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A message from the Advisory Council

Itis our pleasure to jointly introduce the report, Canada’s LNG Opportunity: A Value Proposition Worth Celebrating. It
articulates what has become a consensus view almost everywhere: that LNG is needed to advance goals of energy
security, reliability and affordability, as well as incremental action to protect the environment. The G7 Leaders Summit
Communiqué of May 2023 stressed the important role that increased deliveries of LNG can play in addressing
these challenges.

We come at these issues from two very different perspectives. One sees the opportunity in leveraging Canadian
resources to meet the energy needs of our allies; a practical way for Canada to contribute to global security and
global emissions reduction. The other sees in Canadian LNG, thousands of high-quality jobs that can support families,
communities and workers, building world class infrastructure that creates prosperity for Canadians.

Instead of embracing these opportunities, the policy debate in Canada has often presented a false choice: that of
developing hydrocarbon fuels or not. In reality, global markets will seek out affordable sources of energy, and others
will supply it if Canada does not. The real choice in front of us is whether we want to provide an alternative to coal,
and an alternative to Russia. We have the choice between exporting clean Canadian LNG, developed by our workers
with our environmental, safety and community standards; or watching others take our place.

We have missed energy opportunities in Canada in the past. But the ones still in front of us are tremendous. Our
incredible natural gas reserves, coupled with growing global energy demand, can advance many of our most
important priorities: a strong economy; good paying middle-class jobs; energy security; lower GHG emissions; and
economic reconciliation in the form of Indigenous ownership in new projects.

This paper is about possibility: the things that can be accomplished when we act, rather than stall. Canada has the
workers, the resources, the innovators and the business case to become a global leader in LNG. It is our hope that
this report helps support those that are ready to act.

Dominic Barton Sean Strickland
Chair, Rio Tinto Executive Director, Canada’s Building Trades Unions

Energy for a Secure Future is a nonpartisan civil society initiative that brings together Canadian business leaders,
Indigenous peoples, labour unions and experts in a new conversation about energy and building a secure future for
Canada and our allies around the world.



Executive Summary

Canada’s liquefied natural gas (LNG) industry has the
potential to make a significant contribution to meeting
current and future global energy needs, while also
reducing global emissions, ensuring energy affordability,
enhancing global energy security and delivering
significant economic benefits to the Canadian economy.

1. LNG Market Outlook

1.1. Natural Gas

Natural gas will continue to play an increasing role in
the global energy mix. Since 2000, global natural gas
consumption grew by 68% — more than any other major
hydrocarbon fuel source. According to the International
Energy Agency (IEA), total natural gas demand will
increase by 3.8% in 2030, and 3.4% in 2050 compared to
2021. For Canada, natural gas production is expected to
increase from 189 billion cubic metres (bcm) to 200 bcm.

1.2. LNG

The market for LNG is also expected to grow. The IEA
estimates that an additional 240 bcm per year of LNG
export capacity is needed to reach 650 bcm by 2050
under the stated policy scenario. S&P Global estimates
that global LNG supply will reach nearly 800 bcm by
2050, while the Global LNG Hub pegs LNG capacity
reaching 850 bcm by 2050.

1.3. Canada’s LNG Potential

In 2022 Canada produced 17.3 billion cubic feet (bcf)/
day of natural gas, and is the sixth largest producer
of natural gas globally. Canada also has an additional
1,373 trillion cubic feet of natural gas resources available
for production. While Canada is not yet involved in
significant LNG export, it does contribute approximately
7% of total U.S. natural gas supply, some of which is
used as feedstock into U.S. LNG liquefaction facilities.
However, there is not sufficient pipeline capacity to
substantially take advantage of this opportunity over the

long term. A number of substantive LNG projects are
advancing off the coast of British Columbia and could
be completed by the end of the decade, with potential
production totalling 6 bcf/day.

2. Benefits of Canadian LNG

Increasing the supply of Canadian LNG can have
significant benefits for global populations due to its
comparative emissions intensity, affordability and energy
security attributes relative to other forms of energy that
would serve as substitutes for Canadian LNG.

2.1. Environmental

Coal, oil and natural gas make up nearly 80% of the global
energy mix and are expected to continue to comprise at
least 62% by 2050. These fuels are all abundant and
energy dense resources, although natural gas is among
the highest in terms of energy density. Natural gas
also emits the lowest pounds of CO, per million British
Thermal Units (btu) among all of these fuels. Because
of this, natural gas is widely regarded as an emissions
efficient substitute for coal, and a significant low-emission
fuel in the context of a transforming energy mix.

In terms of its actual impact on global Greenhouse Gas
Emissions (GHGs), both the United States and the
European Union (EU) have undertaken significant efforts
to reduce energy consumption from coal by increasing
consumption of natural gas and other sources. The result
has been meaningful reductions in total GHG emissions
(23% and 17% respectively). There is an opportunity
to apply this proven approach more meaningfully in
countries such as China and India, which rely heavily
on coal as the lead source of their energy mix (55% and
57% respectively).

Canadian LNG projects are world leading from an
emissions intensity perspective. LNG produced on
Canada’s West Coast would create 65% fewer greenhouse
gases than coal when used to generate electricity.



2.2. Affordability

Natural gas is an affordable energy source, comparable
in cost and abundance to other energy sources such
as coal and oil. However, since the Russian invasion of
Ukraine, commodity prices have increased substantially
— particularly natural gas prices in Europe.

Prices have driven fuel switching and forced production
curtailments across energy intensive industries — which
substantially and adversely impacts the economic
prosperity and competitiveness of European industries
and the livelihoods of citizens.

