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Jesse, further to the consideration of public comments on the Draft RCAAP, and in particular
my prior comments requesting that key measures in the Draft RCAAP relating to
electrification and bans on gas appliances include factual benefit and cost data, here is a recent
Harvard Center for the Environment Energy Policy study on the capital, installation and
operating costs of electric heat pumps. Please include this in the public comments record on
the Draft RCAAP and also provide to CAC members and to the CAC staff and consultants for
consideration in the additional analysis of benefits and costs of the Draft RCAAP measures
and funding needs for reducing the costs of electrification under the Draft RCAAP.

Thx!

Chris Warner
St. Helena

chrisjwarner52@gmail.com

On Thu, Jan 29, 2026 at 4:53 PM Christopher J Warner <chrisjwarner52(@gmail.com> wrote:
That sounds fine Jesse - I just think planning for implementation and funding needs before
you actually know what you are implementing (including what your plan is that is subject to
the CEQA review) seems premature and a waste of staff effort—if the mandatory measures
in the draft RCAAP are significantly modified, it would appear logical to conclude that the
implementation plan, funding needs, and CEQA review would be far different...

Chris
On Thu, Jan 29, 2026 at 4:33 PM Gutierrez, Jesse <Jesse.Gutierrez(@countyofnapa.org>
wrote:

Hi Chris,

The CAC workplan conversation was more of a high-level planning discussion of what
would happen after the RCAAP is adopted. The RCAAP Initial Study CEQA document still
needs to go out for public review and comment. We are hoping to have that ready in mid- to
late-February.

Thank you for your comment and I will include it as public comment on the RCAAP for the
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Highlights

*  We examine policies to promote heat pump adoption using national
bill and usage analysis.

* Heat pump adoption would reduce bills for electric, propane, or oil
users by up to $3000.

*  Where bills fall, policies should focus on financing and incentives for
multi-unit homes.

» For most natural gas users, about half of U.S. heating demand, bills
would rise by up to $1500.

» Electricity price reform and solutions like time-of-use rates and
thermal storage are needed.

Abstract





Heat pumps are a critical technology for decarbonizing the buildings sector, but adoption rates
remain low in the United States. Here, we examine policies to promote widespread heat pump
uptake based on a national-scale analysis of the impact of heat pump adoption on consumer
heating bills and patterns of heating usage across the contiguous United States. At current fuel
prices, we show that heat pump adoption would widely reduce heating bills in households using
electric resistance, propane, or oil. Drawing on residential energy consumption data, we highlight
that for these households, policy interventions should focus on overcoming barriers associated with
financing and include incentives for landlords to implement heat pump upgrades in multi-unit
dwellings reliant on electric heating. However, for approximately half of U.S. residential heating
energy demand—households using natural gas in northern regions with cold winters—our analysis
shows that heat pump adoption would significantly raise annual heating bills. In these regions and
households, policies should prioritize lowering the price of electricity, such as through time-of-use
pricing structures, paired with technologies like thermal storage that allow households to shift
heating to lower-cost periods. More generally, targeting high electricity prices will be essential to
promoting electrification across all sectors in these regions.

Introduction

Electrification of space heating using heat pumps is likely to be the most technologically scalable
and cost-effective solution for decarbonizing the buildings sector, relative to other options such as
hydrogen or biogas. As heat pumps use electricity to move heat at high efficiencies, they can offer
greater energy efficiencies than fossil-based systems (natural gas, oil, or propane) and conventional
electric resistance heating. Despite a steady increase in heat pump sales—including surpassing gas
furnace sales in recent years (Rosenow et al., 2022; AHRI, 2025)—overall market penetration
remains low, averaging only 14% of U.S. households, with substantial regional variability (EIA,
2024a; EIA, 2024b). Low adoption rates in colder northern states, which account for roughly half of
U.S. energy demand for space heating (EIA, 2024c), may be a result of high electricity prices relative
to other heating fuels like natural gas, creating an economic disincentive for switching (Davis,
2024).

Here we conduct a high-resolution analysis of the impact of heat pump adoption on space heating
operating costs (i.e. consumer bills). Specifically, we determine how air- and ground-source heat
pump retrofits would change heating bills for the average-sized household across different climates,
fuel types, and energy prices in the contiguous United States. Additionally, we draw on data from
the EIA Residential Energy Consumption Survey (RECS) to analyze broader trends in heating fuel
use, energy demand, and household characteristics, highlighting economic barriers and
opportunities—particularly where subsidization should be prioritized. We also discuss the
implications of our results in the context of overall cost-effectiveness of investments, but do not
perform detailed calculations of net present value or payback times, given the extreme variability in
upfront costs of heat pumps. Finally, we examine proposed technologies and policies for enhancing





the cost-effectiveness of heat pumps, such as heat pump water heaters, time-of-use electricity
pricing, and carbon pricing.
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Change in annual household heating bills

To examine the impact of heat pump adoption on annual household heating bills across the United
States, we calculated the change in annual heating costs for the average-sized household by primary
heating fuel (eq. (1)), mapping the annual cost difference (ACjannya1 ) relative to the baseline fossil

system. All data variables are shown in Table 1.ACynnual = (S%"gi, . Ce) — (E%’t . Cff)

Although our analysis focuses on the change in heating bills for the average-sized household (by
state), household ...

