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This work was updated in March 2024 to make corrections related to more
recent modelling assumptions. These changes do not materially affect the
report’s conclusions or recommendations. The main change in results is
that hybrid heat is now found to be the most cost-competitive technology
option in Edmonton and Toronto in most cases.
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Executive summary

eat pumps are a uniquely well-suited technology for addressing both
H the causes and impacts of climate change. The role of heat pumps
in limiting the release of heat-trapping gasses is well-known: switching
from the burning of fossil fuels in boilers and furnaces to electricity-pow-
ered heat pumps can lead to nearly zero emissions in regions powered
by clean electricity, and even in places with relatively emissions-inten-
sive electricity, heat pumps result in less emissions than gas furnaces
(International Energy Agency 2022). Heat pumps can also provide protec-
tion from extreme heat, making them a valuable and lifesaving source
of resilience in a time of increasingly frequent heat waves, which are
becoming more frequent and intense as climate change worsens. As
recent extreme heat events have demonstrated, access to space cooling
can be a matter of life and death. For example, only one per cent of the
619 people who died from extreme heat exposure during the 2021 heat
wave in B.C. had space cooling on in their homes at the time of death
(B.C. Coroners Service 2022).

Despite the benefits of heat pumps, household uptake across the country
is lagging behind what's required to be consistent with Canada’s emis-
sions and resilience targets. Providing greater clarity on the costs of dif-
ferent heating and cooling technologies is a key aspect of accelerating
uptake, because it can help improve the information available to consum-
ers and help to determine the areas where further government policy is
needed —either to drive down costs or address other barriers.

The status quo inertia of gas-powered systems results from a lack of
accessible and credible information on heat pumps, and from incomplete
or inaccurate information on the cost of gas relative to other options. To
help address this information gap, we assess the lifetime costs of different
heating and cooling combinations in different ages and types of housing
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across five Canadian cities to determine how heat pumps stack up against
the status quo combination of gas heating and air conditioning. We find
that installing a heat pump is already the lowest-cost option for most
households over the lifetime of the system. We also examine what addi-
tional barriers may be slowing heat pump adoption given their cost com-
petitiveness, including lack of consumer confidence, high upfront costs, the
complexity of navigating existing government rebate and loan programs,
and systemic barriers that reduce access for some parts of the population.

Our analysis concluded the following:

1. Heat pumps are the lowest-cost option for most households. Heat pumps
are the lowest-cost heating and cooling option for most households,
generally offering a cheaper option than gas-fired heating with air
conditioning. This is particularly the case for single family homes and
townhouses, across building vintages, in most of the cities we modelled.
Despite higher upfront costs, the high efficiency of heat pumps and the
fact that they double as cooling as well as heating technology supports
their cost competitiveness.

2.The biggest drivers of differing cost competitiveness are regional energy
prices and climate conditions. In places with low electricity prices relative
to gas (such as Montreal and Halifax) and relatively temperate climates
(such as Vancouver and Halifax), heat pumps outperform gas heating
even under the worst-case assumptions (high equipment costs, high
electricity prices, and low gas prices) in most home types. In contrast,
Edmonton’s low gas prices and cold climate mean that either heat
pumps with gas backup or a gas furnace with air conditioning are the
most cost competitive options.

3. Policy and programming support the cost competitiveness of heat pumps.
Existing federal and provincial rebate programs, as well as the price of
carbon, support the cost competitiveness of heat pumps. This is true
across the country, but in some regions, heat pumps are the lowest-cost
option even absent existing programming, while in others, heat pumps
being the lowest-cost option depends upon the current policy mix,
particularly under high upfront cost and electricity price assumptions.

4.In most cases, the cheapest backup for heat pump heating is electric, not
gas. The all-electric scenario—where a heat pump is paired with electric
backup instead of gas backup—tends to be the cheapest option for most
households, particularly in Vancouver, Montreal, and Halifax.
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5. Despite the lifetime cost advantage of heat pumps, their relatively low
uptake points to other barriers preventing households from choosing heat
pumps when they replace their heating or cooling system. These barriers are
behavioral, economic, and structural in nature. They include information
gaps regarding heat pump performance and cost that undermine
consumer confidence, households' tendency to heavily weigh up-front
costs and discount future benefits when making purchase decisions,
the administrative burden of navigating complex and cumbersome
rebate programs, and structural barriers that limit access for parts of the
population.

Based on these findings, we make five recommendations for what govern-
ments can do to accelerate heat pump uptake across the country.

1. All orders of government should maintain current policies and rebates that
support heat pump adoption, even as uptake accelerates. The existing policy
mix Mmakes heat pumps the lowest-cost heating and cooling option for
households in most of the cities we modelled. There may eventually be a
case for sunsetting some programming as the market matures and costs
fall further in the future, but supports that are targeted to lower-income
households will likely need to be maintained over the long term.

2. All orders of government should streamline existing programming and
improve equity of access. Improvements to the design and coordination
of existing programs could include loosening requirements for home
energy audits as a condition of eligibility; harmonizing equipment
eligibility and other eligibility criteria across jurisdictions; and improving
access for renters, including through broadening eligibility for landlords
to access rebates for rental properties. In addition, governments should
consider streamlining programs to reduce or eliminate up-front costs
for consumers—for example, through point-of-sale rebates and on-bill
financing.

3. Provincial governments should support the establishment of one-stop
shop energy and efficiency services. This involves having one centralized
organization serving as the single point of entry for consumers seeking
information, support, funding, and program services for home heating
and cooling, including heat pump installation, efficiency retrofits, and
access to funding and/or financing. Doing so can help build consumer
confidence and better support households through the program
application and installation processes.

4.To protect Canadians from increasingly frequent extreme heat and
improve equity of access to life-saving space cooling, governments should
establish maximum indoor temperature limits and active and passive
cooling requirements. Provinces should update their building codes to
require that safe maximum temperature limits be maintained through
a combination of active and passive cooling. The federal government
should ensure that the forthcoming resiliency considerations in the
national building code also include cooling requirements and safe
maximum indoor temperature limits.
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5. Provincial and municipal governments should require non-polluting
and high-efficiency heating and cooling in new buildings in regions
where the all-electric heating scenario is already the lowest-cost
option, to avoid creating lock-in of fossil infrastructure and equipment.

Doing so avoids extending gas infrastructure to new housing

developments—infrastructure that may end up stranded and/or
contribute to elevated energy bills as the country decarbonizes.

See our online interactive platform

for a deeper dive into the cost

analysis reported here.
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How heat
pumps pay off
Comparing heating and

cooling options across
Canada

Heat pumps can be a cost-effective way to heat and
cool homes while reducing climate pollution.

This interactive allows you to compare the cost of
heat pumps to other home heating and cooling
options in five cities across Canada. It was developed
by experts at the Canadian Climate Institute based on
extensive economic analysis from the companion
report, Heat Pumps Pay Off: Unlocking lower-cost
heating and cooling in Canada. Results reflect
average costs and do not reflect individual
circumstances of each user.
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Introduction

eat pumps are a crucial technology for addressing both the causes
H and consequences of the climate emergency. Because they generate
heat and cooling from electricity rather than the burning of fossil fuels,
and because they are highly efficient, they represent an effective tool for
reducing emissions from homes and buildings. And since they provide
both heating and cooling in one unit, they can increase the number of
Canadian households with access to cooling technology, thus helping to
keep Canadians safe from the worsening impacts of climate change.

To realize this potential, however, the adoption of heat pumps for home
heating and cooling in Canada will need to accelerate more quickly. While
there are currently many policies and programs at the federal, provincial, and
in some cases municipal levels intended to support heat pump adoption,
there is a gap between actual uptake of this technology across the country
so far and the level of uptake that is needed to meet Canada’s emissions and
resilience targets (Kanduth 2022; see Section 2).

This report investigates how best to increase uptake of this crucial efficiency-
and resilience-building technology over the coming years. Consumer choice
can be a critical driver in shrinking the gap between our targets and actual
heat pump uptake, and cost is of central importance in shaping consumer
choice. Therefore, we conduct a cost comparison to determine whether and
in what cases heat pumps are more costly than other heating and cooling
options, and we then look at what additional barriers may be slowing the
transition to heat pumps.

We assess the lifetime costs of heat pumps compared to the most common
conventional heating and cooling technologies: a gas furnace and central air
conditioning. In order to provide a nuanced picture relevant to a wide range
of Canadian households, we model different housing types and ages across
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five cities—Vancouver, Edmonton, Toronto, Montreal, and Halifax—enabling
us to assess the effects of the range of climates, fuel prices, electricity rates,
and available rebate programs!

While there is some variation across the country and across different housing
types, our results show that installing a heat pump is already the lowest-cost
option for most households over the lifetime of the system. This

Installing a heatpump means that other barriers are likely restricting uptake across

is already the lowest-cost ~ Canada. We review existing research and case studies on
optionfor most house- consumer adoption to better understand these barriers, and
holds over the lifetime conclude that a number of barriers exist to switching to a heat
ofthe system. pump, many of which are related to the fact that the heat pump

market is still in a relatively early stage, and the technology

remains relatively unfamiliar for most Canadians. A lack of
consumer confidence stemming from an absence of clear and trusted
information on heat pump cost and performance is an important psycho-
logical barrier to making the switch. In addition, while our analysis shows
that heat pumps are usually the lowest-cost option over the lifetime of the
equipment, households tend to more heavily weigh upfront costs, which
remain higher for heat pumps, than lifetime and operating costs (Kaufman
et al 2019). The government rebate and loan programs that are available,
while effective at bringing down costs, are often complex and challenging to
navigate, particularly in the time-constrained environment in which house-
holds often make heating replacement decisions. Finally, we identify some
structural barriers that create inequitable access across the country and
restrict the ability of many households to access this technology.