Not only are countries limiting energy access to their
industries as a result of high prices, but they are also
switching to higher emitting and less secure sources of
energy. Coal consumption in each of China, India, the
U.S. and the EU have increased since 2020.

Canadian natural gas can play a significant role in
addressing these challenges. North America has gas
resources that can meet more than 30 years of demand,
at a cost below $3/MMBtu.

2.3. Security

The Russian invasion of Ukraine has created substantial
geopolitical supply and demand disruptions. Notably,
the recent G7 price caps and EU import bans applied
to Russian petroleum products are displacing Russian
supply into the EU, creating opportunities for other
sources of supply to meet EU energy needs long term.

The United States has become a significant supplier of
Europe’s natural gas — providing two-thirds (43 bcm) of
Europe’s incremental LNG imports in 2022 alone. That
said, countries such as India and China have increased
their imports of discounted Russian oil by 40% and 20%
respectively. These countries are experiencing significant
demand for energy and are expected to continue to do so
for the coming decades. Accessing affordable sources of

sufficient supply is a key priority for these countries over
the long term. Not only does this present an opportunity
for Canadian suppliers, but there are also geopolitical
ramifications for the world if Russia is able to build stronger
energy trade linkages into growing Asian markets on a
long-term basis.

Consequently, Canada not only has an opportunity, but
an obligation, to contribute additional LNG supplies to
global markets. The key will be for Canada to position
itself to provide the supply.

3. Economic Benefits to Canada

3.1. Benefits to Canadians and Governments

The LNG economic opportunity is compelling for the
Canadian economy as a whole. If the majority of proposed
LNG projects proceed, it would represent approximately
45 million tonnes of LNG per year (6 bcf/d). In terms of the
economic impact, the construction, operational upstream,
midstream and facility investments would create $10.2
billion in annual GDP, $3.6 billion in government revenues
and 77,600 jobs across the country on an annual basis.

Provincially the economic impacts would be the most
substantive in British Columbia ($7.4 billion), followed
by Alberta ($1.5 billion). BC would see the greatest
number of jobs (57,300), followed by Ontario (8,700), and
then Alberta (7,400). In terms of government revenues,
BC would earn $1.8 billion, followed by the federal
government at $1.5 billion.

3.2. Benefits to Canadian Energy Workers

Not only are a significant number of jobs created as a
result of increased LNG investment, but these jobs are
high quality. Oil and gas average weekly earnings are the
highest of any industry in the country. In fact, in 2022,
oil and gas wages were approximately 40% higher than
metal ore mining and electric power generation (the
second and third highest paid industries).



3.3. Benefits to Indigenous Communities

LNG benefits extend deeply to Indigenous communities
as well. According to research conducted for Energy for
a Secure Future: “While jobs, business contracts and
royalties are still important foundations for Indigenous
economies, the following four trends in the natural gas
sector demonstrate a new era in Indigenous involvement
in energy development:

* Indigenous-led major projects, where Indigenous
nations are project proponents.

» Major Indigenous equity options in projects involving
natural gas pipelines, LNG terminals and carbon
capture projects.

* An Indigenous agreement to reconcile downstream
and upstream impacts and benefits, as shown in the
Haisla, Nisga’a and Metlakatla Nations’ MOU with
Halfway River First Nation.

» The first legally binding Indigenous-led environmental
assessment in Canada, which saw the Squamish First
Nation become both a partner and an environmental
regulator of Woodfibre LNG.”

Summary and Recommendations

Canadian LNG presents a significant and compelling
opportunity to meet global energy, environmental,
affordability, and security needs. It also creates a
compelling opportunity for economic prosperity in Canada.
What is needed is the right level of focus and support from
governments to take advantage of this opportunity. This
report offers the following recommendations:

Take a full value proposition approach to Canada’s
LNG opportunity. Our allies are seeking reliable
energy partners who can provide the secure and
affordable supply of the fuels they need. Canada
is well positioned to be that supply while helping to
lower global emissions, creating high quality jobs
and advancing reconciliation. These considerations
should underpin a strategic approach and prioritization
of LNG development in federal energy policies —
including the regulatory environment, international
relations, fiscal and climate policy, and in our approach
to sustainable finance.

Create and nurture an effective, timely and predictable
regulatory framework for advancing LNG projects.
The regulatory approval process for major energy
projects in Canada is perceived to be lengthy,
burdensome, uncertain and uncompetitive relative
to other jurisdictions. Canada needs a regulatory
framework that is timely, efficient, predictable, reliable
and encourages investment, while also adhering
to our high environmental, social and governance
(ESG) standards.

Work with allies, including the United States, a key
energy delivery partner, as well as current and potential
customers in Europe and Asia to recognize and credit
Canada for the environmental benefits of Canadian
LNG displacing higher emitting energy sources in
international markets. Total global emissions from
electricity and heat are 14,378 mega-tonnes (MT), of
which coal comprises 73%. Switching from coal to
natural gas could reduce global emissions from this
sector by up to 4,502 MT, or 31%.



Introduction

Canada’s LNG industry has the potential to make a
significant contribution to meet current and future global
energy needs, while also reducing global emissions,
ensuring energy affordability, enhancing global energy
security and delivering significant economic benefits to
the Canadian economy.

» This report explores these issues in depth, by:

» Assessing current and future global energy and natural
gas supply needs;

* ldentifying Canada’s LNG production potential;

« Summarizing the emissions, affordability and security
benefits of Canada’s LNG; and

» Quantifying the potential economic benefits to Canada.

The analysis and findings contained in this report are
informed by a review of relevant research and agency
reports; analysis of publicly available energy and
emissions data; applied economic modelling; and key
informant interviews with relevant business leaders
and stakeholders.

