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Foreword

The APEC Energy Overview (the Overview) is an annual publication that highlights the current energy situation in each of the 21 APEC economies.
Since its first publication in January 2001, it has been the pioneer publication for APERC, showcasing the latest APEC energy data compiled by the
Expert Group on Energy Data and Analysis (EGEDA).

The Overview monitors progress toward meeting the two APEC energy goals, namely:
1. Energy intensity improvement of 45% by 2035 (relative to 2005).

2. Doubling the modern renewable energy share in the APEC energy mix by 2030 (relative to 2010).

In 2021, the APEC-wide energy intensity had improved by 27%, leaving an 18% improvement needed to meet the 2035 goal. The recent APEC Energy
Demand and Supply Outlook 8" edition forecasts that APEC is expected to meet this goal in both the Reference and Carbon Neutrality scenarios of
that report ahead of the schedule. Progress has also been made in doubling the share of modern renewables. Modern renewables in total final energy
consumption in 2021 have increased by 3.9 percentage points or 66% of the way to the 2030 goal. Modern renewables in the total primary energy
supply have increased, albeit slower, but by more than 50% compared with 2010, while the share of modern renewables for power generation has
increased by 62%.

One of the highlights of the 2024 edition of the Overview includes data to 2021 and this begins to shed light on the extent of the continuing impact of
COVID-19 and initial economic recovery from the pandemic. Additionally, each economy chapter discusses many other trends, issues, policies,
initiatives, and notable developments.

The basis of this report is the EGEDA data that each member economy submits on an annual basis. We thank EGEDA members for their continued
support in providing us with these data. We also encourage APEC member economies and other stakeholders to make use of this publicly available
resource to continue to develop, implement, refine and analyse energy policy, alongside other energy related analyses.

Yogating Lo Gl 5

Kazutomo Irie, PhD Glen Sweetnam
President Chairman
Asia Pacific Energy Research Centre (APERC) Expert Group on Energy Data and Analysis (EGEDA)
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Commonly used abbreviations and terms

Abbreviation

2017 USD PPP
APEC
APERC
ASEAN
B/D

Bcf
bcm
Btu
GW
GWh
kL

km
km/L
ktoe

kV

kw
kWh
Mbbl/D
ML

Term

2017 USD purchasing power parity
Asia-Pacific Economic Cooperation
Asia Pacific Energy Research Centre
Association of Southeast Asian Nations
barrels per day

billion cubic feet

billion cubic metres

British thermal units

gigawatt

gigawatt-hour

kilolitre

kilometre

kilometres per litre

kilotonne of oil equivalent

kilovolt

kilowatt

kilowatt-hour

thousand barrels per day

million litres (megalitre)

Mloe
MMbbl
MMbbl/D
MMBFOE
MMBtu
MMcf/D
MMscf/D
mpg

Mt

Mtce
Mtoe
MW

PJ
Tbbl/D
tce

Tcf

toe

tu

TWh

W

Wh

million litres of oil equivalent
million barrels

million barrels per day

million barrels of fuel oil equivalent
million British thermal units

million cubic feet per day

million standard cubic feet per day
miles per gallon

million tonnes

million tonnes of coal equivalent
million tonnes of oil equivalent
megawatt

petajoules

trillion barrels per day

tonnes of coal equivalent

trillion cubic feet

tonnes of oil equivalent

tonnes of uranium metal
terawatt-hours

watt

watt-hours
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Currency codes

Code

AUD
BND
CAD
CLP
CNY
HKD
IDR
JPY
KRW

MYR

Currency

Australian dollar
Brunei dollar
Canadian dollar
Chilean peso
yuan renminbi
Hong Kong dollar
rupiah

yen

won

Malaysian ringgit

Economy

Australia

Brunei Darussalam
Canada

Chile

China

Hong Kong, China
Indonesia

Japan

Korea

Malaysia

MXN

NZD

PGK

PEN

PHP

RUB

SGD

TWD

THB

uSD

VND

Mexican peso

New Zealand dollar
kina

nuevo sol
Philippine peso
Russian ruble
Singapore dollar
New Taiwan dollar
baht

US dollar

dong

Mexico

New Zealand
Papua New Guinea
Peru

The Philippines
Russia

Singapore

Chinese Taipei
Thailand

United States

Viet Nam
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Introduction

This year's APEC Energy Overview comprises data up to 2021 and
covers analyses on the initial economic recovery or the possible
continuing impact of COVID-19 post-pandemic, on energy supply and
demand across APEC economies.

In addition to energy supply, transformation, and final consumption data
for the period 2000 to 2021, an up-to-date accounting of energy policies
and notable energy developments to 2024 is provided in each of the
APEC member economy chapters.

Energy Supply and Consumption

Total primary energy supply

The global economy experienced a growth of 6.2% (PPP constant 2017
USD) in 2021, rebounding from economic slowdown in 2020. The
APEC region, which was similarly significantly impacted by COVID-19,
recovered with an economic output of around 6.1% (PPP constant
2017 USD) in 2021. The recovery in economic activity resulted in an
increase in the APEC energy supply by over 19 exajoules (5.7% annual
increase) to finally settle at 362 051 PJ in 2021 (Figure 1). Renewables
surged by 7.3%, contributing significantly to the overall rise in energy

supply.
All energy products similarly rebounded in 2021. Coal saw a 6.4%
increase, gas by 5.4% and oil rose by 5.2%. By composition, in 2021,

coal share of TPES reached 34.6%, followed by oil (27.4%), gas
(23.9%), renewables (8.3%), and others (5.8%). Despite renewables

expanding much faster than all other products, their share in TPES
remains lower than fossil fuels.

Figure 1: APEC energy supply by fuel (PJ), 2000 to 2021
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APEC continues to be a net energy importer from the rest of the world,
but the proportion of net imports to energy supply has been declining
rapidly for more than two decades (Figure 2). While net imports
experienced a slight increase in 2021, its level was well below the 2018
level. This marks the third consecutive year that net imports have
remained at this low since 2019. This three-year trend is attributed to
the structural shift in the US and APEC Southeast Asian (SEA)
economies. Between 2018 and 2021, the US and APEC SEA
economies maintained their positions as net exporters while China
continued to be a net importer and net imports expanded, from 28 477
PJ to 33 030 PJ during the same period. Most of the energy reliance on

vi
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the rest of the world is tied to multiple APEC member economies
importing oil from Middle East economies. But this reliance on the
Middle East is being offset by the rise in energy production and exports
from economies such as Australia; Canada; Indonesia; Russia (until
2021); and the US.

Figure 2: APEC net energy imports as a proportion of supply, 2000 to
2021
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Source: EGEDA (2023)
Total final consumption

Total final consumption (which includes consumption of energy
commodities by the non-energy sector) rebounded 4.4% to 233 850 PJ
in 2021. Relaxation of pandemic control measures, gradual recovery of
transport, and recovery of economic activities were the main reasons
for this rebound.

The most significant rebound occurred in the transport sector with a
7.3% increase in 2021, but its level remained significantly lower than
the pre-pandemic levels in 2019. The non-energy sector, which drove
the growth of final consumption in 2020, remained strong and grew
4.8% in 2021. Rebound was also seen in the final consumption in the
services (4%) and industry (3.5%) sectors in 2021. Meanwhile,
consumption in the residential sector, which was largely unchanged in
2020 in view of the shift to work-from-home scheme for many workers,
saw a rise of 2.2% in 2021. By composition, the industry comprised
33.4% of total final consumption in 2021, followed by transport (25.4%),
residential (16%), non-energy (12.4%), commercial (8.2%), and
agricultural and other sectors (4.6%).

Figure 3: APEC final consumption by sector (PJ), 2000 to 2021
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In terms of final energy consumption by energy products, electricity saw

the fastest increase at 7.2%, leading to a 33.6% share of final energy
consumption. Mirroring the increases in most of the energy-consuming
sector, oil and gas showed an increasing trend, rising by 6.2% and 3%,
respectively. Coal consumption continued its decline and fell 5.4% in
2021. As aresult, oil retained the second-largest share of final energy
consumption at 32.9%, followed by gas (18%), coal (11.3%), and non-
electricity renewables (4.3%).

Transformation

Power sector

Power generation in APEC increased significantly (up 6.4%) to exceed
18 600 TWh in 2021. Other renewable generation (which include solar
and wind) still maintained the fastest growth at 25% in 2021. Thermal
power generation showed a strong recovery (6.1%) after declining in
2020 due to the pandemic; in particular, oil (8.6% increase) and coal
(8.1%) remarkably rebounded in 2021. Nuclear electricity generation
also recovered, by 3.4%. However, power generation from hydro and
geothermal individually remained declining at by 1.3% and 0.3%,
respectively in 2021.

APEC's power generation still relies on thermal sources with, 64.5% of
power generation. The total share of renewable energy in power
generation reached 25.2% in 2021, accounting for a quarter of the total
power generation. Nuclear has a 9.7% share in power and has had a
stable increase since 2012, except in 2020.

Figure 4: APEC electricity generation by fuel, 2000 to 2021
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Energy Transition

Emissions

As energy consumption rebounded alongside economic activities in
2021, CO; emissions in the APEC region also experienced a
remarkable surge. Although renewable energy increased much faster
than fossil fuels, it remains at a relatively low base. As a result, CO-
emissions from fuel combustion grew 4.8% in 2021, reversing the
decline brought by the reduced mobility during COVID-19 pandemic in
2020 (Figure 5).

viii




APEC ENERGY OVERVIEW 2024

Figure 5: APEC CO, combustion emissions (million tonnes), 2000 to
2021
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APEC Energy Goals

There are two energy-related objectives that APEC member economies
have agreed to meet as a collective — to improve energy intensity and
double the share of modern renewables.

Energy intensity goal

In 2011, APEC member economies agreed to increase their ambition to
reduce energy intensity by 45% in 2035, relative to a 2005 baseline.
The original goal was a 25% improvement by 2030, relative to a 2005
baseline.

As of 2021, APEC-wide final energy intensity has improved 27%
compared to the 2005 level, leaving an additional 18% improvement

needed to meet the 2035 goal (Figure 6). APEC is on track to achieve
this energy intensity improvement if current trends continue.

Figure 6: APEC total final energy consumption intensity index, 2000 to
2021 (2005 = 100)
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Source: EGEDA (2023)

The observed improvement in primary energy supply intensity (not
shown here, 25% improvement) is very close to the observed
improvement in final energy intensity.

Doubling of renewables

The second energy goal involves doubling the share of modern
renewables in the APEC energy mix for the period 2010 to 2030.

Modern renewables do not include traditional biomass, which is
typically relied on in emerging economies for household energy needs
and is associated with negative health outcomes. Many APEC
economies are enacting policies to reduce traditional biomass




APEC ENERGY OVERVIEW 2024

consumption, either through upgrading fuel stoves, or via facilitating
switching to alternative fuels such as natural gas, liquefied petroleum
gas (LPG), or electricity. The modern renewables share of final energy
consumption has increased from 6% in 2010 to almost 9.9% in 2021,
which is a 66% improvement. This means that APEC is ahead of
schedule to double its share of modern renewables by 2030 (Figure 7).

Figure 7: APEC modern renewable energy share in final energy
consumption, 2010 through to 2030
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Note: Biomass used in the residential and commercial sectors is assumed to be
traditional biomass and is not included in the definition of modern renewables. All other
renewables (biomass used by industry, hydro, geothermal, etc.) are considered modern
renewables. Modern renewables also include the share of electricity that is generated
from renewable sources.

Progress has also been made in doubling the share of renewables in
the electricity mix by 2030 (relative to 2010). Renewable generation
accounts for 25% of APEC electricity generation in 2021, up from

15.6% in 2010 (Figure 8).

Figure 8: APEC modern renewable energy share in the electricity mix,
2000 to 2020
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In terms of supply, modern renewables in TPES have increased from
4.8% in 2010 to 7.5% in 2021, which is almost a 53% increase at the
halfway mark to the goal year of 2030.
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Australia

Introduction

Australia updated its nationally determined contribution (NDC) in June
2022, committing to reduce greenhouse gas emissions to 43% below
2005 levels by 2030. This is a significant expansion of the prior
commitment of a 26 to 28% reduction for the same period. Australia’s
updated NDC also includes a commitment to achieve net zero
emissions by 2050. The updated NDC commitments were legislated via
the Climate Change Act 2022.

Underpinning the legislated NDC is an Australian Government plan to
reach 82% renewable generation by 2030 (Powering Australia, 2024).
The share of renewables generation for 2023 in the National Electricity
Market (NEM) was 38% (AEMO, 2024). More than doubling the current
renewable generation share will rely on a significant buildout of offshore
wind, continued growth in rooftop and utility scale solar PV, for Snowy
2.0 (2.2 GW capacity) to become operational, and for regulatory
approval, integration, distribution, and transmission challenges, that
facilitate a much higher share of renewables, to be met.

Current high population growth—population is anticipated to reach
almost 37 million in 2050 (Intergenerational Report, 2023)—and rapid
electrification of end-use sectors will be an additional challenge in
delivering high levels of renewable generation.

The high prices for energy commodities brought about by the COVID-
19 recovery and geopolitical volatility are abating but remain historically
high. The largest energy commodity earner for Australia for the past

few years, LNG, generated export earnings that surpassed AUD 92
billion in 2022-23, up by almost a third. An easing of geopolitical
pressures and expanded LNG supplies from the US and Qatar should
see prices and export earnings fall in the coming years.

Australia’s thermal coal export revenues also increased by a third,
reaching AUD 65 billion in 2022-23 (REQ, 2023). A large coal
inventory in China and fewer anticipated global supply disruptions
mean that earnings are likely to be lower for 2024, even with resiliency
in short-term production volumes.

Metallurgical coal export earnings were AUD 61 billion in 2022-23, but
this represented a decline of almost 10% from the previous financial
year and the very high prices of 2021. Volumes are likely to increase in
the coming year, though earnings are anticipated to continue to fall due
to prices returning to much lower levels.

Table 1: Australia macroeconomic data and energy reserves

Key data P Energy reserves ©¢

Area (million km?) 7.7 Oil (billion barrels) 2.4
Population (million) 27 Gas (trillion cubic feet) 84.4
GDP (2017 USD billion 1278.6 Coal (million tonnes) 150 227
PPP)

COP DR COLT g7y Uanm(oiomes U

Source: a ABS (2024); b World Bank (2024); ¢ Energy Institute (2023); d UN (2024)

Note: Reserves are total proved reserves and reasonably assured recoverable
resources for uranium.
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The high global prices for energy commodities have transmitted
through to many Australian consumers. The Australian Government
has attempted to shield east coast consumers from these high prices
by instituting a domestic wholesale natural gas price cap of AUD 12 per
gigajoule. However, LNG exporters controlling 90% of east coast gas
supply has meant incentives have not aligned for new gas to be made
readily available (ACCC, 2023). Uncertainty over how the gas market
will develop over the next few decades has also hampered investment
in pipelines that would more readily transport gas domestically.

The market power of LNG exporters has meant the price cap acts like a
price floor and is only applicable for the small proportion of gas
consumption that has been newly contracted. These high price gas
market conditions are also influential for electricity prices due to gas
generation regularly being the marginal price setter for wholesale
electricity prices in the NEM. Wholesale gas and electricity prices in
Western Australia are lower, in part, due to a policy of domestic gas
reservation, but delays in new gas supply and rising demand from
domestic consumers are also bringing about price rises (S&P Global,
2023).

Australia has the largest uranium reserves in the world, though only
accounts for the fourth highest production or uranium behind
Kazakhstan, Canada, and Namibia (World Nuclear Association, 2023).
Most of Australia’s relatively small level of oil production is from the
remote North West Shelf. Distance from Australia’s refineries and ill-
suited grades mean that most of the oil is exported (Geoscience, 2023).

Energy Supply and Consumption

Total primary energy supply

Australia’s energy supply—energy that is ultimately consumed

domestically—fell by 2.9% in 2021 to just over 5 450 PJ. But this
reduction was outshone by a fall in production of over 1 100 PJ. Two
years of wet weather and labour force disruptions (from the COVID-19
pandemic and labour shortages) had a large impact on coal production,
explaining most of this fall (REQ, 2023).

While the 5.8% fall in energy production was large, the pullback has
been a rare blip of the past two decades. Energy production has
increased by more than 80% since 2000 with almost all this production
destined for export markets, mostly in Asia.

Figure 1: Australia energy supply, production, and net imports (PJ),
2000 to 2021

25000
Production
20 000

15 000

10 000

5000
Total Primary Energy Supply
0
2000 2005 2010 2015 2020
-5 000
Net imports

Production, net imports and TPES (PJ)

-10 000

-15 000
Source: EGEDA (2023)

Australia was the fifth-largest global producer of coal and the seventh-
largest global producer of natural gas in 2022 (El, 2023). Almost 90%
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of Australia’s coal production is exported to meet demand from coal-
fired power plants (thermal coal) and blast furnaces for steel production
(metallurgical coal) that are in Asia. Metallurgical coal accounts for less
than one-fifth of APEC coal consumption, though it accounts for almost
half of Australia’s coal exports.

Australia shipped its first LNG cargo from the North West Shelf,
Western Australia in 1989. The north-western regions of Australia
continued to account for all of Australia’s LNG exports until
unconventional coal seam gas resources from the Surat and Bowen
basins were developed in Queensland. The first east coast LNG cargo
was shipped from Gladstone, Queensland in 2015, and has since led
Australia to challenge to being the largest global LNG exporter.
Australia and Qatar both accounted for a 21% share of global LNG
exports in 2022.

Figure 2: Australia energy supply by fuel (PJ), 2000 to 2021

6 000

5000 II
- gyl

3000

2 000
0
O d AN SN WONOWONO A NMSST WM ONN O o

B Coal Oil mGas M Renewables M Others

TPES by fuel (PJ)

200
200
200
200
200
200
200
200
200
200
201
201
201
201
201
201
201
201
201
201
202
202

Source: EGEDA (2023)

The US is poised to challenge for the leading LNG title with significant
additions to LNG exporting becoming operational in the mid-2020s (El,
2023). The US and Qatar are also both generally lower down the LNG
cost curve than coal seam gas supply from Australia.

Australia’s energy supply was slowly increasing until the global financial
crisis in 2008. Energy supply has mostly maintained a high plateau
since then, even though population has increased by a fifth and
economic output has increased by more than a quarter. The
accumulation of improvements in energy efficiency partially explains
why this plateau is observed (Figure 2). Non-combustible renewables—
wind and solar—replacing fossil fuels also constrains growth in energy
supply, due to their statistical treatment.

Figure 3: Energy supply mix — Australia and APEC, 2021
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Coal supply fell for the third year in a row, to 31% of Australia’s supply

3
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mix in 2021. Oil supply (which includes petroleum products imports)
also fell in 2021, by 4.3%, but remained the most prominent absolute
source of supply for the second year running. Natural gas supply
bucked its trend of the last four years by falling 1.7% in 2021. There is
a current trend away from using natural gas in many end-use
applications, but it is playing an important role in the power sector, via
gas-fired peaking turbines to help meet the challenge of variable
renewable generation. There is also significant consumption of natural
gas associated with the liquefaction process required for LNG exports,
though that is unlikely to be a source of growth moving forward.
Renewables supply increased by 10.4% in 2021, so that they now
account for 8.4% of Australia’s energy supply. Australia may have
world-beating levels of solar PV (one-in-three households), but other
APEC economies have very significant hydro generation that
contributes to APEC having a similar share of renewables (8.3%) to
Australia.

When compared to APEC, oil is more prominent due to Australia’s
transport sector. Australia has high levels of car ownership and people
and freight move greater distances between population centres than in
many other APEC economies. Australian consumer preferences are
also for larger sport utility vehicles, which mean that recent energy
efficiency gains are being offset by more energy hungry vehicles
(energy.gov.au, 2024).

Total final consumption

Australia’s energy supply of 5 453 PJ in 2020 flows through to 3 306 PJ
of end-use demand. This means that almost two-fifths is consumed in
the transformation process, which comprises own use and losses.

Total final consumption, which includes the consumption of energy
commodities by the non-energy sector, increased marginally (0.3%) in
2021, and is almost 4% lower than peak consumption in 2018.

Commercial sector energy consumption posted another fall (3.8%) in
2021 due to COVID-19 activity restrictions. But just like in 2020, this
was counterweighed by an increase in residential energy consumption,
which increased 2.0%. The increase in residential energy consumption
is partly explained by COVID-19 and the greater level of economic
activity that is now occurring in households.

Figure 4: Australia final consumption by sector (PJ), 2000 to 2021
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The transport sector posted another fall (3.2%) in consumption in 2021.
Lockdowns and COVID-reduced mobility, including interstate travel
restrictions and increased working from home, impacted road and air
transport strongly through 2020 and 2021—Ilockdown and state-border
restrictions ended progressively from late 2021 to early 2022. In
contrast, APEC transport energy consumption boomed in 2021,
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increasing by 7.3%, with many APEC economies rapidly reopening,
aided by vaccine rollout.

Australia’s industrial energy consumption has maintained a similar level
for most of the last two decades (Figure 4). The commodity and
resources boom of the 2000s and 2010s led to increased minerals
mining activity (the energy consumption is captured in the industry
sector), but this was not enough to offset the impacts of a strong

Australian dollar and the offshoring of many other industrial enterprises.

The accelerating rollout of renewables and batteries will require large
guantities of minerals such as lithium and rare earth elements, that
Australia is well placed to supply.

Figure 5: Final consumption by sector, Australia and APEC, 2021

100%

Non-energy
Agriculture & others

80%
Residential

60%
Transport

40%

0,

20% Industry

0%

Australia APEC

Source: EGEDA (2023)

The Australian Government has developed a Critical Minerals Strategy
(2023) that not only prioritises greater mining activity, but also seeks to

expand downstream processing that could contribute to an industrial
revival in the coming decades.

Difficulty for Australian manufacturers to secure reliable long-term gas
supply at a competitive price will provide an incentive for the
electrification of many industrial pursuits. The rise of renewable
powered industry, such as green steel, will be an opportunity for
Australia to pursue due to its vast wind and solar renewable potential.
But these prospects require significant infrastructure and technological
development that are unlikely to be realised until at least the 2030s. In
the interim, lack of reliably sourced gas supply will be a disadvantage
for Australian manufacturers.

Final energy demand

Final energy demand excludes the consumption of energy products by
the non-energy sector and is a subset of final consumption.

Transport energy consumption is still mostly tied to oil (refined
products) in all APEC economies. For Australia, almost four-fifths of
refined product consumption is by the transport sector. Refined
products are also used in all other end-use sectors, such as diesel in
minerals mining (industry), LPG in residential buildings, and diesel
generators in commercial buildings. These use cases combine to mean
that oil accounted for half of Australia’s final energy demand in 2021,
with this share higher than it was in 2000 (47%).
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Figure 6: Australia final energy demand by fuel (PJ), 2000 to 2021
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Note: Does not include non-energy sector consumption of energy products.

Wide-scale electrification of end-use applications has yet to occur and
so electricity has yet to rise in prominence, maintaining a share of
roughly a quarter for most of the previous two decades. With the rise of
electric vehicles, and a move to electrifying other sectors, electricity is
anticipated to undergo significant growth in the next few decades. See
the 8th edition of the APEC Energy Demand and Supply Outlook for an
analysis and discussion of these trends.

Australia’s relatively small heavy industry sector means that coal
consumption in applications such as steel making, cement, and
chemicals manufacturing is relatively low. The other end-use sectors
use almost no coal in Australia.

Figure 7: Final energy demand fuel share, Australia and APEC, 2021
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Roughly three-quarters of Australia’s natural gas production was
exported in 2021. A large portion of this production occurs in the north-
west and is unavailable to domestic east coast consumers, due to
limited domestic pipeline networks and no LNG import terminals. There
are currently multiple proposals to build LNG import facilities at
locations on the east and south coasts, and one of these projects is
nearing completion at Port Kembla in NSW. It is uncertain whether
additional import terminals will be built.

Heating and cooking applications within the buildings sectors have
been among the most prominent sources of natural gas demand.
Multiple manufacturing applications have also relied on the consistent
heating properties of natural gas and its ability to generate high heat.
But higher prices and difficulty in securing long-term contracts on the
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east coast had been constraining natural gas demand in the lead up to
COVID-19.

In 2021, natural gas consumption increased by 1.6%, which was partly
due to lower global demand that freed up supply for domestic
consumption. This small increase is likely to be a fluctuation away from
the longer-term decline in domestic natural gas consumption.
Australia’s domestic consumption of gas is likely to stay lower than for
the APEC region (Figure 7).

The small size of Australia’s heavy industry sector provides a partial
explanation for the relatively low consumption of coal by Australian
end-use energy consumers. Australia’s relatively low consumption of
electricity also correlates with the high relative share of the transport
sector, which is dependent on refined products (oil). With the rise of
EVs, end-use electricity consumption is likely to grow faster in Australia
than for other economies that have a less prominent transport sector.

Transformation

Power sector

Coal remains the dominant source of electricity generation for Australia.
However, coal’s share in the generation mix has fallen from well over
80% at its peak to 53% in 2021. The rapid rise in renewable generation,
particularly solar PV, has negatively impacted the economics of coal-
fired power. With continued rapid renewables deployment, coal is likely
to be phased out in the 2030s, as long as regulatory, integration,
distribution, and transmission challenges of integrating a very high
share of renewable are met.

Figure 8: Australia electricity generation by fuel, 2000 to 2021
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Natural gas-fired generation had been increasing strongly for a decade
but fell by almost 10% in 2021. Much of this fall accommodated the
sustained very large increase in renewable generation, which
accounted for a 26.5% share in 2021.

The very large increase in renewable generation is supported by
Australia’s world-leading solar rooftop PV rates of installation. The rise
of rooftop solar is partly due to very favourable solar radiation
conditions, and partially to do with policy support from state and federal
governments. One in three Australian homes have a solar panel
system installed. The complementary rise of utility scale solar and wind
means that renewable generation is continuing to accelerate (Figure 8).
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Figure 9: Electricity generation fuel share, Australia and APEC, 2021
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The ‘other renewables’ generation category, which includes solar PV,
increased by 24% in 2021. This amounted to almost 11 000 GWh,
which more than offset the decline in coal-fired power generation. The
relative share of the ‘other renewables’ category for Australia is almost
double the size for APEC.

Australia’s hydro generation is under two-fifths of the relative share of
hydro in the APEC generation mix. The Snowy Hydro 2.0 scheme will
provide an additional two gigawatts of pumped hydro capacity but is
now delayed until 2029. When this capacity is eventually available,
hydro generation is poised to increase, but it will remain significantly
lower than hydro-dominant APEC economies like Canada and New
Zealand.

Refining

The federal government has announced support measures for
Australia’s remaining two refineries in Geelong, Victoria and Lytton,
Queensland to continue to meet some of Australia’s demand for refined
products until at least 2030. These remaining two refineries have an
output that fulfils just under a quarter of Australia’s petroleum product
consumption in 2023 (Australian Petroleum Statistics, 2023).

Energy Transition

Since a new federal government was elected in May 2022,
commitments that support Australia’s legislated net zero 2050
commitment have accelerated. A National Net Zero Authority has been
established to ensure the opportunities are shared widely, including
with workers and communities that are associated with emissions
intensive sectors (Prime Minister of Australia, 2023).

At the end of 2022, Australian federal, and state and territory, energy
ministers introduced the Commonwealth Capacity Investment Scheme
(CIS). The scheme aims to develop a capacity market for clean
dispatchable storage and generation to ensure reliability and security
while delivering much lower emissions from Australia’s electricity grid.

In November 2023, the Australian Government announced an
expansion to the scheme to target a total of 32 GW of new capacity,
made up of:

e 23 GW of renewable capacity representing AUD 52 billion in
investment

e 9 GW of clean dispatchable capacity representing AUD 15
billion in investment.
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The expanded CIS will be rolled out from 2024 to 2027 with regular
competitive tenders held approximately every six months, starting in
April/May 2024. Some 14 GW of the CIS will be rolled out through a
guaranteed tender, with the remaining 18 GW delivered through
Renewable Energy Transformation Agreements.

New transmission infrastructure to deliver renewable energy and
increased generation is being supported by low-cost finance (Rewiring
the Nation, 2022). The locations of these new sources of power will be
guided by renewable energy zone analysis by the Australian Energy
Market Operator (AEMO), which includes Offshore Wind Zones
analysis (AEMO, 2022).

The Australian Government has also announced up to AUD 1 billion
funding for the Solar Sunshot program in March 2024. The program
aims to support facilities along the supply chain of Australia’s solar
photovoltaic (PV) manufacturing (ARENA, 2024).

Australia is supporting multiple hydrogen initiatives to capitalise on
potential demand. Details of these hydrogen initiatives are available in
the energy policy section later in the chapter.

The Department of Climate Change, Energy, the Environment and
Water has also ensured that energy policy is more closely aligned with
environmental considerations, to support energy transition objectives.

Emissions

The expert group on energy data and analysis (EGEDA) falls under the
umbrella of APEC’s Energy Working Group (EWG). In addition to
energy data compiled by EGEDA, CO; emissions from combustion
activities in the energy sector are recorded. These emissions are a
subset of total greenhouse gas (GHG) emissions that are considered in
the context of climate change, such as under the United Nations
Framework Convention on Climate Change (UNFCCC).

For Australia, CO2 combustion emissions have maintained a high
plateau for most of the last decade, though they have fallen in 2020
and 2021. This fall was partly due to a decline in economic activity that
was brought on by the COVID-19 pandemic and partly due to the rapid
rise in renewable generation.

Figure 10: Australia CO, combustion emissions (million tonnes), 2000
to 2021
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The EGEDA emissions data presented here only accounts for CO, from
energy combustion (from transformation and end-use activities),
calculated using default Intergovernmental Panel on Climate Change
emission factors and energy contents. Due to these reasons, this data
does not closely match Australia’s emissions reported under UNFCCC
guidelines.

Australia joined the Global Methane Pledge in October 2022, with
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participant economies agreeing to a collective effort to reduce global
methane emissions at least 30% from 2020 levels by 2030.

Energy security

Even though Australia produces much more energy than it consumes,
energy security has become an increasingly prominent issue in recent
years. The difficulty in securing natural gas supply, and the much
higher prices for that supply, mean that Australian consumers are in a
similar predicament to many European and Asian consumers.

The much higher global price for coal and gas has also impacted
Australia’s electricity markets and is a prominent reason for the
increased levels of inflation that Australia has experienced since 2022.

The unprecedented spikes in energy prices have sparked significant
debate in Australia about energy policy settings. Two-thirds of the
respondents of a survey of top economists (Economic Society of
Australia, 2022) advocated intervention in response to these
challenging market conditions. The proposed interventions include a
cap on domestic prices, a tax on wartime profits that can then be used
to finance subsidies, or domestic reservation.

In December 2022, the Australian Government implemented a
wholesale price cap of AUD 12 per gigajoule for natural gas and AUD
125 per tonne of black coal (Energy Price Relief Plan, 2024). The price
cap for gas applies to new domestic wholesale gas contracts by east
coast producers. However, because 90% of gas supply is controlled by
the east coast LNG producer-exporters, east coast consumers have
still found it difficult to secure a ready supply (ACCC, 2023). To deliver
price relief will require an intervention such as domestic reservation,
guaranteeing requisite supply, or an intervention that encourages a
more competitive supply landscape. The Future Gas Strategy, released
May 2024, attempts to meet these challenges (Department of Industry,

Innovation, Science and Resources, 2024).

Australia has been non-compliant with the International Energy Agency
(IEA) 90 days of oil stock requirement since 2012. The federal
government signed an agreement with the US in 2020 to lease a
portion of the US Strategic Petroleum Reserve (SPR) as part of a
commitment to return Australia to compliance by 2026. Economy
owned oil held in the SPR was released to the market in response to
the IEA’s March collective action. A collective action is a coordinated
release of oil that aims to stabilise the market and put downward
pressure on prices.

The closure of two of the remaining four oil refineries in Australia in
2021 means that Australia is now more reliant on sources of refined
products supply, and less reliant on sources of crude oil supply.

APEC Energy Goals

There are two energy-related objectives that APEC member economies
have agreed to meet as a collective: to improve energy intensity and
double the share of modern renewables.

Energy intensity goal

In 2011, APEC member economies agreed to increase their ambition to
reduce energy intensity by 45% in 2035, relative to a 2005 baseline.
The original goal was a 25% improvement by 2030, relative to a 2005
baseline.

APEC is on track to achieve this energy intensity improvement. The
goal does not impose individual economy targets, but it is possible to
track the progress of individual APEC economies relative to the
overarching proportional improvement.

10
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Figure 11: Australia total final energy consumption intensity index, 2000
to 2021 (2005 = 100)
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Australia’s final energy demand energy intensity has been consistently
improving at a rate of between 1.5 and 2% per annum for the two
decades to 2021 (Figure 11). This represents more than a 26%
improvement since 2005. Energy supply intensity has improved by just
under 23% for the same period, with the discrepancy partly due to the
large ramp in LNG operations and associated large own-use and
energy losses.

Doubling of renewables

The second energy goal involves doubling the share of modern
renewables in the APEC energy mix for 2010 to 2030. There is no
economy-level goal for individual member economies, but individual
economies will contribute to the doubling goal.

Figure 12: Australia modern renewable energy share, 2010 and 2021
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Note: Biomass used in the residential and commercial sectors is assumed to be
traditional biomass and is not included in the definition of modern renewables. All other
renewables (biomass used by industry, hydro, geothermal, etc.) are considered modern
renewables. Modern renewables also include the share of electricity that is generated
from renewable sources.

The share of modern renewables in Australia’s final energy demand
mix increased from 6.3% in 2010 to 10.8% in 2021, which was a 72%
increase. Australia’s large year-on-year increases in renewable
generation explain most of this increase.

11
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Figure 13: Australia renewable generation share, 2000 to 2021
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Electricity generation from renewables increased from 22.5% in 2020 to
26.5% in 2021, which was triple the 2005 level of 8.8% (Figure 13). The

large pullback in 2015 coincided with the end of Australia’s carbon price
in 2014 and a collapse in renewables investment.

The short-lived carbon price, from 2012 to 2014, correlated with an
increase in renewable generation but it is difficult to determine how
large the impact was from the imposition of this short-lived price. The
sustained rise of the late 2010s was largely due to the rise of rooftop
solar, though the growth of utility scale solar and wind generation
capacity is also accelerating.

In 2021, the annual increase in renewable generation was more than
18%, which was large considering that hydro generation was flat. Solar
and wind capacity continues to accelerate and is supporting increased
climate ambitions such as Australia’s updated NDC, released in 2022.
However, it remains to be seen whether this pace of increase can
deliver on the Australian Government target of 82% renewable
generation by 2030. A more recent update shows that renewable
generation reached 35% in 2023 (Australian Energy Statistics, 2024).

12




Energy Policy

Energy policy

Paris Agreement Nationally
Determined Contribution

Energy price relief plan

Powering Australia Plan

Offshore Wind Strategy

National Capacity Investment
Scheme (CIS)

Critical Minerals Strategy 2023-
2030

Details

To reduce greenhouse gas emissions by 43% below 2005 levels by 2030.