While some of these barriers may recede over time as the market matures,
costs continue to decline, and comfort with the technology improves, this

is unlikely to happen at the speed and scale required for Canada to meet

its emissions and resilience targets absent further policy interventions (see
Section 2). In other words, there is a role for policy now and in the coming
years to directly target the behavioral, structural, and upfront-cost barriers to
accelerate heat pump adoption across the country.

The remainder of this report is organized as follows:

Section 2 describes the decarbonization and resilience benefits

of heat pumps;

Section 3 presents the results of our modelling on the cost
competitiveness of heat pumps compared to alternatives;
Section 4 examines barriers to household uptake that impede adoption;
and,

Section 5 presents policy recommendations to overcome these barriers
and accelerate heat pump adoption across Canada.

 For further detail on our approach and modelling assumptions, see Section 3 below and the
accompanying technical report. Recent studies have also helped to shed light on the cost competi-
tiveness of heat pumps compared to alternatives, including Ferguson and Sager 2022; IEA 2022;
Kaufman et al. 2019; Billimoria et al. 2018; and Gard-Murray et al. 2023.


https://canadianclimat.wpenginepowered.com/wp-content/uploads/2023/09/2024-02-14_Dunsky-CCI-Heat-Pumps-Pay-Off-Revised-Technical-Report_FINAL-5-cities.pdf
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® Box 1. How heat pumps work

Heat pumps are a proven technology that have been efficiently used for decades, but
as aresult of recent innovations and falling prices, they are increasingly competitive
with other, dirtier, and less efficient heating and cooling options. Different types of
heat pumps exist, but they all share similar principles. Simply put, heat pumps use
electricity to move heat from one space to another. Heat pumps provide heat in the
winter by drawing heat from the outside air and pumping it into indoor spaces. This
is possible even in cold outdoor temperatures, as there is a significant amount of
thermal energy available in cold air that can be extracted and moved indoors (Nat-
ural Resources Canada 2022). Heat pumps are fully reversible and operate the same
way in warm weather, removing heat from an indoor space, thereby cooling it.

The fact that heat pumps simply move heat, rather than generating it, is a large part
of why they are so efficient. For each kilowatt hour (kWh) of electricity heat pumps
use to operate, they can produce two to five kWh of heat, meaning they can provide
heating at two to five times the efficiency of even the most modern and efficient
gas furnaces (McKenna et al. 2020; Natural Resources Canada 2022).2 Heat pumps
can also provide cooling as efficiently as central air conditioning systems, and
more efficiently and effectively than window and portable air conditioners (Carrier
2023; BC Hydro 2022). The efficiency of older heat pumps tends to drop in colder
temperatures, though this is less true of newer heat pump models, which perform
efficiently in a wider range of temperatures.

Central air-source heat pumps, ductless mini-split air-source heat pumps (also
known as “mini-splits”), and ground-source heat pumps are the most common
heat pump types in Canada (Natural Resources Canada 2022). Central air-source
heat pumps take heat from the outside air to a central unit, which subsequently
pushes that heat to the rest of the indoor space via heating ducts (HRAI 2023). Mini-
splits, unlike central air-source heat pumps, do not push heat through air ducts,
making them more suitable for buildings without duct systems installed. Instead,
mini-splits warm or cool a liquid that carries that heat or cooling to several “indoor
heads,” which are wall-mounted units similar to single-room air-conditioning
units (Rocky Mountain Institute 2022). Each indoor head, in turn, then warms or
cools a single room or indoor space zone. A standard mini-split heat pump has the
potential to warm or cool up to four rooms or zones, meaning that larger buildings
require additional heat pumps.

Ground-source heat pumps, finally, draw heat from below the earth’s surface
instead of drawing it from the air. Ground-source heat pumps are highly efficient
and able to perform well in extreme temperatures; however, the installation of
ground-source heat pumps is more complex and expensive, given that it involves
drilling and excavation next to the buildings where they are installed (Turner 2023).
As aresult, ground-source heat pumps are not as common as other types of heat
pumps. We have chosen to focus our modelling on air-source heat pumps because
they are much more prevalent across Canada and easier to deploy quickly.

2 Estimates of performance in different climates vary. Natural Resources Canada estimates a coefficient of
performance of 2.2 to 5.4 at 8 degrees celsius; the Rocky Mountain Institute estimates that heat pumps are
2.2to 4.5 times more efficient than Energy Star gas furnaces on an annual basis, depending on climate.
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2. Benefits
of heat pumps

I I eat pumps can provide a wide array of benefits both at the societal
and household levels. As will be discussed below, they are an import-
ant tool for decarbonizing space heating and cooling in homes and build-
ings, and their uptake needs to be accelerated in order for
As heat waves become Canada to reach its emissions reduction targets. In addition
morefrequent and intense to their broad benefits for mitigating climate change, heat
across the country, heat pumps can play a crucial role in protecting Canadians from
pumps are the space extreme heat in a worsening climate emergency. As heat
cooling solution that waves become more frequent and intense across the
is bestpoised to protect country, heat pumps are the space cooling solution that is
Canadians best poised to protect Canadians, alongside the deployment
’ of other necessary measures to improve heat resilience.

O 2.1 Heat pumps are an essential tool
for freeing homes from fossil energy

Meeting Canada’s greenhouse gas emissions targets requires a widespread
switch from fossil gas and heating oil to electric, efficient heat pumps, as well
as other measures to improve the efficiency of heating and cooling homes.
Currently, the burning of fossil fuels for space and water heating in Canada’s
homes and buildings accounts for 10 per cent of Canada’s total emis-

sions (Environment and Climate Change Canada 2020; Natural Resources
Canada 2023a).3 Building emissions need to be reduced by 26 per cent below

3 Canada’s homes and buildings account for 13 per cent of national greenhouse gas pollution, due
largely to the burning of fossil fuels for space and water heating, which make up over 78 per cent of
building emission. Fossil gas is the primary driver of these emissions: it made up 53 per cent of the
energy used in Canadian households in 2019 and accounted for the majority of the emissions from
fuel use within the home (Statistics Canada 2022a).
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2005 levels by 2030 in order to align with Canada’'s 2050 net zero pathway,
but actual reductions are not yet on track (Canadian Climate Institute 2023a;
Canadian Climate Institute 2023b).

Heat pumps are a powerful tool in the effort to decarbonize residential space
heating (International Energy Agency 2022). Switching from the burning of
fossil fuels in boilers and furnaces to electricity-powered heat pumps creates
immediate decarbonization benefits in regions where electrical grids are
already powered by clean energy. In other regions, homes and businesses
with electrified heating will automatically see their Scope 2 emissions decline
towards zero as the grid gets cleaner. But even when running on relatively
emissions-intensive electricity, heat pumps emit between 20 and 30 per cent
less carbon emissions than gas furnaces because of their high efficiency
(International Energy Agency 2022; Kevin Dorma Consulting 2021). And

they are by far the most efficient form of electric heat: heat pumps use up

to 65 per cent less energy than standard electric resistance heating (base-
boards) (Natural Resources Canada 2022), meaning anyone switching from
baseboard heating to a heat pump will see significant cost savings on their
power bill.

There are already indications that heat pumps can consistently meet the
needs of households across Canada in a cost competitive way, but uptake so
far is uneven (IEA 2022; Natural Resources Canada 2022). There are pockets
of high uptake in some parts of the country, particularly where targeted
programs have increased consumer confidence and helped to drive capital
costs down. The Maritime provinces are a success story, with heat pumps
now serving as the primary heating source in 32 per cent of households

in New Brunswick, 27 per cent of households in Prince Edward Island, and
21 per cent of households in Nova Scotia (Turner 2023).% The rate of uptake
has increased substantially in these provinces in recent years, with the
number of heat pumps being installed in New Brunswick tripling over the
last eight years, and Prince Edward Island tripling its share of households
using heat pumps in just three years (Zhang 2023). On Gabriola Island in
British Columbia, a dedicated program initiated and run by local residents to
provide heat pumps at wholesale prices has resulted in nearly half of homes
on the island having a heat pump installed (Sustainable Gabriola 2022).
First Nation communities have been ahead of the curve: on Haida Gwaii,
the Skidegate Band had already installed heat pumps in almost all of their
350 homes as of 2018, while the Heiltsuk Nation on Bella Bella set a goal of
switching off of fossil fuels and has secured funding to install heat pumps
for every community member who wants one (Gilpin 2018; CBC News 2022;
Ecotrust Canada 2019).

In contrast with these pockets of very high uptake, penetration is only two
per cent in Ontario and seven per cent in British Columbia, and while the rate
of uptake across the country has been increasing in recent years, it remains
generally low (Statistics Canada 2023a; Poirier and Cameron 2023). The total

4 In addition to effective programming, the expense and inconvenience of heating oil, a major
heating source in these provinces, has been a major motivator of the shift to heat pumps. For more
details on the key drivers of high heat pump adoption in the Maritimes, see Turner 2023.
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number of heat pump installations in Canada has only increased from
400,000 to 850,000 over the last 20 years, with heat pumps’ share of heating
technologies over that time period increasing by 2 percentage points, from
3 per cent in 2000 to just over 5 per cent in 2020 (Natural Resources

Canada 2020). Meanwhile, the share of heating provided by fossil gas has
remained steady, from 46.5 per cent (5.7 million installations) in 2000 to

45 per cent (or 7.2 million) in 2020 (Natural Resources Canada 2020).

The amount ofheating For the sector to align with Canada’s 2030 climate targets,
provided by heat pumps the amount of heating provided by heat pumps must accel-
must accelerate rapidly’ erate rapidly, with heat pumps’ share of total heating at least

with heatpumps’share doubling by 2030, so that they provide more than 10 per cent of
doubling by 2030.

Box 2. Heat pump performance in cold weather

One of the most significant concerns that consumers have about installing a heat
pump is whether they can perform adequately in cold weather. This concern stems
in part from early adopters who installed a previous generation of heat-pump tech-
nology that didn't provide effective heating in cold temperatures. Cold weather no
longer presents the same barrier that it once did, however.