The intent is to understand and convey the potential
and benefits of developing Canada’s LNG industry,

and to identify policy recommendations to support the
development of the industry.

1. Global Energy Supply and Demand

Understanding the global energy market is critical to
understanding the potential opportunity for Canadian
LNG. In the short term, global energy demand is expected
to remain robust for the foreseeable future. In its March
2023 Oil Market Report, the International Energy Agency
(IEA) is forecasting “global oil demand to reach a record
102 million barrels per day” in 2023, largely driven by
rebounding air traffic and pent-up Chinese demand.!
Natural gas production levels are also expected to remain
near historic highs, with the IEA predicting 2023 global
natural gas production at 4.13 billion cubic metres (bcm).?

Capital investment has also been strong, with S&P Global
indicating that “oil and gas upstream capital expenditures
increased by 39% in 2022 to $499 billion, the highest level
since 2014 and the largest year-on-year gain in history,”
with a significant increase in investment coming from
North America.?

Longer term, both the IEA and International Energy
Forum/S&P Global forecast an increase in oil and gas
demand through the end of the decade.* ® In fact, S&P
Global estimates that “annual upstream investment will

Figure 1: Global Oil and Gas Upstream Capex (Billions USD)
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Table 1: Changing Global Energy Mix

Coal oil Natural Wind/Solar Hydro Nuclear Geo/
Gas & Other Biomass
% Change in Consumption, | g5 104 | 193% | 68.3% 103% 43% 4% 313%
2000-2021
% Of 2021 Energy Mix 272% | 31.3% | 24.7% 5.3% 6.8% 4.3% 0.5%

Source: Our world in Data. 2023.

need to increase from $499 billion in 2022 to $640 billion
in 2030 to ensure adequate supplies...a cumulative $4.9
trillion will be needed between 2023 and 2030 to meet
market needs and prevent a supply shortfall, even if
demand growth slows toward a plateau.” (Figure 1)

1.1. Natural Gas Demand

Natural gas has experienced a particularly favourable
growth trajectory in recent years (Table 1).6 Since 2000,
global natural gas consumption grew by 68% — more
than any other major fuel source. Comparatively, coal
consumption increased by 62% and, while wind and
solar have also increased substantially, they comprise
approximately 5% of the energy mix.

The demand for natural gas is expected to continue to
remain robust. Under the IEA's Stated Policies Scenario
(STEPS), total natural gas demand will increase by 3.8%
in 2030, and 3.4% in 2050 relative to 2021.7 Significant
demand growth is expected in Africa, the Middle East,

and Asia Pacific (Table 2).8 Under this scenario, Canada
is forecasted to increase natural gas production from 189
bcm in 2021 to 200 bem in 2050.°

1.2. LNG Demand

The conflict in Ukraine and subsequent energy security
disruptions have shifted the global energy landscape
and presented a significant opportunity for LNG supply
growth from non-Russian sources. In 2022, LNG imports
into Europe increased by 66 bcm, two thirds of which was
supplied by the U.S.%° Looking ahead, the IEA estimates
that EU countries “revived or accelerated plans for an
estimated 130 bcm of new LNG import capacity since
the beginning of 2022...[with] the effective LNG import
capacity to increase at least 40 bcm between the end
of 2021 and the end of 2023.”* Consequently, the IEA
estimates that an additional 240 bcm per year of LNG
export capacity is needed to reach 650 bcm by 2050
under the stated policy scenario.'? Similarly, S&P Global
estimates that global LNG supply will reach nearly 800

Figure 2: Global LNG Liquifaction Capacity Forecast
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Table 2: Natural Gas Demand Forecast (Billions of Cubic Metres, bcm)

Government Stated Policy Scenario | % Change (Relative to 2021)

2021 2030 2050 2030 2050
World 4213 4372 4357 3.8% 3.4%
North America 1106 1118 820 1.1% -25.9%
Central & South America 161 159 179 -1.2% 11.2%
Europe 625 511 395 -18.2% -36.8%
Africa 172 215 292 25.0% 69.8%
Middle East 567 689 833 21.5% 46.9%
Eurasia 662 626 635 -5.4% -4.1%
Asia Pacific 920 1043 1173 13.4% 27.5%
China 368 443 442 20.4% 20.1%
India 66 115 170 74.2% 157.6%
Japan 103 64 43 -37.9% -58.3%
Southeast Asia 162 203 272 25.3% 67.9%

Source: IEA 2022.

bcm by 2050, while Global LNG Hub pegs LNG capacity
at 850 bcm by 2050 — a significant proportion of this supply
is expected to come from North America.'

1.3. Canada’s LNG Potential

Canada has the potential to be a significant supplier to
meet global energy demand. In 2022 Canada produced
17.3 bcf/day of natural gas,'® and is the sixth largest
producer of natural gas globally.’®* Canada also has an
additional 1,373 trillion cubic feet of natural gas resources
still available for future production.”

While Canada is not yet a significant LNG exporter, it
does contribute approximately 7% of total U.S. natural gas
supply.’®* Some Canadian exports are used as feedstock
into U.S. LNG liquefaction facilities, whose export volumes
have increased from virtually zero in 2015 to 10.6 bcf/d
in 2022.*° 20 While there is potential to see increased
Canadian natural gas volumes to meet U.S. LNG demand,
there is not sufficient pipeline capacity to substantially
take advantage of this opportunity over the long term.
Moreover, in shipping natural gas to the U.S. Gulf Coast,

Canada misses out on the incremental jobs, economic
activity and government revenues associated with
developing an LNG industry (as discussed in section 4 of
this report). From a global market perspective, Canadian
LNG would provide a more affordable and competitive
alternative to meet demand in key markets such as Asia.
According to the Canadian Energy Regulator:

“Canadian West Coast projects are closer to prime
Asian markets than existing U.S. facilities in the Gulf
Coast/East Coast region by about 5,000 nautical miles
and do not require passage through the Panama
Canal. This proximity to Asia is a key advantage
over U.S. Gulf Coast-based LNG project offerings.
Canada is also about 1,000 nautical miles closer to
Asia than significant west African liquefaction players
like Nigeria.”?