To achieve net zero emissions by 2050.

These are enshrined in law in the Climate Change Act 2022.

Australia has also set a target to grow the renewable share of the National Electricity Market to
82% by 2030 but this has not been legislated.

The Commonwealth introduced an emergency gas price cap, at AUD 12 per gigajoule on new
wholesale gas sales by east coast producers.

The Australian Government has worked with the NSW and Queensland governments to set an
effective cap for the price of coal used for electricity generation at AUD 125 a tonne.

The Australian Government’s Powering Australia Plan is focused on creating jobs, cutting
power bills, and reducing emissions by boosting renewable energy. It includes:

e AUD 20 billion investment in transmission.

e AUD 102 million for community solar banks.

e AUD 224 million for the installation of 400 community batteries.

e AUD 1.9 billion for powering the region’s fund.

Unlocking the power of offshore wind in Australia will help improve energy security as coal fire
power stations retire, as well as improving affordability, and sustainability and bring the
economy another steps closer to net zero by 2050.

The scheme will provide an economy framework to encourage new investment in clean
dispatchable capacity to support reliability and reduce the risk of price shocks in Australia’s
rapidly changing energy market. Expansion details provided in notable energy developments
section.

This updated strategy builds on the first Critical Minerals Strategy, published in 2019. It has a
vision to put Australia at the centre of meeting the growing demand for critical minerals. It will
underpin the economy’s prosperity and security by improving access to reliable, secure and
resilient supplies of critical minerals.

Reference

Department of Climate
Change, Enerqgy, the
Environment and Water

Department of Climate
Change, Energy, the
Environment and Water

Department of Climate
Change, Energy, the
Environment and Water

Department of Climate
Change, Energy, the
Environment and Water

energy.gov.au

Department of Industry,

Science and Resources
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https://www.dcceew.gov.au/about/news/australia-submits-new-emissions-target-to-unfccc
https://www.dcceew.gov.au/about/news/australia-submits-new-emissions-target-to-unfccc
https://www.dcceew.gov.au/about/news/australia-submits-new-emissions-target-to-unfccc
https://www.dcceew.gov.au/energy/programs/energy-price-relief-plan
https://www.dcceew.gov.au/energy/programs/energy-price-relief-plan
https://www.dcceew.gov.au/energy/programs/energy-price-relief-plan
https://www.energy.gov.au/government-priorities/australias-energy-strategies-and-frameworks/powering-australia
https://www.energy.gov.au/government-priorities/australias-energy-strategies-and-frameworks/powering-australia
https://www.energy.gov.au/government-priorities/australias-energy-strategies-and-frameworks/powering-australia
https://www.dcceew.gov.au/energy/renewable/offshore-wind
https://www.dcceew.gov.au/energy/renewable/offshore-wind
https://www.dcceew.gov.au/energy/renewable/offshore-wind
https://www.energy.gov.au/government-priorities/energy-supply/capacity-investment-scheme
https://www.industry.gov.au/publications/critical-minerals-strategy-2022
https://www.industry.gov.au/publications/critical-minerals-strategy-2022

Energy policy Details Reference

The safeguard complements the ACCU Scheme (previously ERF) by placing a legislated
obligation on Australia’s largest greenhouse gas emitters to keep net emissions below their
Safeguard mechanism emissions limit (or baseline). These baselines will decline on a trajectory consistent with Clean Energy Regulator
achieving Australia’s emission reduction targets of 43% below 2005 levels by 2030 and net
zero by 2050. The targets were legislated into Australian law in 2022.

This legislated scheme allows participants to earn Australian Carbon Credit Units (ACCUSs) for
every tonne of emissions reduced or sequestered through a project. These credits can be sold
to the Australian Government or to other buyers in the market. The Independent Panel, which
released its completed review of ACCUs in December 2022, concluded the scheme

ACCU Scheme (previously

known as Emissions Reduction Clean Energy Requlator

Fund) arrangements are sound, while recommending some changes to strengthen the scheme. The
government is working with stakeholders to implement the recommendations from the Review.
Australia’s National Hydrogen Designed to establish Australia's hydrogen industry as a major global player by 2030. Australia Lresnemi e L
. o : Change, Energy, the
Strategy is currently reviewing this strategy.

Environment and Water

Department of Climate
Change, Energy, the
Environment and Water

Rewiring the Nation is AUD 20 billion program to provide low-cost finance to upgrade, expand

Rewiring the Nation and modernise Australia’s electricity grid and drive down power prices.

Growing Australia’s hydrogen Various hydrogen projects, with the potential to help revitalise manufacturing, support regional  Department of Climate
industry economies, create jobs, investment, and trade opportunities, while helping Australia achieve Change, Enerqy, the
(Multiple initiatives) its decarbonisation targets. Environment and Water

A single domestic framework for mandatory reporting and dissemination of company

The National Greenhouse and . . L X ;
information about greenhouse gas emissions, energy production, energy consumption, and

Clean Energy Requlator and

Energy Reporting scheme other information from the energy, waste, and industrial processes sectors. DCCEEW
On 23 November 2023 the Commonwealth announced a significant expansion of the Capacity
Investment Scheme (CIS) with additional capacity to be negotiated with state and territory
: governments through bilateral Renewable Energy Transformation Agreements (RETAS). Department of Climate
Bilateral Renewable Energy Building on successful collaboration to date under the National Energy Transformation Change, Energy, the

Transformation Agreements . . . . ;
g Partnership, RETAs are designed to detail how the Commonwealth and respective state and Environment and Water

territory governments will work together to achieve shared objectives in the renewable energy
transformation.
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http://www.cleanenergyregulator.gov.au/ERF/About-the-Emissions-Reduction-Fund/the-safeguard-mechanism
https://www.cleanenergyregulator.gov.au/OSR/ANREU/types-of-emissions-units/australian-carbon-credit-units
https://www.dcceew.gov.au/energy/publications/australias-national-hydrogen-strategy
https://www.dcceew.gov.au/energy/publications/australias-national-hydrogen-strategy
https://www.dcceew.gov.au/energy/publications/australias-national-hydrogen-strategy
https://www.dcceew.gov.au/energy/renewable/rewiring-the-nation
https://www.dcceew.gov.au/energy/renewable/rewiring-the-nation
https://www.dcceew.gov.au/energy/renewable/rewiring-the-nation
https://www.dcceew.gov.au/energy/hydrogen
https://www.dcceew.gov.au/energy/hydrogen
https://www.dcceew.gov.au/energy/hydrogen
http://www.cleanenergyregulator.gov.au/NGER/Pages/default.aspx
https://www.dcceew.gov.au/climate-change/emissions-reporting/tracking-reporting-emissions#toc_3
https://www.dcceew.gov.au/about/news/major-expansion-australias-energy-grid-capacity-announced
https://www.dcceew.gov.au/about/news/major-expansion-australias-energy-grid-capacity-announced
https://www.dcceew.gov.au/about/news/major-expansion-australias-energy-grid-capacity-announced

Energy policy

Energy and Climate Change
Ministerial Council (ECMC)

National Energy Customer
Framework

Australia's fuel security package

Energy emergency management

forums

Trusted Information Sharing
Network

Energy supply policy

Subsidies for residential (and
commercial) storage and/or PV

Large-scale Renewable Energy
Target

Small-scale Renewable Energy
Scheme

Snowy 2.0

Climate Active

Details

The ECMC is a forum for the Commonwealth, Australian states and territories, and New
Zealand to work together on priority issues of domestic significance and key reforms in the
energy and climate change sectors. The Hon Chris Bowen MP, Minister for Climate Change
and Energy, chairs the ECMC. This council replaced the former Energy National Cabinet
Reform Committee in 2022.

Regulates the connection, supply, and sale of energy (electricity and gas) to grid-connected
residential and small-business energy customers.

Various measures to increase domestic storage and hold a sovereign refining capability that
meets Australia's needs during an emergency.

Participation in gas, liquid fuel, and electricity emergency management forums to ensure
effective communication and collaboration between governments and industry in energy
supply emergencies.

The Trusted Information Sharing Network for Critical Infrastructure Resilience Energy Sector
Group is a forum for sharing information on security issues and practical measures to improve
the resilience of energy infrastructure to all hazards.

The Australian Government is ensuring supply security, reliability, and affordability via clean
energy and electricity market reforms, delivering priority transmission projects and pumped
hydro, and supporting the Tasmanian energy taskforce.

State-based government programs providing incentives for solar PV installations.

The Large-scale Renewable Energy Target (LRET) incentivises the development of renewable
energy power stations in Australia through a Renewable Energy Certificate Market for the
creation and sale of certificates called large-scale generation certificates (LGCs).

Incentivises small-scale renewable energy systems through legislated demand for small-scale
technology certificates (STCs). The STCs act as a discount offered to small energy consumers
to install RE systems such as solar water heaters and solar PV.

Sponsoring and commissioning of a 2GW pumped hydro facility in 2027 by the federal
government.

Certification is awarded to Australian businesses that meet the requirements to achieve net
zero carbon emissions.

Reference

Department of Climate
Change, Energy, the
Environment and Water

Department of Climate
Change, Energy, the
Environment and Water

Department of Climate
Change, Energy, the
Environment and Water

Department of Climate
Change, Energy, the
Environment and Water

Cyber and Infrastructure
Security Centre

Department of Climate
Change, Energy, the
Environment and Water

Solar rebates in Australia

Clean Energy Requlator

Clean Energy Requlator

Snowy Hydro

Climate Active
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https://www.energy.gov.au/government-priorities/energy-markets/energy-ministers
https://www.energy.gov.au/government-priorities/energy-markets/energy-ministers
https://www.energy.gov.au/government-priorities/energy-markets/energy-ministers
https://www.energy.gov.au/government-priorities/energy-markets/national-energy-customer-framework
https://www.energy.gov.au/government-priorities/energy-markets/national-energy-customer-framework
https://www.energy.gov.au/government-priorities/energy-markets/national-energy-customer-framework
https://www.energy.gov.au/government-priorities/energy-security/australias-fuel-security-package
https://www.energy.gov.au/government-priorities/energy-security/australias-fuel-security-package
https://www.energy.gov.au/government-priorities/energy-security/australias-fuel-security-package
https://www.energy.gov.au/government-priorities/energy-security/energy-emergency-management-forums
https://www.energy.gov.au/government-priorities/energy-security/energy-emergency-management-forums
https://www.energy.gov.au/government-priorities/energy-security/energy-emergency-management-forums
https://www.cisc.gov.au/engagement/trusted-information-sharing-network
https://www.cisc.gov.au/engagement/trusted-information-sharing-network
https://www.energy.gov.au/government-priorities/energy-supply
https://www.energy.gov.au/government-priorities/energy-supply
https://www.energy.gov.au/government-priorities/energy-supply
https://www.finder.com.au/solar-rebates-in-australia
http://www.cleanenergyregulator.gov.au/RET/About-the-Renewable-Energy-Target/How-the-scheme-works/Large-scale-Renewable-Energy-Target
http://www.cleanenergyregulator.gov.au/RET/About-the-Renewable-Energy-Target/How-the-scheme-works/Small-scale-Renewable-Energy-Scheme
https://www.snowyhydro.com.au/news/snowy-2-0-project-update/
https://www.climateactive.org.au/

Energy policy

Liddell Taskforce

Retailer Reliability Obligation
(RRO)

Regional Australia Microgrid
Pilots Program

GEMS program

Commercial Buildings Disclosure

National Electric Vehicle Strategy

Electric Vehicle policies

National Energy Productivity Plan
2015-2030

Details

Will advise government whether sufficient dispatchable capacity has been built to make up for
the closure of the Liddell power plant in 2023.

If gaps are forecast between energy demand and supply, the Australian Energy Market
Operator will compel energy retailers to contract additional generation.

An AUD 50 million six-year program that aims to improve the resilience and reliability of power
supply for regional and remote communities. Administered by ARENA.

The Greenhouse and Energy Minimum Standards Act 2012 (GEMS Act) provides for
Greenhouse and Energy Minimum Standards for specific types of products before they can be
supplied in Australia.

The Commercial Building Disclosure (CBD) program requires energy efficiency information to
be provided in most cases when commercial office space of 1000 square metres or more is
offered for sale or lease.

Launched in April 2023, provides a domestically agreed framework to make Australia
a globally competitive market for electric vehicles.

Australian states and territories have multiple targets for EV sales, EV rebates, support for EV
charging infrastructure, and other such policies that aim to support electrification of transport.

Provides a framework and an economy-wide work plan of new and existing measures
designed to coordinate efforts and accelerate improvement to deliver a 40% improvement in
Australia’s energy productivity.

Reference

Department of Climate
Change, Enerqgy, the
Environment and Water

Department of Climate
Change, Energy, the
Environment and Water

ARENA

GEMS Determinations

Commercial Building
Disclosure

energy.gov.au

Department of Climate
Change, Energy, the
Environment and Water

Department of Climate
Change, Energy, the
Environment and Water
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https://www.energy.gov.au/publications/liddell-taskforce-terms-reference-report-statement-and-response
https://www.energy.gov.au/publications/liddell-taskforce-terms-reference-report-statement-and-response
https://www.energy.gov.au/publications/liddell-taskforce-terms-reference-report-statement-and-response
https://www.energy.gov.au/publications/retailer-reliability-obligation-factsheet
https://www.energy.gov.au/publications/retailer-reliability-obligation-factsheet
https://www.energy.gov.au/publications/retailer-reliability-obligation-factsheet
https://arena.gov.au/funding/regional-australia-microgrid-pilots-ramp/
https://www.energyrating.gov.au/industry-information/understand-requirements/gems-determinations
https://www.cbd.gov.au/program/overview/overview
https://www.cbd.gov.au/program/overview/overview
https://www.energy.gov.au/news-media/news/australias-national-electric-vehicle-strategy
https://www.dcceew.gov.au/energy/transport/states-territories
https://www.dcceew.gov.au/energy/transport/states-territories
https://www.dcceew.gov.au/energy/transport/states-territories
https://www.dcceew.gov.au/energy/publications/national-energy-productivity-plan
https://www.dcceew.gov.au/energy/publications/national-energy-productivity-plan
https://www.dcceew.gov.au/energy/publications/national-energy-productivity-plan

Notable Energy Developments

Notable development

Climate change and energy
transformation

Community Batteries for
Household Solar

National Energy Performance
Strategy

National Energy Transformation
Partnership

Gas Code of Conduct

Expansion of the Capacity
Investment Scheme

Solar Sunshot

Hydrogen Headstart

Details

The Australian Government announced a budget of AUD 24.9 hillion in October 2022, which
includes the Powering Australia Plan.

The Community Batteries for Household Solar program will install 400 batteries across
Australia. This will provide shared storage for up to 100 000 households. The batteries will store
excess solar energy for families and households to use during peak times.

Framework to deliver the energy efficiency savings required to meet the government's 2030
and 2050 emissions reduction targets.

On 12 August 2022, federal, state and territory Energy Ministers agreed to establish a new
National Energy Transformation Partnership. The Partnership is a framework for domestic
alignment and cooperative action by governments to support the smooth transformation of

Australia’s energy sector.

The Australian Government has implemented a mandatory Gas Code of Conduct, as part of the
Energy Price Relief Plan announced in December 2022, to ensure that east coast gas users
can contract for gas at reasonable prices and on reasonable terms.

On 23 November 2023, the Australian Government announced an expansion of the Capacity
Investment Scheme to target a total of 32 GW of new capacity, made up of:
e 23 GW of renewable capacity representing AUD 52 billion in investment
e 9 GW of clean dispatchable capacity representing AUD 15 billion in investment (an
additional 7.9 GW to the 1.1 GW already in progress through the first stage of the CIS).

The Australian Government is investing AUD 1 billion in the Solar Sunshot program to
supercharge Australia’s ambition to become a renewable energy super power at home and

abroad.

Solar Sunshot will help Australia capture more of the global solar manufacturing supply chain
through support, including production subsidies and grants.

The Australian Government will invest AUD 2.0 billion in the new Hydrogen Headstart program,
providing revenue support for large-scale renewable hydrogen projects through competitive
hydrogen production contracts. The program will put Australia on course for up to a gigawatt of

electrolyser capacity by 2030.

Reference

Energy Minister press release

Department of Climate
Change, Energy, the
Environment and Water

Department of Climate
Change, Energy, the
Environment and Water

energy.gov.au

energy.gov.au

Department of Climate
Change, Energy, the
Environment and Water

Australian Renewable Energy

Agency

Department of Climate
Change, Energy, the
Environment and Water
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https://minister.dcceew.gov.au/mcallister/media-releases/joint-media-release-delivering-australias-climate-and-energy-transformation
https://www.dcceew.gov.au/energy/renewable/community-batteries
https://www.dcceew.gov.au/energy/renewable/community-batteries
https://www.dcceew.gov.au/energy/renewable/community-batteries
https://www.dcceew.gov.au/energy/strategies-and-frameworks/national-energy-performance-strategy
https://www.dcceew.gov.au/energy/strategies-and-frameworks/national-energy-performance-strategy
https://www.dcceew.gov.au/energy/strategies-and-frameworks/national-energy-performance-strategy
https://www.energy.gov.au/government-priorities/energy-and-climate-change-ministerial-council/working-groups/national-energy-transformation-partnership
https://www.energy.gov.au/government-priorities/energy-markets/gas-markets/mandatory-gas-code-conduct
https://www.dcceew.gov.au/energy/renewable/capacity-investment-scheme
https://www.dcceew.gov.au/energy/renewable/capacity-investment-scheme
https://www.dcceew.gov.au/energy/renewable/capacity-investment-scheme
https://arena.gov.au/funding/solar-sunshot/
https://www.dcceew.gov.au/energy/hydrogen/hydrogen-headstart-program
https://www.dcceew.gov.au/energy/hydrogen/hydrogen-headstart-program
https://www.dcceew.gov.au/energy/hydrogen/hydrogen-headstart-program

Notable development Details

AUD 2 billion Hydrogen Headstart.

Critical minerals to drive clean energy technologies.

Support growing demand for batteries.

Explore CCUS or CCS.

Reforming Safeguard Mechanism.

Transparency and integrity through Annual Climate Change Statement.

Powering Net Zero Industries

Encouraging Australians to consider a career in the clean energy sector.
New Energy Apprenticeships Program.

National Skills Agreement.

Equal by 30 is building gender equity across clean energy sector.
National Net Zero Authority.

Just energy transition

Working with and learning from First Nations people to manage climate crisis adaptation.

Reference

Budget.gov.au

Powering Australia

Useful Links

Australian Bureau of Statistics — https://www.abs.qgov.au/

Australian Competition and Consumer Commission — https://www.accc.gov.au/

Australian Energy Market Commission — https://www.aemc.gov.au/

Australian Energy Market Operator — https://aemo.com.au/

Australian Energy Regulator — https://www.aer.gov.au/

Australian Renewable Energy Agency — https://arena.gov.au/

Clean Energy Finance Corporation — https://www.cefc.com.au/

Clean Energy Regulator — http://www.cleanenergyregulator.gov.au/

Department of Climate Change, Energy, the Environment and Water — https://www.dcceew.gov.au/

Department of Industry, Science and Resources — https://www.industry.gov.au/

Energy.gov.au — https://www.energy.gov.au/
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https://budget.gov.au/content/factsheets/download/factsheet_clean_energy-20230510.pdf
https://www.dcceew.gov.au/energy/strategies-and-frameworks/powering-australia
https://www.abs.gov.au/
https://www.accc.gov.au/
https://www.aemc.gov.au/
https://aemo.com.au/
https://www.aer.gov.au/
https://arena.gov.au/
https://www.cefc.com.au/
http://www.cleanenergyregulator.gov.au/
https://www.dcceew.gov.au/
https://www.industry.gov.au/
https://www.energy.gov.au/
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Brunei

Darussalam

Introduction

Brunei Darussalam has been a net energy exporting economy due to an
abundance of oil and gas. These commodities accounted for 52% of
Brunei Darussalam’s total GDP of USD 26.8 billion in 2021 and more
than 80% of the overall government revenue in the same year. This has
generated a high per capita GDP of USD 60 127, enabling the
government to provide a comfortable quality of life for the citizens
through subsidised education, healthcare, housing and fuels, among
other services. In 2021, most of the crude oil and petroleum products
were exported to several APEC economies, notably Australia and
Singapore, while LNG volumes were mainly shipped to China; Japan;
Korea; Malaysia and others.

Brunei Darussalam aims to achieve a 20% reduction in its greenhouse
gas (GHG) emissions from business-as-usual levels in 2030 in their
updated Nationally Determined Contributions (NDC). To further enhance
Brunei Darussalam’s climate ambitions, the economy pledged to achieve
net zero emissions in 2050 as per the announcement in COP26 in
Glasgow, United Kingdom. The Brunei National Climate Change Policy
(BNCCP) serves as the foundation for achieving the economy’s NDC
target, outlining key strategies to reduce emissions across the energy
sector in principle, in addition to strengthening carbon sequestration in

the forestry sector and enhancing climate adaptation.

The Brunei Darussalam National Council on Climate Change (BNCCC)
launched a directive on the mandatory reporting of GHG emissions in
2023. Through this directive, all emitting facilities, including government
departments and private sector companies, are required to report their
quarterly and annual emissions, in line with the BNCCP objectives.

Brunei Darussalam is a signatory to the Global Coal to Clean Power
Transition Statement, which was announced during COP26. The
economy is committed to transition away from unabated coal-fired power
generation, through rapid deployment of clean power generation and
energy efficiency measures, ceasing issuance of new permits for
construction of unabated coal-fired power generation projects.

Table 1: Brunei Darussalam’s macroeconomic data and energy
reserves

Key data P Energy reserves °

Area (km?) 5765 Oil (billion barrels) 1.1
Population (million) 0.45 Gas (trillion cubic feet) 7.9
GDP (2017 USD billion 26.8 Coal (million tonnes) 0
PPP)

GDP per capita (2017 60 127 Uranium (kilotonnes U 0
USD PPP) < USD 130/kgU)

Source: a MOFE (2023); b World Bank (2023); c EI (2023).

Note: Reserves are total proved reserves and reasonably assured recoverable
resources for uranium.
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Energy Supply and Consumption

Total primary energy supply

Brunei Darussalam’s energy supply in 2021 amounted to almost 195 PJ
— a significant increase of 27% from 2020 levels (Figure 1). This is driven
primarily by imports of crude oil to meet the domestic refinery
requirements. Consequently, the net import grew by almost 15% during
the same period. Increased imports of coal from Indonesia were also
influential in the growth of the economy’s net imports.

Generally, indigenous upstream production has been on the downward
trend since 2000. Total production in 2021 stood at almost 598 PJ, down
by 6.6% in the previous year, attributed to maturing oil and gas fields in
shallow waters.

Figure 1: Brunei Darussalam’s energy supply, production, and net
imports (PJ), 2000 to 2021
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Source: EGEDA (2023)

The energy supply in Brunei Darussalam has been gas-centric for more
than two decades, serving as fuel and feedstock in the power and non-
energy sectors, respectively. In 2021, gas accounted for 56% of Brunei
Darussalam’s energy supply, while coal and oil made up the remaining
15% and 29% respectively. Renewables supply remained negligible
(Figure 2).
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Figure 2: Brunei Darussalam’s energy supply by fuel (PJ), 2000 to 2021
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With respect to APEC energy supply mix (Figure 3), Brunei Darussalam
remained well above APEC in terms of gas share in 2021, given its
monopoly in the economy’s power sector. Oil shares were nearly
identical to each other, while the coal share was significantly below that
of APEC as coal utilisation is only in the domestic refinery.

22




Figure 3: Energy supply mix — Brunei Darussalam and APEC, 2020
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Total final consumption

Brunei Darussalam recorded a decline of almost 3% in its final
consumption in 2021 relative to 2020 levels (Figure 4). Demand growth
in the industry, commercial and residential sectors were not enough to
offset the declines of more than 6% and 11% in the transport and non-
energy sectors, respectively. The Delta variant-driven resurgence of
COVID-19 infections forced the government to impose partial lockdowns
across the economy, which partially drove the decline in the transport
sector. The decline in non-energy consumption was due to a decrease
in the consumption of lubricants and bitumen in the industry sector.

Figure 4: Brunei Darussalam final consumption by sector (PJ), 2000 to
2021
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Compared to the APEC region (Figure 5), Brunei Darussalam’s share of
the transport sector was substantially higher than that of APEC, owing to
the economy’s high private vehicles ownership and limited public
transport use. Given the high dependency on oil and gas industry, Brunei
Darussalam’s share of the industry sector was smaller than that in APEC.
The share of the commercial sector in the economy was higher than that
in APEC, while the residential sector shares in both Brunei Darussalam
and APEC were identical to each other. The shares of both agriculture &
others and non-energy sectors in Brunei Darussalam were well below
those of APEC, given negligible demands in both sectors.
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Figure 5: Final consumption by sector, Brunei Darussalam and APEC,
2021
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Final energy demand

There was a modest growth of almost 3% in electricity demand in 2021
from 2020 levels, in line with the sectoral demand growth in industry,
residential and commercial sectors. On the other hand, oil demand
declined by almost 7% between the same period, attributed largely to a
decline in transport sector activity as mentioned earlier. Meanwhile,
demand for gas remained stable between 2020 and 2021 (Figure 6).

Figure 6: Brunei Darussalam final energy demand by fuel (PJ), 2000 to
2021
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Note: Does not include non-energy sector consumption of energy products.

Brunei Darussalam’s final energy demand mix was largely electricity and
oil based in 2021, hence the shares of both fuels were well above those
of APEC (Figure 7). The electricity share was high because of the
substantial electrification rate in the economy as well as high electricity
usage per capita. The oil share was high because of the dominance of
gasoline and diesel-powered vehicles usage, in addition to low fuel
prices. Direct gas usage in Brunei Darussalam is very small, owing to a
limited number of households that are directly connected to the gas
supply via pipelines, as most households in the economy are utilising
LPG cylinders for cooking purposes.
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Figure 7: Final energy demand fuel share, Brunei Darussalam and
APEC, 2021
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Transformation

Power sector

Brunei Darussalam produced more than 5.6 TWh (20 PJ) of electricity in
2021, a slight decline of 0.6% from the previous year (Figure 8). Gas
remained the main source of fuel for the electricity generation in the
economy, accounting for 77% of the total electricity output. On an annual
basis, gas input for the electricity generation declined by 1.2% between
2020 and 2021.

Electricity generation from oil (diesel) constituted only 1% of the total,
given that it only supplied a small population in the Temburong District.

Looking at yearly growth, diesel input for the electricity generation fell by
almost 9% from 2020 levels.

Coal-fired electricity generation, which is exclusive for Hengyi Industries’
refinery and petrochemical complex, contributed about 22% of the total
output in 2021, equivalent to about 1.2 TWh (4 PJ). On an annual basis,
coal input grew by 1.3% in 2021 from 2020 levels.

Figure 8: Brunei Darussalam’s electricity generation by fuel (TWh),

2000 to 2021

O o oN o < n O 0 O O
o O ©O O o == — <
o O O O o o O o O O
N N N N N N N N N N

H Coal m Oil B Gas M Hydro B Nuclear B Geothermal B Other renewables B Others

7

6

2021 [

~
-
o
~N

Source: EGEDA (2023)

The dominance of gas in Brunei Darussalam’s electricity generation mix
in 2021 means that the economy’s gas share is placed well above
APEC’s share. On the other hand, the share of coal-fired electricity
generation was significantly lower than APEC’s share, given that coal-
fired electricity generation is only within the refinery and petrochemical
complex, i.e., not connected to the public grid.
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Figure 9: Electricity generation fuel share, Brunei Darussalam and
APEC, 2021
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Refining

Brunei Darussalam currently houses the first phase of the Hengyi
refinery and petrochemical complex, located in Pulau Muara Besar
(PMB). The integrated complex is capable of refining about 175 000
barrels of crude oil per day. Given its huge capacity, more than half of
the crude oil input to the complex is procured from abroad, with domestic
crude accounting for the remainder of the input. As of 2021, crude oil
input to the complex stood at almost 370 PJ, up 6% from the previous
year. To put that into perspective, the annual oil demand in Brunei was
about 20 PJ.

Energy Transition

Emissions

CO; emissions in Brunei Darussalam reached more than 12 million
tonnes in 2021, an increase of almost 5% from 2020 levels (Figure 10).
This is attributed to increased coal input for electricity generation within
the refinery and petrochemical complex, despite declines in the gas-fired
electricity generation as well as the transport sector between the same
period.

Figure 10: Brunei Darussalam CO» combustion emissions (million
tonnes), 2000 to 2021
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Energy security

Brunei Darussalam is a net energy exporter, given its abundance of oil
and gas resources in its disposal. That said, energy self-sufficiency has
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been on a downward trend for more than two decades, largely due to
declining domestic oil and gas production. However, the low domestic
energy demand still ensured Brunei Darussalam’s supply to be more
than sufficient. In 2021, self-sufficiency stood at 307%, well above the
threshold of the self-sufficiency indicator.

APEC Energy Goals

There are two energy-related objectives that APEC member economies
have agreed to meet as a collective: to improve energy intensity and to
double the share of modern renewables.

Energy intensity goal

In 2011, APEC member economies agreed to increase their ambition to
reduce energy intensity by 45% in 2035, relative to a 2005 baseline. The
original goal was a 25% improvement by 2030, relative to a 2005
baseline.

APEC is on track to achieve this energy intensity improvement. The goal
does not impose individual economy targets, but it is possible to track
the progress of individual APEC economies relative to the overarching
proportional improvement.

Brunei Darussalam’s energy intensity has seen an increasing trend since
2005, given that the rate of increase of total final energy consumption is
greater than the increase rate of the economy’s GDP. As of 2021, energy
intensity declined by 1% from 2020 levels, given the decline in the
economy’s energy consumption (Figure 11).

Figure 11: Brunei Darussalam'’s total final energy consumption intensity
index, 2000 to 2021 (2005 = 100)
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Source: EGEDA (2023)
Doubling of renewables

The second energy goal involves doubling the share of modern
renewables in the APEC energy mix for the period 2010 to 2030. There
is no economy-level goal for individual member economies, but
improvements by individual economies will contribute to the doubling
goal.
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Figure 12: Brunei modern renewable energy share, 2010 and 2021
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Note: Biomass used in the residential and commercial sectors is assumed to be
traditional biomass and is not included in the definition of modern renewables. All other
renewables (biomass used by industry, hydro, geothermal, etc.) are considered modern
renewables. Modern renewables also include the share of electricity that is generated
from renewable sources.

Given the predominance of natural gas in Brunei’s electricity generation
mix, the share of modern renewables is still negligible (0.03% in 2021).
To reduce the dependence on natural gas in the economy’s power
sector, Brunei is planning to expand its renewables share by installing
200 MW of large-scale solar photovoltaic (PV) plants in 2025, and further
increasing this to 300 MW in 2035. Currently Brunei has about 4.5 MW
of solar PV capacity.

Figure 13: Brunei Darussalam’s renewable generation share, 2000 to

2021
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Energy Policy

Energy policy Details Reference

Nationally Determined

I A 20% reduction of GHG emissions relative to business-as-usual levels by 2030. UNFCCC (2020)
Contributions

The policy was established to pave the way for Brunei's low-carbon and climate-resilient

pathways for a sustainable economy, through adoption of 10 key strategies:

industrial emissions, forest cover, electric vehicles, renewable energy, power management, BCCS (2020)
carbon pricing, waste management, climate resilience & adaptation, carbon inventory,

awareness & education.

Brunei Darussalam National
Climate Change Policy

Brunei is moving towards net-zero emissions by 2050, announced at UNFCCC COP26 in

NG AEi SIS Glasgow, Scotland, United Kingdom.

UNFCCC (2021)

The Department of Energy at the Prime Minister's Office introduced the Order in 2021, in line
Energy Efficiency (Standards and with its energy efficiency and conservation initiatives. The Order requires manufacturers,
Labelling) Order, 2021 suppliers, wholesalers and retailers in Brunei to import and sell appliances that meet the
b (2022)
minimum energy performance standards.

Department of Energy,
Prime Minister's Office

Beginning 2023, all facilities that emit GHG emissions are required to report their GHG
emissions on a quarterly and annual basis, in line with the objective of Strategy 9 of the BNCCP BCCS (2023)
(Carbon Inventory).

Directive on the Mandatory
Reporting of Greenhouse Gas
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https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Brunei%20Darussalam%20First/Brunei%20Darussalam%27s%20NDC%202020.pdf
http://www.climatechange.gov.bn/SitePages/BNCCP/index.html#page=1
https://unfccc.int/sites/default/files/resource/BRUNEI_DARUSSALAM_cop26cmp16cma3_HLS_EN.pdf
https://www.energy.gov.bn/Lists/Announcements/View.aspx?ID=9
https://www.energy.gov.bn/Lists/Announcements/View.aspx?ID=9
https://www.energy.gov.bn/Lists/Announcements/View.aspx?ID=9
https://climatechange.gov.bn/Press%20Release/Press%20Release%20-%20Launching%20of%20the%20Directive%20on%20the%20Mandatory%20Reporting%20on%20Greenhouse%20Gas.pdf
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Notable Energy Developments

Energy development Details Reference

Kampung Belimbing Subok Solar . L . . . Department of Councils

PV Project The 30 MW Solar PV plant in Kampong Belimbing Subok is set to be operational in 2025. of State (2024)

Hengyi Industries Refinery and Phase 2 of the Hengyi Industries Refinery and Petrochemical Complex is set to commence Department of Councils

Petrochemical Complex Phase 2 operation in 2029. of State (2024)

LPG invento Economy-wide minimum stock for LPG will be increased from 7 days to 14 days beginning Department of Councils
Y 2024. of State (2024)

Department of Councils

of State (2024)

Bukit Panggal Gas-fired Power
Plant Phase 2

Phase 2 of combined-cycle gas power plant in Bukit Panggal is set to be operational in 2027.

Useful Links

Brunei Climate Change Secretariat — https://climatechange.gov.bn

Brunei Shell Petroleum — https://www.bsp.com.bn/

Brunei LNG — https://www.bruneilng.com/

Department of Economic Planning and Statistics, Ministry of Finance and Economy — https://deps.mofe.gov.bn

Department of Energy, Prime Minister’s Office — https://www.energy.gov.bn/

Hengyi Industries — https://www.hengyi-industries.com/
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https://www.councils.gov.bn/SitePages/Home.aspx
https://www.councils.gov.bn/SitePages/Home.aspx
https://www.councils.gov.bn/SitePages/Home.aspx
https://www.councils.gov.bn/SitePages/Home.aspx
https://www.councils.gov.bn/SitePages/Home.aspx
https://www.councils.gov.bn/SitePages/Home.aspx
https://www.councils.gov.bn/SitePages/Home.aspx
https://www.councils.gov.bn/SitePages/Home.aspx
https://climatechange.gov.bn/
https://www.bsp.com.bn/
https://www.bruneilng.com/
https://deps.mofe.gov.bn/
https://www.energy.gov.bn/
https://www.hengyi-industries.com/
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Canada

Introduction

Several climate policies and regulatory updates were released in 2023,
steering and tracking Canada’s progress to reaching its emissions
reduction targets of 40%-45% below 2005 levels by 2030 en route to
net zero emissions by 2050. Given that approximately 80% of Canada’s
greenhouse gas (GHG) emissions stem from energy-related activities,
climate policies targeting emissions reductions inherently affect
Canada’s energy system (CER, 2023a).