Trends in space heating usage and fuel types

In 2020, approximately 1,180 TWh of energy was consumed for space heating in the United States
(EIA, 2024g), representing about 40% of total household energy consumption, although this varies
regionally. Energy consumption for space heating is greatest across northern states, where winters
are colder and longer, as illustrated by the greater number of heating degree days (Fig. 1). In these
regions, up to 60% of annual household energy consumption is used for space heating. To a lesser
extent, ...

Policy implications

Current state- and national level policies to promote heat pump adoption focus overwhelmingly on
overcoming the high upfront costs associated with their purchase and installation, typically through
tax rebates or direct subsidies (Mass Save, 2025; NYSEG, 2025). However, as shown in this analysis
and others (Wilson et al., 2024), heat pump uptake also impacts operating costs, with the effect on
consumer bills varying across the diversity of climate, fuel costs, and heating types of the United ...

Conclusions





The economic impact of heat pump adoption varies across the United States based on existing
heating systems, climate, and, most importantly, the price of electricity relative to other heating
fuels. Here we show that based on current fuel prices, heat pump adoption would reduce heating
bills in households using electric resistance, propane, or oil across many parts of the country.
However, in these households, the time to repay the upfront costs of installation with savings in
utility bills may ...
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Workers install an air-source heat pump at a home in Charlotte, Vt. Robert Nickelsberg/Getty Images

Americans want heat pumps — but high electricity prices may
get in the way

Published: January 29, 2026 8:19am EST

Roxana Shafiee

Environmental Fellow, Center for the Environment, Harvard University; Harvard Kennedy School
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Heat pumps can reduce carbon emissions associated with heating buildings, and many states have set

aggressive targets to increase their use in the coming decades. But while heat pumps are often cheaper

choices for new buildings, getting homeowners to install them in existing homes isn’t so easy.

Current energy prices, including the rising cost of electricity, mean that homeowners may experience

higher heating bills by replacing their current heating systems with heat pumps — at least in some

regions of the country.

Heat pumps, which use electricity to move heat from the outside in, are used in only 14% of U.S.
households. They are common primarily in warm southern states such as Florida where winter
heating needs are relatively low. In the Northeast, where winters are colder and longer, only about 5%

of households use a heat pump.

In our new study, my co-author Dan Schrag and I examined how heat pump adoption would change

annual heating bills for the average-size household in each county across the U.S. We wanted to
understand where heat pumps may already be cost-effective and where other factors may be

preventing households from making the switch.

Wide variation in home heating





Across the U.S., people heat their homes with a range of fuels, mainly because of differences in
climate, pricing and infrastructure. In colder regions — northern states and states across the Rocky

Mountains — most people use natural gas or propane to provide reliable winter heating. In California,

most households also use natural gas for heating.

In warmer, southern states, including Florida and Texas, where electricity prices are cheaper, most

households use electricity for heating — either in electric furnaces, baseboard resistance heating or to

run heat pumps. In the Pacific northwest, where electricity prices are low due to abundant

hydropower, electricity is also a dominant heating fuel.

The type of community also affects homes’ fuel choices. Homes in cities are more likely to use natural
gas relative to rural areas, where natural gas distribution networks are not as well developed. In rural
areas, homes are more likely to use heating oil and propane, which can be stored on property in tanks.

Oil is also more commonly used in the Northeast, where properties are older — particularly in New

England, where a third of households still rely on oil for heating.

In different regions of the US, people use
different energy sources to heat their

homes

Click on a fuel type in the drop-down menu below to see
what percentage of homes in each U.S. county use each type
of heating energy.
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Sources: Heating source: Shafiee and Schrag, 2025, county boundaries: US Census
2024. - The Conversation, CC-BY-ND

Why heat pumps?





Instead of generating heat by burning fuels such as natural gas that directly emit carbon, heat pumps
use electricity to move heat from one place to another. Air-source heat pumps extract the heat of
outside air, and ground-source heat pumps, sometimes called geothermal heat pumps, extract heat

stored in the ground.

Heat pump efficiency depends on the local climate: A heat pump operated in Florida will provide
more heat per unit of electricity used than one in colder northern states such as Minnesota or

Massachusetts.

But they are highly efficient: An air-source heat pump can reduce household heating energy use by

roughly 30% to 50% relative to existing fossil-based systems and up to 75% relative to inefficient

electric systems such as baseboard heaters.

Heat pumps can also reduce emissions of greenhouse gases, although that depends on how their

electricity is generated — whether from fossil fuels or cleaner energy, such as wind and solar.

