More for Less

A B.C.-wide switch to heat pumps could provide cooling,
comfort, and lead to lower energy bills and less carbon
pollution—without increasing total electricity usage
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Executive
summary

British Columbia faces a triple heat threat.

Firstly, summers are getting hotter and dangerous

heat waves are becoming likelier, posing serious risks

to public health and safety. Half of B.C. households
currently don’'t have access to cooling in their homes and
could experience extreme discomfort or even serious
health issues like heat stroke and dehydration. Already,
many households have turned to plugging in inef cient,
standalone air conditioners. If this trend continues, it will
add signi cant demand to B.C.’s electricity grid and lock
households into needlessly expensive summer hydro bills.

Secondly, the rapidly rising cost of living is still a top issue
on everyone’s mind. Home energy costs are a major
contributor to household bills, and some families may be
forced to choose between heating or cooling their homes
to a comfortable temperature or paying for groceries. And
thirdly, as the warming of the world continues, B.C. needs
to do its part to limit climate change by reducing emissions.

One technology can help address all of these issues: the
electric heat pump. While they work much like a central
air conditioning system, heat pumps can heat as well as
cool. In the summer, heat pumps will protect their owners
from scorching heat waves while also Itering air pollution
associated with forest res. In the colder seasons, they
provide affordable, comfortable, and evenly distributed
heating with zero emissions.

For this report, Clean Energy Canada commissioned new
modelling from an independent consultant to assess
exactly how big heat pump bene ts could be for British
Columbians.We found that heat pumps could lead to
lower energy bills and emissions without increasing

total electricity usage in the province.
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What heat pumps

could deliver

For the province

>~

Cost savings

for consumers

$675 million less
in annual energy bills

(0o

Lower annual electricity usage
If all existing electric resistance and natural
gas systems were switched to heat pumps,
electricity usage would go down today and
avoid future load from inef cient A/C units

Carbon emissions
reductions

3.5 megatonnes CCe

of savings annually

For households

| b

Comfortable
temperatures in
summer and winter

The opportunity is clear, but this is a transition
that the province needs to plan for. Without a
coordinated effort by the provincial government
and utilities, vulnerable British Columbians
may not be protected in the coming heat
waves, the electricity grid will face challenges
through the addition of many inef cient A/C
units being plugged in, and while higher-
income households will reap the bene ts of

ef cient heat pumps, lower-income households
will be stuck with higher energy bills and paying
for maintaining natural gas infrastructure with

a shrinking customer base.

Getting ahead of these challenges with careful
planning is the best way the B.C. government
can protect consumers, secure cost savings for
households, and stabilize the grid.

The solution:CoolBC a clean heating
and cooling action plan that unlocks lower
energy bills for all British Columbians,

drives down emissions, and ensures energy

Improved indoor
air quality

= ® '8l

S 2

Smaller carbon
footprint

Lower annual
energy bills

Savings compared to:
Natural gas + A/C

Electric resistance + A/C

(Compared to cold climate air source heat pump, anal savings)

Remove upfront
cost barriers and
help low-income
households lock
in more affordable

energy bills
Improve Make heating and
CC(()):Z%T;F cooling system
and workforce i
) clean by
readiness

default

Cool BC:
a clean heating
and cooling
action plan

Require Ensure all

utilities to new homes are
plan ahead for @& ef cient and
an electri ed electri ed where
future possible

Protect all British
Columbians,
especially
vulnerable groups,
against heat

systems are ready for an electri ed future.
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The modelling for this report

For this report, Clean Energy Canada commissioned The modelling includes scenarios for four of B.C.’s
modelling from McDiarmid Climate Consulting to asse “climate zones,” representing different weather

the bene ts of a switch to heat pumps for heating, circumstances (CZ 4, 5, 6, and 7A in the gure below)
cooling, and water heating in the province of B.C. and three different building types (single-detached,
The consultant modelled the impacts on energy bills single-attached, and apartment). For province-
emissions, and total energy use. Results are based a wide results, we modelled a heat pump scenario
comparison with the current mix of heating, coolingnd with a mix of heat pump types, and heat pump and
water heating systems, as well as current energyiges electric resistance water heating. More details on the
and emissions factors. methodology can be found in the appendix.

B.C.’s climate zones
°
B Climate zone 8 SMIRIVEE
Il Climate zone 7B
[ Climate zone 7A
Climate zone 6
B Climate zone 5

B Climate zone 4

[ ]
Fort Nelson

Prince Rupert
g5 Dawson Creek

Squamish
\ancouver
( ® Hope

Nanaimo o
OVictoria

Key takeaways from the modelling

@ On average, annual household energy bills with aldo @ If all of B.C.’s heating and cooling systems

climate air source heat pump would b&169 lower were switched out to heat pumps, adding
than with a natural gas furnace and A/C, and $849 cooling for half of all households, it would
lower than with electric resistance heating and A/C. result in net savings of 800 GWh compared
) ) ) to current annual electricity usage for
@ For the province as a whole, these energy bill savings heating and cooling.

could add up to $675 million annually.

Electri ed heating and cooling will increase

(>) Heat pump hot water heatersare the least expensive peak electricity demand, but this is something
option for water heating in all housing types. utilities can, and should, plan for.

@ A heat pump produces 97% less pollution than a
natural gas furnace.If the entire province switched
from current heating systems to fully electric heat
pumps and electri ed water heating systems, savings
could be as high as 3.5 megatonnes annually,
equivalent to 6% of B.C.’s total emissions.

Clean Energy Canada More for Less 3



The trouble with

heat

Summers are getting less comfortable in B.C. as the province heats up at a rate faster

than the rest of the world.