Canada is home to a diverse energy landscape, influenced by varied
geography, climate, and economic drivers. This diversity necessitates a
tailored approach to energy generation among its provinces and
territories. In Canada’s oil-producing regions, the sector experienced a
resilient rebound following COVID-19, marked by an increase in oil
production from 2020 to 2021, a trend continuing into 2022 and 2023
(CER, 2023b). Simultaneously, strides were taken to maintain and
increase capacity of non-emitting energy sources such as nuclear,
solar and wind (CanREA, 2024; CNSC, 2023; NRCan, 2023a; ON Gov,
2023). Across Canada, discussions about clean electricity gained
momentum with the publication of draft Clean Electricity Regulations
(ECCC, 2023a).

In 2021, Canada released its 2030 Emissions Reduction Plan. This

past year, in fulfiiment of a legal requirement under the Canadian Net-
Zero Emissions Accountability Act, Canada released its 2023 Progress
Report on the 2030 Emissions Reduction Plan (ECCC, 2023b; Justice

Canada, 2023). The progress report provides an overview of current
decarbonisation efforts and outlines additional policies that will help
Canada reach its climate goals.

Nonetheless, challenges persist in achieving Canada’s decarbonisation
targets. Uncertainty surrounding climate policies, specifically in light of
the federal decision to temporarily pause the carbon price on deliveries
of heating oil, as well as debates regarding timelines, methods and
cost-bearing to achieve Canada’s emissions reduction goals remain at

the forefront.

Table 1: Canada macroeconomic data and energy reserves

Key data P Energy reserves ©¢

Area (million km?) 10 Oil (billion barrels) 168
Population (million) 38 Gas (trillion cubic feet) 83
gFl:’)FF’; (2017 USD billion 1843 Coal (million tonnes) 6 582
COp P GO ggprp UgmoomesU g

Source: a StatCan (2018); b World Bank (2022); ¢ Energy Institute (2023); d NEA

(2023)

Note: Reserves are total proved reserves and reasonably assured recoverable

resources for uranium.

Table 1 outlines key data and energy reserves in Canada for 2021.
Canada’s economic output rebounded following the COVID-19
pandemic. GDP increased 5.0% in 2021 to USD 1 843 billion (2017
USD purchasing power parity [PPP]), and income increased 4.4% to

USD 48 218.

31




APEC ENERGY OVERVIEW 2024

Energy Supply and Consumption

Total primary energy supply

Canada is a self-sufficient and leading producer of energy, with much
of its production driven by demand in global markets. Canada is a top-
five producer of crude oil, gas, hydro and uranium, and a top-six
exporter of crude oil, natural gas, uranium and electricity. As such, the
energy sector is an important contributor to Canada's economy, directly
and indirectly accounting for 11.8% of GDP. Of that, 7.2% is directly
from petroleum and 1.7% directly from electricity (NRCan, 2023b).

With 90% of its energy exports landing in the US, Canada is trying to
diversify its export market. The first phase of LNG Canada is to become
its first large-scale LNG export facility by mid-decade, and the Trans
Mountain expansion, which will increase oil export capacity by 590 000
barrels per day, began commercial operations in May 2024 (LNG
Canada, 2023; Trans Mountain, 2024). Both projects will provide a
strategic source of energy supply for APEC members.

Although Canada’s crude oil sources vary geographically, oil
predominantly comes from Western Canada. Almost two-thirds of the
total production comes from the oil sands, while conventional, offshore
and tight oil production comprise the remainder (CER, 2023b). Over
99% of natural gas production occurs in Western Canada (CER,
2023c). While the output from conventional resources is declining,
advances in hydraulic fracturing have enabled the development of tight
gas resources in the Montney Formation and the Alberta Deep Basin.
Production from these basins is expected to dominate any future
production and LNG exports in the coming decades, dictated largely by
domestic energy policy, gas prices and global demand.

After decreasing in 2020, energy production increased 3.9% to a record

high of 22 572 petajoules (PJ) in 2021 as prices increased following a
collapse caused by COVID-19 (EGEDA, 2023). Fossil fuels continue to
dominate production with a share over 85% (StatCan, 2022). Oil
production is currently setting new highs, at around 5 million barrels per
day (NRCan, 2023b). While the production impacts of COVID-19 were
swift, Canada’s oil production proved resilient compared to other
producers.

Figure 1: Canada energy supply, production, and net imports (PJ),
2000 to 2021

25000
n Production
W 20000
'_
e 15000
©
e
[%]
= 10000 =——
3 . Total Primary Energy Supply
EZ so00
2
- 0
oy
.° 2000 2005 2010 2015 2020
§ -5 000 .
_8 w\
S -10000
-15 000

Source: EGEDA (2023)

Net imports decreased 9.2% from 2020 to 2021, as oil and gas exports
increased, following increased production, coupled with a decrease in
crude oil imports. Crude oil imports alone decreased by nearly 20%
from 2020 to 2021 as interprovincial crude oil shipments from Western
Canada to Ontario and Quebec increased, causing Ontario and
Quebec to rely less on imports from the US (CER, 2022). Gas imports
remained relatively stable.

32




APEC ENERGY OVERVIEW 2024

Figure 2: Canada energy supply by fuel (PJ), 2000 to 2021
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Figures 2 and 3 illustrate how dominant fossil fuels continue to be in
Canada’s energy mix. While coal has been steadily declining over the
past two decades, oil and gas persist as predominant fuel sources in
Canada’s energy mix, making up more than 50% of each provincial or
territorial energy supply in all regions except Quebec, where it
comprised just under 50% in 2021 (CER, 2023d). Quebec is uniquely
positioned to capitalise on hydroelectricity due to its extensive, existing
hydropower resources. Canada has significant renewable potential and
continues to realise more of its potential with deployment of solar and
wind generating capacity leading the way across the economy.

Figure 3: Energy supply mix — Canada and APEC, 2021
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Hydro is currently the most prominent source of renewable energy in
Canada, supplying 60% of Canada’s electricity in 2021 from an
installed capacity of more than 82 GW (CER, 2023d). Around 14% of
Canada’s total electricity is provided by nuclear energy, through an
installed capacity of more than 13 MW (WNA, 2024). Hydro is also a
key fuel source for Canada’s electricity exports, making up more than
85% of electricity generation in three of the four provinces with the
largest exports of electricity to the USA (CER, 2023e; CER, 2023f). In
the remaining province, nuclear is the dominant electricity source at
about 55%, while hydro generates approximately one quarter of the
total generation. Canada aims to leverage non-emitting electricity
capacity to decarbonise its oil, natural gas and LNG operations, driving
down own-use emissions to align with its commitment to achieve net
zero emissions by 2050. Some oil sands majors have expressed
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particular interest in the deployment of small modular reactors (SMRSs)
as a clean electricity source to decarbonise operations through
electrification in the coming decade (Pathways Alliance, 2023).

Total final consumption

Canada’s total final consumption increased 3.2% from 2020 to reach

8 002 PJ in 2021 (EGEDA, 2023). This positions Canada as the fifth-
largest energy consumer in APEC, after China; the USA; Russia; and
Japan. Despite an increase in total final consumption from 2020 to
2021, the value for 2021 remains the lowest recorded since 2013, other
than 2020.

Figure 4: Canada final consumption by sector (PJ), 2000 to 2021
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The transport, industry, non-energy use and agriculture sectors all
experienced increases in total final consumption from 2020 to 2021.
The transport sector once again accounted for the largest share of final

energy consumption (2 360 PJ), followed by the industrial sector (1 918
PJ). Non-energy use comprised 964 PJ and agriculture and non-
specified others made up 290 PJ. These increases can likely be
attributed to increases in activity following COVID-19 lockdowns that
persisted through most of 2020. The residential and commercial
sectors underwent decreases in final consumption from 2020 to 2021,
with 2021 demand at 1 334 PJ (a 1.9% decrease) and 1 136 PJ (a
1.1% decrease) respectively.

Figure 5: Final consumption by sector, Canada and APEC, 2021
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Source: EGEDA (2023)
Final energy demand

Canada’s final energy demand paralleled total final consumption,
increasing 2.8% to 7 038 PJ in 2021 (EGEDA, 2023). Increased oil
demand (4.4%) contributed the most to this increase, which could be
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attributed to a resurgence in travel post-COVID-19 leading to a rise in
the use of oil products. Natural gas saw a modest increase of 1.8%,
while renewables experienced the most significant increase with a
4.8% increase in demand, driven by an expansion of installed capacity.
Overall, final energy demand remained low compared to pre-COVID-
19. This was likely influenced by continued restrictions and shifts in
consumer behaviour, including the widespread adoption of remote and
hybrid work that persisted into 2021.

Figure 6: Canada final energy demand by fuel (PJ), 2000 to 2021
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Note: Does not include non-energy sector consumption of energy products.

In 2021, fossil fuels accounted for two-thirds of final energy demand?,
comprising oil (2 635 PJ, 37%), gas (2 000 PJ, 28%), and coal (85 PJ,

1 Note that the demands in the EGEDA energy balance differ than those in the
Report on Energy Supply and Demand (RESD) energy balances due to

1.2%) (EGEDA, 2023). The remainder was formed by the share of
renewables (399 PJ, 5.7%) and electricity and others (1 918 PJ, 27%),
of which the share of renewable electricity and others was 1 278 PJ.
Although coal makes up less of Canada’s fuel mix than the APEC
region, Canada relies more on fossil fuels.

Figure 7: Final energy demand fuel share, Canada and APEC, 2021
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Transformation

Power sector

Canada generated 643 terawatt-hours (TWh) of electricity in 2021, a
decrease of 1.4% from the previous year. Non-emitting electricity

differences in energy accounting frameworks (StatCan, 2023a).
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generation constituted the largest share of this generation (82%), with
hydro as the major contributor at 60% followed by nuclear at 14%.
While the contribution from hydro decreased a similar percentage as
total electricity generation, nuclear decreased 5% from 2020 to 2021.
This decrease in nuclear was likely influenced by a decrease in
production in Ontario, which generates approximately 55% of its
electricity using nuclear (CER, 2023d; IESO, 2024).

Figure 8: Canada electricity generation by fuel, 2000 to 2021
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Fossil generation accounted for 18% of total power generation. The
proportion of power generated from coal continued its downward
trajectory, dropping to 5.3% as Canada advances in its efforts to phase
out coal-fired power plants. Natural gas-fired generation continued as
the primary fossil generation source, reaching 12% of total power
generation in 2021.

In 2016, the federal government announced its plan to phase out coal-
fired electricity generation in Canada by 2030. As of 2023, Alberta,
Saskatchewan, New Brunswick, and Nova Scotia maintained some
electricity supply through coal-fired generation. Nova Scotia relied most
heavily on the source, where coal and coke provided more than 45% of
electricity in 2023 (CER, 2023d). Alberta has committed to phase out
coal-fired electricity in 2024, and the remaining three provinces have
aligned with the federal timeline of 2030.

Ontario is supporting the refurbishment of 14 nuclear reactor units (ON
Gov, 2023a; ON Gov 2023b). These refurbishments will add
approximately 25-30 years to the operational life of each unit and allow
Ontario to maintain a dependable source of clean electricity.

The Government of Alberta enacted a temporary pause on all
approvals of renewable energy projects greater than 1 MW from August
2023 to February 2024 (AB Gov, 2023a). The pause was initiated for
the Alberta Utilities Commission to conduct an assessment on land use
and reclamation. The pause on approvals came at a time of high
renewable energy development in the province — Alberta accounted for
more than 90% of Canada’s overall growth in renewables in 2023
(CanREA, 2024). Following the pause, the Government of Alberta
unveiled plans for new rules surrounding renewables development.
These include a requirement to demonstrate ability for both crops
and/or livestock to coexist with renewable generation on certain classes
of agricultural land, and a minimum 35 kilometre buffer zone around
protected areas and pristine viewscapes, as designated by the
province, where wind projects are prohibited (AB Gov, 2024). The
impact of these rules on renewables investment remains uncertain, and
its effects may not be fully realised until 2025 or beyond.

Canada’s variable renewable capacity continues to grow in general. In
2022, Canada’s added more than 1.8 GW of new renewable generation

36




APEC ENERGY OVERVIEW 2024

capacity, and despite increasing interest rates, added another 2.3 GW
of installed capacity in 2023 (CanREA, 2023). The installed capacity of
major grid-connected solar and wind hit 20 GW in 2023 (CanREA,
2023). Policy support stemming from the proposed Clean Electricity
Regulations, a 2035 target of 100% net zero power, the Clean
Electricity Investment Tax Credit, and higher carbon prices, among
other incentives, will likely drive renewable deployment higher this
decade.

Figure 9: Electricity generation fuel share, Canada and APEC, 2021
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Canada's water resources enable significant parts of its economy to
rely on clean electricity and provide clean electricity export options to
several states in the US. The electricity networks of Canada and the
US are highly integrated. In 2021, electricity exports to the US
decreased to 217 PJ and imports increased to 47 PJ (StatCan, 2023Db).
The bulk of Canada's electricity trade with the US occurs between the
provinces of Quebec, Ontario, Manitoba and British Columbia and their

neighbouring American states. While new international power lines
could increase electricity trade between the two economies, opposition
to the construction of new transmission lines is challenging growth.

Refining

As of May 2023, there were seven existing or planned renewable diesel
facilities in Canada, with several having been repurposed from existing
petroleum refineries (CER, 2023g). The main driver of these facilities is
Canada’s Clean Fuel Regulations, for which compliance obligation
began in July 2023, that require liquid fuel suppliers to gradually
decrease carbon intensity. These renewable diesel facilities would add
up to 70 thousand barrels per day by 2027, up from zero in 2020.

Energy Transition

Canada released its 2023 Progress Report on the 2030 Emissions
Reduction Plan, which suggests that Canada is on track to reach a
36% reduction in emissions by 2030 (ECCC, 2023b). This narrowly falls
short of the targeted 40%-45% reduction.

This projection does not include emissions reductions from policies that
are expected but lack sufficient publicly available details, such as any
that may be outlined in the forthcoming Canada Green Buildings
Strategy and the oil and gas sector emissions cap that is under
development. The progress report underscores the importance of
collaborative efforts required from both the federal and
provincial/territorial governments in Canada. Strengthening existing
measures or introducing new ones will be necessary to close the gap
between the projected reduction in the progress report and targeted
reduction by 2030.

The largest reductions are intended to come from key sectors such as
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oil and gas, transportation, power generation, and buildings. To that
end, in December 2023 the federal government released its framework
to cap oil and gas sector emissions (ECCC, 2023c). The framework
proposes using a cap-and-trade system with a hard and declining cap
on emissions. While certain details are being refined as regulations
take shape, it is estimated that the sector will be expected to reduce
sectoral emissions approximately 35%-38% below 2019 levels by 2030.

Canada’s efforts in this space will be complemented by its commitment
to reduce oil and gas sector methane emissions 75% below 2012 levels
by 2030. Proposed amendments to existing regulations that will help
facilitate this increased reduction were released in December 2023
(ECCC, 2023d). Finalised amendments are expected in 2024. Despite
fluctuations in total GHG emissions for the sector, emissions have
stabilised since 2010. While emissions intensity varies across
subsectors, it has decreased over the decade due to increased
efficiencies.

Canada continued investing in zero emission vehicle (ZEV) charging
and refuelling infrastructure and incentives to make it easier and more
affordable to own and operate ZEVs. Canada has committed to sales
mandates that ensure that ZEVs constitute 20% of light-duty vehicles
(LDVs) sales by 2026, 60% by 2030 and 100% by 2035 (Canada
Gazette, 2023). For medium- and heavy-duty vehicles (MHDVSs), the
government is targeting 35% of sales by 2030 and, for those
applications wherein it is feasible, a 100% target by 2040.

Draft Clean Electricity Regulations were released in August 2023
(ECCC, 2023a). The proposed regulations would establish a
performance standard for fossil fuel-generated electricity starting in
2035. Additionally, to help shape Canada’s future electricity systems,
the Clean Electricity Advisory Council was launched (NRCan, 2023c).
The council is a group of experts who will provide the Government of

Canada with advice on actions needed to achieve a net zero electricity
sector by 2035.

Canada’s 2022 Budget allocated CAD 150 million to develop the
Canada Green Buildings Strategy and launch the Codes Acceleration
Fund. Budget 2024 will invest CAD 903.5M in the Canada Green
Buildings Strategy, which will focus on lowering home energy bills and
reducing building emissions by supporting energy efficient retrofits, the
adoption of better building codes, and promoting home energy
labelling. This will include a new Canada Greener Homes Affordability
Program and support for ongoing measures to improve energy
efficiency tools for building owners and develop government
approaches to home energy labelling. The anticipated publication date
for the strategy is Spring 2024.

Approximately 80% of Canada’s building stock anticipated to exist in
2030 is already constructed (ECCC, 2022). This underscores the
critical need to prioritise energy efficiency measures in existing
buildings and to expedite future emissions reduction requirements to
decrease the risk of carbon lock-in from the sector. Buildings have
been a key focus of Canada’s energy efficiency actions, with a focus on
affordability. Since 2021, Canada has committed to invest over CAD 6
billion to accelerate retrofits in commercial and institutional buildings,
homes and community buildings through the Canada Infrastructure
Bank, the Canada Greener Homes Initiative, and the Green and
Inclusive Community Buildings program.

In Budget 2023, Canada announced new or expanded investment tax
credits to spur investment in key sectors across the economy. The
value of the tax credits varies by type, but are available for investments
in carbon capture, use and storage, clean technologies, clean
hydrogen, clean electricity, and clean manufacturing (ECCC, 2023e).
Additionally, Budget 2024 announced the intention to introduce a new
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10% tax credit on the cost of buildings used in key segments of the EV
supply chain (Finance Canada, 2024).

While Canada is working towards policies and regulations targeted at
reducing emissions, uncertainty around the future of some policies
lingers. This uncertainty was amplified by the federal government’s
decision to remove the carbon tax on heating oil deliveries in November
2023, a pause that will continue until 1 April 2027 (ECCC, 2023f).

Moreover, disagreements between provincial and federal governments
regarding the when and how for emissions reductions introduces
additional uncertainty for some projects. Alberta has publicly remarked
that it is prepared to take the federal government to court over
regulations that the province perceives as a violation of constitutional
jurisdiction, such as the proposed oil and gas sector emissions cap (AB
Gov, 2023b). Regarding the draft Clean Electricity Regulations, the
province invoked its Sovereignty Act by tabling a resolution that
instructs governments and provincial entities such as the Alberta
Electric System Operator and the Alberta Utilities Commission to ignore
the clean electricity regulations to the extent legally permissible (AB
Gov, 2023c). Potential legal action could lead to delays in the
implementation of policies and regulations, which exacerbates
investment uncertainty.

At the federal level, one step taken to alleviate some investment
uncertainty was the introduction of the Canada Growth Fund’s carbon
contracts for difference (Finance Canada, 2023a). These contracts will
backstop the future price of carbon and possibly other commaodities,
such as hydrogen, to provide predictability and help to de-risk
investments in projects that reduce emissions. The first carbon contract
was signed in December 2023 (Finance Canada, 2023b). Canada is
also actively considering a carbon border adjustment mechanism to
reduce carbon leakage and maintain competitiveness of domestic

industries (Finance Canada, 2023c).

An update to Canada’s social cost of carbon (SCC) was effective
December 2022 and sets a 2024 SCC value of CAD 266/tonne (2021
CAD), with a trajectory that increases annually (ECCC, 2023g). The
2023 value was CAD 261/tonne (2021 CAD). Canada has committed to
update the estimates to reflect the best available science and
methodologies.

In February 2024, Canada announced the beginning of its engagement
process to establish its 2035 emissions reduction target (ECCC,
2023h). This target-setting step is legally mandated under the
Canadian Net-Zero Emissions Accountability Act (Justice Canada,
2023).

Emissions

The expert group on energy data and analysis (EGEDA) falls under the
umbrella of APEC’s Energy Working Group (EWG). In addition to
energy data compiled by EGEDA, CO2 emissions from combustion
activities in the energy sector are recorded. These emissions are a
subset of total GHG emissions that are considered in the context of
climate change, such as under the United Nations Framework
Convention on Climate Change (UNFCCC).

Canada's CO, combustion emissions have maintained a plateau near
record highs over the past 20 years, but lower activity during the onset
of COVID-19 led to a 9.0% drop in 2020. Moving into 2021, GDP
rebounded 5% from 2020 to 2021, while CO, combustion emissions
remained low. Moving forward, Canada's climate policies should
provide downward pressure on emissions this decade.
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Figure 10: Canada CO; combustion emissions (million tonnes), 2000 to
2021
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Energy security

Because Canada is a net-energy exporter, it generally considers itself
to be a driver of energy security solutions, not a victim of energy
security disruptions. However, higher energy prices are challenging the
affordability of energy for Canadians. Provinces across the economy
are providing relief via tax cuts, subsidies, and retail price caps on the
end-user prices for oil products, natural gas and electricity.

Furthermore, Canada’s provincial power system operators are working
to address the challenges that integrating high amounts of variable
renewables could pose for the reliability and affordability of their
electricity systems. However, other analysis has suggested that while
electricity rates will rise into the future, total energy spending will
decrease because of increases in energy efficiency (CCl, 2023). The

federal government has provided several programs to support energy
affordability, and given that provinces and territories regulate electricity,
it is additionally up to those governments to implement the policy
solutions that keep prices low for middle- and low-income households.

As electricity demand is expected to increase in the coming decades
through increased electrification, questions are being raised about how
supply will meet demand. Power system operators are beginning to
include reliability assessments in their plans to target a net zero
electricity system by 2035 while balancing increasing demand.
Increasing or enhancing interprovincial (federally regulated) and
intraprovincial (provincially regulated) transmission could provide a
more flexible and reliable grid for Canada. However, differences in
regulatory and market structure across provinces can hinder the speed
and depth of interprovincial infrastructure development.

Several infrastructure developments to connect Canadian oil and
natural gas to global markets are inching towards completion. The 14
million tonnes per annum first phase of the LNG Canada plant in
Kitimat, BC is more than 85% complete. The construction of its Coastal
Gaslink feeder pipeline was mechanically complete at the end of 2023,
and start-up testing is set to begin in 2024. Production is expected to
begin mid-decade (LNG Canada, 2023). The Trans Mountain pipeline
expansion began commercial operations in May 2024 (Trans Mountain,
2024). Upon completion, both projects may provide a strategic source
of energy supply for APEC members for the coming decades.

APEC Energy Goals

There are two energy-related objectives that APEC member economies
have agreed to meet as a collective: to improve energy intensity and
double the share of modern renewables.
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Energy intensity goal

In 2011, APEC member economies agreed to increase their ambition to
reduce energy intensity by 45% in 2035, relative to a 2005 baseline.
The original goal was a 25% improvement by 2030, relative to a 2005
baseline.

APEC is on track to achieve this energy intensity improvement. The
goal does not impose individual economy targets, but it is possible to
track the progress of individual APEC economies relative to the
overarching proportional improvement.

Figure 11: Canada total final energy consumption intensity index, 2000
to 2021 (2005 = 100)
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Canada’s energy efficiency policies, commitment to reducing GHG
emissions, and other targeted regulations have historically reduced

energy intensity. Figure 11 illustrates this, showing a 22% reduction in
energy intensity since 2005.

After declining steadily since 2005, energy intensity fell sharply for
three consecutive years in 2019, 2020, and 2021. The implementation
of economy-wide carbon prices and the adoption of energy-efficient
technologies and climate policies (see below) could prompt accelerated
efficiency improvements en route to achieving the aspiration target by
2035.

Doubling of renewables

The second energy goal involves doubling the share of modern
renewables in the APEC energy mix for the period 2010 to 2030. There
is no economy-level goal for individual member economies, but
improvements by individual economies will contribute to the doubling
goal.

Canada is hard-pressed to double its share to 40%, particularly with its
already high share of renewable electricity, with more than two thirds of
generation being from renewable sources (Figure 13). However,
Canada can still contribute to APEC achieving its aspirational goals.
Several of Canada’s climate policy announcements, including draft
Clean Electricity Regulations, a 100% net zero power system target by
2035, various investment tax credits, climbing carbon prices, and
grants and contributions programs such as the Smart Renewable and
Electrification Pathways program, will continue to increase the share of
renewables in the Canadian and APEC fuel mix. Canada’s renewables
share in the electricity mix saw no marked percentage change from
2020 levels.
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Figure 12: Canada modern renewable energy share, 2010 and 2021 Figure 13: Canada renewable generation share, 2000 to 2021
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Source: EGEDA (2023)

Note: Biomass used in the residential and commercial sectors is assumed to be
traditional biomass and is not included in the definition of modern renewables. All other
renewables (biomass used by industry, hydro, geothermal, etc.) are considered modern
renewables. Modern renewables also include the share of electricity that is generated
from renewable sources.
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Energy Policy

This table is not an exhaustive list of energy and climate policies in Canada. However, it is a list of policies that are expected to have a substantial
impact on Canada’s energy system going forward. For the complete list of key federal energy and climate measures, please refer to the following:

The Pan-Canadian Framework on Clean Growth and Climate Change (ECCC, 2016): This was Canada’s first-ever economy-wide climate plan
that was developed with its provinces and territories and in consultation with Indigenous peoples. It is an important first step for Canada to
achieve its Paris Agreement target. It is structured to cut pollution in a more practical and affordable way than any climate plan in Canadian
history.

Canada’s Strengthened Climate Plan: A Healthy Environment and a Healthy Economy (ECCC, 2020): Includes more than 60 new and
strengthened federal measures and an initial CAD 15 billion in investments, to make life more affordable for Canadians, make communities
more liveable and, at every turn, focus on creating jobs, growing the middle class, and supporting workers in a stronger and cleaner economy.

2030 Emissions Reduction Plan: Canada’s Next Steps for Clean Air and a Strong Economy (ECCC, 2022): A comprehensive roadmap that
reflects levels of ambition to guide emissions reduction efforts in each sector.

o 2023 Progress Report on the 2030 Emissions Reduction Plan (ECCC, 2023b): The first progress report released shows interested
individuals Canada’s progress on the path laid out in the Emissions Reduction Plan. Additional progress reports will be produced in
2025 and 2027 in line with requirements under the Canada Net-Zero Emissions Accountability Act. Additional targets and plans will be
developed for 2035 through to 2050.

Budget 2024 (Finance Canada, 2024): Announces new and updated information on the federal toolkit for investing in the clean economy: a set
of clear and predictable investment tax credits, low-cost strategic financing, and targeted investments and programming, where necessary, to
respond to the unique needs of sectors or projects of economic significance.

Additionally, provincial and territorial climate policies and plans can be referenced for specific information about what each respective province and
territory is doing to contribute to their respective climate goals and targets, as well as to Canada’s as a whole.
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Energy policy

Details

Reference

2023 Progress Report on the
20230 Emissions Reduction Plan

Canada Green Buildings Strategy

Canada Greener Affordable
Housing

Canada Greener Homes Initiative

Canadian Net-Zero Emissions
Accountability Act

Canadian Sustainable Jobs Act

The 2023 Progress Report is the first progress report on the 2030 Emissions Reduction Plan
(ERP) and provides an update on progress towards Canada’s emissions reduction targets
described in the 2030 ERP.

The Government of Canada, through Budget 2024, will invest CAD 903.5M in the Canada Green
Buildings Strategy, which will focus on lowering home energy bills and reducing building
emissions by supporting energy efficient retrofits, the adoption of better building codes, and
promoting home energy labelling. This will include a new Canada Greener Homes Affordability
Program and support for ongoing measures to improve energy efficiency tools for building owners
and develop government approaches to home energy labelling.

This program provides forgivable and low-interest loans up to CAD 170 000 per unit to residential
owners to help finance building retrofit measures and activities needed to meet climate goals. It
also supplies contributions for pre-retrofit activities needed to plan, prepare and apply for retrofit
funding. Applicants must meet certain affordability criteria.

Provides grants of up to CAD 5 000 and loans of up to CAD 40 000 to help homeowners
undertake home retrofits, and up to CAD 600 toward the costs of pre- and post-retrofit EnerGuide
evaluations. The initiative also includes the Qil to Heat Pump Affordability Program.

Legislates emissions reductions accountability to address climate change, by setting legal
requirements on the Government of Canada to plan, report, and course correct on the path to net
zero emissions by 2050.

The legislation will put workers and communities at the centre of policy and decision-making by
establishing a federal framework for accountability, a governance structure and engagement
mechanisms. The Act will hold future governments to account with respect to supporting Canada’s
workers for generations to come.

Environment and
Climate Change
Canada

Natural Resources
Canada

Canada Mortgage and
Housing Corporation

(CMHC)

Natural Resources
Canada

Justice Canada

Natural Resources
Canada
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https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/climate-plan-overview/emissions-reduction-2030/2023-progress-report.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/climate-plan-overview/emissions-reduction-2030/2023-progress-report.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/climate-plan-overview/emissions-reduction-2030/2023-progress-report.html
https://natural-resources.canada.ca/public-consultations-and-engagements/the-canada-green-buildings-strategy-consultation/25009
https://natural-resources.canada.ca/public-consultations-and-engagements/the-canada-green-buildings-strategy-consultation/25009
https://www.cmhc-schl.gc.ca/professionals/project-funding-and-mortgage-financing/funding-programs/all-funding-programs/canada-greener-affordable-housing-program
https://www.cmhc-schl.gc.ca/professionals/project-funding-and-mortgage-financing/funding-programs/all-funding-programs/canada-greener-affordable-housing-program
https://www.cmhc-schl.gc.ca/professionals/project-funding-and-mortgage-financing/funding-programs/all-funding-programs/canada-greener-affordable-housing-program
https://natural-resources.canada.ca/energy-efficiency/homes/canada-greener-homes-initiative/24831
https://natural-resources.canada.ca/energy-efficiency/homes/canada-greener-homes-initiative/24831
https://laws-lois.justice.gc.ca/eng/acts/c-19.3/fulltext.html
https://www.canada.ca/en/natural-resources-canada/news/2023/06/government-of-canada-tables-the-canadian-sustainable-jobs-act-to-enable-the-creation-of-good-middle-class-jobs-across-canada.html
https://www.canada.ca/en/natural-resources-canada/news/2023/06/government-of-canada-tables-the-canadian-sustainable-jobs-act-to-enable-the-creation-of-good-middle-class-jobs-across-canada.html
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Energy policy Details Reference

Proposed investment tax credit for capital investments in carbon capture, utilisation, and storage
of up to 60% for capture carbon from ambient air, up to 50% for capture other than directly from Finance Canada
ambient air, and up to 37.5% for related carbon transportation, use, and storage infrastructure.

Carbon Capture, Utilisation and
Storage Investment Tax Credit

The strategy articulates the role of carbon management on the path to net zero and the federal
Carbon Management Strategy actions that are being taken to accelerate innovation, advance policies, attract investments, scale
up projects and build partnerships in developing carbon management solutions.

Natural Resources
Canada

Proposed investment tax credit of up to 15% for investments in non-emitting electricity generation
Clean Electricity Investment Tax systems, abated natural gas-fired electricity generation (subject to an emissions intensity
Credit threshold), electricity storage, and projects that transmit electricity between provinces and
territories.

Finance Canada

Draft regulations were released for consultation in August 2023 with a revised iteration being

issued for comment in early 2024. The regulations function as a set of rules for transitioning Environment and
Clean Electricity Regulations Canada'’s electricity grid to net-zero. They are to set a technology-neutral emissions performance  Climate Change
standards and include flexibilities so that provinces and utilities are able to maintain reliable and Canada

affordable electricity. Finalised regulations are expected in 2024.

Requires liquid fossil fuel (gasoline and diesel) primary suppliers to gradually reduce the carbon Environment and
Clean Fuel Regulations intensity from the fuels they produce and sell for use in Canada over time, leading to a decrease Climate Change
of approximately 15% (below 2016 levels) by 2030. Canada

Proposed investment tax credit of 15%-40% of eligible expenses on equipment for hydrogen
projects. The rate of the credit depends on the carbon intensity of the hydrogen, calculated using Finance Canada
the Government of Canada's Fuel Life Cycle Assessment model.

Clean Hydrogen Investment Tax
Credit

Proposed investment tax credit of up to 30% to encourage investment in adoption and operation
of clean technology property. Eligible types of equipment include those related to electricity Finance Canada
storage, zero emissions vehicles and clean energy production.

Clean Technology Investment
Tax Credit

Clean Technology Manufacturing  Proposed investment tax credit of up to 30% for capital spending related to the manufacturing of Finance Canada
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https://www.budget.canada.ca/2024/home-accueil-en.html
https://natural-resources.canada.ca/climate-change/canadas-green-future/capturing-the-opportunity-carbon-management-strategy-for-canada/canadas-carbon-management-strategy/25337
https://natural-resources.canada.ca/climate-change/canadas-green-future/capturing-the-opportunity-carbon-management-strategy-for-canada/canadas-carbon-management-strategy/25337
https://www.budget.canada.ca/2024/home-accueil-en.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/clean-electricity-regulation.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/clean-electricity-regulation.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/clean-electricity-regulation.html
https://www.canada.ca/en/environment-climate-change/services/managing-pollution/energy-production/fuel-regulations/clean-fuel-regulations.html
https://www.canada.ca/en/environment-climate-change/services/managing-pollution/energy-production/fuel-regulations/clean-fuel-regulations.html
https://www.canada.ca/en/environment-climate-change/services/managing-pollution/energy-production/fuel-regulations/clean-fuel-regulations.html
https://fin.canada.ca/drleg-apl/2023/ita-lir-1223-l-eng.html
https://www.budget.canada.ca/2024/home-accueil-en.html
https://fin.canada.ca/drleg-apl/2023/ita-lir-1223-l-eng.html
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Energy policy

Investment Tax Credit

Climate Aviation Action Plan

Contracts for Difference

Critical Mineral Exploration Tax
Credit

Electric Vehicle Supply Chain
Investment Tax Credit

Eliminating Inefficient Fossil Fuel
Subsidies

Enabling Small Modular Reactors
(SMRs) Program

Energy Efficiency Regulations

Details

specified clean technologies or the processing of critical minerals.

The plan presents a vision of net zero by 2050 for the sector and includes key pathways for the
collaboration between the government and industry to improve efficiency and reduce pollution. A
key climate signal delivered through the plan is Canada's goal for 10% for the use of sustainable
aviation fuel by 2030 and efficiency improvements.

