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Why we wrote this report

RBC launched the Climate Action Institute in 2023 to support Canadians in our
collective journey to Net Zero with a commitment to inform, engage and act

on all aspects of the climate challenge. In our first year, our team published 20
research papers on topics ranging from electricity regulations to mass timber.
We’ve engaged with governments, industries and community groups to share
insights and ideas. We've heard and learned from Canadians at the forefront of
climate change. And we’ve helped launch two groups—the Canadian Alliance for
Net- Zero Agrifood and the Climate Smart Buildings Alliance—to help develop
private sector strategies to reduce emissions.

We’re also setting out here to give Canadians an annual progress report on
climate action to show the country where we’re at, what’s working and what’s
not. Climate Action 2024 was produced by the Institute’s research team, led by
Myha Truong-Regan, who compiled databases on leading sectors, conducted
surveys of Canadians, business leaders and farmers, analyzed consumer
behaviour and interviewed scores of climate experts. The resulting report is
anchored by six sectoral report cards, each with a deeper dive on the most
pressing issue or opportunity in the sector. We searched out individual and
collective action through case studies and “climate hero” stories of Canadians
tackling complex problems in technology, education, farming and community
building. Lastly, we’ve anchored the report with a list of ideas to create a
springboard for more progress in the year ahead. If we put our minds to it, this
can be Canada’s decade of climate action.

John Stackhouse, Senior Vice President,
Office of the CEO

RBC Climate Action Institute | Climate Action 2024: Double or Trouble






Table of contents

Why we wrote this report 4-5
Double or trouble 6-12
2023: The year in climate action 13
Oil & Gas 14-23
Transportation 24-35
Buildings 36-45
Electricity 46-57
Heavy Industry 58-67
Agriculture 68-77
ldeas for 2024 78-79
Methodology 80-82
Acknowledgements 84
Contributors 84
References 84-85

RBC Climate Action Institute | Climate Action 2024: Double or Trouble






Key findings

Investment flows to climate
action have grown by 50% since
2021. Capital flows, from public and
private sources, grew from $15 billion
to $22 billion, but need to reach
$60 billion a year for the rest of the
decade for the economy to be on @
course to Net Zero by 2050.

Provinces need to significantly
increase climate-oriented spend-
ing. Ottawa has covered roughly
80% of the cost of climate action
since 2016, and is reaching its fiscal
capacity.

Business capital flows need to
rise exponentially. Public markets
and private equity capital flows
into climate and cleantech reached
$14 billion last year—just 6% of all
new capital financing.

Business leaders believe they
can achieve their climate goals.
Our survey shows more than half
of Canadian businesses have set
emissions reduction targets for
2030, and 96% of CEOs surveyed
are confident they can hit them.

Around two-thirds of Canadians
want to do more to tackle climate
change. But they feel they need
more awareness of their options.
Roughly half don’t favour actions
that erode their standard of living.

Early adopters are leading a shift
in consumer spending. Although
spending remains concentrated
among early adopters, Canadians
spent about $13 billion on electric
vehicles and heat pumps in 2023.

EV and heat pump sales are gain-
ing traction. One in every 10 cars
sold in Canada is an EV, and heat
pumps hit a historical high of 7% in
2023.

Rapid deployment of proven
technology can slash oil and gas
emissions. At least $15 billion will
be needed for methane abatement
technologies for conventional oil
and natural gas producers, which
will be critical if oil and gas exports
rise as projected.

Wind power is the leading new
source of clean energy, and
growing faster than it has in a
decade. But 11.5 gigawatts more—
equivalent to powering all homes in
British Columbia and Alberta—will
be needed to meet 2030 renewable
energy goals.

Buildings sector is lagging on
retrofits. The sector is well behind
what’s needed in emissions cuts
with only marginal gains since the
pandemic. The annual rate of retro-
fits remains at 1% compared to the
3% needed.



Double or trouble

Where we are at

It’s happening. In every corner of the country, Canadians are engaging more with cli-
mate action. In 2023, one in 10 passenger cars sold was an electric vehicle (EV), and a
fifth of those sales required no government subsidy. We also bought more heat pumps
than in previous years as sales of these low-emission devices overtook natural gas
furnace sales for the first time.

The federal government is well on its way to putting 5,000 electric buses on Canadian
roads, or 8% of the current fleet, while Ontario has embarked on one of the world’s
most ambitious nuclear energy expansions. Hydro-Quebec has committed roughly
$200 billion to making its electricity grid a magnet for low-emissions factories and
industrial plants, and British Columbia recently rolled out a 10-year, $36-billion electrifi-
cation and emissions-reduction infrastructure program.

In short, climate action is happening at every level and sector; it’s just not happening
fast enough.

To get on a more sustainable path, Canadians will need to invest even more in new
energy, food and transportation systems, and accelerate changes to how we live, work
and travel. RBC’s inaugural Climate Action report estimates Canada needs to nearly
double climate spending from recent levels of about $22 billion a year in supply-side
spending, plus $13 billion in consumer spending, to $60 billion' in annual investments
each year through 2050 as outlined in our report, The $2 Trillion Transition: Canada’s
Road to Net Zero. Moreover, most of the new public investment will need to come from
provinces and municipalities as the federal government, according to our estimates,
has covered roughly 80% of the bill and is reaching its fiscal limits. Public markets,
private equity and venture capital will need to step up and channel more of their cap-
ital into green investments as they’ve injected just 8% of overall capital flows, or $61
billion, since 2021.

