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Participating in Today’s Webinar

> Webinar is being recorded

-~ Recording and slides will be shared
> We will be posting links and resources in
the
> Ask questions in the ‘Q&A’ box

> Enable live transcripts with View Full
Transcript’ setting

» If you have technical difficulties or exit
out of the webinar and can’t get back in,
email jeanne@cleanenergytransition.org
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» About CETI and Decarbonization Forums
» Webinar series and session intfroduction

» Presentations by Dr. Jen Loomis and
Dr. Sarah Outcault

> Q&A
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The Clean Energy Transition Institute
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> Who We Are: Independent, nonpartisan
research and analysis nonprofit
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» Our Mission: Accelerate an equitable
clean energy transition in the Northwest
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» Our Role: Frame, translate, and demystify
decarbonization and the clean energy
transition in the Northwest
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Decarbonization Forums

» CETI presents decarbonization forums to illuminate,
demystify, and debate the trade-offs of the most important
and complex aspects of decarbonization in Northwest.

~ Bring together experts, policymakers, industry
representatives, civil society organizations, and
Interested individuals to learn about and discuss the
challenges and opportunities of transitioning to a
clean energy economy.

» Past forums:

- Climate Solutions for Aviation (in-person)
- Data Center Energy Use (online) Al \ﬁ \ W\‘ ‘\\\\\
- Demystifying Emissions Accounting (in-person) \ \\ NN
- Clean Materials Manufacturing Summit (in-person) i AR

— \i
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Buildings Don’t Decarbonize Themselves, People Do

» Webinar series exploring the
intersection of building
decarbonization and the behavioral
and social sciences

- Session 1: Human Insights 101: What do
the behavioral and social sciences have
to do with building decarbonization?

- July 218!

- Session 2: The Human Side of Heat
Pumps: Behavioral Insights for
Customers and Conftractors

- Today!
- Session 3: TBD

cleanenergytransition.org
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The Human Side of Heat Pumps: Behaworal Ins:ghts fd?"
Customers and Contractors FRE
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Dr. Jen Loomis and Dr. Sarah Outcault
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The contractor
perspective

The Human Side of Heat Pumps

Clean Energy
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Dr. Jen Loomis

» Market Research & Evaluation Senior
Manager at Resource Innovations/California

Market Transformation Administration
(CalMTA)

» Jen will discuss the following questions from
a contractor’s perspective:

- What is a heat pump and why should | care?
- How do | make it work in this home?

- How much do | charge?

- How do | get one?
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Q1: What are heat pumps and why should | care?
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Heat Pump 101

» Popular elsewhere in the world, US behind
» They move heat, not generate it
> Electric and usually require 240V circuit

» Applied to space-conditioning, water-heating, clothes drying, pool pumps
o HVAC can be ducted, ductless, or portable

» Keystone technology for decarbonization to achieve rapid electrification
by leveraging renewables for load flexibility

. Clean Energy
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What are heat pumps and why should | care?

» They’re substantially different than common gas equipment

» Contractors have to learn these differences to sell and install appropriately

HVAC heat pumps heat and cool
Have slower fan speeds
Don’t heat air as hot

HPWH have slower recovery rates
Have ambient air space requirements
/ I I\\ Can act as a grid resource

Clean Energy
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What are heat pumps and why should | care?

» Offering them allows contractors to differentiate themselves in the market

% Green-minded customers and those with solar want heat pumps

B Contractors can future-proof their businesses
=

o Qo Potential to make more money

Clean Energy
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Q2: Will a heat pump work in this home?
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Will they work In this home?

» Not guaranteed!

» Complicating factors include

~ Electrical panel

-~ Home envelope

- Cold climate

~ Ductwork and electrical work
- Parasitic heat loss for HPWH

» Technology innovations

- ccHPs
~ Ductless and room/window heat pumps
- 120V HPWH

cleanenergytransition.org
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Q1: What are heat pumps and why should | care?

Q3: How much should | charge?
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How much should | charge?

» Contractor companies have a lot of discretion

» Total cost accounts for decommissioning and
removal of old system, equipment, labor,
permitting, etc.