There have been major technological improvements in heat pump design in

recent years. Modern standard heat pumps can perform well at temperatures
aslow as -8 to -10 degrees Celsius (Manitoba Hydro 2023; Government of British
Columbia 2023). Cold climate heat pumps, which have become more prevalent in
the marketplace over the last five to ten years, are designed to maximize heating
capacity at colder temperatures and can perform well at temperatures as low as
-25 degrees Celsius (Natural Resources Canada 2022). These heat pumps have high-
er upfront costs but reduce the need for backup systems because of their effective
performance in cold temperatures. And experience in peer countries with similarly
cold climates shows that cold weather need not be a barrier to heat pump adop-
tion: Norway, with similar average temperatures to Canada, leads the world in heat
pump penetration, with Finland and Sweden not far behind, and multiple studies
have confirmed high real-world performance in these jurisdictions (Rosenow et

al. 2022; Energy Systems Catapult 2023; Fraunhofer 2020; EnergieSchweiz 2021).

Despite improved technology and performance in cold weather, a backup system
may still be required in some parts of Canada to keep a home warm during the
coldest periods of the year, and insurers often require such a system (see Table 1 for
a description of equipment modelled including backup systems). While it may not
be necessary in more moderate climates, such as southwestern British Columbia,
to be conservative and to ensure our results were comparable across jurisdic-
tions, we included backup requirements for heat pumps in all cities in our model.
Without this backup requirement, the cost competitiveness of heat pumps would
improve even further.

Benefits

10
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Benefits

2.2 Heat pumps can protect Canadians
from extreme heat

Extreme heat is among the deadliest consequences of climate pollution from
the burning of fossil fuels and is a growing threat in Canada: the number of
fatally hot days is set to increase substantially over the coming decades, even
if further global emissions are sharply reduced (Ballester et al. 2023). As
recent extreme heat events have demonstrated, access to space cooling in
an era of increasingly extreme heat can be a matter of life and death (Beugin
et al. 2023). Increasing space cooling uptake across the country is essential to
meeting the resilience targets set out in Canada’s first National Adaptation
Strategy, including the target of eliminating deaths due to extreme heat
waves by 2040 (Environment and Climate Change Canada 2023).

The resilience benefits The resilience benefits of increasing access to space cooling are
Ofincreasing access to particularly pronounced in regions that have historically had

space cooling are par- more moderate climates and therefore have relatively low rates
ticularlypronounced in of space cooling uptake, such as British Columbia, but they are

regions that have histor- not limited to these regions.® The 2021 B.C. heat wave was the

ically had more moderate

climates.

deadliest weather event in Canadian history, and a lack of space
cooling in homes and residential buildings was a major cause
of the 619 direct heat-related deaths: 98 per cent of deaths

and hospital visits during the heat wave were due to extreme
temperatures that people experienced in their homes or residences, and only
one per cent of those who died from heat-related iliness had space cooling
that was turned on at the time (B.C. Coroners Service 2022).57

Across the country, renters and people who live alone have significantly

less access to space cooling than the general population (Quick and
Tjepkema 2023). The 2021 B.C. heat wave drove home the inequitable
impacts of extreme heat: seniors living alone, seniors with chronic health
conditions, people with lower-incomes, and people living with mental illness
were disproportionately impacted (Lee et al. 2023). These unequal impacts
highlight the urgency of expanding access to space cooling in order to avoid
worsening socio-economic inequities in an era of increasing extreme heat.

While air conditioning remains the most common space cooling technol-
ogy for homes and buildings across Canada, heat pumps offer a number of
advantages over air conditioning and are increasingly being adopted to meet

> Rates of access to space cooling vary across the country. Sixty-four per cent of households
nationally had some form of air conditioning in 2021, while in British Columbia only 36 per cent of
homes had air conditioning, compared to 63 per cent of homes in Quebec, 84 per cent of homes in
Ontario, and 90 per cent of homes in Manitoba (Statistics Canada 2023b). However, even in regions
with very high rates of uptake, there remain many people without access. In the Greater Toronto
Area, for example, over 300,000 households—mostly lower-income households and renters—do
not have any type of space cooling (Statistics Canada 2023b; Statistics Canada 2023c).

& Seven per cent of those who died had air conditioning units at the time, but they may have been
used improperly or been in another room (B.C. Coroners Service 2022).

7 The 2021 B.C. heat wave is not the only recent example of deadly extreme heat in Canada. For
example, the 2018 heat wave in Quebec resulted in 210 excess deaths (INSPQ 2019).

n
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Heat pumps offera
number of advantages
over air conditioning
and are increasingly
being adopted to meet
both heating and
cooling needs.

Benefits

both heating and cooling needs. The fact that heat pumps
double as both a clean heating and cooling technology makes
them lower-cost in most cases than traditional air conditioning,
and enables households to reduce their reliance on fossil fuel-
based heating technology as they improve their resilience to
extreme heat (see Section 3 below) (Gard-Murray et al. 2023;
Tan and Fathollahzadeh 2021). This clean heating ability is also

essential to reduce emissions from home heating, whereas
increased adoption of air conditioning paired with gas heating
would drive Canada’s emissions targets further out of reach
(Gard-Murray et al. 2023).

In addition, heat pumps offer comfort and energy savings benefits over some
types of air conditioning because they provide cooling throughout a home,
unlike the limited reach of window and portable air conditioning units. The
inefficiency of portable units and the frequent requirement for multiple
units in different rooms increases electricity bills for users and can dramat-
ically increase summer electricity demand (BC Hydro 2020; BC Hydro 2022;
Moliere 2023; Hydro Quebec 2023). The higher operating costs of portable
air conditioners have implications for renters in particular. Renters who
cannot compel their landlords to install central systems may feel the need
to purchase new or use existing window or portable air conditioning equip-
ment, despite its higher operating costs.®

Box 3. The coolest way to protect
Canadians from climate change

While space cooling technologies should not be the only adaptation intervention
undertaken to reduce extreme heat risk, they are an effective intervention that can
be deployed quickly and at scale, and can protect the most vulnerable people, such
as older adults. For example, a recent Climate Institute report found that if the rate
of space cooling uptake in British Columbia were to double, there would be a 12 per
cent reduction in heat-related deaths and a 40 per cent reduction in heat-related
hospitalization in the 2030s (Beugin et al. 2023).

Other interventions, such as modernizing building design requirements to include
passive cooling measures, and community design choices such as increased urban
greening, are also extremely important to improving heat resilience. Expanding
urban greening in particular could reduce heat-related deaths across B.C.'s Lower
Mainland by 12 per cent in the 2030s, and could prevent even more deaths in the
longer term (Beugin et al. 2023). To reduce the impact of extreme heat on people’s
health and the economy, these policy measures should be expanded and strength-
ened alongside efforts to increase access to space cooling.

& As will be discussed in Section 4, renters face unique barriers to accessing space cooling and there
is a role for improved policy to overcome these barriers and improve equity of access.

12
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3. Cost competitiveness
of heat pumps compared
to alternatives

Cost is a predominant concern for households making heating and
cooling system replacement decisions, yet these households face
significant information gaps in accurately assessing the cost competitive-
ness of heat pumps compared to gas systems (Kaufman et al. 2019).° There
are many reasons for this, including that consumers often don't know
what energy costs to expect years or decades into the future, or what
effect carbon pricing, clean electrification, and other climate and energy
policies will have, making it difficult to factor ongoing operating costs

into replacement decisions (Howarth and Andersson 1993; Hesselink and
Chappin 2019).

To help fill this information gap, we compared the costs of heat pumps

to alternative heating and cooling technologies for households making
replacement decisions today (see box 4 for a description of our approach).
Creating greater clarity on lifetime costs of different technologies is particu-
larly important to overcome the status quo inertia favouring gas-powered
systems, which results both from a lack of accessible and credible informa-
tion on heat pumps and from incomplete or inaccurate information on the
affordability of gas relative to alternatives.

% While cost is one of the most important factors, it is far from the only factor at play as households
make these decisions. As will be discussed in Section 4, a tendency to weigh upfront costs more
heavily than operating costs, a lack of clear information about the performance and comfort level
provided by different technologies, the urgent nature of many replacement decisions, and the
administrative burden of navigating complex rebate programs are also major factors in determin-
ing consumer choice.
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® Box 4. Our approach

The modelling for this report was developed in partnership with Dunsky Energy +
Climate Advisors, using their Heating Energy Decarbonization Model (HEAT). The
HEAT model is specialized in assessing energy and end-user impacts by model-
ling hourly heating load and equipment performance across different technology
mixes. The model can assess end-user costs associated with different heating
technologies in detail and perform sensitivity analyses based on granular data,
such as energy prices and technology performance curves under specific climate
conditions. Using the HEAT model, we assess average annual cost for four space
heating and cooling technology combinations across different housing archetypes
and vintages in five cities across the country. This approach enables us to build a
nuanced understanding of how the costs of heat pumps compare to other heating
and cooling technologies in different types of housing and different regions

of Canada.

Modelling inputs include:

e Climate conditions in five Canadian cities: Vancouver, Edmonton, Toronto,
Montreal, and Halifax

«  Fourresidential building archetypes: single detached (1770 sq ft), townhouses
(1450 sq ft), multi-unit residential buildings with in-unit heating, ventilation,
and air conditioning (HVAC) systems, and multi-unit residential buildings with
central HVAC systems (both with 20 units, at 1040 sq ft per unit).

«  Three building vintages: 1940, 1980, and new construction (2023)

- Four equipment configurations, including four different types of space heating
and cooling equipment: gas heating with air conditioning, standard heat pump
with gas backup, standard heat pump with electric backup, and cold climate
heat pump with electric backup.’®

For comparison purposes, we present lifetime costs as annual average costs, which
include a range of costs averaged over the lifetimes of different technologies. This
metric allows for a clear comparison of technologies with different up-front costs,
operating costs, and life spans.