The stakes are clear. In 2023, Canada recorded the hottest day, month and year on
record. There was an economic toll, too, with $3.1 billion in insured losses from cli-
mate-related disasters.? To mitigate those losses and put the country on a faster track
to Net Zero, more action will be needed from individuals, businesses and governments.



The capital and cuts needed to hit Canada's 2030 goals

To cut

197Mt

We need to invest Other

$1584B Emissions

49Mt*

© E— ©
2022 bl 2030
Emissions N Emissions Target
Cuts by sector 84 Mt 38Mt 1Mt 23Mt 39Mt 2Mt
Oil and Gas Electricity Transportation Heavy Industry Buildings  Agriculture

Capital required ~ $50B $25.3B $50.8B $14.2B $15.9B $2.2B

*QOther emissions include LULUCF (Land us, land-use change and forestry),
natural climate solutions, waste and others



Consumers are cautious

Let’s start with Canadians. We inhabit and navigate one of the largest and coldest countries on Earth and con-
tinue to be called on by the world to produce more of everything—from oil, gas and timber to fertilizer, canola
and beef. 1t’s not surprising, then, that our total emissions likely went up in 2023 after a pandemic dip as air
and car travel and consumption levels rebounded. Technology is helping us, but we’re not doing enough to help
ourselves or the planet. In fact, our research shows most Canadians are not willing to change their lifestyles for
high-impact climate action.

According to our ongoing RBC-Ipsos tracking survey of attitudes on climate:

Only 28% of us are willing to pay more—the so-called green premium for products and ser-
vices that are verified Net Zero —for food, energy and travel to ensure fewer emissions, and
that view is held primarily by younger Canadians.

The importance of climate change rose slightly after the summer of 2023 when wildfires and
other climate-induced disasters captured the world’s attention.

Nearly half of Canadians (43%) said they had been impacted personally by climate change,
and two thirds believed that making small changes in our daily lives could add up to signifi-
cant impacts.?

Three-quarters (76%) felt more support and education is needed, and a very large plurality
believed the onus for climate action is on businesses (44%) and the government (35%). Ex-
pectations of government are even higher in all provinces other than Alberta and Quebec.

Overall, three-quarters of us felt that given the state of the economy, now is “not the right
time” to spend money combatting climate change.

Fully half feared such measures would result in lower standards of living.

If consumers aren’t willing to pay more or drastically change their habits, we will need to rely more than ever
on new technologies. And a big question will be how fast these technologies can be sold affordably and at a
mass scale.

Two leading technologies—electric vehicles and heat pumps—are making impressive and important inroads
but remain marginal parts of our neighbourhoods and communities. We know from the history of technology
disruptions that the speed of change has been accelerating ever since electricity was introduced in the 1900s.
It took 30 years for electricity to break through the 10% adoption threshold, 25 years for the telephone, and
less than 5 years for tablet computers. Reaching that penetration rate will be critical for EVs and heat pumps,
as it’s considered to be the inflection point at which consumer demand is sufficiently robust to sustain and
accelerate, exponentially, the pace of adoption.

Governments, through subsidies, have tried to get the market closer to that threshold. But so far, most of that
spending has gone to the innovator segment of consumers, who account for 2.5% of the market. To reach the
remaining 97.5% of Canadians, more action will be required from manufacturers, distributors and sellers of
climate-minded technologies—in how they market and promote their products—and more pressure is likely to
fall to governments to continue to pave the way.
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Governments are wavering

The biggest force in climate action in 2023 was the implementation of the U.S. Inflation Reduction Act of 2022,
which in its first full year started to transform the auto industry, electricity sector and renewable energy pro-
duction with US$310 billion in investments committed to nearly 400 new clean energy projects. The two biggest
emitters—the U.S. and China—also set aside geopolitical differences and agreed to triple renewable produc-
tion, while the European Union adopted a Carbon Border Adjustment Mechanism as a kind of climate tariff on
countries with weak climate policies. Perhaps most remarkably, the world agreed for the first time in December
2023—at COP28 UN Climate Change Conference—that we need to transition away from fossil fuels, and triple
renewable energy production this decade.

Centrist and left-of-centre governments in North America and Europe continued to drive these state-led ap-
proaches to climate action, but that may be difficult to carry through the middle part of the decade. Inflation,
at home and abroad, was the dominant political force of 2023—and led many climate leaders from Germany
to Britain to Japan to slow down or even reverse course on climate action. Among them, the Canadian govern-
ment removed its carbon tax on home heating oil and slowed down plans to cap oil and gas emissions.

The federal government’s Budget 2023 also laid out $58 billion for climate action through tax breaks and subsi-
dies, particularly for clean electricity. And it put meat on the bones of the $15-billion Canada Growth Fund.

In total, we estimate Canadian governments have budgeted $200 billion for climate action since 2016, and the
bulk of that funding has been directed to just five areas—carbon capture, utilization and sequestration (CCUS),
and related clean technologies (47%); clean fuels including hydrogen (11%); energy efficiency and retrofits
(10%); and electric vehicle and charging infrastructure (9%).

