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Key demand drivers for CCS development

DEMAND FOR ECONOMIC
GROWTH AND A JUST
TRANSITION

DEMAND FOR GHG EMISSION
REDUCTION SERVICES

DEMAND FOR INDUSTRIES
AND POWER SECTOR
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CCS in different projections

Global energy-related CO, emissions, Mt
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CCS full value chain
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Carbon capture technologies (1)

Sources: Bartosz Dziejarski (2023).
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Carbon capture technologies (2)

Chemical absorption method Physical absorption method

Absorption Desorption
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Carbon transport technologies

Sources: Global CCS Institute
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CO, CAPTURE
CO, capture from
industrial plants.

TRANSPORT
Liquid CO, is
transported by

pipeline or ship.

STORAGE

CO, is injected deep
underground for
permanent storage.
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Carbon storage technologies

Sources: WatchWire
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CCS DEVELOPMENT
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Global CCS development

Announced capacity of CCS facilities, Mt CO,/y
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Share of CCS facilities by sector, %

[
75
50
25
0

Operational in 2022

@ Natural gas processing
© Biofuels

) Power and heat

@ Iron and steel

@ Direct Air Capture

2030
@ Hydrogen/ammonia
@ Other fuel transformation

@ Cement
@ Other industry

13



APEC CCS development (1)

Announced capacity of CCS facilities, Mt CO,/y
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Share of CCS facilities by sector, %
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APEC CCS development (2)

Operational CCS capacity by economy
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APEC CCS development (3)

Operational CCS capacity by sector
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APEC CCS development (4)

Planned CCS capacity by economy

Planned capture

Economy capacity by
= 2030, Mtpa
United States 130.6
Canada 311
Australia 14.8
Japan 13
China 11.3
Indonesia 10
Malaysia 33
Chile 15
New Zealand 1
Papua New
Guinea 1
Korea 0.6
‘ Chinese Taipei 0.1
- Total 218.3

Sources: |IEA (2023)
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APEC CCS development (5)

Planned CCS capacity by sector
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Technology readiness level (TRL)
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CO, storage sites
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CO, storage capacity
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Estimated CO, storage capacity (Gt)

No Economies Link for reference
by Christopher * by Jordan **
1 Australia 227 - 702 595 - 4184
2 Brunei Darussalam
3 Canada 198 - 671 318 - 2236 * Christopher P. Consoli,* Neil Wildgust. Current
4 Chile status of global storage resources. Energy
5 China 1573 403 - 2830 Procedia 114 (2017) 4623-4628
6 Hong Kong, China
7 Indonesia 14-2 163 - 1144
8 Japan 146 8-59 ** Jordan Kearns, et al. Developing a consistent
9 Korea 100 3-24 database for regional geologic CO, storage
10 Malaysia 28 capacity worldwide. Energy Proceia 114 (2017)
11 Mexico 100 138 - 967 4697-4709.
12 New Zealand 16
13 PNG
14 Peru
15 Philippines 23
16 Russia 6.8 1234 - 8673
17 Singapore
18 Chinese Taipei
19 Thailand 10
20 The United States 2367 - 21200 812 - 5708
21 Viet Nam 12
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CCS COST AND COST REDUCTION
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CCS cost components

Total CCS cost = Capture cost + Transport cost + Storage cost

Cost components Tryfonas Pieri “ Bartosz Dziejarski

Capture cost 70% - 90% 73.1% 70% - 80%
Transport cost N/A 1.5% N/A
Storage cost N/A 25.3% N/A

Sources: Tryfonas Pieri (2021), ERIA (2021), Bartosz Dziejarski (2023).
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Cost of carbon capture (1)
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Cost of carbon capture (2)

Levelised cost of CO, capture by sector and initial CO, concentration
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Cost of carbon transport

Cost of carbon transport by mode
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CCS cost reduction (1)

|
. Learning by doing
[

. Technology innovation
/
. Subsidies/incentives
V4

Sources: Global CCS Institute (2021)

<4p APERC

27



CCS cost reduction (2)

120
* BOUNDARY DAM
100 (100 USD/t)
80 -48%
PETRA NOVA
- (70 USD/t)

SHAND SAN JUAN

GERALD GENTLEMAN

20

Cost of CO, Capture and Compression (USD$.420 per tonne CQO,)

2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

Sources: Global CCS Institute (2021)

4p APERC



OPPORTUNITIES AND CHALLENGES
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Opportunities

‘ Contribution to net-zero targets
‘ Vital solution for hard-to-abate sectors

‘ High interest from governments

|
‘ CCS enables new industries

‘ Regional CCS hubs

‘ Carbon market/job creation
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Challenges

‘ Capital and operating costs

‘ Policy intruments

‘ Legal and regulatory frameworks

‘ CO, storage sites

‘ Maturity of technology

‘ Public acceptance

<4p APERC
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Thank you.

https://aperc.or.jp