We applied various sensitivities — what-if assumptions to model different out-
comes —to the model to capture a wide range of upfront installation and equip-
ment cost possibilities, as well as high and low energy prices. For upfront costs, the
low and high capital cost sensitivities for heat pump technologies represent 75 per
cent and 125 per cent of the medium cost assumption, and include installation and
equipment costs. Although low- or zero-interest financing options for heat pump
technologies are available, such as the Greener Homes Loan, we make the con-
servative assumption that all upfront costs are financed at varying interest rates
starting at 7 per cent and slightly decreasing to 5.5 per cent over a 10-year

payback period.*

> See Table 1for a description of the equipment configurations.

" The Greener Homes Loan provides interest-free loans of up to $40,000 for eligible retrofits. While
we assume financing beginning at 7 per cent interest, we have included the impact of interest-free
financing in our online heat pump cost calculator. Interest-free financing produces savings of
approximately $50 to $300 per year, depending on housing type and age.
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To compare energy costs, we assessed all combinations of high to low electri-

city prices and high to low gas prices, as well as the impact of carbon pricing and
scheduled increases out to 2030. The range of electricity prices was based on prior
analysis in our Big Switch report (see Dion et al. 2022) and varies based on jurisdic-
tion. Projections for gas prices also vary by jurisdiction. Details on the modelled gas
prices can be found in the accompanying technical report.

In scenarios that model heat pumps as the primary heating system, we apply addi-
tional costs to cover the installation of a backup heating system. We also include
additional costs for panel upgrades in homes built in 1940 or in 1980 where they
are likely applicable, including for all scenarios that model heat pumps with elec-
tric backup. Our default assumptions include the effect of existing policies such as
rebate programs and carbon pricing, unless stated otherwise (see accompanying
technical report and the Appendix for a description of the programs included in the
model).

The underlying assumptions in the model are intentionally conservative about

the potential cost competitiveness of heat pump technologies. For example, we
include additional costs such as panel upgrades to older buildings for heat pumps
with electric backup where panel upgrades are likely applicable; we also assume
only a slight decrease in current interest rates over time, and assume that a backup
heating system is always installed, even in milder parts of the country and with cold
climate heat pumps. We also don't include the benefits of avoiding fixed gas service
fees in the all-electric heating scenario, which would save households who discon-
nect from the gas network hundreds of dollars extra per year. To account for the
variation in heat pump equipment costs, we include high cost sensitivity for heat
pumps, but do not include a similar sensitivity for gas. And because our model as-
sumes a 2023 replacement decision, we do not account for the falling costs of heat
pumps over time, a trend that is likely to continue as the technology improves and
the market expands (Delta-EE 2021). Due to these combined conservative assump-
tions, heat pumps are therefore likely to be even more cost competitive than our
results indicate.

Scope and limitations:

« Theintentionally conservative assumptions made in the model likely under-
estimate the cost competitiveness of heat pumps (see above).

e Ouranalysis does not look at the costs of different building heat decarboniz-
ation pathways from a system perspective (for example, the implications of
different technology choices for the electricity or gas networks). Forthcoming
research from the Canadian Climate Institute will address this topic.

«  Wefocus only on residential homes, not commercial buildings.

e Ourmodelislimited to four technology configurations for heating and cooling
needs and does not include other technologies, such as ground source
heat pumps.

For more details on the modelling approach and underlying assumptions,
see the accompanying technical report.
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® Table 1. Heating and cooling systems modelled

Gas heating
with air
conditioning

- Standard
@A heat pump with
®)  gasbackup

Standard
©: heat pump with

1) electric backup

Cold climate
@ - heat pump with
1) electric backup

Reference Description

Gas-fired space heating equipment, with air conditioning provid-
ing space cooling. In most cases, gas equipment pairing consists of
a gas furnace with traditional central air conditioning.?

Standard heat pump as the primary heating system and a gas-
fired backup heating system (this is often referred to as a “hybrid”
system). The heat pump doubles as space-cooling equipment.

All-electric configurations, with a standard heat pump as the
primary heating system and an electric resistance backup system.
This backup could be new, efficient electric baseboards or an elec-
tric resistance furnace. The heat pump doubles as space-cooling
equipment.

All-electric configurations, with a cold climate heat pump as the
primary heating system and an electric resistance backup system.
The heat pump doubles as space-cooling equipment.

® 3.1 Heat pumps are the lowest-cost
option for most households

Our modelling finds that heat pumps are the lowest-cost heating and
cooling option for most households, lower than gas-fired heating with air
conditioning (Figure 1).” Despite heat pumps having higher upfront costs,
their efficiency and the fact that they double as a cooling as well as heating
technology supports their cost competitiveness.

IEA 2022; and Kaufman et al. 2019.

2 The exception is for multi-unit residential buildings with in-unit HVAC systems and multi-unit
residential buildings with central heating paired with make-up-air systems, which model portable
air conditioners and chillers, respectively.

' These are similar to the results in other recent studies, notably Natural Resources Canada 2022;
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® Figure 1. Heat pumps are more cost competitive o
than gas furnaces and air conditioning for most households
Annualized cost difference between a standard heat pump with electric backup
and gas heating and air conditioning
Each dot @ represents a household type (combination of building type,
build year and city), arranged by annual cost differences.
+$2,000
difference
per year ®
+$1,000 ®
{ ]
[ 4
[ 4
[ ] Cases where gas
[ ] and AC is cheaper
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Cost of :. Toronto cases, and some
Ost O multi-unit buildings
gas + AC .%.. 9s) A
(baseline) @ Cases wherea ¢
L 1] standard heat pump
[ ) .. with electric backup
... ® is cheaper
00o (all other cities and
.. housing types)
[ 3
°
- $1,000 CA
[
®
[ ]
[ ]
- $2,000
This figure is based on mid-range assumptions for energy prices and equipment and installation
costs, as well as our default assumptions regarding panel upgrades, financing, gas service fees,

and existing programming (see box 4). This figure does not capture cases where heat pumps with
gas backup are cheaper than gas with air conditioning, as in Edmonton and Toronto.

17



Heat Pumps Pay Off

Cost competitiveness

More specifically, heat pumps with electric backup tend to be the lowest-cost
options, particularly for single-detached homes and townhouses, in Vancou-
ver, Halifax, and Montreal across building ages (Figure 2). In general, town-
houses mirror the findings for single-detached homes at slightly lower cost
across all technology mixes. Regional differences play a larger role in deter-
mining the differences in cost competitiveness than building type or age, as
will be discussed below.

Higher upfront costs for cold climate heat pumps make cold climate heat
pumps with backup a costlier option for households than standard heat
pumps in the cities we modelled in most cases. As these relatively new
technologies continue to improve and their upfront costs fall, cold climate

As these relatively new
technologies continue
toimprove and their
upfront costs fall, cold
climate heat pumps are
likely to become more
cost competitive, particu-
larly where they may not
require backup heating
systems because of their
improved performance in
cold temperatures.

heat pumps are likely to become more cost competitive, par-
ticularly where they may not require backup heating systems
because of their improved performance in cold temperatures.'*

4 Because our modelling assumes a 2023 replacement decision, we do not capture the likelihood
of falling costs in the future (see box 4).
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® Figure 2. Heat pumps are the lowest-cost option
for most households throughout Canada

Annualized cost of space heating and cooling with various heat pump configurations
for homes built in 1980

HEAT PUMPS

® Standard heat pump with gas backup Actual costs depend on the
@ Standard heat pump with electric backup I prices of gas, electricity, and
O Cold-climate heat pump with electric backup heat pump equipment

Single-detached house

Comparator Gas heating with AC

Vancouver Edmonton Toronto Montreal Halifax
$3,000 ® 0
per year
@)

$2,000 ® ° @ *8c 8 e
$1,000 “ o *

0]
Townhouse

Comparator Gas heating with AC

Vancouver Edmonton Toronto Montreal Halifax
$3,000
per year e o
$2,000 Y ..Q ..O ..O

o
$1,000 e O

Apartment in multi-unit residential building (in-unit heating)

Comparator Electric baseboard heating with AC

Vancouver Edmonton Toronto Montreal Halifax
$3,000
per year
$2,000
$1,000 O
[ ] ® O
0

This figure displays the range of potential costs, incorporating low, medium, and high energy
prices and equipment and installation costs, as well as our default assumptions regarding panel
upgrades, financing, gas service fees, and existing programming (see box 4)
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® Figure 3. Heat pumps are the lowest-cost option
for most new builds throughout Canada

Annualized cost of space heating and cooling with various heat pump configurations
for homes built in 2023

HEAT PUMPS

® Standard heat pump with gas backup Actual costs depend on the
@ Standard heat pump with electric backup ]\ prices of gas, electricity, and
O Cold-climate heat pump with electric backup heat pump equipment

Single-detached house

Comparator Gas heating with AC

Vancouver Edmonton Toronto Montreal Halifax

$3,000
per year

$2,000

$1,000 [

Townhouse

Comparator Gas heating with AC

Vancouver Edmonton Toronto Montreal Halifax
$3,000
per year
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Apartment in multi-unit residential building (in-unit heating)
Comparator Gas heating with AC

Vancouver Edmonton Toronto Montreal Halifax
$3,000
per year
$2,000
$1,000 o @ Q ) Q o @) (] O
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This figure displays the range of potential costs, incorporating low, medium, and high energy
prices and equipment and installation costs, as well as our default assumptions regarding panel
upgrades, financing, gas service fees, and existing programming (see box 4).
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3.2 The biggest drivers of differing cost
competitiveness are regional energy
prices and climate conditions

Regional differences, in particular regional energy prices and climate condi-
tions, are a significant determinant of the differences in the cost competitive-
ness of heat pumps that can be seen across the cities we modelled (Figure 4).