Provincial spending still accounts for only 20% of that spending over that period. Quebec has been dominant,
committing $17 billion since 2016 (3.8% of Quebec’s 2022 GDP), well ahead of Ontario ($12 billion, 1.4%), British
Columbia ($6 billion, 1.2%) and Alberta ($3 billion, 0.9%). About two-thirds of those commitments were made
within the last two years as a wider range of provinces began to invest more significant dollars in climate ac-
tion.

Government investments and subsidies are essential to kickstarting any industrial transformation, which is
why the federal, Ontario and Quebec governments have committed so much public money to battery plants.
The two biggest provinces have announced 12 EV battery plants worth $35 billion. But in an age of competitive
industrial policy, can the fiscal taps keep flowing? We may see that tension addressed more directly this year
through national elections in the United States, the European Union and India, and as Canada and the U.K. pre-
pare for national elections either in 2024 or 2025.

In a heightened state of public discontent, governments may choose to curtail their ambitions and place more
demands on businesses.
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Higher education: laying new foundations

Colleges and universities have become climate leaders by transforming campuses and buildings to
be more sustainable, enriching curricula with climate-oriented courses, and advancing efforts to
build the skills needed for a Net Zero economy.

Our research shows universities now offer about 400 post-graduate programs and courses in which
climate and sustainability are a central focus. These offerings are concentrated in two provinces—
Ontario and Quebec—which account for 54% of programs. And although most are built on existing
environmental science and engineering programs, a growing number can be found in business,
social science and law programs.

Colleges and polytechnics are playing a significant role in filling the skills trade demand that is
needed to build and install millions of car batteries, heat pumps and hydrogen plants. Canada needs
three million people to be trained or reskilled for the energy transition, according to RBC research.
And yet, 70,000 skilled workers are expected to retire over the next five years.

Post-secondary institutions are also showing what can be done with the built environment, greening
campuses and buildings in ways that are catching international notice. In the 2024 QS World Uni-
versity Rankings, five Canadian schools were listed among the top 30 most sustainable universities
including the University of Toronto, which placed first with strong ratings for environmental and
social impact.

Business is more committed

with consumers unwilling to pay more and governments tapped out, the onus for climate action in the year
ahead may fall disproportionately on businesses, especially large companies. Many executives told us they’re
ready for the challenge.

Businesses are already at the forefront of Canadian climate action whether it’'s Westjet establishing some of
North America’s first flights with sustainable aviation fuel or Mountain Equipment Co. committing to cut emis-
sions by 55% by 2030. For this report, we joined forces with the consultancy EY Canada to survey CEOs on their
own strategies and confidence on climate action. Here’s what they said:
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Two-thirds of firms have implemented a greenhouse gas emissions reduction strategy with larger compa-
nies more likely to do so.

Most say their strategies are driven by C-suite thinking, followed by customer and client demand.

More than half (56%) have interim emissions reduction targets for 2030, and two-thirds (67%) have execu-
tive compensation targets based on the company’s climate performance.

Most (96%) are confident they will hit those interim targets with energy and industrial firms expressing the
most confidence.

The biggest worry: politics. Business leaders are concerned most about policy disruptions and regulatory
uncertainty, followed by erratic approaches to tax incentives and technology uncertainty.

with that level of confidence and the abundance of public money we discussed above, it’s no surprise there’s a
climate-focused building boom underway in many parts of the country. We analyzed major projects announced
in 2023, and 60% could be classified as clean tech or clean energy. Even as the economy was slowing, billions

of dollars in new investment flowed across the country to heavy industry, oil and gas and renewable energy. In
Edmonton, German-owned Heidelberg Materials began work on the world’s biggest carbon capture and seques-
tration project for a cement facility, which eventually will prevent 1 million tonnes of emissions from entering
the atmosphere. Tidewater Renewables opened Canada’s first renewable diesel refinery in Prince George, B.C.,
replacing oil as a feedstock with canola oil and other biofuels. And in the Northwest Territories, Rio Tinto broke
ground on the Canadian north’s largest solar power facility with 4,400 solar panels that will power the Diavik
Diamond Mine with emissions-free electricity.

Private markets are generating more than sufficient capital to finance more of this transition. Of the $248 billion

dollar raised in 2023, in public and private markets, $14.2 billion or 6% of overall capital flows, were earmarked for

green projects or to support clean-tech companies. Reaching our 2030 targets will require an additional outlay of
39% or $9.1 billion annually, based on our updated cost estimates.

Will companies and investors maintain confidence to drive innovation through the mid-2020s? An expected drop
in interest rates should help with the cost of capital. And the public supports announced in the first part of this
decade—in Canada, the U.S. and Europe—will likely continue for their budget periods at least, which many com-
panies will be keen to take advantage of during a slow growth period. Shareholders may also continue to push
for climate action. With such forces at play, companies looking for a competitive and innovative edge through a
mid-decade economic expansion may see climate action as a strategic opportunity and not just a cost of doing
business.

But history shows that change cannot be sustained solely by the supply side of an economy. For
Canada to drive more climate action—indeed, to drive the action necessary to meet our collective commit-

ments—we will need to see much more change in consumer demand, individual choice and community action.

Perhaps the message to Canadians is this: everyone will need to double down.
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Reconciliation: Building equity

with a third of wind, and two-thirds of solar capacity deployed by private Canadian players in partnership with
Indigenous communities in recent years, the slow motions of Indigenous reconciliation is finally picking up
speed. Expanding these partnerships may hold the key to tapping more opportunities, as more than 10% of Cana-
da’s planned wind and solar capacity are in areas that could impact Indigenous lands.