The Canada Growth Fund will be the principal federal entity issuing carbon contracts for
difference. It will allocate, on a priority basis, up to CAD 7 billion of its current CAD 15 billion in
capital to issue all forms of contracts for difference and offtake agreements.

Tax credit of up to 30% for mineral exploration expenditures renounced under eligible flow through

agreements entered into after 7 April 2022, and on or before 31 March 2027.

Canada intends to introduce a new 10% tax credit on the cost of buildings used in key segments
of the EV supply chain, for businesses that invest in Canada across three supply chain segments:
1) EV assembly, 2) EV battery production, and 3) cathode active material production.

Canada released its Inefficient Fossil Fuel Subsidies Government of Canada Self-Review
Assessment Framework and the Inefficient Fossil Fuel Subsidies Government of Canada
guidelines as a step to deliver on the commitment to end inefficient fossil fuel subsidies.

This program will promote the safe, commercial development of SMRs. The program will provide
CAD 29.6 million over four years to develop supply chains and fund research. Eligible applicants
could include private companies, utilities, provinces and territories, universities and Indigenous
groups.

Establishes energy efficiency standards for a wide range of energy-using products, with the
objective of eliminating the least energy-efficient products from the Canadian market.

Reference

Transport Canada

2023 Fall Economic
Statement

Finance Canada

Finance Canada

Environment and
Climate Change
Canada

Natural Resources

Canada

Natural Resources

Canada
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https://www.canada.ca/en/transport-canada/news/2022/09/minister-alghabra-announces-the-release-of-canadas-aviation-climate-action-plan.html
https://www.budget.canada.ca/fes-eea/2023/report-rapport/chap3-en.html#a6
https://www.budget.canada.ca/fes-eea/2023/report-rapport/chap3-en.html#a6
https://www.canada.ca/en/revenue-agency/services/tax/businesses/topics/corporations/whats-new-corporations.html
https://www.budget.canada.ca/2024/home-accueil-en.html
https://www.canada.ca/en/environment-climate-change/news/2023/07/government-of-canada-delivers-on-key-climate-commitment-to-phase-out-inefficient-fossil-fuel-subsidies.html
https://www.canada.ca/en/environment-climate-change/news/2023/07/government-of-canada-delivers-on-key-climate-commitment-to-phase-out-inefficient-fossil-fuel-subsidies.html
https://www.canada.ca/en/environment-climate-change/news/2023/07/government-of-canada-delivers-on-key-climate-commitment-to-phase-out-inefficient-fossil-fuel-subsidies.html
https://www.canada.ca/en/natural-resources-canada/news/2023/02/canada-launches-new-small-modular-reactor-funding-program.html
https://www.canada.ca/en/natural-resources-canada/news/2023/02/canada-launches-new-small-modular-reactor-funding-program.html
https://natural-resources.canada.ca/energy-efficiency/energy-efficiency-regulations/6845
https://natural-resources.canada.ca/energy-efficiency/energy-efficiency-regulations/6845
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Energy policy

Details

Reference

Energy Innovation Program

Green Industrial Facilities
Manufacturing Program

Green Shipping Corridor Program

Greening Government Strategy

Green Industrial and
Manufacturing Program (GIFMP)

Low Carbon Economy Fund

Net Zero Accelerator (NZA)

Oil to Heat Pump Affordability
Program (OHPA)

Output-Based Pricing System
(OBPS)

The program advances clean energy technologies that will help Canada meet its climate change
targets, while supporting the transition to a low-carbon economy. It funds research, development
and demonstration projects, and other related scientific activities.

The program provides financial assistance to support the implementation of energy efficiency and
energy management solutions designed to maximise energy performance, reduce GHG
emissions, and increase competitiveness for industry in Canada.

Budget 2023 proposed to create a Green Shipping Corridor Program. This would receive CAD
165.4 million to establish green shipping corridors and help decarbonise the marine sector in
shipping areas along the Great Lakes, the St. Lawrence Seaway, and the east and west coasts.

Sets a target to reduce absolute Scope 1 and Scope 2 GHG emissions from federal operations by
40% by 2025 and by at least 90% below 2005 levels by 2050.

Offers cost-shared financial support for a comprehensive suite of energy efficiency measures and
is delivered through two separate tracks: energy efficiency solutions and industrial facility.

Consists of four funding streams to support projects to reduce Canada’s GHG emissions,
generate clean growth, build resilient communities, and create good jobs for Canadians.

With up to CAD 8 billion in funding to support large-scale investments in key industrial sectors
across the economy, the NZA ensures that Canada remains competitive in a net zero economy
and reduces GHG emissions.

Launched in February 2023, and strengthened in October 2023, the Oil to Heat Pump Affordability
program provides upfront grants to help low- to median-income households switch from oil heating
to heat pumps by providing funding toward the purchase and installation of a new heat pump. The
program offers up to CAD 15 000 for eligible homeowners residing in a co-delivery province.

Implements output-based emissions performance standards that set a price for industrial
emissions if a facility's emissions intensity exceeds their sectoral benchmark. Applies in provinces

Natural Resources
Canada

Natural Resources
Canada

Transport Canada

Treasury Board of
Canada Secretariat

Natural Resources
Canada

Environment and
Climate Change
Canada

Innovation, Science and
Economic Development

Canada

Natural Resources

Canada

Environment and

Climate Change

Canada
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https://natural-resources.canada.ca/science-and-data/funding-partnerships/opportunities/grants-incentives/energy-innovation-program/18876
https://natural-resources.canada.ca/science-and-data/funding-partnerships/opportunities/grants-incentives/energy-innovation-program/18876
https://natural-resources.canada.ca/energy-efficiency/energy-efficiency-for-industry/green-industrial-facilities-and-manufacturing-program/20413
https://natural-resources.canada.ca/energy-efficiency/energy-efficiency-for-industry/green-industrial-facilities-and-manufacturing-program/20413
https://www.canada.ca/en/transport-canada/news/2023/12/minister-of-transport-announces-the-green-shipping-corridor-program-to-help-cut-pollution-in-marine-shipping.html
https://www.canada.ca/en/treasury-board-secretariat/services/innovation/greening-government/strategy.html
https://www.canada.ca/en/treasury-board-secretariat/services/innovation/greening-government/strategy.html
https://natural-resources.canada.ca/energy-efficiency/energy-efficiency-for-industry/green-industrial-facilities-and-manufacturing-program/20413
https://natural-resources.canada.ca/energy-efficiency/energy-efficiency-for-industry/green-industrial-facilities-and-manufacturing-program/20413
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund.html
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund.html
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund.html
https://ised-isde.canada.ca/site/strategic-innovation-fund/en/net-zero-accelerator-initiative
https://ised-isde.canada.ca/site/strategic-innovation-fund/en/net-zero-accelerator-initiative
https://ised-isde.canada.ca/site/strategic-innovation-fund/en/net-zero-accelerator-initiative
https://natural-resources.canada.ca/energy-efficiency/homes/canada-greener-homes-initiative/oil-heat-pump-affordability-program/24775
https://natural-resources.canada.ca/energy-efficiency/homes/canada-greener-homes-initiative/oil-heat-pump-affordability-program/24775
https://www.canada.ca/en/environment-climate-change/services/climate-change/pricing-pollution-how-it-will-work/output-based-pricing-system.html
https://www.canada.ca/en/environment-climate-change/services/climate-change/pricing-pollution-how-it-will-work/output-based-pricing-system.html
https://www.canada.ca/en/environment-climate-change/services/climate-change/pricing-pollution-how-it-will-work/output-based-pricing-system.html
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Energy policy

Powering Canada Forward:
Building a Clean, Affordable, and
Reliable Electricity System for
Every Region of Canada

Proposed Regulations Amending
the Regulations Respecting
Reduction in the Release of
Methane and Certain Volatile
Organic Compounds (Upstream
Oil and Gas Sector)

Public Transit Fund

Reduction of Carbon Dioxide
Emissions from Coal-fired
Generation of Electricity
Regulations

Regulations Limiting Carbon
Dioxide Emissions from Natural
Gas-fired Generation of Electricity

Details

and territories that do not have a system of equivalent stringency implemented.

This paper outlines the work done to date by the federal government, which complements the
progress made by other levels of government to transform the electricity sector, informs how the
federal government will accelerate work over the coming months, and lays the groundwork for
Canada’s first Clean Electricity Strategy to be released in 2024.

Proposed amendments to the 2018 Regulations Respecting Reduction in the Release of Methane
and Certain Volatile Organic Compounds (Upstream Oil and Gas Sector) aimed to further reduce
methane emissions from the oil and gas sector 75% below 2012 levels by 2030 were published at
the end of 2023. Finalised amendments are expected in 2024.

The Government of Canada is investing CAD 14.9 billion over the next eight years in reliable, fast,
affordable and clean public transit. This funding includes CAD 3 billion per year in permanent,
predictable federal public transit funding which will be available to support transit solutions
beginning in 2026/27.

Phase-out of traditional, unabated coal-fired electricity by 2030, with exceptions for coal power
equipped with CCS units.

Establishes a regime for limiting CO2 emissions from the generation of electricity via combustion
of natural gas. Prohibits the operation of facilities exceeding the standards. Generally speaking,
that is 420 tCO2e/GWh for natural gas boilers and combustion engines with a capacity over 150
MW; 550 tCO2e/GWh if combustion engines have a capacity under 150 MW.

Reference

Natural Resources

Canada

Environment and

Climate Change

Canada

Infrastructure Canada

Justice Canada

Justice Canada
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https://www.canada.ca/en/natural-resources-canada/news/2023/08/government-of-canada-releases-vision-to-build-a-clean-affordable-and-reliable-electricity-system-to-power-canada-forward.html
https://www.canada.ca/en/natural-resources-canada/news/2023/08/government-of-canada-releases-vision-to-build-a-clean-affordable-and-reliable-electricity-system-to-power-canada-forward.html
https://www.canada.ca/en/environment-climate-change/news/2023/12/draft-oil-and-gas-methane-regulations-amendments-published-in-december-2023-to-reduce-emissions-by-75-percent.html
https://www.canada.ca/en/environment-climate-change/news/2023/12/draft-oil-and-gas-methane-regulations-amendments-published-in-december-2023-to-reduce-emissions-by-75-percent.html
https://www.canada.ca/en/environment-climate-change/news/2023/12/draft-oil-and-gas-methane-regulations-amendments-published-in-december-2023-to-reduce-emissions-by-75-percent.html
https://www.infrastructure.gc.ca/transit-transport/index-eng.html
https://www.budget.canada.ca/2023/home-accueil-en.html
https://laws-lois.justice.gc.ca/eng/regulations/SOR-2018-261/index.html
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Energy policy

Details

Reference

Regulatory Framework for an Oil
and Gas Sector Greenhouse Gas
Emissions Cap

Smart Renewables and
Electrification Pathways Program

Sustainable Jobs Plan

Regulations Amending the
Passenger Automobile and Light
Truck Greenhouse Gas Emission
Regulations

Update to the Pan-Canadian
Approach to Carbon Pollution
Pricing 2023-2030

Wah-ila-toos: Clean Energy
Initiatives in Indigenous, Rural
and Remote Communities

A regulatory framework outlining plans to implement an emission cap-and-trades system for the oll
and gas sector was published in December 2023. It is designed to achieve an emissions reduction
of 35% to 38% by 2030 with respect to 2019 levels and net zero by 2050. Upstream oil and gas
facilities, including offshore facilities and LNG facilities, fall under the scope of the cap.

The program provides approximately CAD 4.5 billion until 2035 for smart renewable energy and
electrical grid modernisation projects.

An interim plan for 2023-2025 that describes support for Canadians and their communities in
realising the net zero economy of the future by equipping Canadians and their communities with
the skills and training they need to continue to thrive.

Legislated Canada's Electric Vehicle Availability Standard, which sets regulated light-duty ZEV
sales targets (20% by 2026, 60% by 2030, 100% by 2035).

The federal government laid out the economy minimum stringency standards for carbon pricing for
the period of 2023-2030. Any province or territory can design its own pricing system tailored to
local needs or can choose the federal pricing system. A provincial or territorial system must meet
the federal minimum stringency standards, which started at CAD 65/tonne GHG emissions in
2023 and increases by CAD 15 each year to 2030, or the federal system will be implemented.

Wabh-ila-toos’ mission is to provide funding for renewable energy and capacity-building projects
and related energy efficiency measures in Indigenous, rural and remote communities across
Canada. Wah-ila-toos operates under five funding streams.
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https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/oil-gas-emissions-cap/regulatory-framework.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/oil-gas-emissions-cap/regulatory-framework.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/oil-gas-emissions-cap/regulatory-framework.html
https://natural-resources.canada.ca/climate-change/green-infrastructure-programs/sreps/23566
https://natural-resources.canada.ca/climate-change/green-infrastructure-programs/sreps/23566
https://www.canada.ca/content/dam/nrcan-rncan/documents/SGJ_Report_EN_March8.pdf
https://www.canada.ca/content/dam/nrcan-rncan/documents/SGJ_Report_EN_March8.pdf
https://gazette.gc.ca/rp-pr/p2/2023/2023-12-20/html/sor-dors275-eng.html
https://www.canada.ca/en/environment-climate-change/services/climate-change/pricing-pollution-how-it-will-work/carbon-pollution-pricing-federal-benchmark-information/federal-benchmark-2023-2030.html
https://www.canada.ca/en/environment-climate-change/services/climate-change/pricing-pollution-how-it-will-work/carbon-pollution-pricing-federal-benchmark-information/federal-benchmark-2023-2030.html
https://www.canada.ca/en/environment-climate-change/services/climate-change/pricing-pollution-how-it-will-work/carbon-pollution-pricing-federal-benchmark-information/federal-benchmark-2023-2030.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/reduce-emissions/reducing-reliance-diesel.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/reduce-emissions/reducing-reliance-diesel.html
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Notable Energy Developments

Energy development

Canada Electricity Advisory
Council

Canada Growth Fund

Canada Infrastructure Bank
Funding

Canada Infrastructure Bank to
fund SMR

Deep Retrofit Accelerator

Initiative

LNG Canada Phase 1

Methane Centre of Excellence

Details

The council is an independent, electricity-sector focused, expert advisory body that provides
advice to the Minister of Energy and Natural Resources to accelerate investment, and promote
sustainable, affordable and reliable electricity systems.

A CAD 15 billion arm’s length public investment vehicle that will help attract private capital to build
Canada’s clean economy by using investment instruments that absorb certain risks in order to
encourage private investment in low carbon projects, technologies, businesses and supply chains.

Budget 2023 announced that the Canada Infrastructure Bank would invest at least CAD 10 billion
through its Clean Power priority area, and at least CAD 10 billion through its Green Infrastructure
priority area.

The Canada Infrastructure Bank (CIB) has finalised an agreement with Ontario Power Generation
and committed CAD 970 million towards Canada’s first small modular reactor (SMR 300 MW).

Investment of CAD 200 million during 2023 to 2027 to create the Deep Retrofit Accelerator
Initiative. The initiative will provide support for building owners to advance deep retrofits in
commercial, institutional, and mid- or high-rise multi-unit residential buildings in Canada, and to
drive market transformation in a given region or market segment.

At the end of 2023, construction on the first 14 million tonnes per annum facility was 85%
completed and scheduled to be commissioned mid-decade; a possible final investment decision on
a second phase would increase this to 28 million tonnes per annum.

Spurred by an initial investment of CAD 30 million, work associated with the Methane Centre of
Excellence will aim to improve the accuracy, understanding, reporting and mitigation of methane
emissions by focusing on key data, measurement techniques and technology development.

Reference
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https://natural-resources.canada.ca/our-natural-resources/energy-sources-distribution/electricity-infrastructure/the-canada-electricity-advisory-council/25297
https://natural-resources.canada.ca/our-natural-resources/energy-sources-distribution/electricity-infrastructure/the-canada-electricity-advisory-council/25297
https://www.cgf-fcc.ca/
https://www.canada.ca/en/department-finance/news/2023/03/a-made-in-canada-plan-affordable-energy-good-jobs-and-a-growing-clean-economy.html
https://cib-bic.ca/en/medias/articles/cib-commits-970-million-towards-canadas-first-small-modular-reactor/
https://cib-bic.ca/en/medias/articles/cib-commits-970-million-towards-canadas-first-small-modular-reactor/
https://natural-resources.canada.ca/energy-efficiency/buildings/deep-retrofit-accelerator-initiative/24925
https://natural-resources.canada.ca/energy-efficiency/buildings/deep-retrofit-accelerator-initiative/24925
https://www.lngcanada.ca/
https://www.canada.ca/en/environment-climate-change/news/2023/12/minister-guilbeault-announces-canadas-draft-methane-regulations-to-support-cleaner-energy-and-climate-action.html
https://www.canada.ca/en/environment-climate-change/news/2023/12/minister-guilbeault-announces-canadas-draft-methane-regulations-to-support-cleaner-energy-and-climate-action.html
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Energy development

Details

Reference

Modified Atlantic Loop

New Social Cost of Greenhouse
Gases

Pathways Alliance Carbon
Capture and Storage Hub in
Alberta

Pausing Fuel Charge on
Deliveries of Heating Qil

Public Engagement on the 2035
GHG Emissions Reduction
Target

Regional Energy and Resource
Tables

Originally proposed transmission line expansion that would connect Atlantic provinces with
Quebec, the project was modified and is now moving forward with the reliability inter-tie between
New Brunswick and Nova Scotia. The project has a target in-service date of 2029 and is being
pursued in the context of transitioning Atlantic provinces away from coal and decarbonising the
electricity system.

An update to the social cost of carbon (SCC) was effective December 2022 and estimates a 2024
SCC of 2021 CAD 266/tonne, which is to increase over time. The 2023 value was 2021 CAD
261/tonne. A 2016 update had previously raised the SCC to CAD 54/tonne for 2020. Canada has
committed to update the estimates to reflect the best available science and methodologies.

Phase 1 of the planned project focuses on building a proposed CAD 16.5-billion CCS network in
north-eastern Alberta that could capture 10 to 12 million tonnes of CO2 each year, or roughly 5% of
oil and gas sector emissions in 2021 in Canada. Proposed start-up for injection and storage of CO2
is 2026.

Effective November 2023, the federal government paused the federal fuel charge on deliveries of
heating oil in all provinces and territories where it currently applies, until the end of 2026-27.

A public engagement process to hear the opinions of Canadians and Indigenous peoples to inform
Canada's 2035 greenhouse gas emissions target commenced. This step is mandated under the
Canadian Net-Zero Emissions Accountability Act.

The Regional Tables are joint partnerships between the federal government and individual
provinces and territories in collaboration with Indigenous partners - and with input from key
stakeholders - to identify and accelerate shared economic priorities for a low-carbon future in the
energy and resource sectors. Ten provinces and territories have launched a Regional Table.
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https://www.canada.ca/en/natural-resources-canada/news/2023/10/joint-policy-statement-on-developing-and-transmitting-clean-reliable-and-affordable-power-in-nova-scotia-and-new-brunswick.html
https://www.canada.ca/en/natural-resources-canada/news/2023/10/joint-policy-statement-on-developing-and-transmitting-clean-reliable-and-affordable-power-in-nova-scotia-and-new-brunswick.html
https://www.canada.ca/en/environment-climate-change/services/climate-change/science-research-data/social-cost-ghg.html
https://www.canada.ca/en/environment-climate-change/services/climate-change/science-research-data/social-cost-ghg.html
https://pathwaysalliance.ca/net-zero-initiative/planned-phases/#phase-one
https://www.canada.ca/en/department-finance/news/2023/10/lowering-energy-bills-for-canadians-across-the-country.html
https://www.canada.ca/en/department-finance/news/2023/10/lowering-energy-bills-for-canadians-across-the-country.html
https://www.canada.ca/en/environment-climate-change/news/2024/02/government-of-canada-launches-public-engagement-on-the-2035-greenhouse-gas-emissions-reduction-target.html
https://www.canada.ca/en/environment-climate-change/news/2024/02/government-of-canada-launches-public-engagement-on-the-2035-greenhouse-gas-emissions-reduction-target.html
https://natural-resources.canada.ca/climate-change/regional-energy-and-resource-tables/24356
https://natural-resources.canada.ca/climate-change/regional-energy-and-resource-tables/24356
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Energy development Details

A working group established between the federal government and Alberta provincial government to
Alberta-Canada Bilateral discuss and develop a shared information base to understand and provide certainty regarding
Working Group actions and timeframes to achieve these governments’ shared goals of economic prosperity and a
carbon-neutral economy by 2050.

The final compliance year under the RFR was 2022, with the final reporting period occurring in
2023. The RFR are officially repealed in September 2024 per s.175 and s.172(2) of the Clean Fuel
Regulations. Suppliers regulated under the RFR will continue to be required to meet volumetric
requirements for renewable fuel, but will be regulated under the CFR, and be subject to associated
declining carbon intensity requirements.

Repealing the Renewable Fuels
Regulations (RFR)

Aim to reach 35% of total new medium- and heavy-duty vehicle sales being ZEV by 2030. In
Sales Targets for Medium- and addition, goal to develop a medium- and heavy-duty ZEV regulation to require 100% of new
Heavy-Duty Zero Emission medium- and heavy-duty vehicle sales to be ZEVs by 2040 for a subset of vehicle types based on
Vehicles feasibility, with interim 2030 regulated sales requirements that would vary for different vehicle
categories based on feasibility and explore interim targets for the mid-2020s.

Trans Mountain Pipeline

) Canada’s Trans Mountain pipeline expansion began commercial operations in May 2024.
Expansion

Useful Links

Atomic Energy of Canada Ltd — www.aecl.ca

Canada Gazette — http://www.gazette.gc.ca/

Canadian Centre for Energy Information — https://energy-information.canada.ca/en

Canada Energy Regulator — https://www.cer-rec.gc.cal/index-eng.html

Canadian Nuclear Laboratories — www.cnl.ca

Canadian Nuclear Safety Commission — http://nuclearsafety.gc.ca

Reference
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https://www.pm.gc.ca/en/news/readouts/2023/07/08/prime-minister-justin-trudeau-meets-alberta-premier-danielle-smith
https://www.pm.gc.ca/en/news/readouts/2023/07/08/prime-minister-justin-trudeau-meets-alberta-premier-danielle-smith
https://laws-lois.justice.gc.ca/eng/regulations/SOR-2022-140/page-17.html#h-1360767
https://laws-lois.justice.gc.ca/eng/regulations/SOR-2022-140/page-17.html#h-1360767
https://tc.canada.ca/en/road-transportation/publications/canada-s-action-plan-clean-road-transportation
https://www.transmountain.com/news/2024/trans-mountain-announces-milestones-of-commercial-service-for-expanded-system
http://www.aecl.ca/
http://www.gazette.gc.ca/
https://energy-information.canada.ca/en
https://www.cer-rec.gc.ca/index-eng.html
http://www.cnl.ca/
http://nuclearsafety.gc.ca/
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Environment and Climate Change Canada — www.ec.gc.ca

Innovation, Science and Economic Development Canada — https://ised-isde.canada.ca/site/ised/en

Natural Resources Canada — https://natural-resources.canada.ca/lhome

Statistics Canada — www.statcan.ca

Transport Canada — www.tc.gc.ca
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Chile

Introduction

The world faced several risks in 2023, including widespread rising
inflation, and global energy and food supply crises following the events
of previous years. During 2023, Chile introduced several measures to
control domestic inflation and reactivate its economy. Despite these
measures, Chilean GDP growth is estimated to be close to 0%, although
higher growth, closer to 2.5%, is expected for 2024.

In April 2023, the Ministry of Energy launched the Initial Agenda for a
Second Time of the Energy Transition, with the aim of taking actions for
an accelerated decarbonisation of the electricity sector. The agenda
considers the deployment of the first 10 measures in four areas of action:
storage promotion; mitigation of risks to suppliers; operational flexibility;
and political, regulatory actions and urgent works.

Some initiatives to promote the energy storage that were carried out
during 2023 included a proposal for the modification of the Supreme
Decree N62/2006 that regulates power transfer between electricity
generators to include energy storage systems within the National Electric
System.

In December 2023, the Ministry of Energy released the draft of the Green
Hydrogen Action plan 2023-2030 for public consultation. The action plan
consists of 111 measures that range from pilot projects to the
implementation of regulatory changes required for the development of
the hydrogen industry in this economy.

Also, in December 2023, the Energy Transition Bill, presented in July
2023, was approved in principle by the Chilean Senate. Some articles of
the Bill require further discussion during early 2024 before final approval.
This Bill is considered an enabling condition to develop utility scale
energy storage projects in Atacama.

Table 1: Chile’s macroeconomic data and energy reserves

Key data @ Energy reserves "¢

Area (million km?) 0.8 OQil (billion barrels) 000
Population (million) 20 Gas (trillion cubic feet) 000
GDP (2017 USD billion 495 Coal (million tonnes) 000
PPP)

COPpErSapIa @Ol pggpq U MoiomesU g,

Source: a World Bank (2023); b Energy Institute (2023); c Nuclear Energy Agency
(2023)

Note: Reserves are total proved reserves and reasonably assured recoverable
resources for uranium.

Despite the lack of fossil fuel resources, Chile has an enormous potential
for renewable energy (Chile has 2.3 TW of renewable energy reserve
from the 30 GW installed by 2023) that it is trying to develop in
accordance with its energy policy. In that direction, the Chilean National
Energy Commission awarded 777 GWh/year of renewable energy to
supply electricity to the economy’s electricity system, starting in 2027.
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Energy Supply and Consumption

Energy supply

The recovery of the Chilean economy from the impact of the COVID-19
pandemic drove an increase in energy demand during 2021. Chile’s total
energy supply was 1 656 PJ in 2021 representing a 4.9% increase from
the previous year. Most of the energy supply, 68.9%, was met through
fuel imports, while the remainder was sourced from domestic energy
production. As consequence, Chile is reliant on importing most of fuels,
mainly fossil fuels, to meet its energy needs.

Figure 1: Chile’s energy supply, production, and net imports (PJ), 2000
to 2021
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Source: EGEDA (2023)

In 2021, total primary energy production was 543 PJ, 3.5% higher than
the 2020 level, mostly due to an increase of renewable energy
production. Net imports saw an 8.3% increase from the previous year
reaching 1 140 PJ, mostly driven by an increase in oil and gas imports.

Figure 2: Chile’s energy supply by fuel (PJ), 2000 to 2021
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When analysed by fuel type, total energy supply of coal decreased by
6%, reaching 265 PJ in 2021. This reduction follows the declining trend
that began in 2019, aligning with the Coal Phase-Out Plan aimed at
closing all of Chile’s coal-fired power plants by 2040.

Additionally, oil supply was 685 PJ, a 7.7% increase from the 2020 level,
and gas supply reached 221 PJ, a 9.4% increase. Given the limited
production of oil and gas in Chile, it can be considered that these
increases are met through imports. On the other hand, renewable energy
supply has increased by 5.8%, reaching 485 PJ in 2021.
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Figure 3: Energy supply mix — Chile and APEC, 2021
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The share of renewable energy in the total energy supply in Chile was
much higher (29.3%) than in APEC (4.3%) during 2021. Oil share is also
higher in Chile (41.4%) than in APEC (27.3%). Another important
difference is observed in coal. Coal represented 16.0% of the energy
supply in Chile while representing 34.6% in APEC.

Total final consumption

Due to the recovery of the economy post pandemic, an increase of total
energy consumption was expected for 2021. Transport experienced
energy consumption growth at 9.3%, reaching up to 390 PJ in 2021 from
357 PJ in the previous year. Commercial and public sector had a growth
of 15.7%, rising from 68 PJ in 2020 to 78 PJ 2021. In contrast, industry
energy consumption fell 3.7%, a consequence of the impact of the global
economic crisis that affected Chilean products, mainly from mining.

Figure 4: Chile’s final consumption by sector (PJ), 2000 to 2021
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Due to diverse rates of growth in energy fuel consumptions across
different sectors, there has been a shift of shares of each sector,
especially industry and commercial, in 2021 in comparison to 2020.
Industry was the biggest fuel consumer at 36.1%, followed by
transportation at 33.9%, and residential consumption at 17.5%. When
compared to Chile’s energy fuel consumption mix, APEC’s transport
sector showed a lower share at 25.4%. Other relevant difference was in
the share of non-energy sector that includes the use of energy products
as raw materials for the manufacture of products. This sector
represented 3.3% in Chile and 12.4% in APEC in 2020.
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Figure 5: Final consumption by sector, Chile and APEC, 2021
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Final energy demand

Final energy demand grew 2.4%, reaching 1 114 PJ in 2021, although it
did not reach the levels of demand observed in 2019 at 1 150 PJ. The
biggest demand growths were observed in coal at 15.6% going from 6
PJ in 2020 to 7 PJ, in 2021 gas at 7.2% going from 64 PJ to 68 PJ, and
oil and oil products at 6.7% going from 589 PJ to 628 PJ. Renewable
energy demand decreased 15.7% going from 160 PJ to 135 PJ.

It is notable that the decreasing trend of coal supply, due to the
decreasing use of coal in commercial power generation in energy
transformation, is opposite to the increasing trend of final coal energy
demand. On the other hand, the opposite case is observed in the trends
of renewable energy. In this case, the decrease of final renewable energy

demand was due to a reduction of solid biomass in most of the sectors
including industry as well as the reduction of hydropower.

Figure 6: Chile’s final energy demand by fuel (PJ), 2000 to 2021
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Note: Does not include non-energy sector consumption of energy products.

Chile’s final energy demand fuel share did not change drastically if
compared with 2020; more than half of the final energy demand, 56.5%,
is satisfied by oil and oil products. Coal satisfied 0.6% of final energy
demand; renewables 12.1%; and natural gas 6.1%.

Additionally, electricity represented 24.7% of the final energy demand,
slightly below the 33.6% of final energy demand observed in APEC.
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Figure 7: Final energy demand fuel share, Chile and APEC, 2021 Figure 8: Chile’s electricity generation by fuel, 2000 to 2021
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= Following the calendar of the Coal Phase-Out Plan, eleven coal-fuelled
Transformation $owing the . .
units of electric generation power plants were retired between 2019 and
Power sector April 2024. Additionally, four units are expected to close, and another five

are expected to switch fuels by 2025. To achieve the plan’s objectives,
the remaining ten units will be closed by 2040. However, following these
objectives will be challenging over the coming years because the
retirement of coal-fuelled units must not compromise grid stability and
must adhere to operational grid requirements.

Chile has an ambitious goal of achieving 70% of renewable energy in the
electricity fuel mix by 2030. In 2021, electricity generation fuel mix
comprised coal at 29.6%, gas at 18.1%, oil at 3.5%, hydro at 22.0%,
geothermal at 0.4%, and other renewables at 26.5%.
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Figure 9: Electricity generation fuel share, Chile and APEC, 2021

100% Others

Nuclear -

Other renewables
80%
Hydro

60%
Gas

40%

20% Coal

0%
Chile APEC

Source: EGEDA (2023)

Electricity generation, that includes power generation from main
electricity producers and auto producers, grew by 4.8%, reaching 88
TWh in 2021 from 84 TWh in 2020. However, hydropower plant
generation was reduced by 11.5% due to severe droughts that Chile
suffered in 2021, going from 21.9 TWh in 2020 to 19.3 TWh. To
compensate for the decline in hydro generation, other types of power
plants increased production. Oil-fuelled power generation rose by 76.8%,
going from 1.7 TWh in 2020 to 3.1 TWh in 2021. Geothermal power
generation rose by 50%, increasing from 0.2 TWh in 2020 to 0.3 TWh in
2021. Other renewable energy power plant generation, which includes
biomass, solar, wind and others renewable, increased by 24%, going
from 19 TWh in 2020 to 23 TWh in 2021. Gas-based power generation
increased by 4%, going from 15 TWh in 2020 to almost 16 TWh in 2021.
Finally, coal-fuelled power generation was nearly maintained at the level
observed in 2020 at 26 TWh.

The combined share of hydro and other renewables represented 49% of
the Chilean electricity generation fuel share in 2021, where 26.5%
represented just the share of geothermal, biomass, wind, and solar
energy. In that regard, Chile’s electricity generation has a lower carbon
intensity than APEC does because in APEC all renewables represent
25.2% of electricity generation.

Energy Transition

In addition to the policies mentioned above and the efforts to have the
Energy Transition Bill approved, the Ministry of Energy and the Ministry
of Environment have initiated the development of a Chilean
decarbonisation roadmap with the objective of accelerating
decarbonisation and making Chile carbon neutral by 2050 or earlier.

Emissions

Emissions increased 1.3%, reaching 84 941 kt-CO-in 2021. This can
be explained by the increase of energy consumption due to economic
recovery after the pandemic. However, it is noteworthy that emissions
have not reached the level observed between 2016 and 2019.
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Figure 10: Chile’s CO, combustion emissions (million tonnes), 2000 to
2021
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Energy security

To contribute to energy security, Chile and Argentina signed an
agreement on energy collaboration that includes Argentina supplying
300 000 m®/day of gas to Chile from June 2022 to September 2023. It is
expected that this supply might increase to 4 000 000 m®day in the
future.

APEC Energy Goals

There are two energy-related objectives that APEC member economies
have agreed to meet as a collective: to improve energy intensity and to
double the share of modern renewables.

Energy intensity goal

In 2011, APEC member economies agreed to increase their target to
reduce energy intensity by 45% in 2035, relative to a 2005 baseline. The
original goal was a 25% improvement by 2030, relative to a 2005
baseline.

Figure 11: Chile’s total final energy consumption intensity index, 2000
to 2021 (2005 = 100)
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APEC is on track to achieve this energy intensity improvement. The goal
does not impose individual economy targets, but it is possible to track
the progress of individual APEC economies relative to the overarching
proportional improvement.

Chilean energy intensity decreased 8% in 2021, the lowest recorded
since this indicator has been monitored. Given that energy intensity is
calculated as the ratio of total energy consumption over GDP, this
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decline was mainly driven by the GDP growth observed in 2021, a growth
that was the result of economy reactivation measures.

Doubling of renewables

The second energy goal involves doubling the share of modern
renewables in the APEC energy mix for the period 2010 to 2030. There
is no economy-level goal for individual member economies, but
improvements by individual economies will contribute to the doubling
goal.

Figure 12: Chile’s modern renewable energy share, 2010 and 2021
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Note: Biomass used in the residential and commercial sectors is assumed to be
traditional biomass and is not included in the definition of modern renewables. All other

renewables (biomass used by industry, hydro, geothermal, etc.) are considered modern
renewables. Modern renewables also include the share of electricity that is generated
from renewable sources in distributed generation.

Chile has increased its share of modern renewables in total final energy
consumption it does not include traditional biomass, in total final energy
consumption, which went from 13.1% in 2010 to 17.3% in 2021.