NTTRE
: \\\m\\\\\\\\\m\\m\\\\\\\\.\ |
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» “Risk pricing” is common with unfamiliar
technologies

— an inflation of labor costs to cover the unknowns
associated with a job

» Labor costs increase in markets with smaller
supply of skilled workers and higher costs of living

*Source: https://opiniondynamics.com/wp-content/uploads/2025/06/0D-CPUC-Heat-Pump-Market-Study-Report-5-17-2022 _NAZGH4Q.pdf

Clean Energy
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How much should | charge? (HVAC)

> Online survey with 64 TECH Clean California-enrolled contractors

Project Type Total Cost Equipment Cost Labor Cost

CAC >

Ducted Heat Pump $11,201 $6,767 $3,495 $1,103
CAC + Gas Furnace -

Ducted Heat Pump $13,281 $7,761 $4,284 $1,371
Gas Furnace - $14.909 $5.185 e _

Ducted Heat Pump

All scenarios assume no equipment relocation, no panel
upgrades necessary, and no ductwork needed to be replaced.
All heat pumps are 3-ton code-minimum 14 SEER

Source: https://opiniondynamics.com/wp-content/uploads/2025/06/TECH_Cost_Study - FINAL Phase | Findings 2.12.24 2.pdf

Clean Energy
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How much should | charge? (HPWH)

» Mystery Shopping Study in California in 2024: Average costs

Project Type Total Cost Equipment Cost Labor Cost

Gas storage water heater $4,264 (n=20) $3,994 (n=10) $591 =4)
Gas tankless water heater $9,011 (n=24) $7,867 (n=13) -- $5,690 (n=7)
Heat pump water heater $8,549 (n=31) $8,024 (n=23) $2,758 (n=1) $1,750 (n=9)

All scenarios had a gas storage water heater as the existing equipment.
Trained mystery shoppers met with real contractors and got bids.
Bids varied in how much was broken out by cost.

Source: https://opiniondynamics.com/wp-content/uploads/2026/01/TECH-Incremental-Cost-Study-Final-Report.pdf
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Q4: How do | get one?
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How do | get one?

» Contractors almost exclusively purchase from distributors

~ Likely to have product in stock

~ Have models on display

~ Better warranty support

~ Discounts associated with incentive programs

-~ Knowledgeable about equipment and can advise on projects

» They avoid retailers because

~ Heat pumps are not always in stock
~ There can be long lines
~ They perceive staff as not as knowledgeable as distributors

Sources: https://www.ilsag.info/wp-content/uploads/AlC-Market-Effects-2021-HPWH-Market-Characterization-Report-FINAL-2021-09-15.pdf
https://www.ilsag.info/wp-content/uploads/AlC-Market-Effects-2021-HVAC-Market-Characterization-Report-FINAL-2021-09-15.pdf
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The consumer
perspective

The Human Side of Heat Pumps
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Dr. Sarah Outcault

» Market Transformation Research Director,
Western Cooling Efficiency Center at UC
Davis

» Sarah will discuss the following questions
from a consumer’s perspective:

~ What are heat pumps and why should |
care?

— Will they work in my home?
~ What will it cost?

-~ How do | get one?

. Clean Energy
cleanenergytransition.org Transition Institute



Q1: What is a heat pump and why should | care?
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What is a heat pump? Why should | care?

Market Transformation
. O Research Program
Barriers & g
» Low general awareness
Challenges:

» Low awareness of non-enerqy benefits
Awareness 9y

0 of California homeowners are familiar
58 A) with space conditioning heat pumps
(Opinion Dynamics, 2024)

Clean Energy
Transition Institute
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What is a heat pump? Why should | care?

> Largely invisible, installed out of sight O Market Transformation

) Research Program
o Unlike solar PV, EVs

Barriers &
Cha"enges: » Relatively uncommon in many states (but growing!)

Observability %\\A

Percent

I Over 40%
[ 30 - 40
[20-30
10-20
[ Under 10%

. «Q a

e 1 o |
Source: U.S. Department of Energy, Residential . 4 {>
Energy Consumption Survey 2020 il

i Heat Pump Adoption by State

Clean Energy
Transition Institute
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What is a heat pump? Why should | care?

