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• Good - CCS is a way of burying CO2 from oil and gas 
reservoirs in production (scope 1 emissions)

• Bad – It has a poor track record of capturing this scope 1 
emissions, most CCS projects do not capture at forecast 
rates

• Ugly – Scope 1 represents less than 10% of total emissions 
from oil and gas projects. So far what is captured is also 
costly and capture at >85% is not proven

Key points
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Carbon Capture and Storage: 
The results so far
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Carbon capture and storage (CCS) is a 50-year-old technology with variable 
results in capturing and storing carbon dioxide. Most projects have used CCS 
for enhanced oil recovery (EOR), producing more oil and gas and more 
emissions.



Snapshot of Carbon Capture
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How does CCUS work?
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Carbon Capture Utilisation 
and Storage (CCUS)
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Carbon Capture
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Other carbon dioxide removal technologies (CDR) includes 
Bioenergy with Carbon Capture and Storage (BECCS) and 

Direct Air Carbon Capture and Storage (DACCS) which are not well 
advanced technically and commercially.



CCUS vs CCS vs CCU
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Share of CCUS vs CCS in capturing 
carbon; 50-years cumulative and 2021
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What is Carbon Capture and Sequestration 
(CCS) and why is it now such a big issue?
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• CCS is touted as key part of reducing emissions of CO2 from fossil-fired 
power plants, hydrogen production facilities, and certain large industries 
that that would otherwise be emitted into the atmosphere.

• All, or very nearly all, of the CO2 produced by any of these facilities will 
have to be captured and promoters claim CCS technology is proven.

1. Can CCS reliably capture >90% of the CO2 produced by a plant?

2. Will CCS be financially viable without massive, permanent government subsidies?

3. Can we be certain CO2 stored “permanently” underground actually will stay there?

4. Are there cheaper, more reliable, and faster options for decarbonizing the economy?

Key questions:
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https://ieefa.org/resources/carbon-capture-crux-lessons-learned



Real World CO2 Capture
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Last updated December 5, 2023. Originally appear in IEEFA report Blue Hydrogen: Not clean, not low carbon, not a solution

https://ieefa.org/media/3953/download?attachment


There is only very limited 
experience with carbon capture
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• CCS has been around for decades, but there are only about 30 active 
carbon capture projects in the world.  Numerous projects had been 
cancelled or have failed.

• Coal-fired power plants: There are only two in the world capturing any of 
their CO2

• Gas-fired power plants: No CO2 has been captured at a commercial-size plant

• Steel plants: CO2 has been captured at one plant in Dubai

• Concrete plants: No plant has captured any CO2

• Hydrogen plants: None of the 3 plants that have captured CO2 has captured 
more than 68% of the total it has produced



Proponents of CCS claim 
capture costs are going down
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According to CCS 
proponents, future costs 
(shown in gold) will be much 
lower than current actuals 
(shown in red)

The chart shows the cost of 
CO2 capture and compression 
(in USD per tonne CO2) for 
commercial post-combustion 
CO2 capture facilities at coal-
fired power plants

Includes plants in operation or 
in advanced development 
Front End Engineering Design 
stages (FEED)



But recent CO2 capture cost 
estimates shown no such decline

Key Questions about CCS 15



Important points about CO2 
capture costs

Key Questions about CCS 16

• Most of the costs associated are fixed that must be paid regardless of how 
little CO2 is captured
• These fixed costs include capital cost and fixed operating & maintenance costs

• This means the average cost of capture shown in the previous slide will be 
higher if projects don’t capture as much CO2 as proponents claim

• Further increases in estimated construction costs can be expected as project 
design and actual construction are completed
• This is another reason to expect actual capture costs will be higher

• Costs of transporting and sequestering captured CO2 very uncertain



In Salah CO2 storage site 
failure mode 
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Sleipner, near Norway’s maritime border, 
potential problems if it starts to leak

www.ieefa.org 18



Sleipner’s self-contained offshore 
CO2 processing platform 
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Sleipner and Snøhvit - comparison
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Norwegian ‘success stories’ 
demonstrate material ongoing risks
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Sleipner Snøhvit

• CO2 migrated up faster than 
expected

• Moved into a previously 
unidentified shallow layer in 
unexpectedly large quantities

• Had layer not been geologically 
bounded, CO2 may have 
escaped

• Targeted formation was meant 
to have 18 years capacity 

• Only 18 months into operations, 
pressure rose precipitously, 
risking geologic failure 

• Storage needed to be 
suspended

• Had to conduct remedial actions 
& identify alternative storage at 
great cost

https://ieefa.org/resources/norways-sleipner-and-snohvit-ccs-industry-models-or-cautionary-tales



CCS in Australia - Gorgon
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Global Carbon Capture and Storage performance

Year Volume of CO2 removed
Volume of CO2 
injected

Target 80% of CO2 
removed Shortfall from target

2016-17 1 0 0.8 0.8

2017-18 3.5 0 2.8 2.8

2018-19 3.7 0 3 3

2019-20 3.9 2.7 3.1 0.4

2020-21 3.2 2.2 2.5 0.4

2021-22 5 1.6 4 2.4

2022-23 5.05 1.72 4.04 2.32

Total 25.35 8.5 20.24 12.12

Summary 16.85mt pumped into atmosphere (33% of total) (42% of target) (58% of target)



Gorgon CCS, the world’s biggest
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• Moomba CCS in Cooper Basin 1.7mtpa (2024)

• Bayu Undan in Timor Sea 10mtpa (FID 2025)

• Exxon-Woodside plan Bream CCS 0.7mtpa

• Australian govt issued a tender for 10 CCS offshore projects, yet to be 
finalised

• Sea Dumping bill allows Australia to import CO2, also allows to export 
Barossa CO2 into Bayu Undan in Timor Leste. 

More CCS in Australia
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Map of Australia’s offshore 
CCS permits tendered in 2023
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Contingency responsibility 
period after CCS site cover
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Selected Asian CCS/CCUS project 
proposals

www.ieefa.org 27



Selected European CCS project 
proposals
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• Even successful projects show that CCS presents 
ongoing risks which may negate its benefits

• CCS may have a niche role in the transition, but not in 
combination with fossil fuels

• Australia needs to improve its regulation to ensure it is 
not liable for CCS failure

Conclusion
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