Climate change has made summer heat waves in the
province 10 times more likely, and access to cooling
is no longer just a matter of comfort? Rather, it has
become a health issue, especially for vulnerable
populations like the elderly. High levels of heat can
lead to discomfort or even pose health risks, including
heat stroke, dehydration, cardiovascular strain, and
respiratory issues® The 2021 heat dome caused 619
deaths according to estimates from the BC Coroners
Service, with scientists nding the heat wave was
ampli ed by climate change*® Unfortunately,B.C.

does not have the best starting position: the province
has the lowest uptake of air conditioning in the
country, with only about half of households reporting
access to an air conditioning system in 2025. Air
conditioning uptake has already doubled over the
course of a decade, but most households are plugging
in inef cient, standalone A/C units, adding electricity
load to B.C.’s grid that could pose a challenge.

At the same time, winter energy bills are contributing
to growing concerns about a rising cost of livingorty
percent of households in B.C. are heating their homes
with inef cient electric baseboard systems, bringing

up their hydro bills” And for the roughly 32,000
households heating with an oil furnace, often in more
remote regions, winters come with upfront payments
for oil deliveries running into the thousands of dollars.
The largest group of B.C. households heats their homes
with natural gas, and while the removal of the carbon
tax reduced the cost of gas, in the same year FortisBC
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received two approvals to increase rates for customers,
rst by an estimated $170 per year for the average
customer and then by an additional $35 annually*°

And with each season change, B.C. moves closer to
its climate targets. If the province is to achieve net-
zero emissions by 2050, we cannot ignore the 7% of
annual emissions that come from residential buildings,
with most caused by fossil-fuel- red space and water
heating!* The recently released, independent review
of the province’s CleanBC plan made it clear that we
need to rethink the way we do climate polidy.B.C. can
meet this economic moment while still doing its part to
reduce global emissions.

The province is already progressively electrifying.
Households are adopting clean technologies because
they want to reduce their monthly bills and their
emissions, or because they see the improvements in
ef ciency and comfort. While the bene ts are great for
those who switch, an uncoordinated transition risks
leaving people behind and incurring high systems
costs. If we only leave electri cation to those who can
afford it, a shrinking base of natural gas customers will
be left to pay for stranded infrastructure.

There is no silver bullet to tackle all of these
challenges, but the electric heat pump can play
an outsized role in addressing themUnlocking the
clean heat opportunity will require a deliberate and
coordinated set of policies.



The heat pump opportunity

Ensuring all B.C. families stay comfortable during hot summers and have energy
bills they can afford will require a combination of efforts.

Building new homes with shading, ventilation, and
green roofs can help keep them codf. Thermal Energy
Networks can heat and cool high-density neighbourbds
using waste or geoexchange energy, but the heat ppris
likely to play an outsized rol& It functions like a familiar
air conditioning system and can be installed in theast
majority of houses, whether new or existing.

A heat pump will usually provide multiple bene tsta
household at the same time: cooling, affordable engy
bills, and lower emissions. And for the provinciahergy
system as a whole, a well-coordinated transition teat
pumps can ensure a smarter use of energy and an
equitable distribution of costs.

The heat pump

Health and
safety

opportunity

Lower
energy bills

11%
don’t know already have one
15% ‘
say it won't
work for
their home How Metro
Vancouverites want one
feel about
6% heat pumps

don’t want one

9%
are skeptical
are intrigued

Source: Abacus Data / Clean Energy Canada 2025

Energy

ef ciency emissions
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Types of heat pumps

There are multiple types of heat pumps on the Canadian market, and it is helpful to understand the
main differences between them to know which one may make sense for a certain type of hdme.

Air source heat pumps

Air source heat pumps are the most commonly sold heat pump in Canada. They
use technology similar to that in a refrigerator or air conditioner and function by
transferring and compressing heat. Even when the air outside feels cold, there is
still heat energy present that a heat pump can leverage. In the summer, the heat
pump transfers heat from inside to outside the home to keep cool.

Cold climate air source heat pumps

Cold climate air source heat pumps are speci cally designed to maintain high
ef ciency in very cold winters. They can function in outside temperatures as
low as -30°C, maintaining ef ciencies twice that of other heating systems at
very low temperatures. They usually come at somewhat of a price premium
compared to “conventional” air source heat pumps.

Ground source heat pumps

Ground source heat pumps (also called geoexchange heat pumps) use
heat from the earth or ground water. Since the earth remains at a stable
temperature, they can be extremely ef cient even on the very coldest winter
days. However, they rely on a buried ground loop, which means they require
outdoor space and usually come at a relatively high installation cost.

Hybrid heat pump systems

Heat pumps can also be installed in combination with an existing (or new)
natural gas furnace, with the furnace being used as a supplementary system
or when outside temperatures drop below a pre-set “switchover” temperature.

Central, mini-split, window, or air-to-water heat pumps

Heat pumps can be installed in different ways, just like a heating
system or air conditioner. Large homes or homes with existing ducts
may bene t from a centrally installed heat pump system, with the
hot or cool air spread through the house via ducts. An alternative
is to have one or multiple mini-splits in rooms of the house. Not yet
widely available on the Canadian market is the window-mounted
heat pump, which can be installed similar to a window A/C unit

in some window types and may be a cheaper alternative for
apartments. Heat pumps can also be installed with an air-to-water
system, where the heat is transferred through the home in the form
of hot water, using radiators or in- oor heating.

6 Clean Energy Canada More for Less



Health and safety

Extreme heat is a growing concern in B.C., espebjal
after the 2021 heat dome. If we do not address the
need for people to stay cool, we will see both imrdiate
and long-lasting health effect$® Heat pumps can help
keep British Columbians healthy, safe, and comfoitike.
In addition to cooling, heat pumps can also providar
Itration, protecting families against the pollutio from
ever more common wild re smoke$

As hot summers have become more prevalent, the
uptake of air conditioning systems has increased
signi cantly over the past decade. In 2013, only 21%
of B.C. households had any type of air conditioner in
their home—bhy 2023, this number had risen to 56%.
One in ve of these new systems was a heat pump,
but the biggest increase was actually in standalone air
conditioners (such as window units), which are often
relatively inef cient and can lead to high increases

in electricity bills during the warmest seasons, while
delivering uneven cooling and often a lot of noise.

