

Lack of proven retrofit strategies

Lack of advanced retrofit equipment / materials
Permitting atypical projects

Lack of simulation / design tools

10

15

20

25

30

35

40

45



Survey: Project Cost Estimates

Common causes of project
cost increase.

Re-work due to installation error

Other

Hidden chemical / health problems (e.g., asbestos, lead
paint)

Permitting / inspection issues ||| TTEEGEGNzGN -

Defective equipment or materials _ 4

0 5 10 15 20 25 30




A Comparative Analysis:

What are the Perceptions and Behaviours
of Households and Construction Professionals?



Addressing Gaps: A Comparative Analysis

Research Questions

a) What drives and hinders households and
construction professionals in deciding to
retrofit a home?

b) How does the construction industry
supports energy retrofits for households?

c) What are the top strategies to scale energy
retrofits for households and professionals?

Residential Building Systems Group at LBNL 30



Key Barriers for the Building Industry and Households

Measure Names

B Contractor
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% Households
(1) Project cost ._
(2) Lack of a reliable, trained home performance .
workforce
(3) Lack of advanced retrofit equipment / .
materials
(4) Compliance with building code 9

0% 10%  20%  30%  40%  50% 60% 70%  80%  90% 100%
Value (%) #»
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Households Priorities and Motivations

Measure Names
B Contractor

0% 10%  20% 30%  40% 50% 60% 70% 80%  90% 100% M Housenolds

(1) Enhance building resilience against extreme .
weather events

(2) Make home sustainable / green o

(3) Improve comfort B — ]

(4) Save money on energy bill _.

(5) Adress existing building problems .

(6) Upgrade space @

(7) Financial payback .

(8) Availability of project financing .

(9) Reduce use of on-site fossil fuel —.

0% 10%  20%  30%  40%  50%  60% 70% 80%  90% 100%
Value (%) »
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Advanced Technology for Energy Retrofits

Measure Mames
B Contractor

0% 10% 20% 30% 40% 50% 60% 70% 80%  90% 100% M Households

(1) Retrofit for a healthy home o

(3) Smart technology =

(2) Emerging Heat Pump technology | —

(4) Home electrification retrofit @

(9) Real-time energy monitoring —.

(6) Air sealing in existing building envelope _.

(7) Smart window coverings -9 S

(8) Triple pane windows S

(9) Backup home power solutions (e.g., .
generator, etc.)

=

0% 10%  20%  30% 40% 50% 60% 70% 80%  90% 100%
Value (%) #»
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Summary

Misalignment between households and construction professionals:
— Households prioritize resilience to extreme weather, existing building problems, and green /
sustainable homes.

— Industry professionals focus more on adding new electric loads, backup power, financing concerns,
and payback timelines.

Shared priorities:
— Both groups value health, comfort, energy/bill savings, project costs, and availability of
contractors/workforce.

Communication gap:
— Messaging needs to reflect household concerns (non-energy benefits), such health, and resilience
to better engage homeowners.

Operational efficiency:
— Effective time management from design to construction is a key strategy for cost reduction.



Recommendations for the Industry:

- Align messaging with household values.

- Promote non-energy benefits of retrofits (e.g., health, thermal comfort, environmental impact).
- Address financial barriers through incentives, rebates, and integrated project financing.

- Develop and communicate resilient retrofit solutions.

- Invest in workforce development, particularly around emerging technologies.

- Prioritize products that are affordable, easy to install and maintain, and help reduce project timelines.

Quantification Non-Energy Impacts

rrent Work
Current Work — Health related approach (Disability Adjusted Life Year DALY)




Nuria Casquero-Modrego
Energy Technology Researcher
NuriaCM@Ibl.gov

Thank You...
QUESTIONS ?

J

Chrissi Antonopoulos
Senior Building Scientist
Chrissi.Antonopoulos@pnnl.gov

S 1ain Walker qﬂ BERKELEY LAB

: Staff Scientist
Bringing Science Solutions to the Worlc

ISWalker@lbl.gov

Pacific Northwest
NATIONAL LABORATORY
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