Air-source heat pumps are better at
heating in warmer areas

Heat pumps that move heat from the outside air to warm the
indoor air generate more heat per unit of electricity in
warmer parts of the country than in colder areas. The
numbers are the units of heat per kilowatt-hour of electricity.
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Sources: Heating source: Shafiee and Schrag, 2025, county boundaries: US Census
2024. - The Conversation, CC-BY-ND
Gray areas have no data for that geographical designation.
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Heat pumps can lower heating bills





We found that for households currently using oil, propane or non-heat pump forms of electric heating
— such as electric furnaces or baseboard resistive heaters — installing a heat pump would reduce

heating bills across all parts of the country.

The amount a household can save on energy costs with a heat pump depends on region and heating
type, averaging between $200 and $500 a year for the average-size household currently using

propane or oil.

However, savings can be significantly greater: We found the greatest opportunity for savings in

households using inefficient forms of electric heating in northern regions. High electricity prices in

the Northeast, for example, mean that heat pumps can save consumers up to $3,000 a year over what

they would pay to heat with an electric furnace or to use baseboard heating.

Switching to air-source heat pumps can
cut heating bills

People who use many common heating fuels would see
savings — but not people who heat with natural gas, who
could see their annual heating bills climb after the switch.
Click on a fuel type in the drop-down menu below to see the
details for each U.S. county.

From heating oil to air-source heat pump~

- _
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Sources: Heating source: Shafiee and Schrag, 2025, county boundaries: US Census
2024. » The Conversation, CC-BY-ND
Gray areas have no data for that geographical designation.

A challenge in converting homes using natural gas





Unfortunately for the households that use natural gas in colder, northern regions — making up around
half of the country’s annual heating needs — installing a heat pump could raise their annual heating
bills. Our analysis shows that bills could increase by as much as $1,200 per year in northern regions,

where electricity costs are as much as five times greater than natural gas per kilowatt-hour.

Even households that install ground-source heat pumps, the most efficient type of heat pump, would

still see bill increases in regions with the highest electricity prices relative to natural gas.

Installation costs

In parts of the country where households would see their energy costs drop after installing a heat
pump, the savings would eventually offset the upfront costs. But those costs can be significant and

discourage people from buying.

On average, it costs $17,000 to install an air-source heat pump and typically at least $30,000 to

install a ground-source heat pump.

Some homes may also need upgrades to their electrical systems, which can increase the total

installation price even more, by tens of thousands of dollars in some cases, if costly service upgrades

are required.

In places where air conditioning is typical, homes may be able to offset some costs by using heat
pumps to replace their air conditioning units as well as their heating systems. For instance, a new

program in California aims to encourage homeowners who are installing central air conditioning or

replacing broken AC systems to get energy-efficient heat pumps that provide both heating and

cooling.

Rising costs of electricity

A main finding of our analysis was that the cost of electricity is key to encouraging people to install

heat pumps.

Electricity prices have risen sharply across the U.S. in recent years, driven by factors such as extreme

weather, aging infrastructure and increasing demand for electric power. New data center demand has

added further pressure and raised questions about who bears these costs.

Heat pump installations will also increase electricity demand on the grid: The full electrification of
home heating across the country would increase peak electricity demand by about 70%. But heat

pumps — when used in concert with other technologies such as hot-water storage — can provide

opportunities for grid balancing and be paired with discounted or time-of-use rate structures to

reduce overall operating costs. In some states, regulators have ordered utilities to discount electricity_

costs for homes that use heat pumps.





But ultimately, encouraging households to embrace heat pumps and broader economy-wide
electrification, including electric vehicles, will require more than just technological fixes and a lot

more electricity — it will require lower power prices.






next CAC meeting.

Thanks,

Jesse

From: Christopher J Warner <chrisjwarner52 @gmail.com>

Sent: Thursday, January 29, 2026 8:50 AM

To: Gutierrez, Jesse <Jesse.Gutierrez@countyofnapa.org>

Subject: Re: On-Line Availability of Public Comments on Draft RCAAP

[External Email - Use Caution]

Jesse, never mind, I accessed the video directly on Granicus.

However, in a quick review of the meeting, it appears the Committee is putting the "cart
before the horse" both in an administrative sense and a legal sense, potentially conflicting
with the requirements for adopting a plan based on substantial evidence in the record from
the public as well as public comments. The transcript appears to include a CAC decision
to move forward with "implementation" of the draft RCAAP BEFORE IT HAS BEEN
ADOPTED BASED ON PUBLIC COMMENTS AND THE RECORD. This would seem
to violate administrative due process e.g. rulemaking requirements, as well as the CAC's
own direction that staff come back to the CAC with recommended changes to the draft
RCAAP based on the public comments.

I think "implementation" of the draft RCAAP is premature and legally questionable,
particularly under CEQA and the CAC's charter, unless and until the CAC actually adopts
the final RCAAP based on the record and public comments.

Hopefully I am misinterpreting the CAC's direction to staff, but please include this
comment as part of the public record and transmit it to CAC members.

Thank you!

Christopher Warner
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