Air source heat pumps work similarly to (central) air
conditioners, compressing heat and moving it from one
place to another. But where air conditioners only do so
in one direction, heat pumps can switch directions and
heat as well as cool, costing only a few hundred dollars
extra in manufacturing costs to add the required parts.
In fact, a research collaboration between several
Canadian organizations showed that installing heat
pumps instead of central A/C systems across Canada
could save Canadians $10.4 billion in energy bills and
reduce 19.6 million tonnes of CQemissions between
2025 and 2035.1®

Who wants heat pumps?

Lower energy bills

Heat pumps have the potential to make energy bills
more affordable across B.df the entire province was
heated by electric heat pumps and water heaters,
annual energy bills would be a total of $675 million
lower than they are with current systemsaccording to
the modelling commissioned for this report.

For an individual household, energy bills with a cold
climate air source heat pump are on average $169 a
year lower than with a natural gas furnace and A/C,
and $849 a year lower than with electric resistance
heating and A/C.

The exact savings of a heat pump compared to
another system depends on the type of house, what
part of the province it is in, and the exact systenThe
next section of this report shows the impact of adat
pump on different household energy bills accordirtg
new modelling.

According to data from the federal government, 7% of B.C. heating
systems were heat pumps in 2022¢ The provincial government
has cited a higher number, saying that approximately 13% of B.C.

households used a heat pump®

Clean Energy Canada recently worked with Abacus Data to conduct market
research about interest in heat pumps in Metro Vancouveir4% reported
already having a heat pump and another 22% said they would like to get a heat pumpé An

additional 25% said they had a positive impression of them

but needed to learn more. Only 6% said the technology did not appeal to them.

Notably, we found that half of respondents were unaware of key facts about heat pumps, such as the
fact that they can provide cooling, function well in cold weather, and are highly energy ef cient. After
receiving this information, the share of people who wanted to install a heat pump (but did not have

one yet) jumped from 22% to 34%.

Heat pump water heaters (tested as “ef cient electric water heaters”) were even more popular, with
80% of Metro Vancouver respondents having a positive impression of the technology and
59% indicating they were likely to consider installing one.

Clean Energy Canada More for Less 7




295 Energy ef ciency

Heat pumps can lead to huge energy ef ciency savings,
being two to ve times more ef cient than a natural gas
furnace or electric baseboard?® While heat pumps lose
some of their ef ciency in extremely low temperatures,
they still far outcompete the ef ciency of natural gas
furnaces and electric resistance heating on cold days.
A recent study of heat pump performance in B.C.
homes found that at -20°C, cold climate air source

heat pumps were still on average twice as ef cient as a
natural gas furnace®

This added ef ciency provides a great opportunity for
B.C.’s electricity system. Currently, 40% of households
heat with electric resistance heating which is a

signi cant draw on the power systeni! According to

our modelling, replacing electric resistance heating
with a cold climate heat pump saves on average

67% of annual electricity use for a householdin

the province as a whole, replacing electric resistance
heating with heat pumps could save almost half of the
electricity currently used for heating and cooling in B.C.

Reduced climate pollution

Heat pumps are a great way to save emissions from
home heating, especially when they are powered in
B.C. where 98% of electricity comes from renewable
sources?

Our modelling nds thata B.C. household in a single-
detached house switching from a gas furnace to a
cold climate air source heat pump would save 97%
of its emissions from heating and coolingThat

is an estimated 3,200 kg of CQevery year, which

is equivalent to an individual ying roundtrip from
Vancouver to Paris.

* In this scenario, we assumed all current natural gas furnaces would be supplemented by a conventional air source heat pump, while all electric resistance heating would remain in place.

Additionally, the increasing uptake of air conditioning
systems in B.C. presents a potential challenge for
the grid. The share of households with A/Cs has
already doubled between 2013 and 2023, and

most of these new systems were standalone units.
Without intervention, it is likely that many more British
Columbians will see the need to install inef cient A/C
systems like window units to stay comfortable and
safe in sweltering summersProviding A/C across

the province would add an estimated 1,563 GWh of
annual electricity demand, according to our modelling.
If heat pumps were installed instead of conventional
A/C systems, this could be reduced by a quarter.

Heat pump appliances also offer opportunities to save
energy in other parts of the home. A heat pump water
heater, for example, uses on average only a quarter
of the energy of a conventional electric water heater.
A heat pump clothes dryer uses half the energy of a
conventional dryef?

If the entire province switched from current heating
systems to fully electric heat pumps and electri ed
water heating systems, savings could be as high as
3.5 megatonnes annually. That is 6% of all of B.C.’s
current emissions.

A hybrid heating scenario where heat pumps are
paired with gas furnaceswould still cut climate
pollution, but it reduces the potential emissions
savings by approximately half compared to a fully
electri ed scenario.
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How much can households save

Heat pumps are highly ef cient and can therefore bring down monthly energy bills for almost
all households in B.C., from an apartment in Vancouver to a single family home in Cranbrook.

$2,800
The vast majority of B.C. households would 5 600 .
have lower energy bills with a heat pump ’
The graphic to the right visualizes different scenarios $2:400
for heat pump energy bill savings with different heat $2,200
pump types and in different climate zones. o
Larger dots represent more homes. $2,000 ‘
$1,800
o t
@ All types of heat pumps in all scenarios lead to > $1,600
lower energy bills than electric resistance heating o H
and an A/C.On average, annual energy bills are 8 $1,400 °
$849 lower with a cold climate air source heat = $1.200 ]
pump compared to electric resistance heating 2
and air conditioning. g $1.000 H
@ In almost all cases, a heat pump will lead to lower $800 :
energy bills than a natural gas furnace plus A/C. $600 ° .
On average, bills with a cold climate heat pump H . .
are $169 lower. $400 ‘ : ®  Lower
o energy
(3) Ground source heat pumps lead to the greatest $200 ¢ H ’ b'A”S

energy bill savings, but these do come at a high $0

upfront cost and may not work for every home.
-$200

@ Hybrid heating systems generally lower bills but
less so than fully electri ed cold climate heat -$400
pumps in most parts of the province, except in Apartment  Single Single
the northernmost climate zones. attached  detached

Heat pumps @ Electric resistance plus A/C
compared to: @ Natural gas furnace plus A/C
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Savings are especially high in comparison to electric
resistance heating A household in B.C. is expected

to spend an average of $849 less on energy bills
annually with a cold climate air source heat pump
compared to electric resistance heating and air
conditioning. Savings potential is in uenced by

climate zone as well as housing and heat pump types.
A family in a single-detached home in Nanaimo, for
example, would pay $1,480 less in energy bills with a
cold climate air source heat pump than when running
electric resistance heating and A/C. A household in
an apartment in Vancouver would cut energy bills by
$318 per year by using a conventional air source mini-
split heat pump instead of electric baseboards and a
window A/C unit.