Figure 13: Chile’s renewable generation share, 2000 to 2021
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Chile maintained its renewable generation share in 2021 at 49%. The
production of auto producers was considered in the estimation of this
indicator.The goals established in the updated National Energy Policy
2050 suggest that Chile will see a rapid increase in its renewable
generation share.
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Energy Policy

Energy policy EIETS Reference

The design and implementation of a development policy for hydrogen would
Hydrogen Strategy for Chile allow the displacement of fossil fuels on a large scale in the power generation,  Ministry of Energy
transport, and industry sectors.
The law 21.305 outlines a long-term energy efficiency plan, to be updated
every five years. The new law regulates the management of energy by large
consumers and delivers information to homebuyers regarding housing energy
requirements.
In June 2022, the Chilean Government published the Law 21.455, the
Framework Law on Climate Change Framework Law on Climate Change, which establishes the goal of reaching Ministry of Environment
carbon neutrality by 2050.
A total of 3.63 GW of coal-fired power plants will shut down before 2025, which
Coal-fired power plant shutdown is equivalent to 65% of the total coal electricity capacity. Operation of coal Ministry of Energy
power plants will cease by 2040 at the latest.
This strategy outlines actions to be taken in the short and medium terms to
meet the government's goal of having 40% of private vehicles and 100% of
public transport fleets powered by electricity by 2040. By the end of 2050, 58%
of privately owned vehicles will be powered by electricity.
The Ministry of Energy release the preliminary result on 2021, and it’s
expected to close in July 2024. The main objectives of this work are to present
scenarios to estimate the future energy demand, to be used as input
information for the electric transmission planning and to function as a tool that Ministry of Energy
helps policymakers develop energy policies. The last report that updated the
background information for the long-term economy energy planning was
released in 2023.
The new government of Chile launched this energy roadmap. The document
Energy Agenda 2022-2026 emphasises equitable access to quality energy and the development of a Ministry of Energy
clean, secure and resilient energy system.
This update increased the goal of renewable energy in electricity generation to
80% by 2030 and aims to achieve 100% zero-emission energy by 2050.
Updated National Energy Policy 2050 Additionally, there is a goal of 100% access to electricity by 2030, established Ministry of Energy
goals for hydrogen and electromobility, and the role of Chile as a green
hydrogen and derivates exporter by 2030.

Energy Efficiency Law Ministry of Energy

National electromobility strategy Ministry of Energy

Long-term National Energy Planning (2023-
2027)
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https://www.bcn.cl/leychile/navegar?idNorma=1155887
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file:///C:/Users/kenna/Dropbox/nowdoing/Aperc%202023/Actual%20documents/APRUEBA%20POLÍTICA%20ENERGÉTICA%20NACIONAL%202050.%20PRIMERA%20ACTUALIZACIÓN%20QUINQUENAL
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Energy policy

Law 21.499 that regulates production and
trade of solid fuels

Law 21.505 to promote electricity storage and
electromobility

Initial Agenda for a Second Time of the Energy
Transition

Decarbonization Plan 2030

Energy Transition Bill for approval at the
Senate

DEIES

This law declares wood fuel, pellets, briquettes, charcoal and agricultural waste

as fuels and establishes requirements and standards for commercialisation.
This law is intended to improve air quality and protect the health and safety of
people who live in areas where these fuels are used.

This Law will expand renewables in the electricity mix by promoting storage
technologies, provide greater security to the grid, and help the process of
decarbonisation. The law also promotes electric mobility through economic
incentives.

In April 2023, the Ministry of Energy launched the Initial Agenda for a Second
Time of the Energy Transition, with the aim of taking actions for an accelerated
decarbonisation of the electricity sector

This plan aims to facilitate the decarbonization of the electricity grid by 2030

The Bill is considered key to promoting investment in energy storage projects
that will strengthen the transmission network and allow the integration of
variable renewable energy.

Reference

Ministry of Energy

Ministry of Energy

Ministry of Energy

Chile lanzé un nuevo Plan
de Descarbonizacion con
miras al 2030 - Energia
Estratégica
(energiaestrategica.com)
Senado aprobd en lo
general el proyecto de ley
de Transiciéon Energética de
Chile - Energia Estratégica
(energiaestrategica.com)
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https://www.energiaestrategica.com/chile-lanzo-un-nuevo-plan-de-descarbonizacion-con-miras-al-2030/
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https://www.energiaestrategica.com/senado-aprobo-en-lo-general-el-proyecto-de-ley-de-transicion-energetica-de-chile/
https://www.energiaestrategica.com/senado-aprobo-en-lo-general-el-proyecto-de-ley-de-transicion-energetica-de-chile/
https://www.energiaestrategica.com/senado-aprobo-en-lo-general-el-proyecto-de-ley-de-transicion-energetica-de-chile/
https://www.energiaestrategica.com/senado-aprobo-en-lo-general-el-proyecto-de-ley-de-transicion-energetica-de-chile/
https://www.energiaestrategica.com/senado-aprobo-en-lo-general-el-proyecto-de-ley-de-transicion-energetica-de-chile/
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Notable Energy Developments

Energy development Details Reference

This document presents concrete measures to expand the utilisation of

electromobility in the short and medium term. A1 e B

Launch of roadmap for electromobility

This agenda presents 10 measures in four areas to accelerate the
decarbonisation of the power sector: promotion of energy storage, mitigation of ~ Ministry de Energy
suppliers’ risks, operational flexibility, policy and regulatory actions.

Launch of Initial Agenda for a Second Time of
the Energy Transition,

Haru Oni demonstration exported 24 600 litres of synthetic gasoline to the
United Kingdom. The synthetic gasoline is manufactured with domestically Ministry de Energy
produced green hydrogen.

HIF Global initiated commercial exports of
synthetic fuels to Europe

The draft of the Green Hydrogen Action Plan was presented for public

consultation. Revision will finalised by the first trimester of 2024. Ministry de Energy

Draft of Green Hydrogen Action Plan

Useful Links

Government Institutions
Chilean National Energy Commission (CNE) — www.cne.cl

Renewable Energy National Register(RENOVA) — https://www.coordinador.cl/renova/

Energia Abierta Beta — www.energiaabierta.cl

Fuel Prices in Refuelling Stations Information System — http://www.bencinaenlinea.cl/web2/

Chilean Energy Sustainability Agency (ASE) — www.agenciaSE.org

National Electric Coordinator — www.coordinador.cl

Government of Chile — www.qgobiernodechile.cl
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https://energia.gob.cl/sites/default/files/documentos/hoja_de_ruta_para_el_avance_de_la_electromovilidad_en_chile_acciones_concretas_al_2026.pdf
https://energia.gob.cl/sites/default/files/documentos/agenda_inicial_para_un_segundo_tiempo_de_la_transicion_energetica.pdf
https://www.bnamericas.com/en/news/hif-globals-first-commercial-export-of-carbon-neutral-fuels-is-already-heading-to-europe
https://energia.gob.cl/consultas-publicas/plan-de-accion-de-hidrogeno-verde-2023-2030
http://www.cne.cl/
https://www.coordinador.cl/renova/
http://www.energiaabierta.cl/
http://www.bencinaenlinea.cl/web2/
http://www.agenciase.org/
http://www.coordinador.cl/
http://www.gobiernodechile.cl/
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Ministry of Economy, Development and Reconstruction — www.economia.cl

Ministry of Energy — www.energia.gob.cl

Ministry of the Environment — www.mma.gob.cl

Nuclear Energy Chilean Commission (CCHEN) — www.cchen.cl

National Institute of Statistics (INE) — www.ine.cl

National Oil Company (ENAP) — www.enap.cl Superintendence of Electricity and Fuel (SEC) — www.sec.cl
Energy Associations

Chilean Association of Power Generators — www.generadoras.cl

Chilean Association for Renewable Energies and Storage ACERA AG — www.acera.cl

Chilean Association of Electric Companies — www.electricas.cl

Chilean Association of Solar Energy — www.acesol.cl

Chilean Association for Small and Mid-hydro Power Plants (APEMEC) — www.apemec.cl

Chilean Geothermal Energy Association A.G. (ACHEGEO A.G.) - www.achegeo.cl
Chilean Hydrogen Association (H2 Chile) - https://h2chile.cl/

Association of Producers of Green Hydrogen and its Derivatives in Magallanes - www.h2vmagallanes.cl/

Association of Chilean Transmitters - https://transmisoras.cl/
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China

Introduction

China is relatively rich in energy resources, particularly coal. According
to the 2023 BP statistics, China’s proven coal reserves were more than
143 billion tonnes, proven oil reserves were 3.5 billion tonnes, and
proven natural gas reserves were 8.4 trillion cubic metres. In addition,
China has a hydropower capacity ranging between 400-700 GW, more
than the other economies within APEC (International Hydropower
Association, 2022).

In 2023, according to a National Bureau of Statistics of China update,
China’s crude coal production (from industrial enterprises above
designated scale) achieved 4.66 billion tonnes, 2.9% more than the
previous year. In addition, crude oil annual production reached 208
million tonnes, and gas annual production rose to 230 billion cubic
metres, 5.8% more than the previous year, thereby maintaining a stable
growth rate of around 10 billion cubic metres annually for seven
consecutive years. Also, the first round of large wind and photovoltaic
bases in the desert, Gobi and barren areas (45 GW) were completed
and connected in 2023, followed by second and third rounds (more
than 50 GW). All renewable power capacities amount to more than 1
450 GW, more than 50% of overall power capacity, surpassing thermal
power for the first time.

Table 1: China’s macroeconomic data and energy reserves in 2020

Key data &P Energy reserves ©¢

Area (million km?) 9.6 OQil (billion tonnes) 35
Population (million) 1412 Gas (trillion cubic 8.4

meters)

GDP (2017 USD billion 24939 Coal (billion tonnes) 143
PPP)

GDP per capita (2017 Uranium (kilotonnes U

USD PPP) 17658 _ 1S 130/kgU) 119

Source: a UN (2023); b World Bank (2023); ¢ BP (2023); d UN (2023)

Energy Supply and Consumption

China has maintained relatively steady GDP growth and has become
the world’s largest energy producer and consumer, forming an energy
supply system through the comprehensive development of coal,
electricity, oil, natural gas and renewable energy.

Total primary energy supply

In 2021, China’s total primary energy supply increased by 6.8%,
reaching 147 771 PJ. Energy production increased by 6.6%, while net
imports increased by 0.8%. The net imports share of energy supply
decreased from 23.7% in 2019 to 22.4% in 2021 (Figure 1).

73




APEC ENERGY OVERVIEW 2024

Figure 1: China’s energy supply, production, and net imports (PJ), 2000
to 2021
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Figure 2: China’s energy supply by fuel (PJ), 2000 to 2021

160 000
140 000 . |
120 000 illl

g =EEpEEl

< 100000 == 11

=] [ ]

< 80000  pmE

—_—

o) [ ]

» 60000 —

L -—

Q- | ]

F 40000 ===
20OOOIIII

0
O d AN N < 1D OO0 OO O A N N < N O~ O O
O O 0O 0O 000000 d d d d d «d 9 4 4 4 N
O O O O O OO O O O 0O OO0 O0O0O OO0 oo o o
AN N AN AN AN AN AN AN AN AN AN NN AN AN AN AN NN NN N

H Coal Oil W Gas HRenewables HOthers

Source: EGEDA (2023)

From the macro view, coal and oil’s share in energy supply have
maintained their decreasing trend and declined to 60.6% and 19.4% in
2021. In contrast, the share of gas and renewables has increased from
8.8% and 7.1% to 9.3% and 7.4%, respectively. Overall, the structure
of China’s energy mix is moving away from the most carbon-intensive
fossil fuels and on to cleaner fuel types (Figure 2).

Since 2000, the total consumption has gone through three different
stages. The period 2000-2011 was the high-speed stage, in which the
average annual consumption growth rate remained at around 10%. The
period 2012-2016 was the plateau stage, where the average annual
consumption growth rate was around 1%. Simultaneously, in 2012,
China entered a “New Era” by shifting its policy to “high-quality
development”, focusing more on environmental protection and
commitment to building a community with a shared future for
humankind. The period from 2017 to the present has been the low-
speed stage, where the total primary energy supply (TPES) grew at a
low rate of around 4%. However, with GDP growing at a higher speed
of 8.1% in 2021, the fastest since 2011, the annual increase rate in
TPES reached 6.8% (Figure 1, 2).

China’s large coal reserves, price sensitivity from the demand side, and
uncertainties about the oil and gas supply chain contributed to the fact
that the share of coal in China’s energy supply is much higher than that
of other APEC members. However, this share has decreased as gas
and renewables begin to account for a more substantial share. China’s
rapid development of renewable energy in recent years has ensured
that China’s share of renewables was comparable to the APEC region
in 2021 (Figure 3).
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Figure 3: Energy supply mix — China and APEC, 2021 vigorous recovery increase of 6.8% in the next year. The consumption
of the residential sector continuously grew, partially elevated by the

Other implementation of the Clean Winter Heating Plan in Northern China
Renewables (2017-2021), which helped tens of millions of families shift from
scattered coal or biomass stove heating to gas or electricity heating.
G
* Figure 4: China’s final consumption by sector (PJ), 2000 to 2021
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China’s final consumption increased by 4.7% in 2021, with industry

accounting for 48% of the total, followed by transport (15%) and
residential (13%). China’s industrial sector is the largest in the world Source: EGEDA (2023)
and currently produces large volumes of steel, cement, aluminium and

many manufactured products. Industrial energy consumption more than

doubled from 2000 to 2021. Likely due to China’s COVID-19 pandemic

control, China’s annual foreign trade in 2021 hit a new high, exceeding

USD 6 trillion for the first time, which may be one of the reasons for its

robust total final consumption increase.

M Residential B Agriculture & others B Non-energy

China’s transport sector has the second-largest share and kept growing
from 2000 to 2019. After experiencing an unprecedented fall caused by
the COVID-19 pandemic in 2020, the transport sector showed a
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Figure 5: Final consumption by sector, China and APEC, 2021
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China’s industrial energy consumption accounts for 18% of the final
consumption for the entire APEC region. A continued transition to a
more service-based economy will be important for China to reduce the
industry’s final energy consumption. However, it is important to
recognise that China remains an important source of industrial products
for almost all global economies due to its large scale and cheap prices.
A dramatic decline in China’s industrial sector may initiate an increase
in industrial activity in other economies as well as a rise in price of
some industrial products.

Final energy demand

From 2000 to 2021, the fuel composition of the final energy demand
changed significantly. The most prominent change is that of coal, which

increased from just above 10 000 PJ in 2000 to a peak of about 33 554
PJ in 2012. After 2012, coal consumption declined by more than 45%
until 2021, and its share in final energy demand was 23% in 2021,
down from 48% when it peaked in 2012. In contrast, the share of
electricity and others had increased by 2021, reaching 41%, while the
share of renewables remained almost stable at 2%.

According to the updated Nationally Determined Commitment (NDC)
submitted in 2022 and the 14th Five-Year Plan (FYP), China will strictly
limit the increase in coal consumption and phase it down in the
decades ahead. The 14th FYP set the targets for 2025: the share of
non-fossil fuels in final energy consumption will increase to 20%, CO-
emissions intensity will decrease by 18%, domestic oil production will
keep at 200 million tonnes and natural gas will produce more than 230
billion cubic metres.

Figure 6: China’s final energy demand by fuel (PJ), 2000 to 2021
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Note: Does not include non-energy sector consumption of energy products.
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Although demand for coal and its share has decreased from the record
high in 2012, China’s share of coal in 2021 (23%) was still relatively
high (Figure 7). For the entire APEC region, coal’s share of final energy
consumption was 11%.

Figure 7: Final energy consumption fuel share, China and APEC, 2021
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Transformation

Power sector

Power generation has been an important component fuelling China’s
economic growth and has increased more than five-fold since 2000.
China’s power sector remains heavily reliant on coal, with 64% of
China’s electricity generated from coal-fired power plants in 2021.
However, this share represents a decline from 75% in 2000 (EGEDA,

2023). From 2000 until 2021, the proportion of non-fossil energy in
electricity increased from 18% to 33%. Within this increase, the share
of nuclear generation had increased three times (Figure 8).

Figure 8: China’s electricity generation by fuel, 2000 to 2021
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China is stringently curbing coal-powered projects and has committed
to no longer pursuing new coal-fired power projects abroad. At the
same time, China has committed to establishing a new power system
with new energy sources as the main body. The construction of large
wind and photovoltaic bases in the desert, Gobi, and barren areas has
been initiated and accelerated. Hydropower and pumped storage
power stations will also be developed, depending on regional feasibility.
As for nuclear power, China plans to make advances in an orderly and
safe manner.
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Figure 9: Electricity generation fuel share, China and APEC, 2021
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Secure supply combined with favourable prices has meant that the
proportion of coal-fired power in China is higher than that of APEC,
while the share of gas generation is less than that of APEC (Figure 9).

In 2021, China’s power generation reached 8 534 TWh. Thermal power
and hydropower reached 5 707 TWh and 1 339 TWh, respectively
(EGEDA, 2023), each ranking as first in the world. Nuclear power
generation reached 408 TWh, ranking second behind the United
States. (EGEDA, 2023; BP, 2023).

Energy Transition

Emissions

For carbon dioxide peaking and carbon neutrality, China has put in

place a “1+N” policy framework. “1” means the guiding idea and the
top-level design for the above goals, consisting of the two documents
issued in 2021: Working Guidance for Carbon Dioxide Peaking and
Carbon Neutrality in Full and Faithful Implementation of the New
Development Philosophy and The Action Plan for Carbon Dioxide
Peaking before 2030, which clearly articulate the schedules, road maps
and working procedures, whereas the “N” is the implementation
schemes in key areas and sectors, such as energy, industry, transport,
agriculture and rural areas, etc. Meanwhile, all provinces have also
implemented their own schemes within their respective jurisdictions.

As the largest industrial economy, China continues to deepen its
supply-side structural reforms, aiming to transform the prevailing
development model characterised by excessive reliance on increased
resource consumption, extensive expansion based on scale, and
dependence on high-energy and high-emission industries. Policies
such as capacity replacement are implemented in industries with high
resource consumption and significant carbon emissions, such as steel,
cement, and electrolytic aluminium. During the period of the 13th FYP
(2016-2020), cumulative exits from excess steel capacity exceeded 150
million tonnes, and excess cement capacity exceeded 300 million
tonnes. lllegitimate strip steel production was entirely eliminated, and
outdated capacities in industries such as electrolytic aluminium and
cement were largely eradicated.

To optimise the structure of transportation, China has accelerated the
construction of special railway lines, promoted the shift of freight
transport from road to railways and waterways, and encouraged multi-
modal transport. In 2021, the railway and waterway freight volume
accounted for 25% of the total in China, an increase of 3.9% over 2012.
At the same time, China has vigorously promoted the use of new-
energy vehicles in public transport, taxi services, environmental
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sanitation, logistics, distribution, civil aviation, airports, and Party and
government institutions. By the end of 2021, the number of China's
registered new-energy vehicles had reached 7.8 million, accounting for
about half of the global aggregate (China's Economy Council
Information Office).

Figure 10: China CO, combustion emissions (million tonnes), 2000 to
2021
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APEC Energy Goals

There are two energy-related objectives that APEC member economies
have agreed to meet as a collective: to improve energy intensity and to
double the share of modern renewables.

Energy intensity goal

Energy intensity in the APEC region has been continuously improving.
China is contributing to APEC’s aspirational goal of a 45% energy
intensity reduction from the 2005 level by 2035. Since 2012, the growth

rate of China’s energy consumption has slowed significantly, and the
‘dual control’ of energy intensity and total energy consumption has
been included in China’s 14th FYP, in which China aims to achieve a
13% reduction in energy consumption per unit of GDP below 2020
levels by 2025.

In 2021, China’s total final energy consumption (excluding non-energy
sources) energy intensity declined by 46% relative to 2005, already
reaching the set target (Figure 11).

Figure 11: China’s total final energy consumption intensity index, 2000
to 2021 (2005 = 100)
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Doubling of renewables

The second energy goal involves doubling the share of modern
renewables in the APEC energy mix between 2010 and 2030. Modern
renewables do not include traditional biomass, and the share is relative
to final energy consumption.
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Figure 12: China’s modern renewable energy share, 2010 and 2021
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Note: Biomass used in the residential and commercial sectors is assumed to be
traditional biomass and is not included in the definition of modern renewables. All other
renewables (biomass used by industry, hydro, geothermal, etc.) are considered modern
renewables. Modern renewables also include the share of electricity that is generated
from renewable sources.

There is no economy-level goal for individual member economies.
However, it is possible to calculate the relative improvement of
individual economies to get a better sense of whether the goal will be
achieved.

Since the implementation of the Renewable Energy Law in 2006, China

has entered a period of rapid renewable energy development. The
modern renewables’ share of final energy consumption in 2010 was
5.1%. In 2021, this proportional share was 10.2%, double what it was in
2010, showing that the set target was achieved (Figure 12). China has
set multiple renewable energy targets in the 14th FYP, and as a result,
even though it has already attained the renewable energy policy
doubling target, China will not slow down its efforts in promoting
renewable energy.

The share of renewable energy in China’s electricity mix increased from
16% in 2000 to 28% in 2021 (Figure 13). This increase was mainly
driven by wind and solar of which total installed capacity is expected to
grow to more than 1 200 GW by 2030 (UNFCCC, 2021).

Figure 13: China’s renewable generation share, 2000 to 2021
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Energy Policy

Energy policy

Working Guidance for Carbon
Dioxide Peaking and Carbon
Neutrality in Full and Faithful
Implementation of the New
Development Philosophy

Action Plan for Carbon Dioxide
Peaking Before 2030

14th Five-Year Plan for a Modern
Energy System

14th Five-Year Plan on Renewable
Energy Development (2021-2025)

Comprehensive Work Plan for
Energy Conservation and Emission
Reduction in the 14th Five-Year Plan

Details

The working Guidance provides guiding principles, guidelines, main objectives and
measures to realise the carbon dioxide peaking and neutrality.

Outline measures for gradually slowing the emission of carbon, transitioning to
renewable energy and reducing waste. Offers an overview of China’s overall plan for
reaching 2030 goal.

Clarifies the key tasks for the development of China’s energy sector from 2021 to 2025.

Clarifies the key tasks for the development of China’s renewable energy sector from
2021 to 2025.

Improves and implements the dual control system for energy consumption intensity and
total volume and total discharge of major pollutants; organises the implementation of key
projects for energy conservation and emissions reduction

Reference

The Economy Council of
the People's Republic of
China

Policy link

NEA of China

Government link
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http://english.www.gov.cn/
http://english.www.gov.cn/
http://english.www.gov.cn/
https://english.www.gov.cn/policies/latestreleases/202110/27/content_WS6178a47ec6d0df57f98e3dfb.html
http://www.nea.gov.cn/1310524241_16479412513081n.pdf
https://www.ndrc.gov.cn/xxgk/zcfb/ghwb/202206/t20220601_1326719.html
http://www.gov.cn/zhengce/zhengceku/2022-01/24/content_5670202.htm
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Notable Energy Developments

Energy development Details Reference
https://www.gov.cn/zhen

China's Green Development in the Presents a full picture of China's ideas, actions and achievements in green development  gce/2023-

New Era in the New Era, and shares with the world its experience in this regard. 01/19/content 5737923.
htm

The installed capacity of wind power is about 370 million kW, an increase of 11% year-
on-year; the installed capacity of solar power is about 390 million kW, an increase of NEA of China
28% year-on-year.

National Electric Power Industry
Statistics in 2022

U V2T | EMEITEGRS S EmEmts o Top Ten Landmark Achievements of National Oil and Gas Exploration and Development

National Oil and Gas Exploration and . : . - . NEA of China
Development in 2022 in 2022 appraised by the National Energy Administration.
Energy Development Achievements  Energy Development Achievements in the Past Ten Years in the New Era released by NEA of China

in the Past Ten Years in the New Era the National Energy Administration.

The production data of coal, electricity, crude oil and natural gas are released by the

National Bureau of Statistics. hitps:/fwww.stats.gov.cn/

Energy Statistics

https://english.mee.gov.c
China’s Policies and Actions for This report is released to summarise China’s progress in responding to climate change n/Resources/Reports/re
Addressing Climate Change (2022) since 2021 and share its experience and approaches with international community. ports/202211/P0202211

10605466439270.pdf

Useful Links

National Development and Reform Commission — https://www.ndrc.gov.cn/

National Energy Administration — http://www.nea.gov.cn/

National Bureau of Statistics of China — http://www.stats.gov.cn/english/
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Hong Kong,
China

Introduction

Hong Kong, China (HKC) announced its goal to achieve carbon
neutrality before 2050 in its Climate Action Plan 2050 (CAP2050),
released in October 2021. The CAP2050 is one of HKC’s major
environmental policy plans. It comprises long-term decarbonising
targets and action plans, covering energy supply and demand aspects,
and including the roadmap towards carbon neutrality. It sets a carbon
neutrality target following the issue of the Climate Action Plan 2030+
(CAP2030+) released in 2017. The CAP2050 brings together the
overall strategies, plans, targets, and actions for HKC to achieve
carbon neutrality before 2050.

HKC is implementing the action plan to progress towards achieving its
carbon-neutral goal. Net-zero electricity generation is one of the four
major decarbonization strategies that HKC is striving to increase the
share of renewable energy in the fuel mix for electricity generation to
7.5%-10% by 2035 and further increase the share to 15% subsequently
through facilitating local renewable energy projects. The Government
introduced the Feed-in Tariff (FiT) Scheme with the power companies
in 2018, in which the power companies purchase renewable energy
generated by the private sector at a rate higher than the electricity tariff.
The Government has taken the lead in developing renewable energy,

and a number of waste-to-energy projects have been launched
progressively or are under planning. As of 2022, pilot projects with total
design capacity of 300 kW floating solar systems have been installed at
three reservoirs for electricity generation in HKC. The Government will
further be expanding the scale of floating solar system with generating
capacity up to 5 MW at the reservoirs. New waste-to-energy facility at
Shek Kwu Chau (I'PARK1), with a treatment capacity of 3 000 tonnes
of municipal solid waste, is targeted for commissioning in 2025. HKC
continues to promote and enhance energy conservation and improve
energy efficiency in buildings through the uplifting of the key measures,
the Mandatory Energy Efficiency Labelling Scheme (MEELS), and the
Buildings Energy Efficiency Ordinance (BEEO).

For green transport, vehicle electrification is a critical initiative to
decarbonise the transport sector. The Government announced the
Hong Kong Roadmap on Popularisation of Electric Vehicles (the EV
Roadmap) in March 2021, setting the target to cease new registration
of fuel-propelled and hybrid private cars (PCs) in 2035 or earlier. In
mid-2023, HKC's electric double-decker buses started service in public
transport. Apart from promoting the adoption of EVs, HKC is exploring
and promoting the adoption of hydrogen in the fields of power
generation, energy storage and transport, particularly to decarbonise
commercial and heavy goods vehicles. The first hydrogen-powered bus
was launched in 2024.
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Table 1: Hong Kong, China’s macroeconomic data and energy reserves

Key data ? Energy reserves
Area (km?) 1114.4  Oil (billion barrels) -
Population (million) 7.5 Gas (trillion cubic feet) -

SEFF,’) (2017 USD billion 430 Coal (million tonnes) -

GDP per capita (2017
USD PPP)

Uranium (kilotonnes U
58479 _UsD 130/kgu) ;

Source: World Bank (2023); Government HKC (2023)

Energy Supply and Consumption

Total primary energy supply

Due to its limited terrain, HKC relies almost entirely on imported energy
such as oil, gas, and coal products, or transformed secondary energy
such as electricity, to meet its demands. However, due to its limited
terrain, HKC produces renewable energy domestically mainly through
waste-to-energy projects and government-funded and non-funded solar
photovoltaic (PV) projects.

HKC's total primary energy supply remained stable at about 600
Petajoules (PJ) since 2000 before it dropped to 535 PJ in 2020 and 534
PJ in 2021. The faster decline in net imports compared with the total
primary energy supply may indicate the dramatically decreasing
demand from international shipping and trade caused by COVID-19
(Figure 1).

Apart from low energy demand from the bunkers’ usage, the significant
drop in net imports in 2020 and 2021 was also partially due to the
gradual reduction of coal consumption in electricity generation.
Renewable sources, as part of the total primary energy production,
have remained stable at about 5 PJ since 2016.

Figure 1: Hong Kong, China’s energy supply, production, and net
imports (PJ), 2000 to 2021
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Fossil fuels have dominated HKC's total primary energy supply for the
past two decades, with changes in structure over the period (Figure 2).
Coal's share rose from 31% in 2000 to 57% at the peak in 2014 and
gradually declined to 29% in 2021. Meanwhile, gas's share increased
from 16% in 2014 to 36% in 2021 to replace coal in electricity
generation. Over the same period, oil's share showed a similar trend as
gas, but at a slower rate, from 22% to 26%.
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Renewables and others grew from 5.6% in 2000 to 9.5% in 2021, as
the geographical constraint limited the large-scale renewable sources
in HKC.

Figure 2: Hong Kong, China’s energy supply by fuel (PJ), 2000 to 2021

- N on < N0 OO O @4 N M < 1D O N 0 O O
o o o b N N

700

600

50

o

400

300

TPES by fuel (PJ)

20

100 I
0
o

o

[Xo]
o

o o o O o o D = I s I e A — =
O O O O O O O O O O O O O o o o o o o o o o
N AN AN AN &N AN AN AN AN AN AN AN AN NN NN NN NN

H Coal Oil mGas HRenewables M Others

Source: EGEDA (2023)

HKC's total primary energy supply structure showed a reliance on fossil
fuels about 5% higher than the entire APEC region in 2021 (Figure 3).
The coal share was 6% lower; the oil share was almost the same, and
the gas share was 12% higher. The share of renewables was
significantly lower than the APEC region.

Figure 3: Energy supply mix — Hong Kong, China and APEC, 2021
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Total final consumption

HKC's total final consumption declined by about a quarter from 374 PJ
in 2000 to 282 PJ in 2005, driven by falling demand from the industry
sector (Figure 4). Economic growth in HKC had led to a steady growth
of final consumption before being impacted by the financial crisis in
2008. Since then, the final consumption in HKC has stabilised at an
average of 276 PJ.

The commercial and transport sectors were the main end-use sectors
for the past 21 years, accounting for 43% and 29% respectively of all
end-use energy consumption in 2021. The commercial sector has
experienced steady energy growth since 2000, while the transport
sector has slowly declined in energy consumption. In 2004, the former
surpassed the latter for the first time, becoming the largest
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consumption sector, and rising gradually since then. Limited economic
activities due to the COVID-19 lockdown in 2020 caused a drop in
energy consumption across most sectors except residential. However,
in 2021, the final energy consumption was restored to a similar level as
in 2019.

Figure 4: Hong Kong, China’s final consumption by sector (PJ), 2000 to
2021
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HKC's commercial energy consumption share was five times larger
than the APEC region in 2021 (Figure 5), as service activities
contributed the largest share of economic output since the early 2000s.
The transport sector's share was slightly higher than the APEC region,
while industry, agriculture & other sectors' shares were much smaller.

Figure 5: Final consumption by sector, Hong Kong, China and APEC,
2021

100%
Non-energy

Agriculture & others

80%
Residential

60%
Transport

40%

0,
20% Industry

0%
Hong Kong, China APEC

Source: EGEDA (2023)

Final energy demand

HKC's final energy demand was stable at around 280 PJ from 2010 to
2021, except for the pandemic-related drop in 2020 (Figure 6). The
final energy demand has been dominated by the electricity and others
category since 2004. The share of electricity and others rose from 50%
in 2004 to 60% in 2021.

Demand for oil, gas, renewables, electricity and others recovered in
2021 to the previous level, reflecting that mobility and economic
activities post COVID-19 lockdown were resuming gradually.
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Figure 6: Hong Kong, China’s final energy demand by fuel (PJ), 2000 to
2021
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Note: Does not include non-energy sector consumption of energy products.

As a services-based and high-electrification economy, HKC's electricity
and others’ share was almost double that of the APEC region in 2021
(Figure 7), with the energy mostly consumed by the commercial and
residential sectors. The shares of oil, gas, and renewables were
smaller than those in the APEC region, and end-users in HKC did not
consume coal in 2021.

Figure 7: Final energy demand fuel share, Hong Kong, China and
APEC, 2021
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Transformation

Power sector

In the total primary energy supply, HKC's electricity generation relies
heavily on fossil fuels, specifically coal and gas. However, the structure
has gradually changed between both fuels for the past decade,
following the HKC decarbonisation plan in the power sector. On top of
its commitment to the Paris Agreement, HKC released the CAP2050 in
2021, which comprises targets and mitigation plans to reduce carbon
emissions by 50% (compared with 2005 level) before 2035 and reach
carbon neutrality in 2050. One of the mitigation plans is to phase out
coal consumption gradually in electricity generation by 2035.
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As a result of HKC’s decarbonisation commitment, the coal share in
electricity generation declined by more than half, from 80% in 2013 to
36% in 2021 (Figure 8), while the share of electricity generation from
gas increased from 19% in 2013 to 62% in 2021, reflecting the shift
from coal to gas in HKC's power sector. All other fuels aside from coal
and gas accounted for less than 1% of the fuel mix in 2021. Other
renewables and others increased by about 56% in a year, increasing
from 0.17 TWh in 2020 to 0.26 TWh in 2021.

Figure 8: Hong Kong, China’s electricity generation by fuel, 2000 to
2021
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HKC will gradually cease using coal for daily electricity generation and
replace it with low- to zero-carbon energy, as stated in the CAP2050.
Gas will be the primary substitute fuel for coal, supported by other

renewables. Other renewables’ share will be increased to 7.5%- 10% of

the fuel mix in electricity generation by 2035 and further increased to

15% by 2050. At the same time, HKC will explore regional cooperation
on zero-carbon energy and identify sources of zero-carbon energy in
neighbouring areas.

HKC relies heavily on imported fossil fuels to generate electricity and
meet demands. Most of the imported coal and gas in 2021 was
transformed into electricity for final consumption. The dominance of
both fuels in the power sector is apparent compared to the APEC
region's generation mix in 2021 (Figure 9).

Figure 9: Electricity generation fuel share, Hong Kong, China and

APEC, 2021
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Energy Transition

Emissions

HKC CO. emissions increased by about a third in the period 2000 to
2014, peaking at 40 million tonnes in 2014. Since then, CO, emissions
have declined to 30 million tonnes in 2021, which is even less than in
2000. Various decarbonisation measures from both the supply and
demand sides have supported the reduction of CO, emissions in HKC,
including promoting electric vehicles and energy-saving measures,
introducing innovative waste-to-energy and waste-to-resources
facilities, and reducing coal use in electricity generation.

Figure 10: Hong Kong, China’'s CO, combustion emissions (million
tonnes), 2000 to 2021
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Energy security

HKC started diversifying its gas sources by importing LNG through the
operation of its first offshore LNG receiving terminal in mid-2023. Its
maximum regasification is to meet the growing gas demand, mainly
from the power sector. HKC also imports zero-carbon energy from the
nuclear power station located in Guangdong, China via an electrical
grid interconnection of the China Southern Power Grid.

APEC Energy Goals

There are two energy-related objectives that APEC member economies
have agreed to meet as a collective: to improve energy intensity and to
double the share of modern renewables.