Sensing a new momentum, private and public entities are drawing new rules of community engagement across
the energy spectrum. Hydro One’s Waasigan Transmission Line Project in northwestern Ontario approved in 2023
is the first of its kind to include 50% equity partnership with nine First Nations. Meanwhile, 23 First Nations and
Métis communities acquired an 11.57% non-operating interest valued at $1.12 billion in seven Enbridge pipelines in
northern Alberta. The Alberta Indigenous Opportunities Corp. provided a loan guarantee that made the proj-

ect financially viable for Indigenous groups. In addition, the First Nations backing - indeed, spearheading two
liquefied natural gas projects on the West Coast (the Nisga’a Nation’s Ksi Lisims LNG project and Haisla majori-
ty-owned Cedar LNG) underscore the desire of many Indigenous communities to write a new chapter in natural
resource development.

This new approach to reconciliation may be critical to Canada’s climate goals given the vast land, energy and
mineral resources now under Indigenous control or stewardship. Canada ranks second only to Australia in poten-
tial for the minerals needed to power a lower-emissions economy. But much more progress will be needed to
secure access to those resources. For critical minerals, which will be essential to the EV and battery industries,
at least 56% of the $60 billion in identified projects involve Indigenous lands including 26% within 20 kilometres of
Indigenous reserves, settlement lands, and other title-like areas, and another 30% on unceded territories where
Indigenous rights are asserted.* Many resource companies remain wary of attempting projects in the face of
uncertainties around disputed lands and protected areas as well as regulatory delays. In Ontario, for example,
18% of mining companies see disputed lands as a strong investment deterrent. Legal standards for meaningful
consultation, and consent have pushed the timeline for typical projects to the 10 to 15-year range.

Ontario’s Ring of Fire could serve as a litmus test. The remote northern area is brimming with nickel, chromite
and other metals worth an estimated $60 billion. But the mining region also faces challenges including lack of
infrastructure and insufficient Indigenous support, in part because of disagreements over economic benefits and
governance. Negotiations may continue, and they are not without hope—or partnership models. A good example
is Oneida Energy Storage project in Haldimand County, Ontario The 250-MW project, which is set to be operation-
alin 2026, is a joint venture between Six Nations of the Grand River Development Corp., Northland Power, NRStor
and Aecon Group. Not only will it reduce emissions and create opportunities, it also provides the community with
equity, training and employment. “The world was effectively built around us,” said Matt Jamieson, CEO of the Six
Nations of the Grand River Development Corp.® “The green energy economy ... was really an opportunity for us to
participate in a new paradigm of economic development and ownership.” Reconciliation, in other words.
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2023: The year in climate action

January

Several northern European
countries face record heat on
New Year’s Day.

U.S.-based Piedmont strikes
deal to supply Lithium from
Quebec to Tesla and LG Chem.
California storms cause USS1B
in damages.

April

July

o)

Shenzhen-based EV carmaker
BYD Auto Co. becomes China’s
best-selling car.

Alberta outlines plan to reach
Net Zero by 2050.

Chile announces lithium na-
tionalization plan to support EV
industry.

Canada’s Clean Fuel Regula-
tions come into effect.

Ontario strengthens nuclear
sector with Bruce Power expan-
sion and three small modular
reactors.

First EU Day for the Victims of
the Global Climate Crisis.

ctober

EU dedicates €118B to climate
change—a third of its 2021-27
budget.

Ottawa announces low-income
household funding to acceler-
ate heat pump adoption.
Ottawa paused carbon tax

on heating oil in the Atlantic;
Saskatchewan did the same for
natural gas bills.

February

EU proposes Green Deal Indus-
trial Plan.

Australian government rejects
coal mine near Great Barrier
Reef.

Ottawa allocates $1.7M for St.
John’s Corporate Climate Plan.

May

A

N

EU approves new law aimed at
banning imports of commodi-
ties linked to deforestation.
North America’s tallest solar-in-
tegrated building begins oper-
ating in Saint Mary’s University
campus in Halifax.

Efforts to decarbonize Manito-
ba’s heavy-duty vehicles gets
federal backing.

ugust

Canadian wildfire carbon emis-
sions double 2014 record.
Ottawa’s Clean Electricity Regu-
lations outline Net Zero electric-
ity grid by 2035.

Australian miner Rio Tinto
announces largest solar power
plant project in Canada’s North.

ovember

Parkland Corp. secures $210M
investment from Canadian
Infrastructure Bank to expand
EV network.

Taylor Swift postpones Rio de
Janeiro concert after extreme
heat wave.

Fertiglobe ships world’s first
certified renewable ammonia
produced using green hydrogen.

March

British Columbia outlines Net
Zero framework.

UN holds first water conference
since 1977 as global warming
trigger more droughts.

U.K. releases Carbon Budget
Delivery Plan.

June

Vancouver approves Climate
Emergency Action Plan.
Canadda’s first renewable diesel
refinery built in British Colum-
bia.

First ever youth-led constitu-
tional climate case goes to
courtin the U.S.

September

First Africa Climate Summit
takes place in Kenya.

U.S. revokes Alaskan Arctic drill-
ing licenses affecting 19.6-mil-
lion-acres of wildlife habitat.

EU mandates airlines to in-
crease sustainable aviation fuel
targets.