When compared to natural gas systems, cost outcomes
vary based on a range of factors including size of the
home, climate zone, and uctuations in gas prices over
time. In our modelling (based on current utility rates),
almost all cases with a heat pump resulted in lower
annual energy bills than a natural gas furnace plus
A/C. The highest difference was found for a single-
detached home in climate zone 6 (e.g. Revelstoke or
Prince George), comparing a natural gas furnace to a
ground source heat pump with the heat pump resulting
in energy bills that were $608 lower per year, but a
conventional air source heat pump can also bring home
the savings for most British Columbians. For someone
living in a single-detached home in the Lower Mainland,
a conventional (non-cold climate) heat pump would
result in energy bills an average of $228 lower than a
natural gas furnace and A/C.

There are a few cases where energy bills are higher
with a heat pump. These are primarily the cases where
a natural gas furnace is compared to a conventional

(non-cold-climate) air source heat pump in northern
climate zones with very low winter temperatures. These
non-cold-climate heat pumps are designed to work

ef ciently in more moderate climates and lose their

ef ciency in extreme winter temperatures, bringing up
energy bills.

Instead of relying fully on electricity, heat pumpsan
also be installed in combination with an (existing)
natural gas furnace, which is referred to as a hyidr
system. Such a setup could be a good tin the coddt
parts of the province. When temperatures drop to
extreme lows, an air source heat pump will work lgs
ef ciently and therefore be more expensive to run.

At -30°C or lower, even a cold climate air sourcesht
pump relies on electric resistance heating, whick & lot
less ef cient. Our modelling found that for houseHds
in the coldest climate zone (Dawson Creek), savings
were higher with a hybrid system than a fully eleced
cold climate air source heat pump.

In southern B.C. (from Victoria to Kelowna), howexe
our modelling nds that annual energy bill savingsfrom
a fully electri ed cold climate heat pump are higher
than those of a hybrid system in all housing typedn
these more moderate climates, a hybrid system wsiill
see the heat pump taking on most of the load. If é&h
switchover temperature were set at -3°C, for exang|
the heat pump would cover approximately 98% of
heating. A properly sized conventional (not coldrobte)
heat pump can ef ciently cover all heating in thislimate
zone and will also save consumers on the equipment
and service cost of maintaining a furnace. Even whe
household does not use any natural gas, the servicest
of being connected to FortisBC's gas grid is $154p
year (these potential savings were not included any of
the scenarios)?’

Savings from a fully electri ed or hybrid heat pump

$300

$250

$200

$150

$100

$50

$0

Single
detached attached

Single  Apartment Single Single

$-50 detached attached

$-100 Climate zone 4 (Vancouver) Climate zone 5 (Kelowna)

Apartment

Single Single  Apartment
detached attached

Single
attached

Apartment
Single
detached

Climate zone 6 (Cranbrook) Climate zone 7A (Dawson Creek)

B Savings of a cold climate air source heat pump compared to a natural gas furnace + A/C
[l Savings of a hybrid system compared to a natural gas furnace + A/C
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Our modelling did not include a comparison between
oil furnaces and heat pumps, since this is a relatively
small section of the provincial population. However,
these savings are expected to be among the highest.
The Oil to Heat Pump Affordability program, co-funded
by the federal and provincial governments, has issued
grants to over 1,500 households in B.C. to replace their
heating systems. The federal government estimates
that the average household participating in the program
(countrywide) saves $1,377 on energy costs and 2.78
tonnes in greenhouse gas emissions every year.

Heat pumps can also cut the cost of water heating.
Currently, almost half of B.C. households use electric
water heaters. A heat pump water heater functions on
electricity but is around 3.5 times more ef cient than

a common electric water heater, cutting annual energy
bills by an average of $435. But savings are also
available for B.C. households heating their water with
gas. An average household in a single-detached house
in B.C. switching from a natural gas water heater to a
heat pump water heater is expected to save $165 per
year on their energy bills. Even in comparison tewer,

ef cient, condensing natural-gas-powered water heaits,
a heat pump water heater still comes out cheaper.

Annual energy cost of water heating with different technologies in B.C.

$800
$700
$600
$500
$400
$300
$200
$100

$0

Single detached Single attached

Heat pump hot water heater
was the least expensive
option in all housing types

[ Electric water heater

[l Water heater using
ground source heat pump

M Gas

Il Gas condensing
[ Heat pump water heater

Apartment
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Overcoming upfront costs

While heat pumps can signi cantly lower energy bills across the province, they’re often more
expensive to install than a natural gas furnace, A/C system, or electric resistance heating.

In a survey of Metro Vancouver which Clean Energy
Canada conducted with Abacus Data, 76% of
respondents said upfront cost differences were a
barrier to installing a heat pumg®

The exact installation costs of a heat pump vary
depending on the size of the home and the model,
size, and complexity of the heat pump, as well as
localized factors such as the cost and availability of
installers. An aggregation of air source heat pump
estimates collected across Canada between 2022 and
2025 found an average installation cost for a smaller,
conventional mini-split air source heat pump to be
$6,600 (before tax), while the average price for a cold
climate air source heat pump for a large single-family
home came to an average of $16,000.Ground source
heat pumps can come at prices as high as $30,000.