Awareness & observability

Solutions & opportunities

Educational resources
»Explainer videos
»>FAQs
»Apps
»HP owner testimonials

Increase observability through:
»Public awareness campaigns
»Social media
»Community events (e.g., heat

pump “parties”)

cleanenergytransition.org

NGOV bW N -

. Indoor air flows into indoor air filter grille (retumn).
. Cool refrigerant inside coil absorbs heat from blowing air.
. Cooled indoor air is returned to the home.

. Compressor squeezes refrigerant to make it hotter.

. Cooled refrigerant returns to indoor unit.

Top left:
https://www.visitaheatpump.com/
Bottom

left: https://singingriver.com/wp-
content/uploads/2018/01/smepa_ca_bkl

t 12-2-2015-web-1.pdf
Bottom right:

https://www.canarymedia.com/articles/he
at-pumps/heat-pump-coaches-help-
neighbors-ditch-fossil-heat-in-
Massachusetts

e et

i WE USE GREEN HEATING! o=
CURIOUS? [

Heated refrigerant flows to outside unit.

Fan uses outside air to cool the hot refrigerant in coil

Clean Energy
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Leveraging non-energy benefits

O Market Transformation

Research Program
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Q2: Will a heat pump work in my home?
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Will it work in my home?

Barriers &
Challenges:

Compatibility
& Trialability

cleanenergytransition.org

40 0/0 panels that would not support an

Research Program

_ _ UCDAVIS
of homes in the U.S. have electrical Market Transformation

ASHP’s power requirements (240V)

(Gul & Meier, 2024)

Are heat pumps compatible with my home?

»Technical compatibility & complexity
= Need to integrate HPs with existing home infrastructure (e.g.,
electrical panels, ducts, insulation, refrigerant lines, air
handler, physical space)
= Solutions:
*  Pre-screening tools for electrical compatibility
« Alternative form factors (e.g., multifunction HPs)

Are heat pumps compatible with my household?
»>Personal compatibility: Will it work for me/us?
= Difficult to test out without major investment

Clean Epergy
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Will it work in my home?

Outcault, S., Alston-Stepnitz, E., Sanguinetti, A., & Eorwyn,
E. (forthcoming). Trialability as a lever for heat pump

Tri a I a bi I ity adoption: Insights from a review of field initiatives. Findings.

Solutions & opportunities

Market Transformation
Research Program

Incidental exposure
* Public installations
« Airbnb properties

Look out for our
forthcoming publication

Virtual experience
* Online demo

Demonstration
* Tiny home
« Showrooms

In the winter, a heat pump extracts
Tou r Top: heat from the outside air (it can
° H ome to urs p'_ . . . collect heat even in cold weather) and
hitps:/www les.com/sustainability/educational- transfers it inside to heat your home.
Trial Bottom: hitps:/wattsmarthomes.com/heat-
pump-comfort/ :
* Heat pump rental

- Portable/room HP

| " Clean Energy
cleanenergytransition.org Transition Institute
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Q3: What does a heat pump cost?
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What’s the customer value proposition?

Barriers & e
Challenges:

Gas-fired WH

Air Source HPWH
Costs "
Space conditioning Water heating
) q Opinion Dynamics + - Opinion Dynamics, 2022 - TECH, 2024
@ Remodeling California
g -Higher upfront costs v +Health & safety benefits
-Higher operating costs - +Environmental benefits

Clean Energy
Transition Institute
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What’s the customer value proposition?

Energy Efficiency & Rebate

Upfront costs PrpFaS

S (o) I uti ons & (o) p po rtu n ities Sav? energy—a.nfi moneyi—by a.dopting energy. conserv'ation

habits, weatherizing, and installing energy efficient equipment in

your home or business. Our team can help you identify where
you may be losing energy and how to proceed with upgrades. We

Add re SSi ng incentive com pIeXity can even help you get rebates or low-interest loans for efficiency

projects that help you use less electricity.

* Incentive eligibility screening
* One-stop shop

Projects Up To 35 Tons

Expand/bundle incentives for
related costs
> e.g., panel upgrades,
weatherization

Contact Resource Innovations with questions or
problems connecting.