December

Mississauga installs 32 EV
chargers, becoming Ontario’s
largest charging hub.

Canada aligns with Global
Methane Pledge by strength-
ening oil and gas methane
regulations.

15 Canadian youth activists file
lawsuit challenging governmen-
tal inaction on climate change.
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CASE STUDY
Digging deep for success

Eavor Technologies Inc.
Calgary, Alberta

THE SPARK

Eavor was nobody’s “darling” when John Red-
fern and his team first pushed their new twist on
geothermal technology at Creative Destruction
Lab—the University of Toronto’s version of Shark
Tank. Even old friends avoided eye contact. “They
weren’t rushing for their checkbooks,” Redfern
laughs.

That was around 2017, the year Big Oil was jetti-
soning geothermal assets. Fast forward, and the
Calgary-based startup now counts BP Ventures,
Microsoft’s Climate Innovation Fund, Singa-
pore-based Temasek and Austria’s integrated
energy firm OMV AG among others in its roster of
investors. Eavor—or “endeavour without end,” as
Redfern likes to say is also the Canada Growth
Fund’s first investment.

THE CHALLENGE

Geothermal energy could serve as an alterna-
tive to expensive nuclear and hydroelectricity to
supply relatively cheap, zero-emission baseload
power and sustain the electrical grid’s minimum
average demand.

While certain countries such as Iceland, New
Zealand, Indonesia, and the southwestern U.S.
already have projects built and underway, the
technology faces several geological challenges.

Traditional geothermal is a risky exploration game
that needs a trifecta of hot rock, hot water and
pathways for the hot water to flow to the surface
to work. Such geological good fortune is rarely
available together in most locations.

THE SOLUTION

Eavor’s closed-loop technology helps take that
trifecta out of the equation. By drilling long,
branched wells deep into the ground and using
a working fluid to replace the hot water geother-
mal usually needs, Eavor can harvest the Earth’s
perennial heat anywhere and at any time.



“There may not be a permeable reservoir, but there are
hot rocks, and it gets hotter every kilometer you go down
anywhere in the world,” said Redfern. The technology gen-
erates zero greenhouse gas emissions, no air pollution,
has no continuous water use and boasts a small surface
footprint.

Redfern expects geothermal costs to go down similar to
other renewables, and its economics are already compet-
itive to natural gas for heat in places like Europe. Geother-
mal technology can also bring energy security to the grid,
something some European countries are especially keen
on after Russia’s weaponization of its oil and gas.

The U.S. defence industry has already taken note. In Oc-
tober 2023, the U.S. Air Force awarded Eavor and Chesa-
peake Energy a contract to generate geothermal energy at
a San Antonio, Texas facility. The prototype aims to fortify
defence infrastructure and deliver reliable clean energy
regardless of electrical grid disruptions.

WHAT’S NEEDED

Eavor secured $182 million in new financing in 2023, bring-
ing OMV AG, Japan Energy Fund, Monaco Asset Manage-
ment and Microsoft’s Climate Innovation Fund into the
fold.

Buoyed by the results, Eavor and Enex Power Germany
started building a full scale Eavor-Loop heat and power
project in Bavaria, Germany. Even though Germany is not
a cheap place to drill, Redfern picked it as the location for
the company’s first full scale project due to its high envi-
ronmental standards, robust regulations and ready-made
district heating networks, which made it an advantageous
place to prove the technology. Eavor drilled successfully
in sites where traditional geothermal drilling had already
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failed—three times. “A lot of our early adopter sites that
we’re embracing are former failed traditional geothermal
sites.”

WHAT’S NEXT

Redfern believes the Canadian oil service ecosystem and
talent base can emerge as a hive for nurturing new tech-
nologies. While it’s tough to raise money in this environ-
ment, there is a need for venture capitalists in Canada to
start taking risks.

The CEO is also keen to keep Eavor’s intellectual property
rights in Canada. Recent examples of promising Canadian
clean tech startups being snapped up by international
investors that turn Canadian head offices into a branch
serve as cautionary tales.

“We want to make sure that we maintain our IP cover-
age the way we have, where we can still fully deliver the
project and license our technology everywhere,” Redfern
said. “But it’d be very easy to lose that money. We’ve tried
to avoid that.”

The first step is to get the Euro-380 million German project
to first power. The company has partners in Austria and
several other projects at various stages of development in
the pipeline. “We are pre-assembling everything ready to
go and taking baby steps on all the other projects waiting
to take off once we get first power.”



Deep dive

Making methane
reduction conventional

Capping methane is the single best near-term option. While
. investments in carbon capture, utilization and storage is vital
in the long run, methane cuts can yield faster results.

Canada has cut emissions by a third in a decade. Federal
. and provincial policies and industry innovation have been
effective tools in cutting methane emissions.

Natural gas production could rise 25% by 2030 amid ris-

. ing demand in emerging markets. New liquefied natural gas
shipments could raise methane emissions without adequate
abatement efforts.

Industry needs to invest $15 billion. That would help remove
. 217 million tonnes of CO2e of methane and associated emis-
sions from 2027 to 2040.

Undercounting emissions remains a problem. Only seven
. out of 130 methane abatement projects from major emit-
ting companies are focused on tracking it.