A number of LNG projects are advancing off the coast
of British Columbia and could be completed by the end
of the decade, with potential production totalling 6.4 bcf/
day (Table 3).
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Table 3: Current and Proposed BC LNG projects

Project Production (bcf/d) | Timeline [ Status

LNG Canada Phase 1 1.87 2025 Under Construction®

Woodfibre LNG 0.3 2027 Construction Expected in 2023%*

Cedar LNG 0.4 2027 Final Investment Decision expected in Q3 2023%
Ksi Lisims 1.6 2028 Expected to undergo BC Environmental review?®
Tilbury LNG Expansion 0.4 2028 Undergoing Environmental Review?’

LNG Canada Phase 2 1.87 ~2030 Final Investment Decision to be determined

Source: Shell Canada, Ksi Lisims, Cedar LNG, Woodfibre LNG, 2023

LNG Canada phase one is under construction and
expected to be completed in 2025, Woodfibre is expected
to have construction commence later this year, and Cedar
LNG has all environmental approvals in place and is
expected to make a final investment decision (FID) in 2023.

2. Benefits of Canadian LNG

Increasing the supply of Canadian LNG can have
significant benefits for global populations due to its
comparative emissions intensity, affordability and energy
security attributes relative to other forms of energy that
would serve as substitutes for Canadian LNG.

2.1. Environmental Benefits

Coal, oil and natural gas make of nearly 80% of the global
energy mix, and are expected to continue to comprise at
east 62% by 2050 (Table 4).28

Table 4: World Energy Supply - Stated Policy
Scenario (EJ)

Table 5: Pounds of CO, emitted per million British

thermal units (Btu) of energy for hydrocarbon fuels

Coal (anthracite) 228.6
Coal (bituminous) 205.7
Coal (lignite) 215.4
Coal (sub-bituminous) 214.3
Diesel fuel and heating oil 161.3
Gasoline (without ethanol) 157.2
Propane 139.0
Natural gas 117.0

2021 | 2030 | 2040 | 2050
Total 624 | 673 | 708 | 740
Renewables 12% | 17% | 24% | 29%
Natural Gas 23% | 22% | 21% | 20%
Oil 29% | 29% | 28% | 27%
Coal 26% | 22% | 18% | 15%
Total Hydrocarbon Fuels | 79% | 74% | 67% | 62%

Source: IEA 2022

Source: American Geosciences Institute. 2023

Coal, oil and natural gas are all abundant and energy
dense resources, although natural gas is among the
highest in terms of energy density.?°*° Natural gas also
emits the lowest pounds of CO, per million btu for all
hydrocarbon fuels (Table 5), and is nearly half the level of
anthracitic coal.®*

Because of this, natural gas is widely regarded as an
emissions efficient substitute for coal, and a significant
low-emission fuel in the context of a transforming energy
mix. According to Sustainability Magazine:®?

“Natural gas is a plentiful source of energy and the
greenest of the mainstream fossil fuels. It is portable,
can be shipped as a liquid, and is cheap. It is likely
to maintain or even grow as an energy source in the

11



short term as the world moves away from other fossil
fuels due to its cleaner-burning properties...

...The world has so far consumed almost 2% of its
natural gas reserves with a little over 50 years of
natural gas left at the current consumption level of
132,290,211,000 cubic feet or 17,527 cubic feet of
natural gas per capita.”

In terms of its actual impact on global GHGs, both the
United States and the EU have undertaken significant
efforts to reduce energy consumption from coal by
increasing consumption of natural gas and renewable
energy sources. The result has been meaningful
reductions in total GHG emissions (23% and 17%
respectively) (Table 6, Figures 3 and 4).%3

While growth in capacity for wind, solar and other energy
sources has been significant, these sources continue to
comprise a small proportion of the energy mix (11% in
EU and 7.5% in the U.S.), and also require a backstop
energy source to ensure their continued reliability to meet
demand — which is a role that can be filled by natural
gas given its abundance, favourable emissions and
affordability attributes.

There is significant opportunity to apply this proven
approach more meaningfully going forward, particularly
in countries such as China and India which rely heavily
on coal as the leading source of their energy mix at 55%
and 57% respectively, which is highly correlated to their
GHG emissions (Figures 5 and 6).

Total global emissions from electricity and heat are
14,378 MT, of which coal comprises 73%.3* At constant
emissions to energy production rates, switching from coal
to natural gas could reduce global emissions from this
sector by up to 4,502 MT, or 31%.

Canadian LNG, in particular, is among the most
beneficial LNG from an emissions intensity perspective
(Figure 7). In fact, “taking into account all emissions
from production, transportation and combustion, LNG
produced on Canada’s West Coast would create 65%
fewer greenhouse gases (GHGs) than coal when used
to generate electricity.”3 3

According to the Royal Bank of Canada, “building out
LNG capacity to its full potential...could reduce net global
emissions by as much as 211 MtCO,e...and would attract
more than $200 billion in investments.”7 3

The opportunity and imperative for Canada could not be
more compelling. According to Dominic Barton, former
Canadian Ambassador to China.