Figure 4. Heat pump cost savings depend
significantly on local [gas and costs

Annualized cost difference between a standard heat pump with electric backup
and gas heating and air conditioning

Each dot @ represents a household type (building, build year, city), arranged by annual cost differences.

Vancouver Edmonton Toronto Montreal Halifax
+$2,000 T . )
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per year
[ ]
-8 s
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|2 : ® gas and AC
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A standard heat pump with electric backup is... g
..more expensive for a single-detached ..cheaper for a single-detached
house built in 1980 in Edmonton house built in 1980 in Halifax
$3,000
N 2000 8 BN B ()
service charge '
Gas +
Electricity service charge
seee | Electricity
Equipment .
Equipment
0 o
Gas furnace  Standard Standard Gas furnace Standard Standard
and air heat pump heat pump

and air heat pump heat pump
conditioning  with gas with electric conditioning  with gas with electric
backup backup backup backup
Edmonton’s low gas prices and cold climate make Low electricity prices relative to gas and a temperate
heat pumps with electric backup less cost competitive climate in Halifax make heat pumps with electric
than other options. However, heat pumps with gas backup more cost competitive than other options.
backup can outcompete a gas furnace with AC.

This figure is based on the mid-range assumptions for energy prices and equipment and instal-
lation costs, as well as our default assumptions regarding panel upgrades, financing, gas service
fees, and existing programming (see box 4)
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In nearly all cases in Montreal, Halifax, and Vancouver, heat pumps outper-
form gas heating and air conditioning even under the worst-case assump-
tions for heat pumps—of high upfront cost, high electricity prices, and low
gas prices (see box 4 for a description of sensitivities). In these jurisdictions,
heat pumps are consistently more cost competitive than gas heating and
traditional cooling, primarily due to relatively low electricity prices compared
to gas (particularly in Montreal and Halifax) and relatively temperate climates
(particularly in Vancouver and Halifax). This finding holds true for single-de-
tached houses, townhouses, and certain multi-unit residential building types,
across building ages. In Toronto, standard heat pumps with gas backup are
the lowest-cost option for nearly all households under mid-range assump-
tions, and still tend to be cost competitive even under high electricity and
low gas price assumptions.

In Edmonton, heat pumps with gas backup are the lowest-cost option for
single family homes and townhouses built in 1940 or 1980, and in other
cases, gas and air conditioning is the most cost-competitive option, due to

a combination of low gas prices and climate conditions. Edmonton’s gas
prices are substantially lower than in other cities modelled (including in the
high gas cost assumption), while electricity rates are similar to other jurisdic-
tions, which creates a significant cost differential between gas and electri-
city. Climate conditions play an important role: the cold climate drives up
demand for electricity to meet heating needs (and amplifies the effect of the
cost differential between gas and electricity in Alberta) at the same time as
it makes heat pumps relatively less efficient and results in greater use of the
backup heating system.

Apart from regional differences such as climate conditions and energy prices,
the cost competitiveness of heat pumps is also sensitive to initial upfront
cost assumptions for heat pump equipment, as well as the applicability of
various rebates. The capital costs of heat pumps are expected to decline as
they become more widespread and efficient, but current market constraints
in some regions, such as a limited number of suppliers, can lead to high
variability in initial equipment and installation costs. In addition, much of the
cost variation for heat pumps is brand related, whereas gas heating systems
tend to have less variability.”

> The research underpinning this report included contacting manufacturers for price feedback.
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® Table 2. Capital cost assumptions for different heating
and cooling technologies for a single-detached home
(mid-capital cost sensitivity)

Single detached - 1,770 sq ft

Building vintage 1940 1980 2023
Gas-fired furnace”* $4,500 - $6,030 $4,080 - $4,850 $3,750 - $4,170
Central ducted air-conditioner* $4,990 $4,990 $4,760
Standard central ducted air-source $7,570 - $8180 $6,200 $5,760

heat pump (sized at -5°C)

Cold climate central ducted air-source  $14,840 - $19,880 $12,870 - $13,260 $11,890
heat pump (sized at -8.3°C)

Electric duct-heater element $880 - $1,810 $620 - $1,090 $420 - $680
(secondary heating system)

Electric panel upgrade $3,400

O 3.3 Policy and programming support
the cost competitiveness of heat pumps

Existing policy and programing, in particular the carbon price and federal
and provincial rebate programs, support the cost competitiveness of heat
pumps, but the extent of the impact on costs varies across the country. In
some regions, we find that heat pumps are often the lowest-cost option
even absent existing programming, while in others, the current policy mix

is necessary to support their cost competitiveness, particularly under high
upfront cost and electricity price assumptions. Regardless of their impact
on cost competitiveness, rebate programs are essential to addressing access
barriers by reducing upfront costs and incentivizing higher rates of uptake
(see Section 4).

Under some upfront cost and energy price assumptions—including low- and
mid-range equipment and electricity prices—heat pumps are cost com-
petitive in nearly all single-detached houses and townhouses in Montreal
and Halifax even absent existing carbon pricing and rebates. In Edmonton,
however, policy and programming could be expanded to draw down upfront
costs and improve the cost competitiveness of heat pumps. Under mid-
range assumptions for heat pump capital costs, electricity prices, and gas

‘e Refer to the technical report for capital cost assumptions in all building types. The range in the
cost represents cost differences across the five cities modelled. In general, these technologies have
the highest cost in Edmonton or Toronto and lowest cost in Vancouver. The low and high-equip-
ment cost assumption modelled represents 75 per cent and 125 per cent of the mid-equipment
cost assumption, respectively, and include installation and equipment costs.

7. *Low or high capital cost sensitivities were not applied to gas furnaces and air-conditioners, as
the cost for these technologies tends to be more stable than the cost related to heat pumps.
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prices, heat pumps are the lowest-cost option even without rebates in sin-
gle-detached houses and townhouses in Vancouver.
[ Figure 5. Policy and rebates support the
cost competitiveness of heat pumps
Annualized cost of space heating and cooling by technology
in single-detached homes built in 1980
Gas + service charge M Electricity Equipment IR Policy and rebates
Toronto
$3,000
per year
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T S = &
Carbon 2
ricin
$2,000 P 9 n
$1,000 .
Rebates
(0]
Gas furnace and Standard Standard Cold-climate
air conditioning heat pump with heat pump with heat pump with
gas backup electric backup electric backup
Vancouver
Total
$2,000 @ **************************************************
per year Carbon II
pricing
$1,000
—
Rebatesl
0]
Gas furnace and Standard Standard Cold-climate
air conditioning heat pump with heat pump with heat pump with
gas backup electric backup electric backup
This figure is based on the mid-range assumptions for energy prices and equipment and instal-
lation costs, as well as our default assumptions regarding panel upgrades, financing, gas service
fees, and existing programming (see box4).
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o 3.4 Inmost cases, the cheapest backup
for heat pump heating is electric, not gas

In all scenarios that model heat pumps meeting a household’s heating and
cooling needs, we assume additional costs to install and operate a backup
heating system. The secondary system acts as a backup to the heat pump
when outdoor temperatures fall below optimal levels for heat pumps to
work efficiently—this temperature is known as the switchover temper-
ature.® Above the switchover temperature, the heat pump provides all of
the heating, while under the switchover temperature, the secondary system
is engaged to meet heating needs. While our model includes secondary
heating systems in all heat pump scenarios, some buildings may not in fact
require backup heating, depending on climatic conditions, building envelope
and design, and the specific heat pump technology.

We model two different types of backup systems to kick in when switchover
temperatures are reached: electric resistance backup or gas-fired backup.
In systems that use electric resistance backup, the household's heating and
cooling needs are fully dependent on electricity at all times—otherwise
known as all-electric systems.”” For gas-fired backup, when switchover tem-
peratures are reached, the heating system would switch from a heat pump
to gas.

We find that for single-detached homes and townhouses in Vancouver,
Montreal, and Halifax, electric backup for heat pumps is significantly cheaper
than gas backup. For example, under mid-range equipment cost and

energy pricing assumptions in a 1980s single-detached home in Vancou-
ver, a standard heat pump with electric backup is $400 cheaper on average
annually in comparison to a standard heat pump with gas backup. This does
not consider the additional savings for a household if the owners decided to
fully disconnect from gas and capture more cost savings from avoided fixed
gas service fees. In general, in Toronto and Edmonton, heat pumps with gas
backup are currently cheaper than heat pumps with electric backup.

All-electric heating and cooling are generally lowest-cost in multi-unit resi-
dential buildings with central make-up-air unit and in-unit HVAC systems,
particularly in Halifax, Montreal, and Vancouver. However, in multi-unit
residential buildings with central heating systems, standard heat pumps
with gas backup tend to be lower-cost than the all-electric scenario, because
centrally heated multi-unit residential buildings are on a commercial electri-
city rate and have peak charging rates.?

'8 See technical report for assumptions on switchover temperature.

2 In all-electric systems where heat pumps are paired with electric backup, peak usage and grid
capacity are important considerations in planning. While these system-related issues are outside of
the scope of this consumer-focused report, our forthcoming report on the building heat network
will tackle these issues directly and will provide policy recommendations to address them.

20 The exception is Montreal, where all-electric systems and heat pumps with gas backup in multi-
unit residential buildings are very similar in cost.
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It's important to note that if a household chooses to go all electric and
removes all gas equipment from their home, including water heating and
cooking, the savings would be even greater than what is reflected in our
results. For example, a customer in Montreal that disconnects from the gas
system would save over $4,000 over the lifetime of their system in avoided
fixed gas system fees.?’ These savings are not included in our analysis and are
an additional customer benefit to using all-electric systems. This may also be
an important consideration for customers deciding between systems with
gas backup and all-electric systems.

Despite the fact that gas backup tends to be less cost competitive than
going all electric, it may be the most attractive option for those that already
have a gas furnace that does not yet need to be replaced. This approach
may also be relevant for households that need to install or replace only
their cooling systems (Gard-Murray et al. 2023). In parts of the country with
more nascent heat pump markets, suppliers may also be less ready to offer
all-electric systems or may charge a premium. This situation is expected to
improve as the market matures.