* Dataset not publicly available.
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Allowing all households to make decisions
for the long term

Even with the promise of lower monthly bills,
households may struggle to make the decision to invest
in a more expensive system. How long it takes for
monthly savings to make up that difference in upfront
costs depends on uctuating energy prices and the
exact quote a household will get for installation costs.

Take, for example, a single-family home in the Lower
Mainland. Installing a cold climate air source heat
pump would cost around $1,500 to $4,500 more than
installing a new natural gas furnace and central A/C
system, but energy costs with the heat pump would be
an estimated $190 to $275 lower every year. On the
lower end of those estimates, the heat pump would



break even in eight years and, on the higher end,
would do so in around sixteen years, which is similar

to the lifespan of a heat pump. This is not accounting
for any incentives, which many British Columbians
receive when installing a heat pump—meaning that in
reality many people are breaking even, and then saving
money, far sooner.

Another example may be a home on Vancouver Island
that already has baseboards installed and is deciding
whether to install a central A/C system or a heat

pump. The heat pump costs them an extra $8,000 to
install compared to the central A/C system but saves
them $1,200 per year on their hydro bills due to more
ef cient heating and cooling. After around seven years,
they would break even on that investment. In the
meantime, they have access to more comfortable, even
heat, and BC Hydro bene ts from the ef ciency savings.

However, households often do not have the cash
available to invest in a heat pump. And while a new
furnace and A/C may be installed at different times,
the two-for-one bene t of a heat pump also means a
larger investment all at once. Taking out nancing for
the home upgrade may add additional cost.

Governments can help bridge this gap and help all
households get access to ef cient, emissions-free
heating and cooling with lower monthly bills. This can
be done through incentives or affordable nancing
solutions, such as the zero-interest loans that were
previously offered by the federal government but ended
in October 20252°

Locking in savings for low-income families

High upfront costs in particular pose a barrier for
lower-income households. Approximately 5% of B.C.
households live in energy poverty (based on the

2021 Census)? meaning they may have to choose
between heating and cooling their home or buying
groceries. Lowering heating bills and providing access
to affordable cooling would help these families

make ends meet every month and be more safe and
comfortable in their homes.

However, these households do not have the cash or
credit to invest in ef cient heating or cooling systems
and therefore get locked into paying higher energy bills.
In an apartment in Vancouver or Victoria, for example, a
household heating with baseboards and cooling with a
window A/C unit pays on average $318 in energy costs
more every year than they would with a heat pump.

Governments or social housing providers can help
lower-income households unlock cooling, comfort, and
lower energy bills through heat pumps. The Boston
Housing Authority has launched a pilot with easy-to-
install window heat pump units in affordable housing,
providing affordable heating and cooling for residents
into the foreseeable future* This same technology was
also recently piloted in Vancouver. In B.C., government
initiatives like the Energy Savings Program and the
Greener Affordable Housing Program provide good
opportunities to give lower-income families access to
ef cient and affordable energy usage?*




Our energy system can handle it

In addition to energy bill savings, the modelling analyzed the effects of a province-wide
switch to heat pumps and electri ed water heating on the energy system as a whole.

Heat pumps can lead to huge energy ef ciency savisg
They are two to ve times more ef cient than a natral
gas furnace or electric baseboar#’. When a household
switches from a natural gas furnace to a cold clinta
heat pump, it signi cantly reduces its energy usage
However, those savings do entail a switch from ohgpe
of energy (natural gas) to another (electricity) oB8cerns
have been raised that switching B.C. heating systsrto
heat pumps would overload the electricity grid.

Across the whole province, replacing all natural ga
furnace systems with heat pumps would add an annual
3,635 GWh of electricity. Adding cooling systemshigh
more households are expected to do in ever-hotter
summers, will also add signi cantly to the electrity
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usage of homes. Thankfully, additions from gas-tedt
pump switches can be balanced out by the electrigit
saved from switching inef cient electric resistance
heating systems to electric heat pumps. Switching
B.C.'s widespread electric resistance heating systs
for more ef cient heat pumps could save an estima
4,271 GWh of electricityAll in all, in the scenario
where all of B.C.’s heating and cooling systems were
switched out for heat pumps, adding cooling for half
of all households, it would result in net savings of 800
GWh compared to current annual electricity usage
for heating and cooling.When compared to a scenario
where conventional A/C systems are added to all has,
savings are as high as 2,339 GWh.



Getting every home in B.C. on a heat pump would provide more for le

Annual electricity load (GWh)

The electricity B.C. If all natural gas If all B.C. homes Switching all electric
currently uses for furnaces were switched got access to A/C resistance heating to
heating and cooling to heat pumps systems heat pumps

What happens to the power system
on the coldest night?

Electricity systems are built to meet not only our annual energy usage but to
ensure that the power is available at peak demand. Although heat pumps are no
expected to increase annual usage (when replacing both electric and natural ga
systems), our modelling showed that electrifying our heating and water heating
systems will increase household electricity demand on the hottest and coldest
days compared to current usage. The same was found in a study conducted by §
Navius, although they found the impact on B.C. to be relatively muted compared§
to other provinces considering B.C.’s milder climate and more ambitious energy
ef ciency requirements3*

As more consumers increasingly turn to electri ed heating and cooling
solutions, utilities need to plan ahead for those days when everyone needs
their heating or cooling the most. There is no one-size- ts-all solution for the
entire province. In the north, a home’s peak electricity demand on a cold winter
night will be quite a bit higher than in the rest of the province. In dense urban
areas, we need to plan for sweltering summer days when everyone turns on their
cooling at full blast.

Thankfully, there are a growing array of tools and approaches that can be

leveraged to reduce peak impacts. Firstly, peak demand is expected to be signi cantly lower in
more energy ef cient buildings because it takes less energy to maintain indoor temperatures in
these homes3* Secondly, utilities should leverage the technologies in electri ed homes to help
atten peaks and build more resilient, cost-effective energy systenisAt-home technologies

like smart thermostats, programmable electric water heaters, and EV chargers and batteries will
play a large role in an increasingly decentralized system. On the very coldest hour of the night,
EV charging can be paused to free up more electrical load for heating. On the very hottest day,
rooftop solar panels can help provide some of the power households need to cool.