“In China, up to 60 per cent of the energy provided
is through coal. They are a growing economy, and
their citizens need access to energy for heat and
quality of life. Natural gas is a very good transition
fuel because it's much, much cleaner than coal, and
renewables simply can’t meet this need.

Canada is the source of some of the cleanest natural
gas fuel on the planet. We have a very important role
in helping other countries with transition by supplying
clean natural gas.”

Table 6: Per Cent Change in Energy Consumption and GHGs, 2000-2021

Coal Oil Natural Gas Wind, Solar Hydro | Nuclear | GHG
& Other
EU [ 2000-21 % change -43.2% | -20.4% 10.5% 1,608% -14.5% | -24.7% | -22.5%
2021 share 11.5% 36.3% 24.3% 11.1% 5.5% 11.3%
US | 2000-21 % change -53.3% | -7.9% 31.6% 1,479% -16.4% | -8.7% | -16.8%
2021 share 11.4% 38.2% 32.2% 7.5% 2.6% 8.0%

Source: Our World in Data 2023
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Figure 3: EU Energy Mix (TWh) & GHGs (T)
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Figure 4: US Energy Mix (TWh) & GHGs (T)
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Figure 5: China Energy Mix (TWh) & GHGs (T)
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Figure 6: India Energy Mix (TWh) & GHGs (T)
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Figure 7: Selected LNG Project Operational Liquefaction
Emissions Intensity (T of CO2-E/T of LNG)*

0.45

Source: Rystad Energy research and analysis, various public disclosures and environmental impact statements
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Table 7: World Bank Commodities Price Data (The Pink Sheet)

2020 2021 2022 2020-2021 2021-2022
% Change % Change
Coal, Australia $/mt 60.8 138.1 344.9 127.1% 149.7%
Coal, South Africa $/mt 65.7 119.8 240.6 82.3% 100.8%
Crude oil, Brent $/bbl 42.3 70.4 99.8 66.4% 41.8%
Crude oil, Dubai $/bbl 42.2 68.8 97 63.0% 41.0%
Crude oil, WTI $/bbl 39.3 68 94.4 73.0% 38.8%
Index 2010=100 45.5 130.7 281.6 187.3% 115.5%
Natural gas, Europe $/MMBtu 3.24 16.12 40.34 397.5% 150.2%
Natural gas, U.S $/MMBtu 2.01 3.85 6.37 91.5% 65.5%
Liquefied natural gas, Japan $/ | g 34 1076 | 18.43 29.5% 71.3%
MMBtu

Source: World Bank 2023

According to Robert Johnston, Executive Director with the
Centre on Global Energy Policy at Columbia University:*°

“Canadian natural gas is attractive to buyers
in that it offers an ESG aligned product that is
competitive with other sources of supply in the
global market. Southeast Asian countries such as
Japan, Singapore and Taiwan already consider ESG
factors when evaluating their sources of supply and
Canadian natural gas would be a welcome option for
these countries.

Further, getting Canadian LNG into growing Asian
markets to displace coal and backstop renewables is
aligned with Canadian environmental and economic
goals, but needs to be a priority for all levels of
government if it is going to happen.”

2.2. Affordability Benefits

Affordability is another key benefit of LNG, and a key
factor driving energy consumption decisions globally.
Natural gas is used primarily for electricity generation, but
also for residential and commercial heating and cooling
systems, as a fuel/ raw material in industrial processes,

and as a transportation fuel.*® Approximately 40% of global
natural gas consumption is in power generation.*

Natural gas is an affordable energy source, comparable
in costs and abundance to other energy sources
such as coal and oil. Because of its affordability and
abundance, along with its lower emissions intensity,
natural gas has contributed an increasing share of global
electricity production over time (from 14% in 1985 to
23% in 2021).*2 However, since the Russian invasion of
Ukraine, commodity prices have increased substantially —
particularly natural gas prices in Europe (Table 7).43

As a consequence, 2022 gas demand declined
substantially in key global markets. In Europe, natural
gas recorded its steepest drop in history - declining
by over 70 bcm in 2022.44 Prices drove efforts on fuel-
switching and forced production curtailments across most
gas and energy intensive industries — which substantially
and adversely impacted the economic prosperity and
competitiveness of European industries, as well as the
employment and quality of life of citizens.

Asia’s natural gas consumption decreased by 2% as
a result of LNG prices and COVID disruptions. More
substantively, “India’s LNG imports dropped by 17% in
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2022, the steepest fall on record and the first decline
covering two consecutive years in India’s two-decade
history as an LNG importer. Price-driven fuel-switching
played the leading role in suppressing LNG demand.”*

The decline in LNG consumption due to a lack of
affordability is a troubling trend. Not only are countries
limiting energy access to their industries as a result of
high prices, but they are also switching to higher emitting
and less secure sources of energy. Coal consumption in
each of China, India, the U.S. and the EU has increased
since 2020 (Table 8).“¢ Europe and India in particular are
expected to increase their coal consumption by 20% and
24%, respectively, between 2020 and 2023.

Canadian natural gas can play a significant role in
addressing these challenges. According to McKinsey &
Company, North America has natural gas resources that
can meet more than 30 years of demand, at a cost below
$3/MMBtu (Figure 8).4

North American LNG can provide energy to European
customers at a price below $8/MMBtu (Figure 9).*¢ This
is one fifth of the 2022 European price, and half the 2021
price (Table 7 Above).