Energy intensity goal

In 2011, APEC member economies agreed to increase their target to
reduce energy intensity by 45% in 2035, relative to a 2005 baseline.
The original goal was a 25% improvement by 2030, relative to a 2005
baseline.

APEC is on track to achieve this energy intensity improvement. The
goal does not impose individual economy targets, but it is possible to
track the progress of individual APEC economies relative to the
overarching proportional improvement.

Relative to a 2005 baseline, HKC's final energy consumption intensity
declined by 35% from 2005 to 2021, about a 2.2% annually reduction.
The energy intensity reduction in HKC has also contributed to the
positive progress towards achieving APEC's energy intensity goal.
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Figure 11: Hong Kong, China’s total final energy consumption intensity
index, 2000 to 2035 (2005 = 100)
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Doubling of renewables

The second energy goal involves doubling the share of modern
renewables in the APEC energy mix for the period 2010 to 2030. There
is no economy-level goal for individual member economies, but
improvements by individual economies will contribute to the doubling
goal.

HKC's share of modern renewables in final energy consumption
reached 1.1% in 2021, increasing by about 87% in 11 years (Figure
12). The renewables share in electricity generation is relatively low.
Despite this, there was a rise from 0.11% to 0.71% over the same
period (Figure 13).

Figure 12: Hong Kong, China’s modern renewable energy share, 2010
and 2021
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Note: Biomass used in the residential and commercial sectors is assumed to be
traditional biomass and is not included in the definition of modern renewables. All other
renewables (biomass used by industry, hydro, geothermal, etc.) are considered modern
renewables. Modern renewables also include the share of electricity that is generated
from renewable sources.

HKC committed to increasing the share of renewables in the fuel mix
for electricity generation to 7.5%-10% by 2035 and 15% by 2050
through developing more advanced waste-to-energy facilities and
Feed-in Tariff (FiT) Scheme to encourage the community to develop
distributed renewables, specifically solar energy.
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Figure 13: Hong Kong, China’s renewable generation share, 2000 to
2021
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Energy Policy

Energy policy Details Reference

HKD 400 million has been allocated for setting up the GTF to provide better and more

CIEEn TEE T Ame (ET17) focused funding support for environmental protection.

GTE

Mandatory Energy Efficiency Labelling Scheme (MEELS), Voluntary Energy Efficiency

Energy Efficiency Initiatives Labelling Scheme (VEELS), Building Energy Efficiency Ordinance (BEEO), District Cooling MEELS, VEELS, BEEO,

System (DCS), Retro-Commissioning. DCS, REX
Feed-in tariff and Renewable Energy Certificate, Installing renewable energy system in
Renewable Energy Initiatives various government schools and welfare non-government organisations, Waste-to-energy GOVHK, HKRENet
infrastructures.
Scheme of Control Agreements Promotes the development of quality service by power companies and improves energy Environment and Ecology
(SCAs) efficiency and energy conservation. Bureau

A Memorandum of

Understanding Between the Environment and Ecology

China provides HKC with a stable supply of natural gas and nuclear electricity.

National Energy Administration Bureau

(NEA) and HKC

Egﬁrqg-gjxlrl]z%\zlrzﬂrfr?(;nT%r(])%S- Comprises of an energy-saving policy and strategies to achieve energy intensity reduction Environment and Ecology
g by 40% from the 2005 level by 2025. Bureau

2025+

Plans and measures across sectors to reduce carbon intensity by 65% to 70% from the 2005

(NS (el [P 2T level by 2030, equivalent to a 26% to 36% absolute reduction and a reduction to 3.3-3.8 CLIMATEREADY

G tonnes on a per capita basis.

Climate Action Plan 2050 Comprehensive plans and measures across sectors to achieve carbon neutrality before Environment and Ecology
2050. Bureau

~loig XNy NELEE o) Environment and Ecology

Popularisation of Electrical Measures related to electric vehicles to achieve zero vehicular emissions before 2050.

. Bureau
Vehicles -
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https://www.gtf.gov.hk/en/about_the_fund/about_the_fund.html
https://www.emsd.gov.hk/energylabel/en/about/background2.html
https://www.emsd.gov.hk/en/energy_efficiency/voluntary_energy_efficiency_labelling_scheme/index.html
https://www.emsd.gov.hk/beeo/en/mibec_beeo_WhatsNews.html
https://www.emsd.gov.hk/energyland/en/building/district_cooling_sys/dcs.html
https://www.rcxrc.emsd.gov.hk/en/
https://www.gov.hk/en/residents/environment/sustainable/index.htm
https://re.emsd.gov.hk/english/gen/4S/4S.html
https://www.eeb.gov.hk/en/resources_publications/agreement/index.html
https://www.eeb.gov.hk/en/resources_publications/agreement/index.html
https://www.eeb.gov.hk/en/resources_publications/agreement/index.html
https://www.eeb.gov.hk/en/resources_publications/agreement/index.html
https://www.eeb.gov.hk/sites/default/files/pdf/ClimateActionPlanEng.pdf
https://www.eeb.gov.hk/sites/default/files/pdf/ClimateActionPlanEng.pdf
https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf
https://www.climateready.gov.hk/files/pdf/CAP2050_booklet_en.pdf
https://www.climateready.gov.hk/files/pdf/CAP2050_booklet_en.pdf
https://www.eeb.gov.hk/sites/default/files/pdf/EV_roadmap_eng.pdf
https://www.eeb.gov.hk/sites/default/files/pdf/EV_roadmap_eng.pdf
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Energy policy Details Reference

Clean Air Plan for Hong Kong Comprehensive policies, measures, and long-term decarbonisation strategies to improve the  Environment and Ecology
2035 air quality. Bureau

Environmental Protection and Striving to achieve carbon neutrality before 2050 and reduce carbon emissions by 50%

Policy Address 2023

Ecological Conservation before 2035 as compared to the 2005 level.

Notable Energy Developments

Energy development Details Reference

GTF Assessment Committee in the third round approved 8 projects from 80 applications with

Green Tech Fund (GTF) a total grant of around HKD 30 million. The fourth round of GTF applications closed on 20 Green Tech Fund
March 2024.
-IE-ﬁi(/iIrgz(ra:g;/tef?riigc]?m(?ofrz:nercial HKC released a Qualifying Standard for Environment-friendly Commercial Vehicles, which Environmental Protection
y took effect from 1 April 2024 to 31 March 2025. Department

Vehicles

The first HKC LNG receiving terminal was in operation in mid-2023. The floating storage and cLp

LNG Receiving Terminal regasification unit (FSRU) vessel has a storage capacity of 263 000 cubic metres, a HKE

regasification capacity of 800 million standard cubic feet per day. S

m

Useful links

The HKC Government — www.gov.hk/en

Electrical and Mechanical Services Department — www.emsd.gov.hk

Environment and Ecology Bureau — https://www.eeb.gov.hk

Environmental Protection Department — www.epd.gov.hk

Council for Sustainable Development — https://www.eeb.gov.hk/en/susdev/council/pastreports.htm

Climate Ready — https://cnsd.gov.hk/en/climate-ready/



https://www.eeb.gov.hk/sites/default/files/pdf/Clean_Air_Plan_2035_eng.pdf
https://www.eeb.gov.hk/sites/default/files/pdf/Clean_Air_Plan_2035_eng.pdf
https://www.policyaddress.gov.hk/2023/en/p154.html
https://www.info.gov.hk/gia/general/202312/21/P2023122100225.htm
https://www.epd.gov.hk/epd/english/environmentinhk/air/prob_solutions/environment_friendly_commercial_vehicles.html
https://www.epd.gov.hk/epd/english/environmentinhk/air/prob_solutions/environment_friendly_commercial_vehicles.html
https://www.clpgroup.com/content/dam/clp-group/channels/media/document/embedded_pdfs_en/20230921_HKOLNG%20Terminal_FactSheet_en.pdf
https://www.clpgroup.com/content/dam/clp-group/channels/media/document/embedded_pdfs_en/20230921_HKOLNG%20Terminal_FactSheet_en.pdf
https://www.hkelectric.com/en/our-operations/power-generation/offshore-lng-terminal
http://www.gov.hk/en
http://www.emsd.gov.hk/
https://www.eeb.gov.hk/en/eeb_index.html
http://www.epd.gov.hk/
https://www.eeb.gov.hk/en/susdev/council/pastreports.htm
https://cnsd.gov.hk/en/climate-ready/
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Information on Renewable Energy (RE) Technologies — https://re.emsd.gov.hk/

Low Carbon Living Calculator — https://www.carboncalculator.gov.hk

References

Census and Statistics Department, Hong Kong Special Administrative Region (2022), Hong Kong Energy Statistics — 2021 Annual Report,
https://www.censtatd.gov.hk/en/data/stat_report/product/B1100002/att/B11000022021AN21B0100.pdf

Electrical & Mechanical Services Department (EMSD) (2023), Hong Kong Energy End-use Data 2023,
https://www.emsd.gov.hk/filemanager/en/content 762/HKEEUD2023.pdf

Hong Kong Special Administrative Region of the People's Republic of China (2023), The Chief Executive's 2023 Policy Address,
https://www.policyaddress.gov.hk/2023/en/policy.html

GovHK Press Releases (2024), LCQ8: Promoting the popularization of electric vehicles, 10 Jan — 2024,
https://www.info.gov.hk/gia/general/202401/10/P2024011000267.htm
https://www.eeb.gov.hk/tc/see blog/blog20231226.html
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APEC ENERGY OVERVIEW 2024

Indonesia

Introduction

Indonesia is the world’s largest archipelagic economy, located to the
south-east of mainland Southeast Asia, between the Pacific Ocean and
the Indian Ocean. The economy’s total land area, approximately 1.9
million km?, is 25% of its territory and the largest in Southeast Asia. The
population, around 276 million in 2022 (BPS, 2023), was fourth globally.
Indonesia had a gross domestic product (GDP) of US dollar (USD) 3 247
billion and a GDP per capita of USD 11 859 in 2021 (2017 USD
purchasing power parity [PPP]), recording an annual increase of 3.7%
and 3% since 2020, respectively (World Bank, 2023). Indonesia’s
economy continues to recover from the COVID-19 pandemic in 2020. In
2022, Indonesia’s economy grew at a rate of 5.3%, which is higher than
the growth before the pandemic (BPS, 2023).

Indonesia updated its Nationally Determined Contribution (NDC) in
September 2022. The revised NDC reflects a more substantial
commitment to reducing emissions by 31.89% unconditionally and
43.20% conditionally by 2030, compared to the initial NDC and its
updated version. This enhanced NDC, along with the Long-Term Low
Carbon and Climate Resilience Strategy (LTS-LCCR) 2050, outlines
Indonesia’'s vision to attain net zero emissions by 2060 or earlier
(UNFCCC, 2022).

In 2022, Indonesia, in collaboration with the International Partners Group
(IPG), initiated the Just Energy Transition Partnership (JETP) to expedite

the economy’s transition to cleaner energy in the power sector. This long-
term partnership seeks to secure an initial funding of USD 20 billion,
sourced from both public and private financing, over a span of three to
five years. The primary objectives include achieving a power sector
emission target of no more than 290 MT CO- by 2030, with an immediate
trajectory toward net zero emission in the power sector by 2050.
Additionally, JETP aims to hasten the adoption of renewable energy, with
a goal for renewables to constitute at least 34% of total power generation
by 2030. In 2023, JETP took a significant step by unveiling the
Comprehensive Investment Policy Plan, which provides detailed
recommendations concerning the energy transition in the power sector.
This plan encompasses insights into policy reforms, financing
requirements, and strategies to propel the shift toward a more
sustainable energy landscape (JETP, 2023). Looking forward, the
economy expects to see an enormous growth in population by 0.5%-1%
from 2020-2050. As such, the economy needs to combine its efforts to
decarbonise with the critical goal of maintaining secure and affordable
energy for the economy.

Table 1: Indonesia macroeconomic data and energy reserves

Key data &P Energy reserves ¢ ¢

Area (million km?) 1.9 Oil (billion barrels) 2.4
Population (million) 276 Gas (trillion cubic feet) 44
GDP (2017 USD billion 3247 Coal (million tonnes) 34 869
PPP)

COPpr A OlT gy g5y U (dotomesU g g,

Source: a World Bank (2023) b Energy Institute (2023); c NEA (2023)
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Note: Reserves are total proved reserves and reasonably assured recoverable resources
for uranium.

Indonesia has substantial and diverse energy resources of oil, natural
gas, coal, and renewables. In 2021, there were 14 634 PJ of proven oil
reserves and over 44 852 PJ of proven natural gas reserves. Indonesia’s
coal reserves were estimated at almost 526 316 PJ (Table 1), with more
than 60% of the reserve in Kalimantan and the rest mainly in Sumatra
(MEMR, 2022b).

In 2022, renewable energy potential included 23 gigawatts (GW) of
geothermal, 95 GW of hydropower, 3294 GW of solar, 57 GW of
bioenergy, 155 GW of wind power, and 63 GW of ocean energy (DEN,
2023).

Energy Supply and Consumption

Total primary energy supply

In 2021, Indonesia's energy production increased by 8.7% to 20 951 PJ,
mainly due to the increase in coal, gas, and biodiesel production.
Energy exports, which mainly were coal and crude oil, increased by 7.4%
from 2020. Indonesia's energy imports, mainly high-calorie coal and
petroleum products, raised in 2020 by 28%. In total, Indonesia’s total
primary energy supply (TPES), compared to 2020, increased by 9.4% to
become 9 943 PJ.

Coal production in 2021 increased by 0.9% more than in 2020 as
international coal demand began to recover from the COVID-19
pandemic. However, coal production in 2021 was still 3.9% below the
production level in 2019. Indonesia was one of the world’s biggest
thermal coal exporters, with export capacity amounting to 435 million
tonnes in 2021, equivalent to 70% of its production. China, India, and the
Philippines remained as Indonesia's top three coal export destinations.

Indonesia’s natural gas production in 2021 was 1 718 PJ, or 21% higher
than in 2020 and 5.5% higher than in 2019. Indonesia has continued to
prioritise gas utilisation for domestic demand, and therefore limiting the
share of gas exports. Even so, gas was still Indonesia’s second-largest
energy export in 2021, amounting to 280 PJ exported via pipeline and
485 PJ via LNG cargo (MEMR, 2022c).

Indonesia still had to import aviation fuel, diesel oil, and LPG due to the
capacity limitations of its refinery units. Indonesia has been trying to
reduce LPG imports by promoting induction and electric cookers,
resulting in a 0.95% reduction in LPG imports in 2021 compared to 2020.

Figure 1: Indonesia energy supply, production, and net imports (PJ),
2000 to 2021
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In 2021, Indonesia's energy supply was predominantly sourced from
fossil fuels. The supply of oil increased by 15% compared to 2020, driven
by the surge in transportation activity, while gas witnessed a notable 21%
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increase from the previous year. In contrast, energy supply from
renewables only saw a modest 6% increase from 2020. The boost in
renewable energy mainly came from solar, biogas, and biodiesel,
showing a rise of about 10%. Hydro and biomass experienced a more
modest increase of around 5%, whereas wind and municipal waste saw
a decline since 2020.

Figure 2: Indonesia energy supply by fuel (PJ), 2000 to 2021
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Fossil fuels in 2021 accounted for more than 80% of Indonesia's energy
supply (Figure 3). However, compared to 2020, while the supply of coal
remained the same, it accounted for a slightly lower share of the fuel mix
than in APEC. Following a slight decrease in supply, gas also accounted
for a lower share than in APEC, at 17.3% in Indonesia and 24% in APEC.

Transport is the primary source of oil demand, and so a nearly 10%
increase in transport activity in 2021 was the leading cause of the rise in
the proportion of oil to 31%, compared with 27% in the APEC regions.

Renewable energy in Indonesia (19%) was more than twice as high as
that of APEC (8%). This disparity is attributed to the abundant renewable
resources in Indonesia, including geothermal, biofuel, and solar energy.
Additionally, the success of renewable utilisation programmes, such as
the biodiesel B30 implementation programme, has contributed to this
significant increase in renewable energy adoption.

Figure 3: Energy supply mix — Indonesia and APEC, 2021
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Total final consumption

Indonesia’s final energy demand reached 6 031 PJ, marking a 5.7%
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increase from 2020 and showcasing a recovery from the 11% decline
observed in 2019-2020 (Figure 4). The transport sector dominated
consumption, contributing the highest increase with a 13% uptick from
2020, though not yet reaching 2019 levels. The industry sector continued
to grapple with the impact of the COVID-19 pandemic, experiencing a
3.8% decrease in energy demand from 2020. In the residential sector,
energy demand increased by only 0.8%, maintaining a constant demand
for decades. Despite a growing population and increased residential
structures, this stability is attributed partly to using more efficient
household appliances, including LED lighting and efficient air
conditioning. The agriculture sector showed a remarkable recovery, with
a 12% increase in energy demand in 2021, rebounding from a 17% drop
in 2020.

Figure 4: Indonesia final consumption by sector (PJ), 2000 to 2021
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In contrast to the broader APEC economy (Figure 5), Indonesia diverges

in its energy demand distribution. The transport sector commands the
largest share at 40%, unlike the APEC region, where the industry sector
takes the lead at 33%.

Noteworthy distinctions extend to the shares of agriculture and non-
energy use, which are relatively small in Indonesia, accounting for 1.1%
and 5.9%, respectively. In comparison, APEC registers higher figures at
4.6% and 12% for agriculture and non-energy use, respectively. These
differences underscore Indonesia's unique energy profile, portraying it
as a high-energy consumer with a significant emphasis on mobilisation.
In contrast, other APEC economies, on average, exhibit greater
industrialisation.

Figure 5: Final consumption by sector, Indonesia and APEC, 2021
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Final energy demand

As Indonesia's largest energy consumer, the transportation sector relies
heavily on oil fuel, making it the primary contributor to the economy's final
energy consumption (Figure 6). Beyond powering land transportation, oil
is crucial in fuelling marine transit, especially in an economy with an
extensive archipelago like Indonesia. Additionally, oil is utilised for power
generation in remote and small islands that are not connected to the grid.

Considering Indonesia's status as a net oil importer and the limited
longevity of its current oil reserves, regulations have been implemented
to ensure efficient oil use. Measures such as promoting biodiesel usage,
limiting oil subsidies, and encouraging the adoption of Low-Cost Green
Cars (LCGC) have been enacted. These initiatives have contributed to a
decrease in the final energy demand for oil in 2021 compared to 2014.

Figure 6: Indonesia final energy demand by fuel (PJ), 2000 to 2021
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Note: does not include non-energy sector consumption of energy products.

Meanwhile, the demand for electricity has been consistently rising over
the years, driven by government programmes aimed at enhancing
energy efficiency and promoting electrification. Industries and
commercial enterprises, previously reliant on fossil fuels, are
encouraged to transition to power from the utility grid. This shift towards
grid-based power consumption is evident even in major companies like
Pertamina, which are gradually transitioning from using their own oil
production to relying on grid power to energise some of their oil and gas
production and refinery platforms.

Electricity and
others

Renewables

60%

Figure 7: Final energy demand fuel share, Indonesia and APEC, 2021
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Source: EGEDA (2023)

In 2021, Indonesia's final energy demand was as much as 5 675 PJ,
representing only 2.8% of the total APEC energy demand. Within APEC,
electricity emerged as the dominant source, constituting 34%, followed
by oil at 32%, gas at 18%, and renewables at 4.3% of APEC's total
energy demand.
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In contrast, Indonesia presented a different energy profile. The
economy’s primary reliance was on oil, accounting for 49%, then
electricity at 18%, coal at 9.1%, and lesser contribution from gas at 8.9%.
Notably, Indonesia boasted significantly more contribution from
renewables at 16%, a figure surpassing the corresponding percentage
within APEC.

Transformation

Power sector

In 2021, the total electricity generated was 309 terawatt-hours (TWh),
6.5% higher than that of 2020 and 5.3% higher than that of 2019 (Figure
8). This shows that even though COVID-19 affected demand in all
sectors, the electrification rate was high enough that it still increased.
The prominent increase was in the industry sector, which saw a 14%
increase in demand, followed by the transportation and commercial
sectors, which saw 8.5% and 4.9% increases, respectively.

The electricity was produced by facilities with a combined on-grid and
off-grid capacity of 74.5 GW. This capacity grew by 2 GW compared to
the previous year, driven mainly by the addition of Coal, Combined
Cycle, and Hydro Power Plants (MEMR, 2021a). The total 74.5 GW
capacity comprised Steam Power Plants (fuelled with coal, gas, oil, or
co-firing) at 37 GW, Combined Cycle Gas Turbines at 12.5 GW, Hydro
at 6 GW, and Diesel at 5 GW.

Despite a diverse capacity, Indonesia's power sector continued its
reliance on coal (Figure 8), contributing 61% of the total electricity
generation in 2021. Coal has evolved into the backbone of electricity
generation, with its share steadily increasing from 37% in 2000 to 61%
in 2021 (EGEDA, 2023). This shift is attributed to its low cost and
favourable Levelised Cost Of Electricity (LCOE) compared to other fuel.

Following coal, gas emerged as the second-largest contributor to
electricity generation share. It primarily functioned as a load peaker and
follower, ensuring the stability of the power system and meeting peak
demand in the evening.

Electricity generated from hydro sources increased by 7.9% from the
previous year. Hydroelectricity is commonly employed as a load peaker
due to frequent seasonal variations that can suddenly reduce water
levels, affecting power production capacity. Encouragingly, electricity
generated from renewables saw a significant 9.2% increase from 2020.
This surge was mainly attributed to hydro (mini and micro), alongside
other renewables such as biomass, biogas, solar, and wind.

Notably, while coal played a crucial role in expanding electricity
generation capacity in 2021 compared to 2020, the increase did not
originate from coal power plants owned by the domestic utility. Instead,
Independent Power Producers (IPP) and Private Power Utilities were the
driving forces. Domestic utility-owned coal power plants produced 113
763 TWh in 2021, a marginal 0.4% increase from previous years.
Domestic utility-owned coal power plants produced 113 763 TWh in
2021, a marginal 0.4% increase from previous years. Conversely,
electricity generated by coal power plants owned by IPP and PPU surged
by 25% in 2021, reaching 76 196 TWh.

Lastly, while electricity generated from oil remained consistent in 2021
compared to 2020, a notable trend has emerged since 2000, indicating
a continuous decline in the oil share within the electricity energy mix. This
decline aligns with the government's persistent push for the de-
dieselisation programme, aimed at substituting the use of oil fuel in
internal combustion engines (ICE) with a combination of gas fuel and
renewables.
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Figure 8: Indonesia electricity generation by fuel, 2000 to 2021
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Compared to the APEC Energy Mix in 2021, Indonesia exhibited a
heightened dependence on coal for electricity generation (Figure 9).
Coal constituted 62% of Indonesia's electricity mix, a significant disparity
from APEC's 43%. The share of gas in Indonesia's energy mix stood at
18%, closely trailing APEC's 20%. This similarity underscores the vital
role of gas in maintaining system frequency and stability for both
Indonesia and APEC as a whole.

Regarding renewable energy, Indonesia held an 18% share of electricity
from renewable sources, while APEC had already achieved 25%.
Notably, Indonesia's renewable energy is primarily derived from hydro
(8%) and geothermal (5%), whereas APEC predominantly sourced
renewables from hydro (14%). Despite Indonesia's substantial solar

potential, solar energy comprised a minimal 0.06% share in 2021,
remaining unchanged from 2020.

Figure 9: Electricity generation fuel share, Indonesia and APEC, 2021
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Refining

In 2022, Indonesia operated eight oil refineries, collectively possessing
a processing capacity of 1 151 thousand barrels of oil equivalent or 7 PJ
of energy per day. The most substantial among them is the Cilacap
refinery, boasting a daily capacity of 2.1 PJ. Throughout the year, these
refineries processed 322 million barrels of crude oil obtained from both
imports and domestic sources. The diverse range of refined products
includes gasoline, diesel oil, fuel oil, kerosene, aviation turbine fuel, and
aviation gas, as well as other non-fuel items such as LPG, lubricants,
and naphtha. In 2022, the overall output of oil fuel from refineries reached
approximately 1 597 PJ, while non-fuel production accounted for around
312 PJ. Presently, Indonesia is actively expanding its refinery capacity
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through the Refinery Development Master Program (RDMP), which
encompasses the expansion of existing facilities and the establishment
of new refineries.

Energy Transition

In 2021, Indonesia declared its commitment to achieving net zero
emissions by 2060 with the issuance of its Long-Term Strategy on Low
Carbon and Climate Resilient Development (LTS-LCCR) 2050
documents. In 2022, Indonesia updated its nationally determined
contribution (NDC), elevating its 2030 emission reduction target.
Notably, the Ministry of Energy and Mineral Resources (MEMR) and the
International Energy Agency (IEA) collaboratively introduced Indonesia's
Net Zero Emission (NZE) roadmap in September 2022 (MEMR, 2022a).
This strategic plan outlines various mitigation measures, such as:

e A significant emphasis on the development of renewable sources
specifically solar, hydro, and geothermal energy a considerable focus
on the development of renewable sources — specifically solar, hydro,
and geothermal energy.

e Gradual phasing out of coal power plants.

o Enhancement of transmission connectivity, and

o Implementation of Carbon Capture and Storage/Utilisation
(Ccs/ccus).

¢ Increasing electric vehicle uptake.

e Improved energy efficiency, and

e The development of nuclear, hydrogen, and ammonia in the energy
sector (MEMR, 2022a).

The Just Energy Transition Partnership (JETP), established in
November 2022 by the Government of Indonesia, together with the
International Partners Group (IPG), has planned to organize USD 20

billion in funding to finance the energy transition. This initiative gains
significance as the NDC emission reduction target for 2030, initially set
at 41%, has been revised to a more ambitious 43%, with dependence on
international funding.

In November 2023, the JETP Comprehensive Investment and Policy
Plan (JETP-CIPP) was introduced, outlining the formation of multiple
working groups within JETP. These groups include key partners such as
the International Energy Agency, Danish Energy Agency, Asian
Development Bank, GFANZ, JICA, World Bank, USAID, and various
other institutes. The primary purpose of these working groups is to
oversee programmes and funding initiatives aimed at achieving the
deliverables of the energy transition.

The initial funding injection from the International Partners Group (IPG)
is anticipated to act as a catalyst for additional funding, totalling USD 97
billion between 2023 and 2030. This funding is crucial to support various
energy transition projects, including (JETP, 2023):

¢ The deployment of transmission lines and grids.

e The retirement and managed phase-out of early coal-fired power
plants (CFPP).

e The acceleration of dispatchable renewable energy (16 GW built out
by 2030), and

e The acceleration of variable renewable energy (40 GW built out by
2030).

Emissions

Indonesia’s CO, combustion emissions have maintained an increasing
trend for the past two decades (Figure 10). On average, the CO-
combustion emissions increased by 4.1% CAGR from 2000, though we
can see that in 2020, the emissions decreased by about 6% compared
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to 2019 due to the COVID-19 pandemic.

Figure 10: Indonesia CO, combustion emissions (million tonnes), 2000
to 2021
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Energy security

Coal, oil, and gas have historically dominated Indonesia's energy supply,
comprising 81% of the total primary energy supply (TPES) in 2021, with
coal holding the largest share at 33% (EGEDA, 2023). While the majority
of fossil fuel production occurs domestically, making Indonesia a net
energy exporter, the economy has shifted from being a net oil exporter
to an importer, thereby exposing its oil supply security to global market
fluctuations (EGEDA, 2023). Despite this shift, Indonesia maintained a
high self-sufficiency rate, reaching 211% in 2021 (EGEDA, 2023).

To ensure the affordability of energy demand, Indonesia has
implemented energy price regulations for domestic consumption. In

2022, the economy continued the domestic market obligation policy for
coal, mandating coal miners to allocate 25% of their production for
domestic use. Additionally, coal prices were capped at USD 70/tonne for
electricity (MEMR, 2022b) and USD 90/tonne for the industry (MEMR,
2022d). Similar regulations were imposed on gas, with fixed prices set
for gas used in electricity and specific industries from 2021 to 2024.
These measures are essential for managing the energy market and
ensuring stability in the face of evolving global energy dynamics (MEMR,
2021Db).

APEC Energy Goals

There are two energy-related objectives that APEC member economies
have agreed to meet as a collective — to improve energy intensity and
double the share of modern renewables.

Energy intensity goal

In 2011, APEC member economies agreed to increase their ambition to
reduce energy intensity by 45% in 2035, relative to a 2005 baseline. The
original goal was a 25% improvement by 2030, relative to a 2005
baseline.

APEC is on track to achieve this energy intensity improvement. The goal
does not impose individual economy targets, but it is possible to track
the progress of individual APEC economies relative to the overarching
proportional improvement.

In 2021, Indonesia’s total final energy consumption intensity (not
including non-energy) improved by around 33% relative to 2005. This
has contributed to APEC’s overall commitment to improve energy
intensity by 45% by 2035, as shown in Figure 11.
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Figure 11: Indonesia total final energy consumption intensity index,
2000 to 2021 (2005 = 100)
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Doubling of renewables

The second energy goal involves doubling the share of modern
renewables in the APEC energy mix for the period 2010 to 2030. There
is no economy-level goal for individual member economies, but
improvements by individual economies will contribute to the doubling
goal.

Figure 12: Indonesia modern renewable energy share, 2010 and 2021
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Note: Biomass used in the residential and commercial sectors is assumed to be
traditional biomass and is not included in the definition of modern renewables. All other
renewables (biomass used by industry, hydro, geothermal, etc.) are considered modern
renewables. Modern renewables also include the share of electricity that is generated
from renewable sources.

Indonesia's utilisation of modern renewables in 2010 accounted for 8.1%
of its final energy consumption. But in 2021, this proportion had notably
increased to 17% (Figure 12). Over the past decade, there has been a
surge in the consumption of fossil fuels, particularly coal and oil, in
response to the rapidly expanding energy needs within Indonesia
(EGEDA, 2023). Remarkably, the share of modern renewables in the
2020s has surpassed that of 2019. This shift is attributed to a decline in
fossil fuel demand, particularly in oil for final energy consumption, and a
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concurrent rise in renewables for electricity generation. As Indonesia
advances its policies aimed at achieving net zero emissions by 2060, or
possibly even sooner, it is anticipated that the contribution of renewables
to the overall energy mix will further escalate, signalling a pivotal step
toward a more sustainable energy future.

Figure 13: Indonesia's renewable generation share, 2000 to 2021
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Energy Policy

Energy policy
General Plan of National Energy

General Plan of National Electricity

Enhanced Nationally Determined
Contribution of Indonesia

Coal-gasification programme

One million barrels of oil
production

The Refinery Development Master
Plan

Green Refinery Project

New Simplified Gross Split
production share contract

Gas pricing policy for the industry

Gas pricing policy for electricity
generation

Fuel conversion to LPG for small
fishery boat

City gas expansion programme

Biodiesel blending rate programme
increased from 30% to 35%

Details

Indonesia has renewable energy targets in the energy mix of 23% in 2025 and 31% in 2050.
Electricity generation targets are 23% renewables, 22% natural gas, 55% coal, and 0.4% oil by
2025. For 2038, targets are 28% renewables, 25% natural gas, 47% coal, and 0.1% oil.

A reduction target of 31.89% and conditional reduction target of up to 43.2% of the business-as-
usual scenario by 2030, with reduction of the energy sector targeted at 12.5% and conditionally

15.5%.

Indonesia is prioritising coal gasification as a key energy security programme. The first pilot
programme is delivering the coal-to-dimethyl ether project in Sumatra. The constructed plant can
produce 1.4 tonnes of DME per year starting in 2027.

Programme to increase domestic oil production through investment in new oil fields and the
use of enhanced oil recovery. Through this approach, oil production is expected to grow from
705 000 bpd to 1 million barrels per day and gas production of 12 BSCFD by 2030.

The refinery development master plan improves Indonesian energy security by mandating
domestic processing of oil products. It is targeted to increase to 1.3 million bpd by 2025.

The state oil company produces 100% diesel from palm oil by converting the existing Cilacap
refinery, producing 6 000 bpd in 2021.

Indonesia plant to introduce new production share contract, simplified gross split, for oil and

gas development in Indonesia.

The gas price for the industrial sector lowered to or close to USD 6/MMBTU for 2020-2024.

The gas price for electricity generation lowered to or close to USD 6/MMBTU for 2020-2024.

Indonesia continues its programme to convert oil fuel to LPG for small fishery boats as an effort

to reduce emissions.

Increases the share of gas supply to buildings, mostly in residential buildings. City gas network
expansion will increase from up to 662.431 by 2021.

Mandatory biodiesel blending program starting from a 10% blend rate in 2016 to a 20% rate in
2019 to 30% rate in 2020, and 35% rate from February 2023 onward.

Reference

Ministry of Energy and
Mineral Resources
Ministry of Energy and
Mineral Resources

UNECC

Ministry of Energy and
Mineral Resources

Ministry of Energy and
Mineral Resources

Pertamina

Pertamina

Directorate General of Qil
and Gas

Ministry of Energy and
Mineral Resources

Ministry of Energy and
Mineral Resources
Directorate General of Qil
and Gas

Directorate General of Oil
and Gas

Ministry of Energy and
Mineral Resources
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https://www.esdm.go.id/assets/media/content/content-rencana-umum-energi-nasional-ruen.pdf
https://www.esdm.go.id/assets/media/content/content-rencana-umum-energi-nasional-ruen.pdf
https://jdih.esdm.go.id/storage/document/Kepmen-esdm-143-Thn%202019%20RUKN%202019.pdf
https://jdih.esdm.go.id/storage/document/Kepmen-esdm-143-Thn%202019%20RUKN%202019.pdf
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Indonesia%20First/First%20NDC%20Indonesia_submitted%20to%20UNFCCC%20Set_November%20%202016.pdf
https://www.esdm.go.id/en/media-center/news-archives/gasifikasi-batubara-ke-dme-ditargetkan-beroperasi-di-2027
https://www.esdm.go.id/en/media-center/news-archives/gasifikasi-batubara-ke-dme-ditargetkan-beroperasi-di-2027
https://migas.esdm.go.id/post/read/pemerintah-serius-upayakan-lifting-minyak-1-juta-barel
https://migas.esdm.go.id/post/read/pemerintah-serius-upayakan-lifting-minyak-1-juta-barel
https://www.pertamina.com/id/refinery--refinery-development-sector
https://www.pertamina.com/en/news-room/news-release/pertamina-to-implement-b100-through-green-refinery-project
https://migas.esdm.go.id/post/read/dorong-mnk-pemerintah-usulkan-new-simplified-gross-split-psc
https://migas.esdm.go.id/post/read/dorong-mnk-pemerintah-usulkan-new-simplified-gross-split-psc
https://migas.esdm.go.id/post/read/menteri-arifin-1-april-2020-harga-gas-industri-turun-jadi-us-6-per-mmbtu
https://migas.esdm.go.id/post/read/menteri-arifin-1-april-2020-harga-gas-industri-turun-jadi-us-6-per-mmbtu
https://migas.esdm.go.id/post/read/harga-gas-untuk-pembangkit-listrik-ditetapkan-us-6-per-mmbtu
https://migas.esdm.go.id/post/read/harga-gas-untuk-pembangkit-listrik-ditetapkan-us-6-per-mmbtu
https://migas.esdm.go.id/post/read/asyik-1-921-nelayan-cilacap-kebagian-paket-konkit-lpg-3-kg-gratis
https://migas.esdm.go.id/post/read/asyik-1-921-nelayan-cilacap-kebagian-paket-konkit-lpg-3-kg-gratis
https://migas.esdm.go.id/post/read/menteri-esdm-tetapkan-kepmen-esdm-tentang-rencana-induk-jaringan-transmisi-dan-distribusi-gas-bumi-nasional-2022-2031
https://migas.esdm.go.id/post/read/menteri-esdm-tetapkan-kepmen-esdm-tentang-rencana-induk-jaringan-transmisi-dan-distribusi-gas-bumi-nasional-2022-2031
https://ebtke.esdm.go.id/post/2023/01/09/3395/program.bahan.bakar.nabati.b35.siap.implementasi.mulai.1.februari.2023
https://ebtke.esdm.go.id/post/2023/01/09/3395/program.bahan.bakar.nabati.b35.siap.implementasi.mulai.1.februari.2023
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Energy policy

Coal Domestic Market Obligation

EV Development Programme

The 2-wheeler ICE motorcycle
conversion programme

Mandatory Energy Efficiency

Energy Efficiency Improvement
Programme

Indonesia NZE Roadmap

Accelerating renewable energy
development

Indonesia aims to increase
mineral-added value by developing
downstream industries.