In short, electri ed heating and cooling will increase peak electricity demand, but this
is something utilities can, and should, plan for.

Electricity use would actually slightly
decline overall, while millions of British
Columbians would gain cooling

If all heating and
cooling was switched
to heat pumps
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Leaving no one behind

B.C.’s energy systems are largely funded through
customer bills. Customers pay for the energy thegey
but also for a large share of the infrastructure &l to
deliver that energy. For natural gas, those infrasicture
costs are currently spread out across a ratepayeage
of over a million customers, who pay through a at
monthly charge as well as delivery and transport afges
on every unit of natural gas useé. Investments in new
pipelines are commonly spread out over 40 to 50 yes
and paid off with customer revenue over tim&.

The majority of natural gas used by households in@®
is used for home heating. However, heat pumps have
grown in popularity in recent years, as many housals
see the bene ts of cooling, comfort, and reduced
climate impacts. The number of heat pumps installed
in the province doubled between 2010 and 2020, from
63,000 to 132,000. ?* Since then, at least another
30,000 heat pumps have been installed with assistate
from the federal government and certainly even more
with other or no support program&

As an increasing number of households electrify, tuaal
gas infrastructure costs may be spread out over a
smaller consumption base. Pipelines will still have

be paid off, even if less natural gas is owing tlough

them. If utilities do not adequately plan for eledtcation,
stranded assets will result in a nancial burderi! For
customers using natural gas to heat, this may meghe
delivery charges on each unit of natural gas have o
up to compensate for the lower use across the prove.

Crucially, if electri cation is only accessible to
higher-income households, the shrinking natural gas
ratepayer base paying for those infrastructure costs
will be made up disproportionately of lower-income
and more vulnerable householdsLower-income
households may struggle to install a heat pump beaae
of the upfront cost, or because they rent or liva an
apartment building where it's dif cult to make chages.
When higher-income homeowners install heat pumps
to reap the comfort and bene ts but pay less or zerin
natural gas delivery charges, this could cause aghier
cost burden for those left heating with natural gaAn
energy pathways assessment in Ontario found that
although electri cation of heating would have oveih
affordability bene ts for households, there is a sk of
“high energy bills for households remaining on natai
gas due to a large drop in consumers? An equitable
energy transition therefore requires the provincial
government and utilities to plan ahead.




o . Remove upfront
While incentives have helped many households cost bariers and

make the switch to date, the next phase of heat help low-income
pump support and related regulations should households lock

focus on scaling deployment and reaching those in more affordable

households that would bene t most from the — energy bills _

cost-savings and comfort heat pumps provide. consumer Makellhea“ngt and
. . . cooling system

British Columbia needs CoolBC: a clean con dence replacements

heating and cooling action plan. and workforce

readiness (%)
Heat pumps will play an important role in the ]
transition to clean heating and cooling, and an Cool BC:
action plan should help unlock the opportunities a clean heating

clean by
default

of this crucial technology while also enabling the - and cooIIing
role of other solutions, such as thermal energy ,Ié\, action plan
o . \27,
networks and designing homes to be energy Require am: Ensure all

ef cient and enable passive cooling. utilities to new homes are
plan ahead for ef cient and

an electri ed electri ed where
future possible
Protect all British
Columbians,

especially
vulnerable groups,
against heat




A clean heating and cooling action plan should do the following:

Heat pumps can unlock lower heating bills for the ajority of households in B.C. Especially for lowiecome
households that may be heating and cooling with iheient systems like baseboards and window A/Cs,
savings can add up to hundreds of dollars per yedout heat pumps still come at a higher upfront coghan
less ef cient systems. Low- and middle-income houkelds are especially unlikely to be able to make &h
upfront investment and are more likely to get stuckith high energy bills and no or inef cient coolm

Continue providing support through initiatives likehe Energy Savings Program and the Greener
Affordable Housing Progrant?* These programs should be available for renters agll as
homeowners and should be delivered as direct instalions or as upfront payments paired with
concierge services, so that households with fewersources, time, and knowledge can bene t. Current
income limits, which take into account household s, should be maintained relative to in ation.

Support whole-building upgrades for affordable multi-unit housingmplementing either a building-
wide solution or in-unit heat pumps. The Boston Housing Authority, for example, launched a pilot
with easy-to-install window heat pump units in affordable housing, locking in affordable heating and
cooling for residents into the future?

Provide zero-interest nancing to all households for the installation of clean heating systems.

This will better allow British Columbians to make a long-term decision for their homes at relatively
low cost to the government. As an alternative to a provincial loan program, the government could
work with utilities on developing heat-as-a-service payment models, such as the offer available

in Manitoba to install a ground source heat pump for a monthly charge of $75, or enable local
governments to provide nancing through PACE programs, which allow households to take out low-
interest loans that are attached to the property and paid off through property tax bfi4?

Households commonly do not start thinking about eew HVAC system until their old system breaks
down or nears the end of its lifetime. In fact, arelotal evidence from the sector suggests 80-90% of
HVAC installations are emergency replacements. Thigans there is a short window for households to
decide whether they will switch to a heat pump oeplace their furnace or A/C system with a like-ftike
replacement. Households often do not have the tima resources to look into a new technology duringna
emergency HVAC replacement. If a household does opt for a heat pump, it will likely be another 1%
20 years before an opportunity to switch arises g the lifetimes of these technologies. Instead aélying
on individual households to research new, more efient options for heating and cooling, the provindia
government should move the market toward making thaost ef cient systems the default.