2 This calculation is based on an annual gas service fee of $228 in Montreal over 18 years.
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Barriers to
heat pump adoption

eat pumps tend to be the lowest-cost heating and cooling option for

households across the country and across different types and ages of
housing, our modelling results show. Yet despite their lifetime cost advan-
tage, the relatively low uptake of heat pumps in much of the country thus
far suggests that there are other barriers holding households back from
choosing a heat pump when they replace their heating or cooling system.
While the research into consumer motivations for heat pump adoption
in the Canadian context is limited, emerging studies, lessons from other
jurisdictions, and successful examples of pockets of high uptake in Canada
highlight a range of barriers hampering adoption and point to policies that
could help overcome them.?

The factors holding back adoption include economic, behavioral, and struc-
tural barriers: upfront costs remain a substantial barrier, as do people’s ability
and willingness to adopt a new technology and navigate a complex system
of government programs in what is often an uncertain and time-constrained
context. There are also some structural challenges that limit access by parts
of the population, in particular renter households.

Many of the challenges described below relate to the relatively early stage
of the heat pump market and may resolve over time as the market matures
and installations become more common. However, governments in Canada
and around the world do not have the luxury of waiting for the market

to mature. Because Canada needs to upgrade a significant proportion of
existing homes and buildings each year in order to decarbonize the building
stock, the next few years represent a key window of opportunity (Kennedy
and Frappé-Sénéclauze 2021). If homeowners lock in another generation of
fossil fuel heating equipment in the coming years, it would be a significant

22 See, for example, Corbett and Rhodes 2022, Glave and Woollard 2022, Kaufman et al. 2019, Lades
et al. 2021, Hesselink and Chappin 2019, and Michelsen and Madlener 2015.
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Locking in another blow to Canada’s ability to meet its emissions-reduction targets.
generation offossilfuel This window of opportunity highlights the urgency of acceler-
heating equipment would 2ating household uptake in the near-term and avoiding further
bea significant blow to lock-in of fossil systems.

Canada’s ability to meet

its emissions-

reduction targets.

41 Consumer confidence is undermined by
a lack of familiarity and unclear information

Though heat pumps are becoming more common across Canada, infor-
mation gaps persist regarding their performance and cost, undermin-

ing consumer confidence and slowing uptake. A number of interrelated
factors may be contributing to this gap. First and foremost, there is the

fact that despite a recent uptick in deployment, heat pump technology
remains relatively uncommon compared to alternatives (Natural Resources
Canada 2020). Status quo bias and concerns about being an early adopter
may remain barriers until heat pumps are more widely adopted across the
country, as there may be uncertainty about performance in a specific home
or location, and households may prefer to wait until they can rely on direct
accounts of friends, neighbours, and family members who have installed one
for themselves (Kaufman et al. 2019; Hesselink and Chappin 2019). In addition,
while there have been significant improvements in the technology in recent
years, including in noise levels and performance in colder climates and in
larger, older homes, concerns may still persist based on past examples of
poor performance, and perceptions of performance are a driver of people’s
willingness to adopt (Corbett and Rhodes 2022; Gaur et al. 2021). Moreover,
the cooling benefits of heat pumps may be ignored or unrecognized when
households replace failing heating or cooling systems, due to limited
awareness regarding the value of heat pumps as space-cooling equipment
(Gard-Murray et al. 2023).

A lack of supplier readiness and contractor expertise also contributes to
information and access barriers and can undermine consumer confidence.
Knowledge about the technology among contractors—including about
performance in different climates and in different types of homes, as well as
proper installation techniques—can be lacking (Owen et al. 2013). Consum-
ers considering getting a heat pump may receive contradictory and con-
fusing information from different sources on their costs and performance,
including from different HVAC installers.?® Moreover, anecdotal accounts of
improper installation that undermines performance can have major impacts
on consumer trust and confidence. Contractor capacity is growing with heat
pumps in general as well as with hybrid systems, but knowledge of and
experience with all-electric systems is still less advanced. Other jurisdictions

2 We included high upfront cost sensitivities in our modelling to account for the wide variety of
quotes that consumers may receive from contractors. See Table 2 for more details.
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such as the United Kingdom are addressing these issues through dedicated
training programs and grants that enable heating engineers to upskill and
become qualified heat pump installers at a low cost (Government of the
United Kingdom 2023a).

Exacerbating these informational barriers to heat pump adoption is the fact
that many replacement decisions are made with a high degree of urgency
when existing equipment fails, with households needing to quickly procure a
replacement to provide heating or cooling. One recent consumer study in B.C.
found that heating system breakdown is the trigger for replacement deci-
sions in over one third of cases, with fear of imminent breakdown comprising
an additional 20 per cent (Glave and Woollard 2022). Together, this means
that households may be operating in a highly time-constrained environ-
ment in over half of cases. Status quo bias is reinforced by this time element,
as consumers have little time to increase their familiarity and comfort level
with new technology, or find an installer who works with heat pumps, as

part of the decision-making process. There is also an added time burden of
navigating a relatively complex system of rebate programs under these time
constraints, and program requirements for energy audits that precede instal-
lation may preclude the ability of households to make these replacement
choices when existing equipment fails (Glave and Woollard 2022).

» 4.2 High upfront costs remain a major barrier

Though the cost of heat pumps is expected to continue to decline, and our
results show that lifetime costs for heat pumps are lower than the alterna-
tives in most cases, the higher upfront cost of heat pumps remains a barrier
for households, despite rebates intended to bring down capital costs (see
Table 2). When making purchase decisions, households tend to heavily weigh
up-front costs and discount future benefits—a substantial barrier to heat
pump uptake because the key cost advantage of heat pumps is their lower
operating costs, which offset their higher capital costs over the course of a
few years (Kaufman et al. 2019; Goody 2014).

Moreover, households have little basis to anticipate changes over time in
fossil fuel and electricity prices, hindering their ability to make informed
decisions based on lifetime costs and reinforcing the tendency to empha-
size upfront costs, which are easily measured and understood (Howarth and
Andersson 1993; Hesselink and Chappin 2019). Households also often assess
costs over a shorter time horizon than the equipment lifetime, not least

as such assets are non-portable and homeowners and renters may move
within this period. In addition, awareness of rebate programs to support heat
pump adoption is relatively low across Canada, though research suggests
that simply improving awareness of existing rebate programs may not be an
effective way to significantly increase adoption (Corbett and Rhodes 2022).

The relatively high upfront costs pose a particular barrier for lower-income
households, meaning that these households may be locked out of seeing
the lifetime savings that a heat pump can deliver, as well as the potentially
life-saving benefits of having access to space cooling. Forthcoming research
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from the B.C. Centre for Disease Control indicates that receiving income
assistance (which places households below the poverty line) was strongly
associated with increased mortality during the 2021 B.C. heat wave, under-
scoring the importance of ensuring that lower-income households are able
to access space cooling (Lindsay 2023). Since most existing rebate programs
confirm eligibility and disburse payment only after the installation process is
complete—including, notably, the federal Greener Homes Program —house-
holds have to carry significant upfront costs for installation before they

are reimbursed, a cost that lower-income households in particular may be
unable to carry. Moreover, not knowing in advance whether one ultimately
qualifies for the rebates can be a major psychological barrier, made worse
by anecdotal stories of households that failed to receive anticipated rebates
because of administrative errors by them or their contractors (Dunn 2023).

4.3 Complex and cumbersome
programming impedes uptake

While there are many programs in place across Canada to reduce the upfront
cost of heat pumps, the complexity of these programs and shortcomings in
their design limit their effectiveness and create a substantial administrative
burden for households. Multiple support programs are offered by different
levels of government, depending on the jurisdiction, with different qualifying
criteria (including different equipment eligibility), different approval times,
and different applications (see Appendix).?* In some cases, notably for the
Greener Homes grant and loan programs, home energy audits are required
that households must pay for out-of-pocket before knowing whether they
will ultimately qualify for the program. The administrative burden created
by this type of complex programming has been shown to be a key barrier
that holds households back from following through on initial intentions to
install a heat pump (Lades et al. 2021).?° Lagging applications to the Greener
Homes Grant over the first two years suggest challenges accessing the
program: application rates are currently behind government targets, with
only 30,000 payments issued in each of the first two years of the program,
less than one third of the annual uptake needed for the program to meet its
target (Natural Resources Canada 2023b).?° As well as presenting a barrier to
the general population, the complexity of end-user programming may be a
particular barrier for the elderly, who are more vulnerable to extreme heat,
and for recent immigrants.

24 |n addition to complex programming, households in some regions may encounter restrictive
bylaws regarding heat pump placement, noise restrictions, and visibility. Condo owners, in addition,
must seek approval for retrofits like heat pump installations, and such approval may be denied by
their condo association.

25 This finding is in line with findings on the effects of administrative cost on other energy
efficiency investments and is hypothesized to be largely due to present bias (i.e. delaying more
challenging tasks despite long-term benefits). Some research suggests that addressing behavioral
barriers through reducing the administrative burden may be even more important in improving
uptake than further financial incentives (Lades et al. 2021).

26 The Greener Homes grant program began accepting applications in 2021 and has a target of
supporting 700,000 homeowners over seven years, by 2028.

Barriers
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There are, however, newer examples of programming that is simpler and
easier to access: select provincial programs (in New Brunswick, Prince
Edward Island, and Nova Scotia) provide heat pumps for free for qualifying
low-income households, and the recent federal Oil to Heat Pump Afford-
ability Program does not require an audit. These direct incentive programs,
offered specifically for heat pumps, provide greater clarity and ease of access
for consumers (Turner 2023).