Details

Implementation of Coal Domestic Market Obligation rate at 25% of each coal mining
company's production with a selling price of USD 70 per tonne for power production in 2022.

The target for light duty EVs is to reach 2 million units, and electric motorcycles will reach 13
million units by 2030.

Currently, 121 million units of ICE two-wheeler motorcycles are in operation in Indonesia. To
accelerate the electrification in transport sector, Indonesia plans to launch the ICE to EV
conversion programme for two-wheeler motorcycle.

Mandatory Energy Efficiency standards for home appliances (LED, lighting, air circulating and
air conditioning).

The Indonesian government aimed to improve energy efficiency by 17% of energy saving in 2025
and by 39% in 2050 against business-as-usual energy consumption.

Indonesia, in cooperation with IEA, launched its NZE roadmap for the energy sector of 2060.

Indonesia has issued new Presidential regulation to accelerate the development of renewable
energy and phasing out its coal power generations.

Indonesia aims to increase mineral-added value by developing downstream industries (not only
providing/exporting raw materials) and the battery industry to support electrification, especially
in the transport sector (EV).

Reference

Ministry of Energy and

Mineral Resources

Directorate General New

and Renewable Energy

and Energy Conservation

Ministry of Energy and

Mineral Resources

Ministry of Energy and

Mineral Resources

Ministry of Energy and

Mineral Resources

Ministry of Energy and

Mineral Resources

Ministry of Energy and

Mineral Resources

Ministry of Energy and

Mineral Resources
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https://drive.esdm.go.id/wl/?id=cwFohj0AaWgwIWQMNr5Yu68d8ptxTg4o
https://drive.esdm.go.id/wl/?id=cwFohj0AaWgwIWQMNr5Yu68d8ptxTg4o
https://www.esdm.go.id/en/media-center/news-archives/energy-ministry-iea-launch-nze-roadmap
https://www.esdm.go.id/en/media-center/news-archives/energy-ministry-iea-launch-nze-roadmap
https://www.esdm.go.id/en/media-center/news-archives/perpres-112-tahun-2022-diteken-era-pembangkit-listrik-rendah-emisi-dimulai
https://www.esdm.go.id/en/media-center/news-archives/perpres-112-tahun-2022-diteken-era-pembangkit-listrik-rendah-emisi-dimulai
https://www.minerba.esdm.go.id/berita/minerba/detil/20220916-menteri-esdm-industrialisasi-mineral-memerlukan-sinergi-dan-kolaborasi
https://www.minerba.esdm.go.id/berita/minerba/detil/20220916-menteri-esdm-industrialisasi-mineral-memerlukan-sinergi-dan-kolaborasi
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Notable Energy Developments

Energy development

Abadi LNG Project

Pertamina begins the year 2023
with thousands of barrels of oil
reserves discovered

Bio-CNG from palm plantation

Extension of Operation 2055: BP
LNG Tangguh Terminal

Coal-to-Dimethyl Ether (DME)
Conversion Programme

Just Energy Transition
Partnership Commitment with
Indonesia

Asia Zero Emission Community
(AZEC)

CCGT 275 MW in Sumatera

Refinery Development Master
Program (RDMP) Balongan

Details

Indonesia may form a consortium to take over Shell after Shell (35%) pulled out from Masela
Block (Abadi LNG Project). In this project, INPEX controls 65% and hopes to make a final
investment in Masela in the latter half of this decade.

Pertamina found potential oil deposits and produced thousands of barrels of new oil reserves in
the Rokan Working Area. There are four mainstay wells that are currently the focus because they
have sizable oil reserves, namely in the Minas, Petani, Benar, and Bekasap fields, which produce
between 1 000 and 1 400 barrels per day.

Indonesia started to produce Bio-CNG from palm plantations. For the first phase, 25
installations began to be constructed to make 387 000 M3 Bio-CNG.

The operation contract of LNG Tangguh Terminal operated by BP is extended from 2035 up to
2055 with an expected new investment of USD 4.6 billion.

The coal-to-DME conversion programme is a strategy to reduce LPG imports relied on by the
buildings sector. DME production is expected in 2027 at 1.4 million tonnes per year, with a total
investment value of around USD 2.1 billion

EU and the International Partners Group (IPG) launched JETP with Indonesia. This extended
partnership aims to mobilise an initial USD 20 billion over three to five years to achieve the future
ambitious climate and energy targets.

Japan and Indonesia initiated the Asia Zero Emission Community (AZEC). With this initiative,
Indonesia is prioritised to receive USD 500 million in funding to implement the energy transition.

CCGT Riau, with a total capacity of 275 MW, started its operation in 2022.

Balongan Oil Refinery Unit Extension Program, as one of the refinery that undergo the Refinery
Development Program, has been completed

Reference

REUTERS

Pertamina

Ministry of Energy and

Mineral Resources

Ministry of Energy and

Mineral Resources

Ministry of Energy and

Mineral Resources

JETP

Ministry of Energy and

Mineral Resources

Directorate General of

Electricity

Pertamina
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https://www.esdm.go.id/en/media-center/news-archives/berpotensi-gantikan-lpg-pembangunan-25-pabrik-biocng-dimulai
https://www.esdm.go.id/id/media-center/arsip-berita/pastikan-ketersediaan-lng-pemerintah-perpanjang-kks-tangguh-20-tahun-hingga-2055
https://www.esdm.go.id/id/media-center/arsip-berita/pastikan-ketersediaan-lng-pemerintah-perpanjang-kks-tangguh-20-tahun-hingga-2055
https://www.esdm.go.id/id/media-center/arsip-berita/gasifikasi-batubara-ke-dme-ditargetkan-beroperasi-di-2027
https://www.esdm.go.id/id/media-center/arsip-berita/gasifikasi-batubara-ke-dme-ditargetkan-beroperasi-di-2027
https://jetp-id.org/
https://www.esdm.go.id/en/media-center/news-archives/jepang-indonesia-inisiasi-asia-zero-emission-community
https://www.esdm.go.id/en/media-center/news-archives/jepang-indonesia-inisiasi-asia-zero-emission-community
https://gatrik.esdm.go.id/berita/index?slug=menteri-esdm-resmikan-pltgu-riau-biaya-produksi-listrik-sumatera-lebih-murah-dan-bersih&category=2
https://gatrik.esdm.go.id/berita/index?slug=menteri-esdm-resmikan-pltgu-riau-biaya-produksi-listrik-sumatera-lebih-murah-dan-bersih&category=2
https://www.pertamina.com/id/news-room/energia-news/rdmp-fase-1-tuntas,-kapasitas-pengolahan-kilang-balongan-naik
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Useful Links

BPH Migas, Downstream Oil and Gas Regulatory Agency — www.bphmigas.go.id

Ministry of Energy and Mineral Resources (KESDM) — www.esdm.go.id

Directorate General of Electricity — www.djk.esdm.go.id

Directorate General of Oil and Gas — www.migas.esdm.go.id

Directorate General of New Renewable Energy and Energy Conservation — www.ebtke.esdm.go.id

Directorate General of Mineral and Coal — www.minerba.esdm.go.id

National Energy Council — www.den.go.id

SKKMIGAS, Special Task Force for Upstream Oil and Gas — www.skkmigas-esdm.go.id

Ministry of Transportation — www.dephub.go.id

Ministry of Industry — www.kemenperin.go.id

PT Pertamina — www.pertamina.com

PT Pertamina Gas — www.pertagas.pertamina.com

PT PGN (Persero) — www.pgn.co.id
PT PLN (Persero) — www.pln.co.id

Statistics Indonesia (BPS) — www.bps.go.id

UNDP Indonesia — www.id.undp.org

World Bank — www.worldbank.org
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Japan

Introduction

Japan is an archipelago comprising of several thousand islands, with
the largest being Honshu, Hokkaido, Kyushu and Shikoku. Its terrain is
largely mountainous and densely forested. Japan boasts the world's
third-largest economy after the United States and China.

In 2021, Japan’s real gross domestic product (GDP) was approximately
USD 5 157 billion (2017 USD purchasing power parity [PPP]) (World
Bank, 2023). With a population of 126 million, the economy enjoyed a
per capita income of more than USD 41 000, a 2.6% increase from
2020, indicating a strong recovery momentum that has brought Japan’s
GDP close to its pre-pandemic levels. Despite its economic prowess,
Japan has modest energy resources, relying on imports for most of its
fossil fuel needs. The economy’s proven reserves include
approximately 44 million barrels of oil, 738 billion cubic feet (bcf) of
natural gas, and 350 million tonnes (Mt) of coal.

The Japanese Government periodically devises a Strategic Energy
Plan to steer Japan’s energy policy. The latest, the 6" Strategic Energy
Plan, promulgated in 2021, underscores a commitment to carbon
neutrality by 2050 and a reduction in greenhouse gas (GHG)
emissions. Furthermore, it introduces initiatives to ensure a stable
energy supply and lower energy costs while enhancing safety and
fulfiling Japan’s energy demands amidst the ongoing battle against
climate change. This plan has already led to significant outcomes, such
as the increased adoption of renewable energy sources, improvements

in energy efficiency across various sectors, and the stimulation of
technological innovation in energy storage and conservation.

Table 1: Japan’s macroeconomic data and energy reserves

Key data *° Energy reserves ¢ ¢

Area (million km?) 2 378 Oil (million barrels) ¢ 44
Population (million) © 126 Gas (billion cubic feet) ¢ 738
SES) (b2017 USD billion 5157 Coal (million tonnes) ¢ 350
COPpErSAPR EOLT gy Y ames U<

Source: 2 GIS (2022); ® World Bank (2023); ¢ Xu & Bell-Hammer (2023); ¢ El (2023); ©

NEA & IAEA (2023)

Note: Reserves are total proved reserves and reasonably assured recoverable

resources for uranium.

A key legislative advancement, the amendment to the Act on
Rationalizing Energy Use effective from April 2023, broadens the
policy’s remit to encompass non-fossil energies, signalling a strategic
pivot towards more sustainable energy consumption patterns. This
legislative change reflects Japan's resolve to harmonise economic
vitality with environmental conservation, even as it navigates the
lingering economic repercussions of the COVID-19 pandemic.

Energy Supply and Consumption

Total primary energy supply

In 2021, Japan’s total primary energy supply (TPES) reached 16 731
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petajoules (PJ), marking a 3.8% increase from the previous year
(Expert Group on Energy Data Analysis [EGEDA], 2023) (Figure 1).
Following the Great East Japan Earthquake, Japan took all its nuclear
reactors offline, leaving its energy mix dominated by fossil fuels.
Although coal and oil consumption saw a resurgence in 2021 following
the pandemic’s downturn, natural gas usage continued a steady
decline because of a significant increase in natural gas prices,
attributed to supply constraints and heightened global demand.

Figure 1: Japan’s energy supply, production, and net imports (PJ),
2000 to 2021
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Source: EGEDA (2023)

Oil remained the dominant energy source, accounting for 38% of
Japan’s TPES in 2021, with coal at 27% and natural gas at 22%
(EGEDA, 2023). The economy’s reliance on energy imports is
significant, as they constituted 89% of the TPES (EGEDA, 2023).

In 2021, Japan maintained its position as the world’s sixth-largest oil
consumer and the fourth within APEC economies. Japan’s oil

consumption heavily depends on imports, mostly from the Middle East.
During the 2010s, Japan diversified its oil sources, partially due to
increased imports from Russia via the Eastern Siberia Pacific Ocean
pipeline. By 2021, Saudi Arabia and the United Arab Emirates emerged
as the predominant suppliers, providing 37% and 36% of Japan'’s oll,
respectively (METI, 2023a).

Figure 2: Japan’s energy supply by fuel (PJ), 2000 to 2021
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Japan’s energy supply profile in 2021 showed oil leading at 6 308 PJ, a
slight increase of 1.6% from the previous year (EGEDA, 2023) (Figure
2). Coal, with the primary supply at 4 659 PJ, saw a more substantial
increase of 7%, affirming Japan’s status as one of the world’s largest
coal importers (EGEDA, 2023). The economy’s coal demand, driven by
power generation, steel production, and the cement industry, was
largely met by imports from Australia (72%), as of 2021 (METI, 2023a).
Australia was also the top supplier of coking coal at 55% in 2021
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(METI, 2023a).

Natural gas, another critical component of Japan’s energy mix, is
scarce domestically. In 2021, its domestic production stood at 2.3
billion cubic metres (bcm), with notable production in Niigata, Chiba,
and Hokkaido prefectures, accounting for 2.2% of domestic demand
(METI, 2023a). Japan’s LNG imports, essential for electricity generation
and city gas, accounted for a significant 20% of the global trade in 2021
and are mainly sourced from Australia (38%), Malaysia (14%), Qatar
(9.9%) and Russia (9.5%) (METI, 2023a). The primary natural gas
supply was 3 631 PJ, reflecting a decrease of 5.9% from the previous
year.

Figure 3: Energy supply mix — Japan and APEC, 2021
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In contrast to APEC’s overall energy mix, Japan has a notably higher
reliance on oil (+10%) and less on coal (-7.3%). The share of gas and

renewables is almost on par with the APEC region (EGEDA, 2023)
(Figure 3).

Total final consumption

In 2021, Japan saw a marginal increase in its final energy consumption,
excluding non-energy uses, rising 1.3% to 9 918 PJ from the previous
year (EGEDA, 2023). Including non-energy usage, the total climbed to
11 189 PJ (EGEDA, 2023).

Figure 4: Japan’s final consumption by sector (PJ), 2000 to 2021
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Despite a long-term downward trend since a 2005 peak, Japan
experienced a slight uptick in energy demand in 2021, attributed to the
economic rebound following the first year of the pandemic. With the
exemption of the residential sector, other sectors saw increases,
nudging the economy’s overall final consumption up by approximately
150 PJ from 2020 (EGEDA, 2023) (Figure 4).
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The industrial sector was responsible for 30% of Japan’s final energy
consumption, followed by the transport sector at 24%, the commercial
sector at 18%, and residential sector at 15% (EGEDA, 2023). Notably,
the commercial sector’s energy use is more than twice that of the
APEC region’s 8.2% (EGEDA, 2023) (Figure 5).

Figure 5: Final consumption by sector, Japan and APEC, 2021
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In 2021, industry demand surged by 5.1% compared to 2020, signalling
a recovery from the pandemic’s economic impact (EGEDA, 2023).
Although passenger transport saw a decline, a rise in freight activities
led to an overall 1% increase in the transport sector’s energy use to

2 649 PJ (EGEDA, 2023). Meanwhile, the residential sector’s
consumption fell by 6.6%, reflecting lifestyle changes as the economy
reopened (EGEDA, 2023).

Final energy demand

In 2021, oil remained the preeminent component of Japan’s final
energy demand at 43%, amounting to 4 284 PJ, which represents a
slight decrease of 1.4% compared to the previous year (EGEDA, 2023)
(Figure 6). Electricity and other energy sources constituted 35%, gas
12%, and coal 8.2% (EGEDA, 2023). The contribution of renewables to
Japan’s energy demand was relatively low at 2% (EGEDA, 2023). In
the APEC context, Japan’s dependency on oil was higher by 10
percentage points, while its use of coal was lower by 6.2 percentage
points, with negligible differences in the consumption of other fuels
(EGEDA, 2023) (Figure 7).

Figure 6: Japan’s final energy demand by fuel (PJ), 2000 to 2021
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Note: Does not include non-energy sector consumption of energy products.

116




APEC ENERGY OVERVIEW 2024

Figure 7: Final energy demand fuel share, Japan and APEC, 2021
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Transformation

Power sector

As of October 2023, Japan’s installed generating capacity stood at 266
gigawatts (GW) (METI, 2024b). It generated 1 040 terawatt-hours
(TWh) of electricity in 2021 (EGEDA, 2023) (Figure 8). The majority,
69% of this electricity, was derived from fossil fuels, while a significant
20% came from renewable sources such as hydro, solar, wind and
geothermal (EGEDA, 2023). Nuclear energy contributed 6.8% to the
mix after a period of stagnation following the 2011 Fukushima Daiichi
nuclear accident (EGEDA, 2023). By January 2024, Japan had
successfully restarted 12 commercial nuclear reactors, with Takahama
Unit 1 and Unit 2 among the latest to be restarted in 2023, further

bolstering its nuclear energy capacity (METI, 2024c).
Figure 8: Japan’s electricity generation by fuel, 2000 to 2021
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Japan’s energy profile contrasts with that of the broader APEC region;
it relies more heavily on fossil fuels by an additional 4.8 percentage
points and less on renewables by 4.9 percentage points (EGEDA,
2023) (Figure 9). Notably, it uses 14 percentage points more gas and
12 percentage points less coal, along with 6.1 percentage points less
hydropower (EGEDA, 2023).

Since 1995, the Japanese electricity market has been undergoing a
process of liberalisation to ensure fair competition and transparency.
Liberalisation diminishes monopoly power by facilitating competition in
the electricity market, where practical. Japan’s partial liberalisation
enabled businesses other than major electricity companies to sell
electricity. Independent power producers were introduced in 1995,
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along with a system of power producers and suppliers (PPSs).
Additionally, partial retail competition (for purchases over 2 000 kW)
was established in 2000. The scope of the retail competition was
expanded to include contracts larger than 500 kW in 2004 and larger
than 50 kW in 2005 (METI, 2011).

Figure 9: Electricity generation fuel share, Japan and APEC, 2021
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As a result of the earthquake and nuclear power accident in March
2011, and due to the limitations in the capacity of the east-west
frequency conversion facilities and inter-regional interconnection lines,
it was not possible to sufficiently operate the wide-area grid and supply
electricity. Afterwards, Japan’s electricity sector faced mounting
pressure to deregulate further to create a more competitive and
transparent system. Finally, in 2016, the retail electricity market was
fully liberalised. As of December 2021, the sales share of PPS reached
around 22% (METI, 2022).

This overview underscores Japan’s evolving energy landscape,

balancing traditional energy sources with renewables and navigating
through regulatory reforms to create a resilient and competitive
electricity market.

Energy transition

Ensuring a stable energy supply while addressing the urgent need for
emissions reductions is a critical balancing act for Japan, given its
scarcity of natural energy resources.

Emissions

Japan has legally enshrined the goal of carbon neutrality by 2050,
underscoring its commitment to environmental sustainability. Alongside
this, Japan has set a bold target to reduce greenhouse gas (GHG)
emissions by 46% by 2030 from 2013 levels, with an aspirational push
for a 50% reduction, as submitted in its Nationally Determined
Contribution (NDC) to the United Nations Framework Convention on
Climate Change (UNFCCC) (MoE, 2022).

Remarkably, Japan has made noteworthy progress in reducing CO-
combustion emissions, achieving a 20% reduction by 2021 from 2013,
reflecting the success of its energy policies and commitment to global
climate change goals (EGEDA, 2023) (Figure 10).

The economy also recognises the importance of improving energy
efficiency in developing economies such as Indonesia and Thailand,
where energy consumption is expected to surge. Japan is poised to
play a supportive role, leveraging its technological advancements and
experience to assist these economies in reducing the carbon emissions
associated with increased fossil fuel use.

As Japan continues to advance its energy transition, relevant issues
such as the integration of renewable energy, enhancement of energy
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storage solutions, and the development of smart grids will remain at the
forefront of policy and innovation. This comprehensive approach to
energy transition not only aims to secure Japan’s energy future but also
contributes significantly to global efforts in combating climate change.

Figure 10: Japan’s CO, combustion emissions (million tonnes), 2000 to
2021
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Energy security

Japan is actively strengthening its energy security by diversifying its
energy mix and building cooperative agreements with other economies.
Efforts to accelerate the domestic production of renewable energy are
underway, and Japan is also working on bringing more nuclear plants
back online. In addition, Japan is developing thermal power plants that
aim for lower emissions through technigues such as ammonia co-
combustion in boilers.

One of the key strategies in Japan’s energy policy is the utilisation of

ammonia as a potential clean energy source. Large-scale pilot trials
have shown the feasibility of burning a coal-ammonia mix, with the
largest power plant operator, JERA, investing in projects to test the
feasibility of 50% ammonia mix (Hughes & Beck, 2022). The success of
these projects could pave the way for significant reductions in CO-
emissions from thermal power generation. However, the environmental
benefits of using ammonia are contingent on how it is produced.
Ammonia production currently relies heavily on processes that emit
CO., but there is a potential for ‘green’ ammonia production using
renewable energy, which would result in near-zero emissions (Hughes
and Beck, 2022).

In terms of nuclear energy, Japan is considering bringing online
existing nuclear power plants that were mothballed after the Fukushima
triple disaster, as well as investing in the development of advanced
next-generation reactors for overseas use. However, the economy still
grapples with the aftermath of the Fukushima Daiichi incident, including
issues related to nuclear waste, decommissioning of old reactors, and
public trust in nuclear energy.

Moreover, carbon capture and utilisation (CCU) and carbon capture,
utilisation and storage (CCUS) projects have been implemented to
ensure energy security alongside achieving carbon neutrality (METI,
2022).

APEC Energy Goals

There are two energy-related objectives that APEC member economies
have agreed to meet as a collective: to improve energy intensity and
double the share of modern renewables.
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Energy intensity goal

In 2011, APEC member economies agreed to increase their ambition to
reduce energy intensity by 45% in 2035, relative to a 2005 baseline.
The original goal was a 25% improvement by 2030, relative to a 2005
baseline.

APEC is on track to achieve this energy intensity improvement. The
goal does not impose individual economy targets, but it is possible to
track the progress of individual APEC economies relative to the
overarching proportional improvement.

Figure 11: Japan’s total final energy consumption intensity index, 2000
to 2021 (2005 = 100)
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Japan has made significant strides in enhancing energy efficiency with
the establishment of the Energy Conservation Law in 1979, following
the oil crisis. This law serves as the cornerstone of Japan’s energy

conservation efforts (METI, 2019). This legislation targets key sectors
such as industry, buildings (both commercial and residential), and
transport, mandating improvements in energy efficiency. The law’s
long-term impact is evident, as Japan realised a notable 26%
improvement in energy intensity from 2005 to 2021, a testament to the
effectiveness of its energy policies (EGEDA, 2023) (Figure 11).
Furthermore, the year-on-year improvement from 2020 to 2021 alone
was 0.8%, reflecting ongoing advancements in energy conservation
and efficiency practices across the economy (EGEDA, 2023).

Doubling of renewables

The second energy goal involves doubling the share of modern
renewables in the APEC energy mix for the period 2010 to 2030. There
is no economy-level goal for individual member economies, but
improvements by individual economies will contribute to the doubling
goal.

Japan has made significant strides in renewable energy over the past
decade, witnessing a remarkable 93% increase in the renewable share
of final energy consumption, reaching 8.3% in 2021 (EGEDA, 2023)
(Figure 12).

The introduction of the feed-in tariff (FIT) system in July 2012 played a
pivotal role in this growth, particularly in solar energy, where Japan’s
solar capacity per square kilometre is among the highest of major
economies. The FIT system guaranteed a fixed purchase price for
electricity from renewable sources, spurring rapid deployment,
especially in the solar sector. This also led Japan’s renewable
generation share in the electricity mix to double in a decade from 10%
to 20% between 2011 and 2021 (EGEDA, 2023) (Figure 13).

120




APEC ENERGY OVERVIEW 2024

Figure 12: Japan’s modern renewable energy share, 2010 and 2021
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Note: Biomass used in the residential and commercial sectors is assumed to be
traditional biomass and is not included in the definition of modern renewables. All other
renewables (biomass used by industry, hydro, geothermal, etc.) are considered modern
renewables. Modern renewables also include the share of electricity that is generated
from renewable sources.

The 6" Strategic Energy Plan, released in October 2021, reaffirms
Japan’s commitment to renewable energy as a cornerstone of its future
generation. This plan envisions renewables accounting for 36-38% of
Japan’s electricity generation by 2030. The strategy emphasises the
need for innovation and recognises the potential role of hydrogen,
expecting it to play a central role in Japan’s clean energy transition.
Japan aims to establish a comprehensive hydrogen supply chain and is
exploring large-scale power generation based on hydrogen, which
could offer insights to the global energy community on making
hydrogen a viable clean energy source.

Figure 13: Japan’s renewable generation share, 2000 to 2021
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Japan faces challenges due to its geographical constraints, which can
lead to high grid connection costs. This, along with a gradual decrease
in FIT prices, has slowed down investment in solar power. To address
these issues, Japan is transitioning towards a feed-in premium (FIP)
scheme, which aligns the revenue for generators with market prices,
providing incentives for supply adjustments based on demand, unlike
the FIT scheme.

To continue reducing the cost of renewable generation and make it
competitive with conventional power sources, Japan is focusing on
technological innovation and market-based instruments to foster low-
carbon technologies. Discussions are underway about introducing
economic mechanisms such as carbon tax and carbon border
adjustments to enhance low-carbon technology adoption and further
increase energy efficiency.

The journey towards a sustainable and resilient energy system in
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Japan is characterised by a combination of policy measures,
technological advancements, and international cooperation, all aimed
at harmonising the economy’s energy security with its environmental
commitments.
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Energy Policy

Energy policy Details Reference

The Plan reflects Japan's approach to balancing energy security and environmental
sustainability. Sets diverse energy mix targets for 2030, emphasising a balanced approach

th i

e G EEiEgE Aney P between renewables (36-38%), nuclear (20-22%), LNG (20%), coal, oil (2%), and =1
hydrogen/ammonia (1%).

Japan's Nationally Determined A 46% GHG emission reduction target by 2030 from 2013 levels, showcasing Japan's

I . . . . MOE
Contribution (NDC) commitment to international climate goals. —
The Plan for Global Warming Outlines actionable measures for various stakeholders to achieve a 46% GHG emission

- MOE

Countermeasures reduction by 2050. —
The Long-Term Strategy under Japan’s strategy for low GHG emission development in line with the Paris Agreement provisions. MOE

the Paris Agreement

Clean Energy Strategy to
Achieve Carbon Neutrality by
2050

Focuses on energy security and accelerated decarbonisation in response to global energy shifts, Cabinet Public Affairs
especially due to geopolitical events. Office, Cabinet Secretariat

Action plans for 14 industries to support sustainable development and green technology through

Green Growth Strategy : : , . ; ; METI

various incentives and international cooperation. —
Basic Policy for the Realisation of A policy decided in February 2023 to enhance industrial competitiveness and decarbonisation, METI
GX promoting energy efficiency and the shift to decarbonised power sources. E—
Sector-specific Investment Promotes investment in prioritised sectors as part of the GX initiative, accelerating Japan's METI
Strategies for GX sustainable energy policies. E—
Top Runner Programme Sets efficiency benchmarks for household appliances to promote energy conservation. METI
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https://www.enecho.meti.go.jp/en/category/others/basic_plan/pdf/6th_outline.pdf
https://www.env.go.jp/en/headline/2551.html
https://www.env.go.jp/en/headline/2551.html
https://www.env.go.jp/en/headline/2551.html
https://www.japan.go.jp/kizuna/2022/06/clean_energy_strategy.html
https://www.japan.go.jp/kizuna/2022/06/clean_energy_strategy.html
https://www.meti.go.jp/english/policy/energy_environment/global_warming/ggs2050/index.html
https://www.meti.go.jp/english/press/2023/0210_003.html
https://www.meti.go.jp/english/press/2023/1222_002.html
https://www.asiaeec-col.eccj.or.jp/wpdata/wp-content/uploads/2019kazakhstan-mission-meti.pdf
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Energy policy Details Reference

Expand Economy-wide Coordination of Transmission Operators, achieve full liberalisation of

Electricity System Reform electricity retail business and generation and secure neutrality of power transmission and METI
distribution sectors.

Establishing Resilient and . - . . .

. L Implements measures for sustainable electricity supply, including disaster response

Sustainable Electricity Supply : METI
collaboration and renewable energy support. D

Systems

Baseload Market Aims to ensure_gqual access to cheap power supplies for new power retail companies, fostering  METI
market competition. (Japanese only)

Long-term Decarbonised Power Encourages investment in non-carbon-emitting power sources, aiming for long-term financial MET]

stability for renewable energy, nuclear power, and battery storage, reflecting a strategic

Source Auction o
approach to energy transition.

Japanese onl

. . Enhances economy-wide coordination of transmission operators and achieves full liberalisation METI
Feed-in Tariff (FIT) Law o . :
of the electricity retail business. (Japanese only)
Feed-in Premium (FIP) Introducgd in April 2022, the FIP system complements the FIT by aligning renewable energy METI
prices with market rates. (Japanese only)
J-Credit Scheme Certifies CO2 reduction or absorption volumes as credits, facilitating carbon offset initiatives. METI
ROEGIEY for Ceigen [Resyelig Focuses on recycling COz: into useful products, reducing atmospheric CO2 emissions. METI
Technologies
B_aS|c Plan f_qr th_e Promotion of Utilise biomass for energy, contributing to rural revitalisation and a recycling-oriented society. MAFFE
Biomass Utilisation
JOGMEC'’s Financial Assistance . . . .
to Japanese Companies Provide financial support to Japanese companies for energy projects. JOGMEC
Japan Bank for International Provide export loans, overseas investment loans, import loans, united loans, equity participation
. JBIC
Cooperation (JBIC) Support and guarantees. —
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https://www.meti.go.jp/english/policy/energy_environment/electricity_system_reform/index.html
https://www.meti.go.jp/english/press/2022/0128_002.html
https://www.meti.go.jp/shingikai/enecho/denryoku_gas/denryoku_gas/seido_kento/pdf/039_04_01.pdf
https://www.meti.go.jp/shingikai/enecho/denryoku_gas/denryoku_gas/seido_kento/pdf/086_05_00.pdf
https://www.enecho.meti.go.jp/category/saving_and_new/saiene/kaitori/index.html
https://www.enecho.meti.go.jp/about/special/johoteikyo/fip.html
https://japancredit.go.jp/english/pdf/credit_english_001_41.pdf
https://www.meti.go.jp/english/press/2021/pdf/0726_003a.pdf
https://www.maff.go.jp/e/policies/env/attach/pdf/biomass-2.pdf
https://www.jogmec.go.jp/english/oil/oilgas_10_000007.html
https://www.jbic.go.jp/en/support-menu/index.html
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Notable Energy Developments

Energy development Details Reference

In the Asia Zero Emission Community (AZEC) Leaders Meeting in December 2023, Prime
Minister Kishida affirmed the importance of achieving a common goal of “net-zero emissions
Asia Zero Emission Community through various pathways” and of a triple breakthrough of simultaneously achieving

(AZEC) “decarbonization, economic growth, and energy security”. And the meeting emphasised net-zero METI

emissions in Asia, with Japan promoting next-generation technologies and collaboration,

indicating Japan's leadership role in regional decarbonisation efforts.
The Revised Act on Rationalizing Expands energy rationalisation to non-fossil fuels, targeting large-scale businesses to adopt METI
Energy Use environmentally friendly equipment and processes. —
GX Promotion Act _Suppqrts Japan's transition to a (_jecarbonlsed, gromh-orlented economy WIt!’] measures METI

including carbon pricing mechanisms and the establishment of a GX Promotion Organization. B
Updated Basic Hydrogen Focuses on establishing a hydrogen supply chain based on carbon intensity and aims to position

) . - . oo METI

Strategy Japan as a leader in hydrogen and ammonia technology in Asia and the Indo-Pacific. —
New Nuclear Law Extends the operational limit of nuclear power plants beyond 60 years under strict safety AEC

regulations, reflecting the role of nuclear energy in Japan's energy mix.

A METI-led initiative focused on Green Transformation (GX), aiming to align clean energy
Tokyo GX Week 2023 transitions with decarbonisation and economic development, reflecting Japan's leadership in METI
global green transformation dialogues.

LNG Producer-Consumer An annual forum initiated by METI since 2012 for stakeholders in the LNG market to foster

Conference 2023 dialogue and cooperation, demonstrating Japan's pivotal role in the global LNG sector. S

Discussions focused on accelerating hydrogen demand with goals for substantial increases by
2030, highlighting hydrogen's role in sustainable growth and job creation, aligning with global METI
sustainable energy objectives.

Sixth Hydrogen Energy
Ministerial Meeting
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https://www.meti.go.jp/english/press/2023/1218_005.html
https://www.meti.go.jp/english/press/2023/0317_003.html
https://www.meti.go.jp/english/speeches/press_conferences/2023/0728001.html
https://www.meti.go.jp/shingikai/enecho/shoene_shinene/suiso_seisaku/pdf/20230606_4.pdf
https://www.aec.go.jp/jicst/NC/about/kettei/kettei230220_5.pdf
https://www.meti.go.jp/english/press/2023/1016_002.html#:~:text=From%20September%2025%20to%20October,realize%20green%20transformation%20(GX).
https://www.lng-conference.org/english/
https://www.meti.go.jp/english/press/2023/0925_002.html
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Energy development Details Reference

Launch of Nuclear Supply Chain  The platform supports Japan's nuclear energy initiatives, serving as a collaborative hub for
Platform Website stakeholders, ensuring alignment with Japan's energy goals and safety standards. B

METI and JOGMEC's evaluation of these deposits for domestic mineral supply, aligning with
Japan's ocean policy and marine resource development plans, indicating exploration of METI
alternative resources.