By Vivan Sorab, Senior Manager, Clean Technology

Methane, extracted as natural gas, is at the heart of industrial products and residential and com-
mercial heating that give Canadians one of the world’s highest standards of living. And its abatement
may be the quickest way to cut national emissions. In the oil and gas sector, carbon capture, utiliza-
tion and storage (CCUS) continues to get much of the policy attention, but methane reductions may
be an attractive and cheaper option.

The colourless and odourless gas released from oil and gas production, landfills and agriculture is
the main component of natural gas. Eighty times more powerful than carbon dioxide over a 20-year
timespan, methane emissions are estimated to be responsible for 30% of human-induced global
warming to date. The oil and gas industry, which produces 41% of Canada’s methane emissions, is
the leading source of anthropogenic methane emissions in the country®.
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Canada can point to some success. Methane emissions from oil and gas have fallen by a third in a decade led
by strong federal and provincial policies and industry practices. Canada committed to reducing its methane
emissions from oil and gas by 40 to 45% over the 2012-2025 period, long before it signed the Global Methane
Pledge at COP26 in 2021—and is already close to its set target. But the country will need to go further and
faster, with an updated federal commitment to reducing its 2012 emissions by 75% by 2030. It’s a tall order. New
federal methane rules announced at COP28 in Dubai could serve as a catalyst for climate action on stamping
out the greenhouse gas.

Pushing production, pulling emissions

Growing hydrocarbon production over the rest of the  per day of new export capacity and could add to the
decade could lead to greater methane emissions and  industry’s emissions count if growing production fills

hobble Canada’s chance of meeting those targets this capacity over the rest of the decade. (See “Cana-
without adequate additional abatement measures. da’s Energy Transformation” in the next section.)

One example: liquefied natural gas (LNG) exports

will grow significantly once the first LNG Canada Against this backdrop, Canada’s oil and gas sector

exports set sail by mid-decade. More housing will also  finds itself in a tough spot. By 2030, the industry must
mean more demand for natural gas—at least for the cut emissions by at least 43%, remain competitive,
foreseeable future. Moreover, the Trans Mountain oil continue to fuel economic growth, and provide energy
pipeline expansion will add nearly 600,000 barrels security for Canada and its allies.

Canada must accelerate methane abatement
Methane emissions, KtCO,e

70000 RBC projection
60000
50000
40000
30000
20000
10000

0
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Source: National Inventory Report, RBC Climate Action Institute analysis
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An LNG issue

While the oilsands usually gets much of the emissions spotlight, it’s Canada’s conventional oil and natural gas
sources—such as the Montney basin straddling Alberta and B.C. and the Bakken Formation in Saskatchewan—
that have the biggest methane challenge. About 80% of methane emissions come from these resources com-
pared to just 8% from the oilsands. Canada’s expanding conventional oil and imminent natural gas production
increases put these targets at risk. B.C.’s LNG ambitions alone could drive up natural gas supply by 25% and
grow exports to 3.6 billion cubic feet per day over the rest of the decade.

Conventional oil and gas dominate methane emissions
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The industry will need to reduce its methane emissions by 21 million metric tonne carbon dioxide equivalent
(CO2e by 2030, increasing its historic rate of methane abatement by 25%." That requires more stringent rules
and investing in technologies to stem “fugitive” methane leaks from the thousands of wells, gathering pipes,
compressors, natural gas pipelines, and distribution facilities that span Western Canada. 1t would also mean
stamping out methane venting, where the gas is released into the atmosphere, sometimes to release pressure
or discarded as waste. (Oil production facilities that can’t flare—or intentionally combust the gas—usually
treat it as waste in favour of more economically valuable oil.)
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New, stricter methane rules

Methane is a marketable product that’s bought

by utilities and industries to heat homes and fuel
manufacturing processes. That makes it a rare
breed among greenhouse gases: unlike carbon
dioxide, capturing and selling methane into natural
gas markets can be a lucrative revenue stream.

Regulations will need to step in where natural gas
prices don’t justify abatement costs. The federal
government’s recently amended methane regula-
tions could emerge as a catalyst. The regulations,
expected to be published in late 2024, could drive
emissions reductions from fugitive sources, and
could push industry to either conserve vented
methane or combust it to CO2 (reducing its global
warming potency). In addition, high- risk facilities
will be subject to additional inspections. If rolled
out, the rules will overhaul Canada’s oil and gas
industry, driving the installation of thousands of
new methane compressors, combustion systems,
electric pumps, and other kinds of hardware to rein
emissions in.

Credible methane counters

The prize could be substantial methane abatement
on its own could take Canada a long way towards
its oil and gas emissions goals at a price point that
is lower than many other kinds of climate action.
Compared to CCUS, with its high capital expenses
and operating costs and long timelines to plan, per-
mit, and build projects, methane abatement comes
without breaking the bank. As much as 217 million
tonnes of methane and associated emissions can
be abated between 2027 and 2040 by investing $15
billion in proven technologies like compressors,
according to federal estimates.” At $1.3 billion
annually, or about $71 a tonne CO2e, methane
abatement is less expensive than decarbonization
measures in many other sectors and competitive
with escalating carbon prices. In short, methane
abatement could be one of Canada’s most powerful
climate action levers."