One potential pathway to reduce the administrative burden and improve
the accessibility of existing rebate programs is the enhanced deployment of
point-of-sale rebates, which provide instant discounts to consumers upon
purchase. Point-of-sale rebates have been shown to be effective with con-
sumers and have been widely deployed to support electric vehicle adoption,
but their use for heat pumps is limited to date (Roberson and Helves-

ton 2022).?” Intermediaries such as retailers and contractors play an influen-
tial role in shaping consumer choice when point-of-sale rebates are used,
ensuring that these actors are aware of the benefits of heat pumps will be
critical to program success (Matthews et al. 2016).

Another option for improving access to heat pump installations is on-bill
financing, where utility companies finance the upgrades and recover the
costs through repayment on the billing system. In turn, people pay back their
retrofit loans through their electricity bills. Since energy bills will tend to be
lower in homes with heat pumps (see Section 3), amortizing the upfront costs
with on-bill financing can allow for lower monthly spending on heating and
cooling—even including including the cost of monthly loan payments.

There are many other potential benefits of on-bill financing, including the
fact that utilities already have established billing relationships with their cus-
tomers, as well as access to information about their energy use and payment
history, and that on-bill financing can allow for occupants to transfer the
loan to new occupants if they move before maturity. For some programs,
such as the U.K's Green Deal program, on-bill retrofits are designed for the
property, not the homeowner. This is beneficial because if the loan applicant
moves, they can stop paying for the loan and easily transfer it to the next
owner through the utility bill (Government of the United Kingdom 2023b).
Tenants can also ask their landlords to upgrade the efficiency of their homes
and have the loan included on the tenant’s utility bill (Natural Resources
Canada 2016).

27 Prince Edward Island provides one recent example of the deployment of point-of-sale rebates,
albeit with substantial eligibility restrictions (Government of Prince Edward Island 2022).
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@ 44 Structural barriers limit
access for many households

In addition to the challenges discussed above, which undermine the ability
or willingness of households to choose a heat pump when making heating
system replacement decisions, structural barriers also exist that limit access
of parts of the population to these technologies in a more systemic way. Most
rebate and loan programs across Canada, for example, target owner-occupied
households in single-detached homes: owners of condos are often ineli-
gible for rebates, as are landlords and renters (see the Appendix for eligibility
criteria of different programs) (Wyton 2023).

Renters in particular face unique barriers in being able to access heat pump
technologies, many of which are more challenging to address than barriers
faced by homeowners. Many of these barriers stem from the fact that while
renters typically pay energy bills, landlords pay for the installation of heating
and (in many cases) cooling systems.?® There is limited incentive for landlords
to invest additional capital to install a heat pump when the benefits—Ilower
bills, a more comfortable home environment, and resilience to extreme
heat—accrue to occupants rather than owners. Since owners, in most cases,
do not benefit directly from lower energy bills, some may seek higher rents
to amortize their upgrading costs.?® In addition, the asymmetry of infor-
mation between owners and prospective tenants around the conditions of
the unit—including indoor air temperature and the cost of utility bills, for
example—Ilimits the incentives for landlords to upgrade the system.

Furthermore, there is no “right to cooling” in Canada, and most jurisdic-
tions lack legislated or regulated upper temperature limits that would
trigger obligations to provide cooling in the absence of a financial incentive
(Griffin 2023). Some jurisdictions are, however, beginning to move in this
direction. British Columbia has proposed changes to the B.C. Building Code
that would establish a maximum indoor temperature limit of 26 degrees
celsius in one living area, through either passive or active cooling, and the
City of Vancouver will require space cooling in all new multi-family homes as
of 2025 (B.C. Ministry of Housing 2023; City of Vancouver 2022).

While these measures apply to new builds, addressing the challenges of
retrofitting existing housing stock and improving access to space cooling for
renters in these buildings is essential for creating equitable access to these
lifesaving technologies in an era of increasing extreme heat.*° The City of
Hamilton is attempting to address this challenge by developing a bylaw to
require landlords to ensure safe temperature limits in both new and existing

28 Even if renters had the ability to install a heat pump themselves, incentives are weaker to do so
because renters tend to move more frequently than homeowners and the payback accrues over
time.

2 However, in jurisdictions where rent increases are regulated, they may be unable to do so.

30 There are numerous documented instances of landlords restricting the ability of tenants to
install air conditioning themselves, and there are additional complexities in upgrading electrical
systems in older, multi-unit buildings, which are often the most affordable for renters (Uguen-
Csenge 2023).
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Barriers

rentals (City of Hamilton 2023), while Efficiency Nova Scotia has a dedicated
rebate program for efficiency upgrades (including heat pumps) for multi-
unit rental buildings, with specific affordability criteria (Efficiency Nova
Scotia 2023).

Energy poverty is a real problem in Canada, and addressing the barriers

that keep renters from benefiting from the energy and cost savings of heat
pumps is a crucial step in addressing it, as people living in poverty are more
than twice as likely to rent their homes than the general population (Randle
et al. 2022). In addition, improving access to clean technologies for renters is
critical to reaching national emissions reduction and resilience targets, given
that one third of Canadians rent their homes (Statistics Canada 2022b).*

s Canada’s National Adaptation Strategy sets a number of relevant targets, including: “By 2025,
50% of Canadians have taken concrete actions to better prepare for and respond to climate change
risks facing their household; by 2026, 80% of health regions will have implemented evidence-based
adaptation measures to protect health from extreme heat; and by 2040, deaths due to extreme
heatwaves have been eliminated.” If these targets are to be achieved, proactive efforts in policy
design to address inequities in access to space cooling are required.
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Policy implications
and recommendations

rom a lifetime costs perspective, heat pumps tend to be the lowest-cost
Fchoice for consumers, especially given current policy and program-
ming. However, upfront cost remains a significant barrier in heat pump
adoption. Further barriers discouraging uptake include a lack of
consumer confidence, unclear information, the time-constrained nature
of most heating replacement decisions, and the burden of navigating
complex and cumbersome government programming. There are also
inequities in access that effectively lock many Canadians out of being
able to see the benefits of installing a heat pump, meaning that those
who are most vulnerable to extreme heat and rising energy

Those who are most vul- bills are currently the least able to reap the benefits of these
nerable to extreme heat technologies.

and rising energy bills
are currently the least All of these barriers can and should be addressed to improve

able to reap the benefits
of these technologies.

uptake across the country.®? Supporting the deployment of heat
pumps is good policy on all fronts: it lowers bills for households
and helps governments meet their emissions and resilience
goals. All orders of government have an important role to play,
particularly in this relatively early stage of the heat pump'’s adoption curve. In
some cases, we recommend policies to address existing market barriers and
streamline the installation process for households; in other cases, we recom-
mend a regulatory approach to overcome structural hurdles. Our recommen-
dations are as follows.

s2. Evidence from jurisdictions with very high heat pump uptake, such as Sweden, illustrate that
a policy mix to address these barriers can help accelerate uptake by shifting consumers’ percep-
tion of heat pumps from “an unfamiliar and potentially risky technology to a mainstream heating
system option.” (Rosenow et al. 2022).
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Recommendations

1. All orders of government should maintain current policies and rebates that
support heat pump adoption, even as uptake accelerates. The existing policy
mix results in heat pumps being the lowest-cost heating and cooling
option for most households in the cities we modelled across Canada.
Broad pricing signals—particularly the carbon price—are key factors in
making the case for heat pumps over gas. The federal government should
maintain the schedule of planned carbon price increases, as it is the most
cost-effective way of providing broad incentives across the economy for
low-cost emissions reductions, including for home heating. Maintaining
the current scale of existing financial supports as heat pump adoption
accelerates in the near term is important during this relatively early market
stage. There may eventually be a case for sunsetting some programming
as the market matures and costs fall further in the future, but supports
that are targeted to lower-income households in particular will likely need
to be maintained over the long term.

2. All orders of government should streamline existing programming and
improve equity of access. While existing rebates generally support the
cost competitiveness of heat pumps, major issues face consumers in
accessing and navigating these rebates, and consumers are often required
to carry substantial upfront costs while waiting for their reimbursement.
Improvements to the design and coordination of existing programs could
include loosening requirements for home energy audits as a condition of
eligibility, harmonizing equipment eligibility and other eligibility criteria
across jurisdictions, and improving access for renters, including through
broadening eligibility for landlords to access rebates for rental properties
(see current eligibility restrictions in Appendix). In addition, governments
should consider expanding and streamlining programs to reduce or
eliminate up-front carrying costs for consumers—for example, through
point-of-sale rebates and on-bill financing (as discussed in Section 4).

3. Provincial governments should support the establishment of one-stop shop

energy and efficiency services to build consumer confidence and support
households through the program application and installation processes.

A one-stop shop approach involves having one centralized organization
serving as the single point of entry for consumers seeking information,
support, funding, and program services for home heating and cooling,
including heat pump installation, efficiency retrofits, and access to funding
and/or financing.

One-stop shop models have been proven to increase heat pump adoption
in other countries. This is partly because a one-stop shop approach reduces
the time and resources households need to commit to the retrofit process,
and makes it easier for applicants to receive support from multiple funding
sources (International Energy Agency 2023; European Commission 2023).33

33 One-stop shops can be public or private. For example, Ireland’s approach offers households all
the services and support required for a complete home energy upgrade, which involves managing
the entire process for applicants from the initial home energy assessment, grant application,

project management, contractor works, and the final building energy rating certification (Inter-
national Energy Agency 2022; Pardalis et al. 2022; Sustainable Energy Authority of Ireland 2023).

Another public example is Germany's KFW Effizienzhaus national retrofit program, which leans
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Recommendations

A one-stop shop approach also facilitates the provision of tailored
information and advice from a single trusted source, which can help
overcome consumer trust and informational barriers (International Energy
Agency 2023; European Commission 2023). This approach would address
many of the barriers to heat pump uptake at once.

This one-stop shop service should also be made available to housing
associations, condo associations, and other housing governance
structures. It would provide training to building managers and others

to ensure that equipment functions as intended and that the needs of
tenants are being met. In addition to advising households on energy and
efficiency technologies and programs, governments should still expand
and streamline existing programs to further simplify the experience and
improve equity of access (see recommendation 2).

