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Abstract
The demand for liquified natural gas (LNG) is forecasted to double in the
next two decades, thus providing a strong opportunity for Canada to
commit to the development of LNG projects. Canada has a competitive
advantage, with lower greenhouse gas (GHG) emissions [1] and costs
[2], which allow it to aim to be a preferred supplier of natural gas as the
world transitions towards a low-carbon future. However, regulatory
processes and environmental assessments must be more efficient.
Development of LNG projects would translate to economic prosperity for
Canada. Simultaneously, it will help other countries lower their GHG
emissions through the conversion of coal to natural gas for electricity
generation. Additionally, LNG projects provide the opportunity for Canada
to engage with First Nations to take action on reconciliation, and be the
bridge in the energy transition from fossil fuels to renewable energy.

Objectives

Conclusions

● This study examines the competitiveness of Canadian LNG in its emissions intensity, total delivered cost, and the strength of its environmental regulations
compared to other LNG exporting countries (e.g. Australia, United States, and Russia).
● Comparing natural gas production and consumption from exporting (Canada, US, Australia, and Russia) and importing (China, India, Japan, South Korea)
countries.
● Exploring the suitability of Carbon Capture and Storage combined with LNG projects in Canada towards a net-zero emission LNG industry

● LNG projects on the west coast of Canada are cost-competitive
compared to those from Australia and the United States, but not
from Russia.

Discussion
● Major LNG exporting countries are expected to be Canada, USA, Australia,
and Russia. Canada has abundant reserves of natural gas, and lower
domestic demand than other exporting countries. (Fig 2).

● There is potential to reduce domestic emissions associated with
LNG exports by employing CCS and other alternatives, e.g.
forest management practices. This GHG emission reduction
technique could facilitate maintaining regional and national
emissions under the thresholds for planned LNG projects.

Introduction: Framing the problem
Problem Statement: Energy demand is growing worldwide causing an
increase on GHGs, especially from the high consumption of coal in
developed and emerging countries such as United States, China, India, etc
(Fig 1) [3]. Liquified natural gas (LNG) could be used to displace
high-carbon emitting sources like coal for electricity generation in such
countries to reduce global GHG emissions.

Fig 4 : CO₂ emissions by fuel type for exporting countries and importing countries of LNG. Source: IEA (2019), CO2 Emissions from Fuel Combustion.

● If European and Asian countries are committed to decreasing their use of
coal for energy generation and move towards renewable sources, Canadian
LNG export could facilitate this energy transition. Canadian LNG could have
the advantage over other exporters due to its geographic location,
environmental, and social standards (Fig 5).
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Fig 2 : a) Natural gas reserves for LNG exporting and importing countries. b) Production and domestic consumption of natural gas by major importers and exporters countries
as of 2018, and expected to be major players in the LNG industry in future years. Source: [7] Global Energy Statistical Yearbook 2019 (Enerdata).

Fig 1 : There has been strong correlation between Global energy consumption and the amount of CO2 emissions for
over two decade as shown here. Source: [7] Global Energy Statistical Yearbook 2019 (Enerdata).

● LNG is natural gas (composed of mainly methane, CH₄) condensed to
-161⁰C. Hence, natural gas is considerably easier to transport overseas
in a liquified form to markets where it is regasified for energy generation.

● Coal and lignite production in Canada has always been low compared to the
other countries under study as in Fig 3. Canada’s GHG emissions from fossil
fuels are lower as a result. GHG emissions associated with combustion of
natural gas is lower compared to other fossil fuels (Fig 4), and Canada has
surplus of gas production that could be exported in form of LNG. The strong
environmental considerations of Canada’s energy industry, through stringent
regulations, position Canada to be an LNG exporter of choice in terms of
GHG emission considerations.

Fig 5 : a) Landed cost of gas in ($/mmbtu), b) the CO₂ emissions from electricity generation in LNG plants. Data obtained from the literature.

● The transition in the global economy towards lower-carbon energy will be
essential for all countries to meet the emissions requirements outlined in
the Paris Agreement. For instance, a reduction in emissions associated
with electricity generation of 370-640gCO₂/KWh could be achieved
through natural gas usage rather than coal [4].

● Proposed LNG projects in British Columbia might prevent achieving
emissions reductions targets, 40% by 2030 and 80% by 2050. Consequently,
using carbon capture and sequestration (CCS) could help to offset domestic
emissions from LNG exports.

● LNG facilities from exporting countries might see an increase of local
GHG emissions. Reducing domestic emissions through carbon capture
and sequestration (CCS) is one certain way to contribute to global
emissions reduction [5].

● Strict carbon storage has a high potential to reduce GHG emissions. An
example is the Gorgon plant in Australia where a reduction of 0.22
tCO2e/tLNG is expected to be achieved with CCS with further emission
reduction at full operating efficiency of the LNG facility [6].

Table 1 : Total delivered cost (USD$/mmbtu) and CO2e (tCO2e/MWh) emissions from electricity generation from LNG exports from Canada, the United
States, Australia, and Russia. Data obtained from the literature [6, 8].
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Fig 3 : Production of (a) coal and lignite and (b) natural gas from the exporting countries under study. The other countries still produce significant amount of coal and lignite. Canada’s production is
significantly lower than the other countries. However, natural gas production in canada is higher than in Australia currently holds the top spot in LNG export. Source: [7] Global Energy Statistical Yearbook
2019 (Enerdata).

● Canada could export LNG to China, India, Japan, and South
Korea with considerably lower emissions than United States
and Russia. However, emissions associated with natural gas
production from Canada are similar or slightly higher than
Australia.

● Limited information available to the public regarding GHG
emissions from LNG facilities hampers a more conclusive
analysis of the effects of this technology among exporting and
importing countries.
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