As Canada gears up to combat methane, a major concern is the possible undercounting of emissions. Only

seven out of 130 methane abatement projects from Canada’s leading methane emitters focused on monitoring,
reporting and verification (MRV), emphasizing that more focus is needed on this critical area.” Canada chan-

nelled $30 million into a newly announced methane centre of excellence unveiled at COP28 to help advance
methane monitoring and measurement science and narrow down estimates. But these are early efforts, and
further action including additional financing will be needed to bring Canada’s methane numbers down.
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RELATED READING

Canada’s Energy Outlook

To map out the expected trajectory for both energy supply and demand in the 2030s, RBC Economics &
Thought Leadership and RBC Capital Markets recently published a report, Canada’s Energy Transformation: An

Outlook of Supply and Demand in the 2030s, which used global and national datasets, and new projections to
outline where market trends could go in the coming decade.

Here are some key findings:

1. The world will need to supply another U.S. worth of demand. Middle income countries such as Brazil,
Mexico and South Africa are home to 75% of the global population and 62% of the world’s poor. Their rising
disposable income, and aspirations to buy motorbikes, homes and electronics will require all forms of energy.

2. Renewables will account for 20% of global energy needs. Between 2010 and 2020, the cost of solar and
wind power fell 56% and 85%, respectively. However, political calculations could change the trajectory of
renewable adoption in many counties.

3. Peak oil demand is coming—but not yet. We assume global oil demand will continue to slow as a share of
total energy consumption, but volumes consumed will not outright peak before 2035.

4. Natural gas faces a more uneven transition. Globally, natural gas demand growth is expected to be driven
primarily by increased demand in emerging markets—enough to ensure total demand for natural gas is not
likely to peak until after 2035. The pace of growth will average about half the 1.8% annual rate over the last de-
cade, and the share of natural gas in the total global energy mix will edge lower with renewable power sources
growing more quickly.

5. Oil Investments: capturing value, capping emissions. Decarbonization strategies may present the most
significant capital need for Canadian oil and gas producers heading into the 2030s. Plans and proposals for
decarbonization projects including carbon capture and sequestration, will require tens of billions of dollars of
new capital. That would be critical as we expect Canadian oil production to rise by 16.5% by 2030.

6. Canada’s population growth will require a broad energy mix. Canada’s share of renewable power is still
relatively high (25%) compared to other countries, mainly due to the availability of abundant hydropower. But
the impressive figure masks a weakness. Canada is one of the few advanced economies that failed to increase
that share significantly over the past decade.

RBC Climate Action Institute | Climate Action 2024: Double or Trouble

22



RBC Climate Action Institute | Climate Action 2024: Double or Trouble



Transportation
Battery plants fuel
EV momentum
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The year in climate policy

9

One in 10 passenger cars sold
in Canada was an electric
vehicle in 2023. EVs now make
up 2% of Canada’s car stock.

New federal targets finalized
in 2023 require EVs to make
up 20% of all new car sales by
2026, and 60% by 2030.

Clean Fuel Regulations aimed
at reducing carbon intensity
of liquid fuels by 15% came
into effect on Canada Day.

Industry, including Stellantis
and Volkswagen, committed
$27 billion since 2022 to build
EV and battery supply chains
along the Quebec-Ontar-
io-Michigan corridor.

Tesla cut the price of its
Model 3—the most popular
EV car in Canada—to $56,000,
which is the average price of
a conventional car amid rising
competition.

Word of the year

Gigafactory
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Global comparison

Canada lags behind major economy peers

Share of EV sales, Q2 2023

Germany UK

7.9%

France Italy Canada

Three to watch in 2024

i

Volkswagen’s electric vehicle
battery cell gigafactory in St.
Thomas, Ontario, to break
ground in 2024.

Chevrolet to launch first-ev-
er Silverado EV truck this
summer in an increasingly
crowded market segment
featuring Ford F-150 Light-
ning, GMC Hummer EV and
Tesla’s Cybertruck.

EU will require ship opera-
tors to monitor and report
their emissions and surren-
der allowances for every ton
of CO2e they emit.

2.8%

Japan




CASE STUDY
A hydrogen ‘wow’ moment

College of the North Atlantic
St. John’s, Newfoundland & Labrador

THE SPARK

Tesla-driving Elizabeth Kidd had an eye-opening
experience when she visited Hamburg, Germany
for a hydrogen conference.

“It was a wow moment. They are doing so much,
and we are so behind the times,” said the CNA
president.

Fourteen months later, the community college in
Canada’s easternmost province rolled out its first
two-year hydrogen technician diploma in Septem-
ber 2023, among the first in the world.

Kidd’s original epiphany had come after meeting
wind-hydrogen industry executives that were
scouting for windswept locations with easy ac-
cess to energy-hungry European markets. A flurry
of announcements later, and the province now
finds itself as an Eastern epicentre of green hy-
drogen with four companies short-listed to build
export-oriented wind hydrogen power projects.

If all goes to plan, capital spending could hit $66
billion, generating just under 12,000 jobs. And a
brand new clean, heavy industry will be launched
in Canada.

THE CHALLENGE

Do we have the skilled labour to build these
new-economy projects? Canada’s rapidly aging
workforce means 70,000 skilled tradespeople are
expected to retire by 2028, while more than three
million Canadians will need to be reskilled to drive
the energy transition, according to RBC research.
Trades colleges, industry and governments will
need to ensure a steady flow of students to power
the new economy.