@ Move forward on the proposed Highest Ef ciency Egoiment Standards,which would require all
new heating and water heating systems to be at leg$00% ef cient.** The ef ciency requirement
will ensure customers are set up with the best avable technology by default. Hybrid systems,
which combine a natural gas furnace with an air secte heat pump, would be able to comply with
the standards. The province should provide an exdepm for B.C.’s coldest climates (climate zones
7A, 7B, and 8) under the Highest Ef ciency EquipmeBtandards, where air source heat pumps are
not as cost-effective and ground source heat pumpsay come at too high of an installation cost.

@ Require all new (permanent) A/C systems to be revsible through energy ef ciency standards
under the provincial Energy Ef ciency Standards Reggation, meaning they can bring in warm
air as well as cool airA/Cs and heat pumps are essentially the same tecblogy, and making
every A/C a heat pump provides a great opportunity cover a share of household heating with an
ef cient electric system, supplementing existing rtaral gas or electric resistance heating systems.
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Building homes the right way from the start willahys be the most cost-effective solution. In B.C.’s
planned housing build-out over the coming years.dfprovince should continue its efforts to ensure
new homes are energy ef cient and electri ed wherpossible.

@ Maintain minimum performance requirements for new lomes through the Energy Step Code
and the Zero Carbon Step Cod&hese ensure new homes are built ef ciently and ed#ri ed
where possible while giving municipalities the rooto set more ambitious requirements or
take more time for implementation where necessary.

High levels of heat can cause discomfort or even g® health risks including heat stroke, dehydration,
cardiovascular strain, and respiratory issueS.People with existing health issues and the elderdye
especially vulnerable, and this can be a particuldinreat for people living in energy-inef cient housg.
Renters may not have the agency or resources to fak cooling systems in their own units.

) Explore ways to implement a maximum temperature linit to protect renters in all buildings.
The BC Centre for Disease Control and much of theadable scienti c literature have identi ed
26°C as the safe temperature limit**-#7 The province took an important step for health and
safety by introducing a maximum temperature requingent for new dwellings in the BC Building
Code. However, this only protects renters movingamewly constructed buildings. The province
should work with stakeholders to phase in a maximutemperature limit in existing rental
units, while ensuring costs of cooling systems ar®t passed on to tenants and do not impose
undue burdens on affordable housing providers.

Natural gas is currently used to supply the majoyibf home heating in the provinc& However, the
share of natural gas in home heating has been stedygl decreasing from 55% of heating systems in
2000 to 43% of heating systems in 2022 If the government invests in a transition to cleaheating
and cooling for all British Columbians, this trendill accelerate over the coming decades. Planningrf
this transition will provide certainty for househds, utilities, and investors to pivot. At the samiéme, it
will ensure the infrastructure costs of the naturagas grid are not spread out over a shrinking demdn
which may be disproportionately made up of lowereiome households.

Work with the British Columbia Utilities Commissiorto implement an integrated
planning process across utilities (i.e. Fortis anBC Hydro) Require utilities

to produce long-term resource plans as part of agaress that coordinates the
investments across energy systems in line with oalimate and energy objectives.

Commission a pathways assessmento help inform the development of an energy
plan. A pathways assessment sits at the centre oharderly and affordable energy
transition, helping to evaluate costs, choices anadeoffs, understand the impacts
on different groups of consumers, identify no- addw-regret options, and bring

key stakeholders together for an evidence-based disssion about a jurisdiction’s
future energy mix®® The province can look to Ontario, Western Austegland other
jurisdictions for examples of how to do this effely>°



Recent market research in Metro Vancouver by CleBnergy Canada and Abacus Data found that
households have low knowledge of heat pumps and tindene ts.? Only 37% of Metro Vancouverites
were aware that heat pumps are two to ve times meref cient than gas furnaces and only 59% knew
heat pumps can provide cooling. After learning sonkey facts about heat pumps, the share of people
who said they wanted a heat pump at some point (bdtdn’t have one yet) jumped from 22% to 34%.

Improved understanding of heat pumps can also hetprercome other perceived barriers. For instance,
there is a common misconception that electrifyingdating and water heating systems will require
households to upgrade to an electrical panel thas bigger than the 100 Amp panels common in existing
homes. In our market research, 74% of respondent#ed the need to make electrical upgrades as a
barrier to adopting heat pumps. However, in many s this costly upgrade is not actually necessaty.

While consumer awareness is important, local contgrs must also have the knowledge, skills and
credentials to inform homeowners about the bene tand requirements of a heat pump, and to install
and service systems reliably. A homeowner’s decisito choose and purchase a heat pump also
depends on their con dence that local contractors gssess the knowledge, skills, and credentials to
install and service systems reliably. Moreover, hieaumps can only realize optimal ef ciency gains ah
cost savings when they are installed well and sizguoperly.

@ Expand existing public awareness campaigns to improve popular knowledge of heat
pumps. Ensure households receive accurate, accessible information when making system
replacement decisions, reinforcing trust in both the technology and the workforce delivering
it. This includes accurate information about heat pump characteristics and the need for panel
upgrades, but also ensuring heat pumps installed are the right size to avoid inef cienciés.

@ Work with industry and labour to assess skills gaps and make it easier for HYAC
professionals to develop the skills necessary to install heat pump$ndustry associations
like the Heating, Refrigeration and Air Conditioning Institute of Canada have already taken
initiative to conduct skills gap assessments and develop training curriculums in partnership
with colleges®*** The province should support scaling these efforts and implement
supporting measures, such as hands-on training in partnership with community colleges and
wage support for technicians who undertake retraining or upskilling. Additionally, the province
should drive demand for existing training programs by setting minimum requirements. The
Home Performance Stakeholders Council and BCIT are already working to align incentive
requirements with high-quality training for contractors. In the longer term, the province may
consider establishing a designated Residential Heat Pump Installer trade category, similar to
the ones implemented by Ontario and Manitoba.




Results are based on the following assumptions:

* Impacts of electrifying heating, cooling, and domestic
water heating on GHG emissions, annual energy
usage, peak electricity draw, and energy costs were
determined for different housing types (single-
detached, single-attached, and apartments) and
climate zones (4, 5, 6, and 7A). These were then
aggregated and weighted by population into province-
wide results.