Providing this additional natural gas supply will stabilize
energy and natural gas feedstock prices, which will in
turn reduce “prices for the fertilizer, steel, cement, plastic,
and glass industries.”®

According to Victor Thomas, President and CEO of the
Canada-India Business Council:

“India’s is the fastest growing large economy
globally, and it is now the most populous country
on earth. While India has long term net-zero goals,
it needs to meet its growing population needs, and
energy affordability and reliability are paramount in
this regard.

India is a very price sensitive energy market, so when
LNG prices skyrocket due to geopolitical disruptions,
it will look to other sources for supply. Forty per cent
of India’s oil now comes from Russia. It used to be
2%. While there are longer-term reliability, security of
supply, and geopolitical dynamics at play, prioritizing
energy affordability at scale is simply the reality of
meeting the needs of the world’s most populous and
large growing economy.

Canada’s LNG industry can be a form of insurance
against price and access instability from unsafe and
unreliable suppliers. The more that Canada can do
to supply affordable natural gas to the global energy
market, and with it bring greater stability and higher
environmental and ethical standards, the better the
world will be.”

Canadian Affordability Benefits

The affordability benefits of natural gas to Canada are
also significant. Natural gas has proven to be a critical
element of Canada’s energy mix. In 2021 natural gas
had the lowest delivered cost of any energy form at just
$12.05 per GJ, lower than electricity ($38.69),

Table 8: Coal Consumption by Region 2020- 2023F (Mt)

2020 2021 2022 2023F 2020-2023F

% Change
China 4045 4230 4209 4252 5.1%
India 936 1053 1130 1160 23.9%
us 430 495 478 459 6.7%
EU 392 447 476 472 20.4%
World Total 7510 7947 8007 8033 7.0%

Source: World Bank 2023
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Figure 8: North America 2021 Half-Cycle Break-Even Price Curve ($/MMBtu)
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Figure 9: Full Cycle Cost of Pre-FID LNG Projects
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propane ($36.72), and heating oil ($31.89).5° From an
electricity generation perspective, studies from across
the country have confirmed the essential reliability,
affordability and emissions benefits of natural gas as a
key source of electricity generation.®! In terms of new
generation, the CD Howe Institute found that the carbon
adjusted levelized costs of major hydroelectricity projects
such as Site C in BC, Keeyask in Manitoba and Muskrat
Falls in Labrador exceed those of combined cycle natural
gas turbines (CCGT).%? “Relative to large hydro projects,
the roll-out of CCGT generation can be more flexibly
timed (and paired with environmental initiatives) to meet
demand as it materializes.”

2.3. Energy Security Benefits

The Russian invasion of Ukraine has created substantial
geopolitical supply and demand disruptions. Notably,
the recent G7 price caps and EU import bans applied
to Russian petroleum products are displacing Russian
supply into the EU, creating opportunities for other
sources of supply in meeting EU energy needs long term
(Figure 10).535%

While Russia focuses on establishing new linkages for
its natural gas products that were intended to flow to
Europe (likely towards Asia), its share of internationally
traded natural gas could fall from 30% to 15% by 2030,
which would be displaced by the U.S. and Middle East

(Figure 10).%° In fact, the United States has already
become a significant supplier of Europe’s natural gas
— providing two-thirds (43 bcm) of Europe’s incremental
LNG imports in 2022 alone.®®

That said, countries such as India and China have
increased their imports of discounted Russian oil by 40%
and 20% respectively.’” These countries are experiencing
significant demand for energy, and are expected to do so
for the foreseeable future.®® Accessing affordable sources
of sufficient supply is a key priority for these countries over
the long term. Not only does this present an opportunity
for Canadian suppliers, but there are also concerning
geopolitical ramifications for the world if Russia is able to
build stronger energy trade linkages than Canada and its
allies into growing Asian markets on a long-term basis.

Consequently, Canada not only has an opportunity, but
an imperative to contribute additional LNG supplies to
global markets. The key will be for Canada to position
itself to provide the supply.

According to Witold Dzielski, Polish Ambassador to
Canada:®®

“We would like to see Canadian gas flowing in
European pipelines as quickly as possible. This is
important for diversification of our energy mix, and
for the security of Poland and the whole of Europe.

Figure 10: Crude Oil and Natural Gas Imports to the EU and Emerging
Market and Developing Economies in Asia by Origin (STEPS)
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The war in Ukraine is far from finished. Ukrainians
need international support, countries in the region,
including Poland, need international support. We
need Canadian support in the context of energy, (and)
to do much as possible to diversify the energy mix.

So, my request and hope for the Canadian
government is to consider and open as many
avenues as possible for energy cooperation. Natural
gas is a very important source of energy for our
region and much more could still be done.”

Canadian Security Benefits

The development of Canada’s LNG industry is also
beneficial from a domestic energy security perspective.
LNG represents the key growth driver for the Canadian
upstream industry, and having a robust upstream natural
gas industry with deep supply chains and infrastructure
capacity creates an energy security benefit that provides
assurances of reliable and accessible energy for
Canada’s consumption needs. This is particularly notable
from an industrial demand and energy consumption

perspective. As of 2021, natural gas became the leading
source of energy consumption in the country (Figure 11).%°

3. Economic Benefits to Canada

The benefits to Canadians of LNG development are
substantial and diverse, and include increased economic
activity and government revenues across the country,
high quality employment opportunities, and benefits to
Indigenous communities.

3.1. Benefits to Canadians and Governments

The LNG economic opportunity is compelling for
the Canadian economy as a whole. If the majority of
proposed LNG projects proceed, it would represent
approximately 45 million tonnes of LNG per year (6
bcf/d). In terms of the economic impact, the construction,
operational upstream, midstream and facility investments
would create $10.2 billion in annual GDP, $3.6 billion
in government revenues and 77,600 jobs across the
country on an annual basis (Table 9).