4.To protect Canadians from increasingly frequent extreme heat and improve
equity of access to life-saving space cooling, governments should establish
maximum indoor temperature limits and active and passive cooling
requirements. Provinces should update their building codes to require that
safe maximum temperature limits be maintained through a combination
of active and passive cooling, and the federal government should ensure
that the forthcoming resiliency considerations in the national building
code also include cooling requirements and safe maximum indoor
temperature limits.** In addition to these measures to improve resilience
in new buildings, governments should develop dedicated strategies to
improve renters’ access to space cooling in existing buildings, including
considering dedicated incentive programs and regulations that require
clean heating and cooling when heating systems are replaced.

All orders of government should ensure that policies that seek to improve
resilience, and policies that seek to reduce emissions fromn homes and
buildings, are in sync and working synergistically. Otherwise, there is

a risk that policies and regulations to increase heat resilience—such

as requiring active cooling in building codes or expanding access to
cooling technologies through programming—wiill lead to decisions and
investments that are at odds with climate change mitigation goals. This
could happen, for example, if central air conditioning uptake accelerates,
when a heat pump could more elegantly have met that cooling need

on licensed Energy Advisors who provide support to apply for retrofit loans or grants, devise
remodelling plans, direct the actual retrofits and all contractors (including the evaluation of
quotes), measure results, and help fill out relevant application forms (KfW 2023; Pardalis et al. 2022).
Sweden'’s Klimatfastigheter Smaland AB is an example of a private one-stop shop that coordinates
all aspects of retrofits for households, such as negotiating the price for all the different renovation
works on behalf of its clients (Pardalis et al. 2022).

34 Twenty-six degrees Celsius is often stated as the temperature above which indoor building
temperatures become dangerous and associated with higher mortality (BC HEAT Committee
2022). One of the targets in Canada’s National Adaptation Strategy is: “By 2026, additional climate
change resiliency considerations are incorporated into 3 Canadian Codes (National Building Code,
Canadian Highway Bridge Design Code, and Canadian Electrical Code)” (Environment and Climate
Change Canada 2023).
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instead.*® Pairing a building code requirement for active cooling with
a requirement that heating and cooling equipment be non-polluting
and 100 per cent energy efficient would protect against this risk (see
recommendation 5).

5. Provincial and municipal governments should require non-polluting and
high-efficiency heating and cooling in new buildings, in regions where the
all-electric heating scenario is the lowest-cost option. Doing so would
avoid locking in fossil infrastructure and equipment. Our results show
that, of the five cities we modelled, heat pumps with electric backup are
already the lowest-cost option in all new builds in Vancouver, Montreal,
and Halifax. Heat pumps with electric backup are also the cheapest
options for newly built single-detached homes and townhouses in
Toronto (see Section 3). Requiring clean and high-efficiency heating and
cooling (as well as water heating and cooking) in new builds in regions
where it is cost competitive avoids extending gas infrastructure to new
housing developments—infrastructure that may end up stranded or
contribute to elevated energy bills as the country decarbonizes.* It also
corrects against misaligned incentives, as developers may have fewer
incentives than owners to choose a system that delivers low operating
costs (as opposed to a system that is currently desirable based on past
performance). In regulating new builds, governments should avoid being
overly prescriptive and should allow for flexibility of different non-emitting
heating and cooling systems that may be particularly effective in different
circumstances.

35 See Gard-Murray et al. (2023) for further discussion of the benefits of replacing new central air
conditioners with heat pumps, and policy options to do so.

36 Implications of different electrification pathways for the building heat network and strategies for
managing peak demand will be explored in the Canadian Climate Institute’s forthcoming research
on decarbonizing building heat.
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Appendix

Select programs across Canada that support heat pump adoption
This is not an exhaustive list of programs available to incent heat pump adoption,

and not all of these rebate programs were included in our modelling. For more details

on the assumptions underpinning the modelling, see the accompanying technical report.

PROGRAMS INCLUDED IN OUR MODEL

CANADA GREENER HOMES GRANT, CANADA
Funder: Government of Canada

Grants up to $5,000 towards the cost of eligible home retrofits, including heat pumps.

Eligibility constraints
Pre- and post-retrofit EnerGuide evaluations needed.
Landlords renting their properties and renters are ineligible.
- Co-ops and all homes that are six months or newer ineligible.

CLEANBC BETTER HOMES AND HOME RENOVATION REBATE PROGRAM, B.C.
Funder: Government of B.C.

Up to $6,000 in rebates for heat pumps.
Up to $500 for electric service upgrades.

Eligibility constraints
Landlords renting their properties and renters are ineligible.
Multi-unit residential buildings ineligible.
Proof of fossil fuel system removal needed.
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NOVA SCOTIA'S HEATING SYSTEM REBATES, NOVA SCOTIA
Funder: Efficiency Nova Scotia

Up to $1,600 in rebates for heat pumps.

Eligibility constraints
Renters ineligible.
Homes that are six months or newer ineligible.

NOVA SCOTIA'S AFFORDABLE HOUSING PROGRAM, NOVA SCOTIA
Funder: Efficiency Nova Scotia

Up to 300,000 per project or 80% of the project cost, whichever is lower. Rebates for
energy efficient upgrades.

Eligibility constraints
Multi-unit residential rental properties.
Must meet the maximum rental rate criteria according to a housing type.

NOVA SCOTIA'S COMMERCIAL NEW CONSTRUCTION PROGRAM, NOVA SCOTIA
Funder: Efficiency Nova Scotia

Up to a maximum of $750,000 for meeting various energy efficiency standards and
requirements, including heating and cooling equipment.

Eligibility constraints
- A new structure.
Project must implement at least two energy efficient measures.
Project must achieve a reduction in total building energy consumption of at least
25% and at least 100,000 kWh of electricity savings.

AFFORDABLE MULTI-FAMILY RESIDENTIAL PROGRAM, ONTARIO
Funder: Enbridge Gas
Up to $200,000 for energy-efficient retrofits or new constructions.
Eligibility constraints
In addition to social and municipal housing providers, shelters, and co-ops, mar-

ket-rate multi-family buildings are eligible if at least 30 per cent of units are rented
at less than 80 per cent of the median market rent.
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TORONTO HOME ENERGY AND LOAN PROGRAM, ONTARIO
Funder: City of Toronto

$2,000 rebate for a standard air-source heat pump.
$2,500 rebate for a cold climate heat pump.

Eligibility constraints

Single-detached, semi-detached, or row house in the City of Toronto.
Renters ineligible.

LOGISVERT EFFICIENT HOMES PROGRAM, QUEBEC

Funder: Hydro-Québec

Receive $140 per 1,000 BTU/h at -8°C for a high-efficiency heat pump.
Eligibility constraints

Single-family, semi-detached, row house, mobile home, four-season cottage)
located in Québec.

EFFICIENT SOLUTIONS PROGRAM, QUEBEC
Funder: Hydro-Québec

Up to 75% of eligible purchase and installation costs.
Eligibility constraints

Commercial, industrial, and institutional customers.
New and older buildings are eligible.
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® PROGRAMS NOT INCLUDED IN OUR MODEL

CANADA GREENER HOMES INITIATIVE'S OIL TO HEAT PUMP AFFORDABILITY
PROGRAM, CANADA
Funder: Government of Canada

Upfront payment of up to $10,000 for cold climate air-source heat pump systems.

Eligibility constraints
Landlords renting their properties and renters are ineligible.
While the program does not require the removal of the existing heating source,
many provinces and municipalities require the removal of an oil tank that is no
longer in use.
Homes that are six months or newer ineligible.
Program is for cold climate heat pumps only.

CANADA GREENER HOMES LOAN, CANADA3”
Funder: Government of Canada

10-year, interest-free loans between $5,000 and $40,000 for eligible retrofits.

Eligibility constraints
- Applicants must be eligible for and apply for the Canada Greener Homes Grant.
- Adequate credit history needed.
Loan must be approved before retrofits can start.

HOMEWARMING PROGRAM, NOVA SCOTIA
Funder: Government of Nova Scotia

Full cost of heat pump and installation covered for low-income households.

Eligibility constraints
Households are only eligible if their household income is less than $27,250 -$72,113,
depending on the household size.
Landlords renting their properties and renters are ineligible.
- Applicants should not plan to sell their properties in the near future.

$7 While we assume financing beginning at 7 per cent interest in this report, we have included the
impact of interest-free financing, such as that provided by the Canada Greener Homes Loan, in our
online heat pump cost calculator.
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CLEAN HOME HEATING INITIATIVE, ONTARIO
Funder: Enbridge Gas and the Government of Ontario

Up to $4,500 in support for installing an electric heat pump.

Eligibility constraints
Only people who reside in Ajax, Barrie, Pickering, Whitby, Sault Ste. Marie,
St. Catharines, Peterborough, and London are eligible.*®
Renters ineligible.
Program is on a first-come, first-served basis and subject to the availability of
program funding.

FREE HEAT PUMP PROGRAM, P.E.I.
Funder: Government of P.E.I.

Full cost of heat pump and installation covered for low-income households.

Eligibility constraints
Landlords renting their properties and renters are ineligible.
Households are only eligible if their household income is up to $75,000.
Properties valued at $300,000 or more ineligible.

ENHANCED ENERGY SAVINGS PROGRAM, NEW BRUNSWICK
Funder: Government of NB

Full cost of heat pump and installation covered for low-income households.

Eligibility constraints
Landlords renting their properties and renters are ineligible.
Households are only eligible if their household income is up to $70,000.
Program is on a first-come, first-served basis and subject to the availability of
program funding.

38 The Clean Home Heating Initiative is only offered in select northern and southern communities
that represent a diverse geographic spread that will provide the opportunity to test the hybrid
heating system in a range of climates.
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