The baseline scenario is based on current shares of
heating, cooling, and domestic hot water systems

in B.C. as per the Comprehensive Energy Use
Database?* This is 54% natural gas furnaces, 40%
electric resistance, and 6% air source heat pumps
for heating; 15% central A/C systems, 16% window
A/C systems, 6% air source heat pumps for cooling,
and 60% no active cooling system; and 28% natural
gas water heaters, 28% condensing natural gas water
heaters, and 44% electric resistance water heaters
for domestic hot water.

The electri ed scenario models 45% cold climate air
source heat pumps, 45% conventional air source heat
pumps, and 10% ground source heat pumps for heating
and cooling, and 45% heat pump water heaters, 45%
electric resistance water heaters, and 10% ground
source heat pumps for domestic hot water.

The hybrid scenario assumes all current natural gas
furnaces (56% of households) are replaced with
hybrid heating and cooling systems consisting of a
conventional air source heat pump and a natural gas
furnace and no changes are made to water heating
systems.

Heating is assumed to be turned on when outdoor
temperatures fall below 18°C and cooling turned on
when outdoor temperatures go above 24°C. Average
hourly temperature taken from NRCan’s Canadian
Weather Year for Energy Calculations databa®e.

Results were modelled for climate zones 4, 5, 6,
and 7A. Climate zones 7B and 8 were left out of
consideration for this modelling given the very small
population. For each climate zone, the weather data
of its largest city was used to calculate heating loads.
Average heating loads per housing type and climate
zone were calculated using a population and climate
weighting®®

Energy costs are based on current (October 2025)
utility rates per BC Hydro and FortisBC, not incind
xed monthly charges?s” For electricity rates, BC
Hydro’'s at rate is used. Some parts of the proviec
are not serviced by BC Hydro for electricity, btiet
electricity rate is expected to be largely represtative.




» Average air source heat pump and cold climate air
source heat pump output capacity, power draw by
temperature, and heat pump size were collected

from multiple (incentive-eligible) models from seven
manufacturers, with all cold climate air source heat
pumps models qualifying for incentives offered by the
provincial government.

Electricity usage on an annual basis and during
peak hours was calculated using the coef cient

of performance at different temperatures. For
temperatures below 7°C, average power draw is
increased by 20% to account for defrosting, but it is
assumed no defrosting is done during peak houfg.
Electricity usage of natural gas air handlers was
included for single-attached and single-detached
homes but not for apartments.

» Heat pumps switch entirely to electric resistance

heating where temperatures drop below -30°C

for cold climate air source heat pumps and below
-20°C for air source heat pumps. Electric resistance
heating may supplement heat pumps above these
temperatures when the heat pump output capacity is
lower than the heating load.

Hybrid systems were assumed to switch from using
a heat pump to a natural gas furnace for heating

at pre-set temperatures. These were set at 0°C for

climate zone 4, -5°C for climate zones 5 and 6, and
-13°C for climate zone 7A. See the table below for

details on switchover temperatures and ef ciencies.

. Cz4 CZ7A
Set switchover
temperature (°C) 0 > > 13
How much of the
heating is covered by 91% 82% 85% 70%
the heat pump
How much of the
heating is covered by 9% 18% 15% 30%
the natural gas furnace
Average efciency of - 5, 9, 278% 264% 250%

hybrid system

More detailed assumptions on equipment speci cations, weather data, performance calculations, and other

factors are available upon request.



Appendix: detailed results for
di erent household setups

Table 1: Average energy bill savings (installation cost not included) for different heat pumps by climate zone and
housing type, compared to natural gas heating and air conditioning

Climate zone 4 (Vancouver) $101.67 $114.31 $119.00 $97.83
Climate zone 5 (Kelowna) $94.37 $110.86 $143.66 $91.78
Climate zone 6 (Cranbrook) $95.63 $116.71 $168.33 $101.13
Climate zone 7A (Dawson Creek) $(36.11) $48.45 $164.54 $63.54
Climate zone 4 (Vancouver) $160.08 $188.39 $267.26 $157.46
Climate zone 5 (Kelowna) $124.61 $161.29 $319.77 $134.22
Climate zone 6 (Cranbrook) $86.87 $133.54 $351.40 $117.17
Climate zone 7A (Dawson Creek)  $(145.80) $38.91 $424.90 $92.07
Climate zone 4 (Vancouver) $228.24 $274.13 $378.08 $225.64
Climate zone 5 (Kelowna) $138.72 $199.40 $443.91 $164.66
Climate zone 6 (Cranbrook) $97.42 $175.75 $525.09 $154.53
Climate zone 7A (Dawson Creek)  $(359.80) $(37.76) $608.44 $81.22

Weighted average $129.73 $169.03 $265.86 $143.57



Table 2: Average energy bill savings (installation cost not included) for different heat pumps by climate zone and
housing type, compared to electric resistance heating and air conditioning

Climate zone 4 (Vancouver) $318.42 $331.05 $335.74
Climate zone 5 (Kelowna) $376.22 $392.70 $425.51
Climate zone 6 (Cranbrook) $442.58 $463.66 $515.28
Climate zone 7A (Dawson Creek) $450.40 $534.96 $651.06
Climate zone 4 (Vancouver) $696.60 $724.91 $803.78
Climate zone 5 (Kelowna) $822.28 $858.96 $1,017.44
Climate zone 6 (Cranbrook) $966.57 $1,013.24 $1,231.10
Climate zone 7A (Dawson Creek) $983.58 $1,168.28 $1,554.27
Climate zone 4 (Vancouver) $1,198.58 $1,244.48 $1,348.43
Climate zone 5 (Kelowna) $1,420.49 $1,481.17 $1,725.68
Climate zone 6 (Cranbrook) $1,675.26 $1,753.58 $2,102.93
Climate zone 7A (Dawson Creek) $1,705.29 $2,027.33 $2,673.54

Weighted average $810.02 $849.33 $946.16
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