Figure 11: Canada Primary Energy Consumption by Source
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Table 9: Annual Economic Impact of Proposed LNG Projects (2023 dollars)

GDP (Millions) Govt Revenue (Millions) Employment
BC $7,400 $1,800 57,300
AB $1,500 $120 7,400
SK $72 $7 640
MB $71 $11 800
ON $920 $130 8,700
QC $200 $ 60 2,200
Rest of Canada (ROC) $56 $6 640
Federal NA $1,500 NA
Total $10,200 $3,600 77,600

Source: Derived by Verum Consulting from Conference Board of Canada®!

Provincially the economic impacts would be the most
substantive in British Columbia ($7.4 billion) followed by
Alberta ($1.5 billion). BC would see the greatest number
of jobs (57,300), followed by Ontario (8,700), and then
Alberta (7,400). In terms of government revenues,
BC would earn $1.8 billion, followed by the federal
government at $1.5 billion. The economic value chain
benefits of Canadian LNG would have a deep impact
on a national scale. According to Dave McHattie, Vice-
President, Institutional Relations with Tenaris:

“LNG Canada alone is estimated to increase steel
demand by 100,000 tonnes per year. A significant
proportion of this demand is met by Canadian steel
producers — many of whom are based in Ontario and
whose viability is largely linked to the upstream oil
and gas industry. In fact, Canada is the fourth largest
market for upstream steel in the world, and a hub
of steel producers globally. In the absence of the
oil and gas industry, this hub would not exist and
all of the economic activity and jobs would move to
other countries.

The incremental LNG activity also creates capacity
and expertise in the upstream services sector, which
leads to innovation and efficiencies in drilling and

extracting the resource, and develops expertise in
the extraction of other minerals and energy sources
within Canada to meet evolving energy needs.

There are even deeper value chain impacts when
considering the market for liquids produced as a
result of LNG drilling. Examples include domestic
petrochemical facilities and oil sands producers, who
rely on diluent to blend with produced bitumen so that
it will flow via pipeline.”

Beyond these linkages are the economic benefits and
activities relating to other sectors such as engineering
construction, finance and professional services,
wholesale trade, remediation and transportation among
others, which are distributed across the country.5?

3.2. Benefits to Canadian Energy Workers

Not only are a significant number of jobs created as
a result of increased LNG investment, but these jobs
are high quality. A recent study commissioned by North
America’s Building Trades Unions (NABTU) analyzed
the quality and benefits of job opportunities in oil and
natural gas construction compared to the renewable
energy sector.53
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The key findings include:

» Energy sector jobs and energy sector construction
jobs provide those without a college education a vital
pathway to middle class careers and living standards.

» Tradespeople working in energy construction
report that they consider projects in oil and natural
gas industries to have better wages, benefits, and
opportunities than renewables projects.

* The oil and natural gas industries offer projects
with longer durations than those in renewables
industries, which means steadier income and more
consistent benefits.

 The industry offers better project variety, skill
development, and project consistency compared to
the wind and solar industries.

This is consistent with the profile of Canadian wages
by industry (Figure 12).%* Oil and gas average weekly
earnings are the highest of any industry in the country.
In fact, in 2022, oil and gas wages were approximately
40% higher than metal ore mining and electric power
generation (the second and third highest paid industries).

According to Sean Strickland, Executive Director of
Canada’s Building Trades Unions:®

“The unionized trades and construction workers
have been involved in the natural gas industry in
Canada since its inception. We've built much of the
infrastructure related to natural gas industry and it
employs thousands of workers right across Canada
and puts bread on the table for thousands of families.

When it comes to gas and LNG, we need to look
at ways in which we can expand the resource that
we have in Canada and provide more economic
opportunity not only for our members, but help
decarbonize other countries on the planet.

The future of the natural gas industry in Canada is
critically important to the overall economic future of
Canada. We have an abundance of natural gas and
we need to get that gas to the rest of the world.”

3.3. Benefits to Indigenous Communities

In 2023, Energy for a Secure Future conducted an
extensive analysis of how Indigenous peoples are
participating in and benefiting from natural gas and LNG
projects in Canada.®®

Figure 12: Average Weekly Earnings by Industry

3,000

2,000

1,000

2018 2019
Forestry, logging and support

Metal ore mining
B Manufacturing total
Transportation equipment manufacturing

2020 2021 2022

Oil and gas extraction

Electric power generation, transmission and distribution
Industrial machinery manufacturing

Service producing industries

Source: Statistics Canada. 2023. Table 14-10-0204-01 Average weekly earnings by industry, annual

21



Key findings include:

* Indigenous peoples in Canada make almost three
times more income on average in the oil and gas
sector than other industries.

» All major LNG projects in BC involve formal benefits
agreements with Indigenous nations, and half involve
Indigenous ownership negotiations or agreements.

» First Nations are directly involved in upstream gas
production. Between 2019-2021, royalties were
assessed for gas production on 47 nations.

« Anumber of nations own their own oil and gas upstream
assets, while others are involved in the oilfield services
side. Canada is home to hundreds of Indigenous
businesses and thousands of Indigenous workers who
supply the natural gas sector with services.

« While jobs, business contracts and royalties are still
important foundations for Indigenous economies, four
trends in the natural gas sector demonstrate a new
era in Indigenous involvement in energy development.

= Indigenous-led major projects, where Indigenous
nations are project proponents.

= Major Indigenous equity options in projects involving
natural gas pipelines, LNG terminals and carbon
capture projects.