ONLINE REBATE PATHWAY

Print and Mail Rebate Form

Bringing down market costs
« Easy-to install designs
* Multifunction heat pumps

Request Rebate Commitment Letter via
Email

Left hﬂa&lﬂama&.ﬂalh&ad&ls.ct&mm&n@my_sglumnﬁl nght https://www.masssave.com/business/rebates-offers-
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What’s the customer value proposition?

Estimate the Annual Cost of your Home Heating & Cooling Energy Use

O pe rati n g COStS Describe your home Annual Home Heating and Cooling Cost

Select your home type: Annual Home Heating and Cooling Cost Comparison

Solutions & opportunities

23,000

Single Story

R . Adjust the values below to match your e ; 1’2-'4EB $2.HMT 2,200 §2.126
Addressing operating costs and home [ ] e
uncertainty 1. Home Size (Sq ft): 1800

- Offer energy savings/cost
calculators 2. How airtight is it? 1,000
« Promote high efficiency e )
equ | oM ent Poor/Drafty oK Good )
* Bundle with solar PV 3. Average Heat/Cool Setting Heat Pump SEER 18 Heat Pump SEER 16 Heat Pump SEER 17 Heat P SEER 18 Heat Purp SEER 13
- Offer heat pump electricity (Degreesy 70°F ® cooing @ pesing

rates

|

Cool : 74°

Cooler Warmer

Adjust your fuel rates

Source: Central Electric Membership Corporation, Heat Pump Calculator (powered by
Apogee Interactive)

rates or choose to custamize your own I ! !, , I , ! I I !

rates.

Select below from the list of preset
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Q4: How do | get one?
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How do | get one?

Barriers &
Challenges:

Implementation

cleanenergytransition.org

1 2
Customer Zal
concerns > >

Home Locating Quote
upgrades contractors Comparisons

(prior to install)
6 4

Incentive sources: Understanding Installation
Federal, State incentive process
& Local eligibility

Review & confirm Complete Receive incentive
incentive a';;ﬁg;;‘i’gn & enjoy
eligibility (if required) upgrades
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How do | get one?

Select Language v OURPROCESS ABOUTUS

CLEANENERGY
CONNECTION CLEAN ENERGY SERVICES *  CLEAN ENERGY PROJECTS ~ m

/\ ] Ai U Heat
I A ‘ 7]
I m p I e m e ntatl o n HEAT PUMP QUOTE COMPARISON GUIDE FOR CALIFORNIA

Solutions & opportunities Questions to Ask Your Air- rOMEOMINERS
Source Heat Pump Installer

System Design

Co nsumer resources Is the system size based on a heat load calculation? ¢
() CO nt ra Cto r | iStS When setting up an air-source heat pump as your main or sole heating source, a well-de g
. . crucial. Calculating the heat load for your specific home is a valuable tool for choosing tk
» Questions-for-contractors guides ===
H Which indoor units do you suggest, where should they go, and why? : -
* Quote comparison tools
It's important to consider where these indoor units will be mounted. Do the locations ali
a n d Se er Ces heating/cocling objectives and the way you use your space?
¢ CO ncie rg e an d COa Ch services How will the controls and thermostat be arranged?

When your contractor is setting up your system, be sure to ask them to explain the therr

This is particularly important if they are installing combined controls for both your heat ¢
backup heating source. Moreover, for wall-mounted ductless units, the thermostat is oft
heat pump indoor unit. To achieve more precise temperature sensing in your living spac

separate thermostat installed at chest height

Left: h : lean.m .com/article/homeown

ions-to-ask-ashp-installer i,

Right: hitps:/cleanenergyconnection.org/article/hea
homeouners [ —
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Closing

» Recording and slides will be shared
by the end of next week

» Session 3: Look for announcement
soon

» Sign up for CETI’'s mailing list to be
iInformed about future forums

- cleanenergytransition.org/sign-up

| " Clean Energy
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Thank you very much

Contacts

Stacia Dreyer: stacia@cleanenergytransition.org

Jen Loomis: jloomis@resource-innovations.com ~ A 7 & 5
Sarah Outcault: smoutcault@ucdavis.edu L S —
i r

‘ / /)8

,’j

1 -
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