Comprehensive Evaluation of
Seafloor Hydrothermal Deposits

Useful Links

Agency for Natural Resources and Energy — https://www.enecho.meti.go.jp/en/

Ministry of Economy, Trade and Industry — https://www.meti.go.jp/english/index.html

Ministry of the Environment — http://www.env.go.jp/en/index.html

Ministry of Land, Infrastructure, Transport and Tourism — https://www.mlit.go.jp/en/index.html

Institute of Energy Economics, Japan — https://eneken.ieej.or.jp/en/

Energy Conservation Center, Japan — https://www.asiaeec-col.eccj.or.jp/
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https://www.meti.go.jp/english/press/2023/0929_001.html
https://www.meti.go.jp/english/press/2023/1108_003.html
https://www.enecho.meti.go.jp/en/
https://www.meti.go.jp/english/index.html
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Republic of Korea

Introduction

The Republic of Korea (Korea) is located in Northeast Asia, positioned
between China and Japan. It has an area of 100 413 square kilometres
(km?) and in 2022 had a population of approximately 52 million. Korea
has an extremely high population density, with an average of around
516 people per km2. Seoul, Korea'’s largest city and capital, is home to
around 20% of the total population and has a population density of 15
550 people per km2. The economy’s terrain consists of hills and
mountains with extensive coastal plains in the west and south. The
climate is relatively temperate, with four distinct seasons. Korea’s
energy consumption is influenced by weather conditions, which means
that air conditioning is essential during the hot summers and heating
during the frigid winters.

Korea has emerged as one of Asia’s most dynamic and rapidly
expanding economies in recent decades. In 2022, the GDP reached
USD 2 352 billion (2017 USD purchasing power parity [PPP]). The
GDP per capita in 2022 stood at USD 45 560(2017 USD PPP),
reflecting a threefold increase from 1990.

Korea’s primary industries include semiconductors, shipbuilding, cars,
petrochemicals, digital electronics, steel, and machinery parts and
materials. In 2022, manufacturing accounted for approximately 28% of
GDP, with an export-oriented manufacturing sector driving economic
growth. For instance, Korea's semiconductor and electric vehicle (EV)
battery production sectors are enhancing their capacities in line with

increasing demand.

Before and since President Yoon assumed office in May 2022, the
Korean government has faced global energy supply volatility due to the
rebalancing of the world energy markets provoked by geopolitical
volatility post-COVID conditions. As it becomes increasingly important
to strike a balance between carbon neutrality and energy security, the
new government continues to monitor the direction of changes in the
global energy supply chain to develop a feasible and reasonable
energy mix, having released their new energy policy goals and
directions in July 2022.

Korea has limited domestic energy resources. With no oil resources
except for a small amount of condensate, only 326 million tonnes of
recoverable coal reserves, and 0.3 trillion cubic feet of natural gas,
Korea relies on energy imports to sustain its strong economic growth.

Table 1: Korea’s macroeconomic data and energy reserves

Key data P Energy reserves ©

Area (km?2) 2 100 413 OQil (billion barrels) -
Population (million) 2 51.8 Gas (trillion cubic feet) 0.3
GDP 5,2017 USD billion 2 352 Coal (million tonnes) 326
PPP)

GDP per capita (2017 USD 45 560 Uranium (kilotonnes U i

PPP) P < USD 130/kgU)

Source: a KOSIS (2022); b World Bank (2023); ¢ Energy Institute (2023)

Note: Reserves are total proved reserves and reasonably assured recoverable
resources for uranium.
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Energy Supply and Consumption

Total primary energy supply

From 1990 to 2021, Korea’s total primary energy supply (TPES)
experienced a nearly threefold increase, rising from 3 890 PJ to 12 216
PJ. TPES demonstrated a robust growth trajectory, with an annual
average rate of 7.3% from 1990 to 2000, outpacing the 7.1% annual
growth rate of the economy during the same period. Following 2000,
TPES experienced a notable increase of 56%, rising from 7 811 PJ to
12 216 PJ. However, a decrease of 2.08% was observed in the three-
year span from 2018 to 2020 largely attributable to the COVID-19
pandemic (Figure 1). In particular, reductions in energy supply in 2020
were primarily derived from coal and oil compared to 2019 levels. After
four consecutive years of decline, Korea witnessed a substantial 5.7%
surge in its TPES in 2021, primarily driven by oil and gas (EGEDA,
2023).

Figure 1: Korea’s energy supply, production, and net imports (PJ), 2000
to 2021
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Due to its limited domestic energy resources, a significant portion of
Korea’s TPES is imported. In 2021, approximately 85.2% of Korea’s
TPES was reported as net imports. During that year, Korea ranked as
the world’s fourth-largest importer of crude oil, sixth-largest importer of
natural gas, and fourth-largest importer of coal (IEA, 2023).

From 2000 to 2021, Korea’s TPES fuel mix reflected the economy’s
desire to have a stable energy supply (Figure 2). During this period,
renewable energy experienced substantial growth, rising from 34 PJ to
254 PJ, marking a modest increase in its proportional share from 0.4%
to 2.1%. Notably, the share of natural gas saw a rapid surge, from 9%
in 2000 to 18.6% in 2021. The volume of natural gas consistently
increased from 1 647 PJ in 2015 to 2 278 PJ in 2021. In contrast, coal
reached its peak in 2017, and oil reached its highest point in 2018,
followed by a subsequent decline until 2020. Despite these fluctuations,
coal, oil, natural gas and renewable energy sources collectively
contributed to an overall increase in TPES in 2021 (EGEDA, 2023).

Figure 2: Korea's energy supply by fuel (PJ), 2000 to 2021
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As of 2021, the composition of coal, oil and gas in Korea’s energy mix
accounted for more than 80% of TPES, which is similar to APEC
(Figure 3). However, Korea’s TPES fuel mix displayed differences in
the distribution of energy sources when compared to the overall APEC
region. Notably, the proportion of oil and other in Korea’s TPES was
higher than APEC, although coal, gas, and renewables were
comparatively lower. Korea'’s oil share in the TPES was 38%. Coal and
gas were followed by 26% and 19% respectively, which was lower than
the APEC estimates. Meanwhile, APEC’s renewable energy share was
four times that of Korea’s. Renewable energy accounts for 8.2% of the
energy supply in APEC, compared to 2.1% in Korea.

Figure 3: Energy supply mix — Korea and APEC, 2021
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Total final consumption

Total final consumption represents end-use energy, which includes
non-energy uses of energy products. Korea’s total final consumption
(including non-energy) in 2021 was 7 608 PJ, indicating a 4% rise from

the previous year. After three consecutive years of declining energy
consumption, which included a significant 3.4% decrease in 2020 due
to the impact of the COVID-19 pandemic, 2021 marked a rebound in
energy consumption.

Korea's final consumption was primarily dominated by the non-energy
and industrial sectors, which accounted for the largest shares at 29%
and 26%, respectively. The transport sector, on the other hand,
accounted for approximately 20%. The remaining 25% consists of the
commercial, residential, and agriculture sectors. Since the late 1990s,
the agricultural sector has seen an overall decrease in consumption,
hitting its lowest point at 158 PJ in 2021. Except for agriculture and
commercial sectors, all other sectors experienced growth in
consumption in 2021.

Figure 4: Korea’s final consumption by sector (PJ), 2000 to 2021
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In comparison to APEC, Korea'’s industry and transport sectors account
for a smaller share of final consumption, with the non-energy sector
holding a larger portion (Figure 5). In 2021, APEC'’s final consumption
share in the industry and transport sectors was 33% and 25%,
respectively, compared to Korea’s consumption of 26% and 20%.

The non-energy sector generally refers to energy products that are
used as raw materials rather than being consumed as fuel or
transformed. These are often oil products used in the chemical and
petrochemical industries to produce plastics or lubricants. In 2021,
Korea's non-energy sector represented 29% of final consumption, more
than doubling the APEC proportion of 12%.

Figure 5: Final consumption by sector, Korea and APEC, 2021
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Final energy demand

Korea's final energy demand displayed a steady upward trend from
2009 to 2018. However, a decline in the final energy demand was
observed from 2019 to 2020 because of the COVID-19 pandemic
(Figure 6). Korea'’s final energy demand, on the other hand, rebounded
to 5382 PJ in 2021, which is comparable to levels observed prior to the
COVID-19 pandemic. An analysis of fuel demand over the past two
decades indicates that the proportion of coal and oil in the total demand
has declined, according to data from 2001 to 2021. In particular, the
combined share of the two fuel sources decreased from 61% to 41%
between 2001 and 2021. However, the share of other sectors, including
gas, renewables, electricity, and others, has consistently increased.

Figure 6: Korea final energy demand by fuel (PJ), 2000 to 2021
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Note: Does not include non-energy sector consumption of energy products.
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In comparison to APEC, Korea'’s electricity demand is relatively high.
Korea’s final energy demand in ‘electricity and others’ accounts for
42%, while APEC accounts for 34% (Figure 7). Korea’s economic
growth has led to a huge increase in electricity demand during the last
few decades. Power-based equipment has also continuously
increased, which has contributed to electricity’s growing share of total
final energy demand. According to the 10th Basic Plan for Long-term
Electricity Demand and Supply (2022-36) announced by the Ministry of
Trade, Industry and Energy (MOTIE), it is projected that electricity
consumption will increase by 1.7% annually from 2022 to 2036.
Notably, as of 2021, Korea’s coal consumption remains considerably
lower than that of APEC.

Figure 7: Final energy demand fuel share, Korea and APEC, 2021
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Transformation

Power sector

The energy consumption in Korea’s transformation sectors has
experienced significant growth since 2000, primarily driven by a steady
expansion of electricity generation capacities. Between 2000 and 2021,
the overall power generation more than doubled, from 289 TWh in 2000
to 608 TWh in 2021 (Figure 8). In 2011, a power outage led to
restrictions on electricity supply in certain areas. A stable electricity
supply was therefore one of the foremost energy policies of Korea.

Analysing each source of fuel generation, coal contributed to 34% of
Korea’s electricity in 2021, compared to its share of 42% in 2019. With
an increased emphasis on carbon neutrality ambitions, coal power
generation is expected to fall considerably in the long run. In contrast,
gas and renewable energy increased their proportion of the generation
mix in 2021 compared to the previous year.

In January 2023, the Korean government released the 10th Basic Plan
for Long-term Electricity Demand and Supply, a 15-year outlook that is
updated every two years. According to the plan, nuclear power, LNG,
and renewable energy facilities are expected to expand, while coal
power plants would be steadily phased out. Specifically, the Plan
involves the replacement of aging coal plants with LNG. Additionally,
there will be continued investments in nuclear power and renewables,
which will be assessed for safety and feasibility. Given the potential for
high volatility in long-term power generation, a cautious estimate
suggests that nuclear power and renewables will each account for
more than 30% of total electricity generation by 2036.
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Figure 8: Korea’s electricity generation by fuel, 2000 to 2021
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In Korea’s electricity generation mix, the proportions of oil were
comparable to the generation mix observed for APEC in 2021 (Figure
9). Meanwhile, there were some differences between Korea and APEC
in terms of power generation fuels. In 2021, Korea had a smaller
percentage of coal power generation than APEC, with 34% in Korea
and 43% in APEC, whereas Korea and APEC had similar shares of
coal power generation in 2019. Gas constituted 31% of the power
sector in Korea, an amount that surpassed that of APEC (20%). The
share of nuclear power in Korea was 26%, more than double that of
APEC’s part of roughly 10%. In contrast to gas and nuclear, APEC had
a larger ratio of renewables than Korea. In addition, hydro accounts for
0.5% in Korea and 14% in APEC.

Figure 9: Electricity generation fuel share, Korea and APEC, 2021
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Source: EGEDA (2023)
Refining

Korea has steadily promoted investments in large-scale refineries and
facility enhancements to improve the quality of its products. As a result,
as of 2022, Kaorea's oil refining capacity reached 3 363 thousand
barrels per day, ranking 5th in the world (Energy Institute, 2023). More
precisely, Korea’s global share stood at 3.3%, followed by the US
(18%), China (17%), Russia (7%) and India (5%).

Following the end of the COVID-19 pandemic, Korean oil refining
businesses reported increased exports of major oil products such as
diesel, gasoline, and jet fuel, reaching 46 672 billion barrels in 2023.
Despite this short-term export performance, Korean oil refineries are
facing challenges in reducing long-term oil demand and achieving
carbon neutrality to diversify their business portfolio.
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Energy Transition

Given that climate change transcends environmental concerns, and the
Paris Agreement signifies a global pledge, the Korean Government
maintains its dedication to the clean energy transition. In October 2021,
the government announced an updated nationally determined
contribution (NDC) towards achieving carbon neutrality by 2050. This
updated target sets a more ambitious goal of a 40% reduction in
Korea’s GHG emissions by 2030, compared to 2018 levels,
representing a significant increase from the original target of 26%. To
oversee and coordinate domestic carbon-neutral policies, the 2050
Carbon Neutrality Committee was established in May 2021 as a
presidential body, and later renamed the Presidential Commission on
Carbon Neutrality and Green Growth in March 2022. However, it is
noteworthy that the pursuit of energy security, especially in the context
of global energy supply instability, is emerging as a crucial
consideration within the energy transition policies.

Emissions

EGEDA data reveals that, although Korea's CO; emissions per GDP
have shown a decline over the past three years, there has been a
general increase in emissions since 2000, reaching a peak in 2018
(Figure 10). This implies that efforts from stakeholders to reduce CO
emissions in each sector should be complemented by effective policy
implementation.

After President Yoon took office in May 2022, the Presidential
Commission on Carbon Neutrality and Green Growth released vision
and promotion strategies for carbon neutrality and green growth in
October 2022. Subsequently, in April 2023, the commission unveiled its
1st Basic Plan for Carbon Neutrality and Green Growth. The Basic Plan
aims to provide policy directions and strategies for achieving carbon

neutrality by 2050 through the following strategies: (1) implementing
specific and efficient measures to reduce GHG emissions, including the
utilisation of carbon-free energy sources; (2) promoting carbon
neutrality led by private sectors through technology innovation and
facilitating investments; (3) improving the efficiency of domestic energy
consumption and establishing a cooperative system between the
central and municipal government, and (4) strengthening international
cooperation.

Furthermore, the Korean Government proposed to push forward the
Carbon-Free Energy (CFE) Initiative to the international community.
The CFE Initiative emphasises the widespread use of nuclear energy,
hydrogen, and CCUS (carbon capture, utilisation, and storage), which
would serve as a feasible and sustainable ways to achieve both energy
security and carbon neutrality goals. Korea intends to develop detailed
measures for CFE initiative such as carbon-free certification
requirements that other economies may agree on and pursue together.

Figure 10: Korea’'s CO, combustion emissions (million tonnes), 2000 to
2021
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Energy security

Since Korea is one of the world's largest importers of oil and gas,
energy security has long been a priority for ensuring the stable supply
of energy. The recent geopolitical volatility has raised greater emphasis
on energy security, particularly during the ongoing energy transition to
cleaner sources. In response to recent environmental changes, the
Korean Government announced new energy policy goals and directions
in July 2022, aiming to respond to global energy supply chain risks and
carbon neutrality.

The energy policy directions aim for a practical and balanced energy
mix, implying a resumption of the construction of the Shin-Hanul No. 3
and No. 4 nuclear reactors. The objective is to increase the nuclear
energy ratio to at least 30% by the year 2030. The energy mix
adjustment involves the construction of power grid to accommodate the
change in power supply mix, along with the implementation of a power
system stability plan.

Furthermore, several internal and external efforts are underway to
strengthen the supply. In January 2024, Korea’s National Assembly
passed the Special Act on National Resource Security Act, which aims
to develop a comprehensive framework for energy security through the
implementation of essential policy measures. There is also a continued
effort to diversify imports through bilateral and multilateral
collaborations. For instance, participation in a Mineral Security
Partnership (MSP) is aimed at ensuring a secure supply chain for
critical minerals in coordination with other economies. In addition, to
alleviate the financial burden on individuals vulnerable to energy
poverty, energy vouchers and support for energy efficiency measures
have been expanded.

APEC Energy Goals

There are two energy-related objectives that APEC member economies
have agreed to meet as a collective: to improve energy intensity and
double the share of modern renewables.

Energy intensity goal

In 2011, APEC member economies agreed to increase their target to
reduce energy intensity by 45% in 2035, relative to a 2005 baseline.
The original goal was a 25% improvement by 2030, relative to a 2005
baseline. APEC is on track to achieve this energy intensity
improvement. The goal does not impose individual economy targets,
but it is possible to track the progress of individual APEC economies
relative to the overarching proportional improvement.

Figure 11: Korea’s total final energy consumption intensity index, 2000
to 2021 (2005 = 100)
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Korea'’s total final energy consumption intensity, excluding non-energy
sectors, has shown improvement since 2005, with only a slight setback
in 2010 (Figure 11). In 2020, the improvement was 30% compared to
the 2005 baseline, representing 1% improvement from the previous
year and 8% during the last five years (2017-2021).

The economic situations of APEC economies, especially energy usage,
may change as technology advances and industries develop. It is
therefore necessary to closely monitor whether the energy intensity in
Korea continues to improve in the next years.

Doubling of renewables

The second energy goal involves doubling the proportion of modern
renewables in the APEC energy mix from 2010 to 2030. While there is
no specific economy-level goal for each member economies, progress
made by individual economies will contribute to achieving the doubling
goal.

Korea has continuously promoted policies to increase renewable
energy in response to climate change and for sustainable long-term
growth. While APEC increased from 6.0% to 9.9% in 2021 compared to
2010, Korea increased at a faster rate, surging from 1.3% to 3.5%.

Between 2000 and 2021, Korea's renewable energy witnessed a rapid
increase, particularly notable from around 2015 (Figure 13). The 10th
Basic Plan for Long-term Electricity Demand and Supply (2022-36)
announced that it would promote phased renewable supply along with
renewable energy back-up facilities. According to this plan, renewables
will account for around 30% of total generation mix by 2036.

Figure 12: Korea’s modern renewable energy share, 2010 and 2021
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Note: Biomass used in the residential and commercial sectors is assumed to be
traditional biomass and is not included in the definition of modern renewables. All other
renewables (biomass used by industry, hydro, geothermal, etc.) are considered modern
renewables. Modern renewables also include the share of electricity that is generated
from renewable sources.

Korea has also implemented measures to ensure a stable supply of
renewables, such as the Renewable Portfolio Standards (RPS)
established in 2012. The RPS requires power generation businesses to
produce a certain amount of annual electricity production as renewable
energy. While the RPS system has served its role in fostering the
development of a more mature renewable energy market, MOTIE
announced in January 2024 that it considers changing the current RPS
system to gradually introducing an auction system to effectively adapt
to changing market conditions.
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Figure 13: Korea’s renewable generation share, 2000 to 2021
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Energy Policy

Energy policy Details Reference

In accordance with the Electricity Business Act, it is required for the Ministry of Trade, Industry
and Energy (MOTIE) to establish the biennial Basic Plan for Electricity Demand and Supply.
The 10th Basic Plan, which was released in January 2023, presented mid- to long-term
projections for power demand and proposes a pragmatic and rational energy mix from 2022 to
2036. MOTIE plans to develop the 11th Basic Plan in 2024 for the period 2024-2038.

The Gas Business Act requires MOTIE to develop a biennial long-term plan for natural gas

Ministry of Trade,
Industry and Enerqy

10th Basic Plan for Electricity
Demand and Supply

15th Long-term Natural Gas supply and demand. The 15th Plan, published in April 2023, underlined the importance of gas Ministry of Trade,
Demand and Supply Plan supply and demand stability, and provided a natural gas demand forecast for the years 2023 - Industry and Energy
2036.

In July 2022, MOTIE announced the New Government Energy Policy Direction. This
announcement provided re-establishing the energy mix by raising the share of nuclear energy
to a minimum of 30% by 2030. Furthermore, ensuring energy security, emphasising energy
demand efficiency, and improving the structure of electricity market were outlined in the New
Energy Policy.

The Energy Master Plan serves as an all-encompassing strategy that covers macro-scale plans
across various energy sectors. This comprehensive plan outlines mid- to long-term energy Ministry of Trade,
policy frameworks and targets across the economy. In June 2019, the 3rd plan was unveiled, Industry and Energy
covering the period from 2019 to 2040.

Announced during the 5th meeting of the Hydrogen Economy Commission in November 2022.
This new plan strives to cultivate the clean hydrogen ecosystem, establish a legal framework for
hydrogen infrastructure, and drive technical innovation, etc.

The 5th Plan, released in December 2020, is designed to establish an ecosystem that facilitates
the utilisation of renewable energy for a low-carbon economy. This plan outlines key strategies
for renewable energy industry and demand projections.

Ministry of Trade,
Industry and Enerqgy

New Energy Policy Goals and
Directions

3rd Energy Master Plan

Ministry of Trade,
Industry and Enerqy

New Hydrogen Economy Policy
Directions

Ministry of Trade,
Industry and Energy

5th Basic Plan for Renewable
Energy

Presidential Commission
on Carbon Neutrality and
Green Growth

2030 NDC (Nationally Determined  The 2030 NDC are intermediate goals for achieving carbon neutrality by 2050. Korea has
Contribution) established an updated target of reducing 40% of its GHG emissions by 2030 from 2018 levels.

In accordance with the Framework Act on Carbon Neutrality, Korea unveiled its 1st Basic Plan
1st Basic Plan for Carbon in April 2023. This plan will be updated every five years for the next 20 years, spanning from
Neutrality and Green Growth 2023 to 2042. The 1st Plan includes provisions for adjusting reduction targets for each sector,

developing core green technologies, and facilitating support for policy and private financing.

Presidential Commission
on Carbon Neutrality and
Green Growth
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Energy policy Details Reference

In February 2023, MOTIE unveiled a strategy that outlined various measures to secure the
Strategy for Securing Reliable supply chain of critical minerals. These measures include identifying specific strategic critical Ministry of Trade,
Critical Minerals Supply minerals, enhancing international cooperation, mitigating supply risks, and promoting financial Industry and Energy

assistance and investment.

In May 2020, MOTIE announced a plan to enhance the government’s financial support for
resource exploration projects undertaken by private sector enterprises, aiming at ensuring
resources security.

In accordance with the Energy Use Rationalization Act, MOTIE has formulated a demand-side
6th Basic Plan for Energy Use strategy for the mid- to long-term every five years since 1993. The 6th plan, unveiled in August ~ Ministry of Trade,
Rationalization 2020, aims to strengthen demand management, enhance energy use efficiency, and promote Industry and Enerqy
institutional development.

Ministry of Trade,
Industry and Energy

Basic Plan for Resources
Development

Notable Energy Developments

Energy development Details Reference

The Korean Government proposed the concept of the CFE Initiative during the 2023 UN
General Assembly and COP 28, highlighting the importance of utilising various carbon-free

ceiborHEee By (CHE) energy sources such as nuclear power, hydrogen, and renewable energy. This initiative aims to

Ministry of Trade,

LS provide more sustainable and rational carbon-free energy alternatives, especially to highly R
industrialised economies like Korea.
In January 2024, the Special Act on National Resource Security Act was passed in Korea's
National Assembly. This Act seeks to establish a comprehensive framework for energy security
Special Act on National Resource through the implementation of the key policy measures. These measures include the Ministry of Trade,
Security identification of critical resources, such as oil, natural gas, uranium, and critical minerals. The Industry and Energy

Act also provides a legal basis for storage requirements and the establishment of an early
warning system for emergency situations.

In January 2024, Korea's National Assembly passed the new CCUS Act bill, which aims to
provide a comprehensive framework to promote the CCUS business within the economy. This
legislation enables the establishment of a CCUS Basic Plan every five years and outlines
promoting the CCUS industry, infrastructure, project management, and technology
development.

Ministry of Trade,
Industry and Enerqgy

Act on Carbon Capture, Utilization
and Storage (CCUS)
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Energy development Details Reference

In continuation of the New Hydrogen Economy Policy Directions, released during the 5th
Hydrogen Economy Committee, the 6th meeting held in December 2023 focused on outlining
specific strategies to promote the hydrogen industry. These strategies include the establishment
of certification criteria, technology development, and the growth of hydrogen car and charging
infrastructure.

Ministry of Trade,
Industry and Energy

6th Hydrogen Economy Committee
Meeting

Useful Links

Korea Energy Statistical Information System — https://www.kesis.net/main/main.jsp

Korea Electric Power Corporation — https://home.kepco.co.kr/kepco/main.do

Korea Energy Economics Institute — http://www.keei.re.kr/main.nsf/index.html

Korea Energy Agency — http://www.energy.or.kr/'web/kem home new/new main.asp

Korea Gas Corporation — https://www.kogas.or.kr:9450/portal/index.do

Korea National Oil Corporation — https://www.knoc.co.kr/

Presidential Commission on Carbon Neutrality and Green Growth — https://www.2050cnc.go.kr/base/main/view

Ministry of Trade, Industry and Energy — http://english.motie.go.kr/www/main.do

Ministry of Environment — http://eng.me.go.kr/eng/web/main.do

Statistics Korea — http://kostat.go.kr/portal/eng/index.action
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Malaysia

Introduction

Malaysia has always emphasised the importance of the energy sector’s
critical role in the economy. In pursuing a net zero future, Malaysia has
released the Twelfth Malaysia Plan, spanning 2021 to 2025, and the
National Energy Policy 2022-2040 has laid the groundwork for
transitioning to this target. Malaysia has developed the National Energy
Transition Roadmap (NETR) 2023 to accelerate this energy transition
effort. This roadmap is vital for steering Malaysia’s shift from a traditional
fossil fuel-based economy to a high-value green economy. The NETR
approach is based on the fundamental energy trilemma of security,
affordability and sustainability.

The NETR establishes the pathway for improving the domestic energy
mix, GHG emission reduction, and energy transition initiatives. Within
NETR there are ten flagship catalyst projects covering six energy
transition levers, namely, energy efficiency (EE), renewable energy (RE),
hydrogen, bioenergy, green mobility, and carbon capture, utilisation, and
storage (CCUS).

In addition, Malaysia has launched multiple documents spearheading the
economy's vision to reach the status of a carbon-neutral economy by
2050, i.e., the Hydrogen Economy and Technology Roadmap (HETR)
and New Industrial Masterplan (NIMP).

These plans reinforce Malaysia’s commitment to net zero emissions as
early as 2050. By 2050, NETR initiatives are expected to deliver a 32%
reduction in GHG emissions for the energy sector compared to the 2019

baseline, reaching 4.3 MtCO.eq emissions per capita. This aligns with
Malaysia’s Nationally Determined Contribution (NDC) under the Paris
Agreement. Malaysia intends to reduce its greenhouse gas (GHG)
emissions intensity against GDP by 45% by 2030, relative to its 2005
levels, on an unconditional basis. Malaysia has announced a new target
for installed renewable energy (RE) capacity in July 2023, aiming for 70%
by 2050. As of December 2023, Malaysia’s installed RE capacity stood
at 25%.

Table 1: Malaysia macroeconomic data and energy reserves

Key data P Energy reserves °

Area (million km?) 330441 OQil (billion barrels) 443
Population (million) 33.4 Gas (trillion cubic feet) 76.032
GDP (2017 USD billion 884.1 Coal (million tonnes) 1938.4
PPP)

COPperabta (07 555, Uismum aomes U g

Source: a DOSM, EPU (2023); b World Bank (2022); ¢ EC (2023).

Note: Reserves are total proved reserves and reasonably assured recoverable
resources for uranium.

On October 2023, the Malaysian Parliament passed the Energy
Efficiency and Conservation Bill 2023 (EECA). This legislation
represents a key component of the National Energy Transition Roadmap
and aims to promote demand-side energy management by overseeing
conservation and efficient energy consumption. The act will require
significant domestic energy consumers to implement energy-saving
measures covering electrical and thermal energy. The EECA will
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regulate the heavy industrial and commercial users that consume 21 600
GJ per annum, equivalent to MYR 2.4 million (USD 500 thousand) in
annual electricity bills or MYR 1 million (USD 200 thousand) in natural
gas bills, covering 1 500 out of 2 700 industrial users, representing 70%-
80% of industrial consumption and 500 out of 1.7 million commercial
consumers.

Malaysia’s GDP growth was confirmed at 3.3% year-on-year in Q3 of
2023 from a near two-year low of 2.9% in the previous period.

Malaysia's energy sector has historically been dominated by fossil
fuels, i.e., coal, oil and natural gas, with the economy being a
significant producer and exporter of oil and gas. Malaysia’s crude oil
reserve stood at 4.43 billion barrels, while total natural gas reserves
stood at 76.032 Tscf in 2023. Malaysia has significant coal reserves at
276.04 million tonnes, The economy uses 90% of the reserve for
domestic use.

Energy Supply and Consumption

Total primary energy supply

Malaysia's total energy supply has grown since 2000 at an annual
average of 3.4%, reaching 4 006 PJ in 2021 (Figure 1). In 2020, there
was low energy demand due to the outbreak of COVID-19, and in
2021, a slight increment in energy supply was observed as a result of
economic recovery, although the recovery has been relatively slow,
given that 2019 levels of supply have not been surpassed.

Total primary energy supply (TPES) increased by 2.9% compared to
2020, but is still down 3.1% in 2019. Both gas and renewable fuel types
increased. However, coal and oil recorded a slight reduction. Natural
gas is the leading fuel used in TPES with its share of 44.5%, followed

by crude oil at 27.7%, coal and coke at 23.8%, and renewable energy
(RE) at 4.1%.

Figure 1: Malaysia energy supply, production, and net imports (PJ),
2000 to 2021
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Source: EGEDA (2023)

Gas is the main energy source in Malaysia for 2021 due to its reliability
and affordability compared to other fossil fuels. Malaysia has significant
natural gas reserves, making it a readily available and domestically
sourced energy option. Decades-long gas price control by the
government, fostering demand and inefficient energy use, burdening
Petronas investment capacity and discouraging the development of
more expensive domestic production. Investments in gas infrastructure
and technologies have enhanced its accessibility and efficiency, further
solidifying its position as the main energy supply in the economy.

It is forecast that in the coming three years, more than 25 oil and gas
wells are to be drilled each year, focusing on shallow water plays within
Peninsular Malaysia and Sarawak and deepwater wells in Sabah. This
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is expected to sustain and grow Malaysia’s oil and gas production of
two million barrels of oil equivalent per day by 2025. Malaysia’s
renewable energy comes from solar and hydro sources and is mostly
used in power generation.

Figure 2: Malaysia energy supply by fuel (PJ), 2000 to 2021
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The availability of indigenous oil and gas resources in Malaysia and the
low global fossil fuel prices in 2021 continued to be contributing factors
to higher reliance on fossil fuels than the APEC region (Figure 3). Oil
and gas shares were about 20% higher than in the APEC region. Coal
was lower as Malaysia imported about 90% of its coal supply and
shifted away to cleaner resources. Renewables and other shares were
also below that in the APEC region.

Figure 3: Energy supply mix — Malaysia and APEC, 2021
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Total final consumption

In terms of final consumption, the industry sector has the largest share,
with 33.5% in 2021. The transport sector followed with 31.6%, non-
energy with 19.0%, and the ‘others’ sector with 15.9%. As shown in
Figure 5, in 2021 the total final energy consumption experienced an
upward trend of 0.2% from 2020. This was due to increasing energy
consumption in the industry sector in particular. In contrast, the
transport sector is still facing a downward trend as the government and
private organisations are encouraged to work from home (WFH).
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Figure 4: Malaysia final consumption by sector (PJ), 2000 to 2021
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Like the APEC region, the transport and industry sectors represented
the most significant portion of Malaysia's final consumption, more than
60% in 2021 (Figure 5). The non-energy consumption share was larger
in Malaysia than in the APEC region in 2021. Malaysia has many
petrochemical plants, including fertiliser plants in Peninsular Malaysia,
Sabah and Sarawak, which use oil and gas as feedstock. The non-
energy sector's energy consumption growth was mainly driven by
feedstock availability and price. The industry sector was expected to
grow steadily, supported by one of the main clusters of the Twelfth
Malaysian Plan on propelling the growth of strategic hub and high-
impact industries as well as micro, small and medium-enterprises.

Figure 5: Final consumption by sector, Malaysia and APEC, 2021
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Final energy demand

Malaysia experienced a 4% annual growth in final energy demand,
rising from 1 149 PJ in 2000 to 1 944 PJ in 2021. Fossil fuels
constituted nearly 70% of the fuel share utilised by end-users in 2021,
marking a 0.04% increase from the previous year. Petroleum products,
primarily oil, comprised over half of the end-user fuel share in 2021.
Within this, the transport sector accounted for 76% of the total oil
demand, while the industry sector utilised 19.7%, the non-energy sector
4%, and other sectors 0.3%.

Electricity emerged as the second most prominent fuel, remaining
unchanged from 29% of the end-user fuel share in 2020 to 29% in
2021. Post-COVID-19 pandemic, electricity demand in 2021
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experienced a minor increase in volume due to a notable increase from
the residential sector, offset by a substantial reduction from other
sectors. The government had introduced reliefs and initiatives to
mitigate household electric bill increases.

Figure 6: Malaysia final energy demand by fuel (PJ), 2000 to 2021
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Note: Does not include non-energy sector consumption of energy products.

In 2021, gas and coal collectively represented 21.8% of the fuel share
utilised by end-users, with a slight increase in demand from the industry
sector attributed to lower gas prices compared to 2019 and a slight
recovery from the impact of COVID-19 in 2020.

Gas demand has followed an upward trend since recovering from the
global financial crisis in 2008. In contrast, coal has remained stable at

an average of 74 PJ before experiencing declines in 2019 and 2020
and rebounding slower in 2021.

The significant consumption of petroleum products in the transport
sector contributed to a larger portion of oil in Malaysia's final energy
demand than the APEC region in 2021 (Figure 7), despite a decrease
in its share from 50% in 2020 to 47.7% in 2021. Conversely, the shares
of other fuels were below those of APEC, except oil and coal.

Figure 7: Final energy demand fuel share, Malaysia and APEC, 2021
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Transformation

Power sector

Since 2000, Malaysia's electricity generation predominantly relied on
coal and gas, which held a combined share of 85% and then steadily
increased to a peak of 93% in 2010 before gradually declining to 80%
in 2021 (Figure 8). This decrease reflects Malaysia's efforts to achieve
a 31% renewable energy capacity mix by 2025, i.e., 91% contributed by
hydro. This helps Malaysia achieve the target outlined in the Malaysia
Renewable Energy Roadmap (MYRER). Malaysia has set an
unconditional target of a 45% reduction in economy-wide carbon
intensity against GDP compared to 2005 levels, to be achieved in 2030
(revised in 2021). As a result of these renewable energy targets and
climate change commitments, including the newly announced decision
not to develop any new coal-fired power plants for electricity generation
(while existing coal-fired power plants will retire according to the Power
Purchase Agreement (PPA) date), the contribution of renewables to
electricity generation more than tripled from 6% in 2010 to 20% in
2021, while the share of oil remained consistently low over the past two
decades.

In 2020, there was an annual drop in electricity generation, a significant
decline of 24% in gas-based electricity generation. However, in 2021, a
slight increase was observed due to the commissioning of two new
gas-fir