= An Indigenous agreement to reconcile downstream
and upstream impacts and benefits, as shown in the
Haisla, Nisga’a and Metlakatla Nations’ MOU with
Halfway River First Nation.

= The first legally binding Indigenous-led environmental
assessment in Canada, which saw the Squamish First
Nation become both a partner and an environmental
regulator of Woodfibre LNG.

Our communities are not separate from the world,
what happens in Asia or Europe affects us - projects
like Cedar LNG can offer a global emissions reduction
solution. This will create positive benefits for the world
and for our communities.

- Crystal Smith, Chief Councillor, Haisla Nation

4. Summary and Recommendations

Clearly Canadian LNG presents a significant and
compelling case in support of its development to meet
global energy, environmental, affordability, and security
needs. It also creates compelling possibilities for
economic prosperity in our country. What is needed is the
right level of focus and support from governments to take
advantage of this opportunity. The federal government
has developed strategies and significant policy
initiatives that encourage the development of critical
minerals, hydrogen, emerging energy technologies and
emissions reduction investments.%” However, despite its
significant benefits, LNG is not comparatively prioritized.
A comprehensive and strategic approach that recognizes
the global and national benefits of Canadian LNG and
encourages its development is needed — from a policy,
regulatory, and economic competitiveness perspective.
Based on the analysis presented in this report and
insight from the informant interviews, this report offers
the following recommendations:

1. Take a full value proposition approach to Canada’s
LNG opportunity. Our allies are seeking reliable
energy partners who provide the secure and
affordable supply of the fuels they need. Canada
is well positioned to be that supply while helping to
lower global emissions, creating high quality jobs
and advancing reconciliation. These considerations
should underpin a strategic approach and
prioritization of LNG development in all of our
federal energy policies — including the regulatory
environment, international relations, fiscal and
climate policy, and in our approach to sustainable
finance — recognizing both the global and national
ESG benefits of Canadian LNG.

22



The federal government has recently intensified
its commitment to industrial policy and investment in
a range of emerging energy technologies such as EV
manufacturing, critical minerals mining, clean tech
manufacturing investment and low carbon hydrogen.
A similar approach for low emission type LNG projects
would bolster the prospects for more project development
with comparable benefits for global GHG reduction
through fuel-switching and displacement of other natural
gas sources with higher methane intensity.

- Robert Johnston, Executive Director at the Center on
Global Energy Policy at Columbia University

2. Create and nurture an effective, timely and predictable
regulatory framework for advancing LNG projects.
The regulatory approval process for major energy
projects in Canada is largely viewed as lengthy,
burdensome, uncertain and uncompetitive relative
to other jurisdictions.®® Canada needs a regulatory
framework that is timely, efficient, predictable, reliable
and encourages investment, while also adhering to
our high ESG standards.

There are countries and global investors that look at
the Canadian LNG opportunity and think it just makes
a lot of sense. But our biggest challenge is permitting.
Can we build it? We need a process that gets things built
while still respecting the rights of the traditional owners
and of stakeholders that are concerned about overall
impacts.

- Dominic Barton, Chair, Rio Tinto

We need to produce all of the new energy sources of
the future, as well as our traditional energy sources like
natural gas and oil, but we have to operate in a regulatory
environment that has some certainty to it and does not
drag on indefinitely. If the requlatory environment doesn’t
change, we will lose this opportunity and we can’t afford
to do that.

- Sean Strickland, Executive Director,
Canada’s Building Trades Unions

3. Work with allies, including the United States, a
key energy delivery partner, as well as current and
potential customers in Europe and Asia to recognize
and credit Canada for the environmental benefits
of Canadian LNG displacing higher emitting energy
sources in international markets. Total global
emissions from electricity and heat are 14,378
mega-tonnes (MT), of which coal comprises 73%.
Switching from coal to natural gas could reduce
global emissions from this sector by up to 4,502 MT,
or 31%.

We have to move towards a global mindset, beyond
the national targets looked at in the Paris Agreement. For
example, if Canada exports LNG our emissions will go
up and we will be penalized for it, while global emissions
will go down. This is the wrong approach, and the world
suffers as a result. Canada has a bigger role to play
in terms of global emissions reduction and international
frameworks need to recognize and enable this.

- Dominic Barton, Chair, Rio Tinto

5. About Verum Consulting

This report was prepared by Verum Consulting. Verum
is a public policy, economics, government affairs, and
stakeholder engagement consultancy. We work with
a breadth of clients to develop principled, evidence-
based policy positions and government and stakeholder
engagement strategies that help shape public policy
and regulatory design to achieve results. We have
experience working with governments at all levels in
various jurisdictions across the country.

Verum Consulting is led by Ben Brunnen, Principal &
Founder. Ben is an executive leader with a proven track
record for conducting economic and public policy analysis
and developing and advancing government affairs and
stakeholder engagement initiatives in jurisdictions across
Canada for over 20 years. Ben is a Senior Fellow at the
CD Howe Institute and holds a Master’s Degree in Public
Administration and a Bachelor’s Degree in Economics.
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Ben is a Partner at Garrison Strategy Limited and
served as the Vice President of Oil Sands, Fiscal
& Economic Policy at the Canadian Association of
Petroleum Producers. During his tenure, Ben advanced
priorities related to oil sands competitiveness, emissions
policy, regulatory efficiency, ESG and production
forecasting. Ben also served as the Director of Policy,
Government Affairs & Chief Economist at the Calgary
Chamber of Commerce where he led the economic,
policy and government affairs functions for all three
levels of government. Ben has worked in a number
of organizations including the BC Public Service, the
Canada West Foundation, and as a consultant with
associations, Indigenous organizations, municipalities,
businesses and academic institutions.
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