The situation is especially acute in the oil-de-
pendent province where interest in enrolling in
petroleum engineering programs among young
Newfoundlanders has dropped off a cliff, said
Kidd. Are they armed with the skills to prosper in
the new economy?
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The Atlantic industry is short on environmental advisors
and planners, technicians with blended skillset (such as
millwright/electrical), climate change specialists that can
model and develop mitigation plans, and solar installers,
among others. Some of these skills are transferable, while
others, like hydrogen are unique to the industry.

THE SOLUTION

Follow the money. With billions pouring into new energy
projects, CNA expanded its roster with technical programs
for wind, solar, EVs and charging stations, environmental
engineering technology, and more. All told, around 200
students are expected to graduate in various clean-tech
programs from CNA's various campuses in the next year or
two. It’s a promising start, given Canada’s 60,000-worker
gap by 2025, according to The Canadian Apprenticeship
Forum projections.

WHAT’S NEEDED

Industry has stepped up with the 16 students enrolled in
the hydrogen technician program fully sponsored by World
Energy GH2, the South Korea-backed company behind a
proposed $12-billion wind-to-green hydrogen project plant.

Interest from Europe—and frequent visits from top EU
leaders such as German Chancellor Olaf Scholz— has en-
couraged the province to reimagine itself as the gateway
to Canada’s clean energy export into Europe.

The provincial government also provided $974,000 in
funding to support the development of EV specialized
training for journeypersons and first responders. Targeted
training includes automotive service technician journey-
persons to gain an understanding of EV maintenance; and
electricians to gain skills in installing and maintaining EV
charging stations.
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Who will train the trainers? Clean-tech experts are hard
to come by and quickly recruited by industry, leaving few
with the time to teach students. The industry is receptive
to the idea of being “circular,” i.e., bringing in their own
experts to offer students training.

“We are okay for now as there’s no booming industry yet,”
Kidd said, but trainers and instructors could be in short
supply once the industry takes off.

Students also remain wary. While many are shunning the
oil and gas sector, young people are also watchful before
diving into shiny, new clean-tech disciplines that have yet
to be fully proven out.

Of course, the province’s hydrogen plans are in their
infancy and may not materialize as envisioned. The U.S.
Inflation Reduction Act’s generous incentives also pose a
threat to Newfoundland’s hydrogen prospects.

WHAT’S NEXT

The college is trying to ride the new economy wave in
the Atlantic and looking to roll out clean-tech integrated
learning programs.

Colleges in other provinces are also sizing up the op-
portunity. A new $291.3-million Centre for Clean Energy
and Automotive Innovation in B.C. aims to train 1,400
students each year in Red Seal certified apprenticeships
in clean-energy technology, light rail and zero-emissions
vehicle repair and technology. Meanwhile, St. Clair College
recently started a two-year EV program to sharpen skills

in the Windsor-Detroit auto corridor that’s renewing itself
with multi-billion-dollar new battery and assembly plants.
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Deep dive

Accelerating EV
adoption

. EVs account for 2% of cars on Canadian roads. Internal
combustion engine cars remain dominant—and make up
half of the country’s overall transportation emissions.

. EV sales have more than tripled since 2019. Still, stock
needs to grow an estimated tenfold to 4.6 million by 2030.

. Industry has invested US$100-billion. Companies are
building battery and EV manufacturing supply chains across
North America to meet anticipated demand.

. Consumers still suffer from range anxiety. But signifi-
cant strides are being made to alleviate concerns around
charging networks.

. More targeted policies will boost EV sales. Focusing sub-
sidies on price-sensitive segment of the population could
boost adoption.

By Farhad Panahov, Economist

We love our cars. Last year, 13 million Canadians took to the road to and from work each weekday,
while use of public transport is now lower than it was pre-pandemic. Work-from-home trends during
the pandemic briefly altered car-loving Canadians’ behaviour and dented transport emissions by
16% from their 2019 peak. But auto emissions are inching up again as workers stream back into the
office, usually in gas-burning vehicles. Internal combustion engines (ICE) still account for 98% of

all passenger cars and half the country’s transportation emissions, which in turn make up 22% of
Canada’s footprint.

As such, the EV revolution may need to accelerate. Driven by governments, rapid adoption of EVs—
that include plug-in hybrids—is emerging as a scalable climate solution. Passenger EV sales have
more than tripled since 2019, accounting now for every 10th vehicle sold. Canadians are also more
accepting of EVs—for design, convenience or social statements as well as climate concerns—with
consumer sentiment pointing to at least a third saying they would consider buying an EV as their
next purchase.” There are now 500,000 zero-emission vehicles on Canadian roads—an impressive
figure, but it needs to grow to 4.6 million to meet the federal target of EVs making up 60% of passen-
ger auto sales by 2030.
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EV sales have jumped... But it's only the beginning

EV share of total vehicle sales, latest: Q3 2023
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Source: Statistics Canada, BloombergNEF, RBC Climate Action Institute analysis

Government subsidies and policies have driven adoption to date and levelled the playing field for EVs. Early
adopters Quebec and British Columbia have been offering meaningful incentives since 2012 and 2015, respec-
tively, that have led to almost half of EVs in Canada registered in Quebec and a quarter in British Columbia.
The two province’s EV sales targets also accelerated adoption. Meanwhile, federal subsidies rolled out in 2019

accelerated the momentum, providing $1.5 billion to help put more than a quarter of a million zero-emission
vehicles on the road.® Combined federal and provincial efforts have turned EVs from a novelty to an everyday

sighting on Canadian roads.
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