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Fundamental question: What is the role of CCUS?

General approach to reach net zero:

=Avoid

— Reduce
o Large stationary emitters (power, steel, cement, fertilizer etc.); data centre & Al
o Large mobile emitters (shipping onboard capture)
o Challenge: emitter stickiness

— Remove
o Direct air capture and storage/utilization (DAC-S or DAC-U)
o Bioenergy with carbon capture and storage (BECCS )




Organisational capacity readiness for CCUS deployment

For multilateral ??

Government: Specific authorities on CCS policy formulation and regulatory * An advocator

oversight. c v build

Corporate apdacity buigaer

— Oil/gas company: new energy arm being established with CCS as a business « Dot connector
growth area

— Power/steel/cement: CCS projects portfolio under carbon management unit; e Low-rate finance
significant expertise gaps

- Finance: debt finance products being designed/offered provider

— Insurance: commercial offering available
— Data centres: low carbon dispatchable power sourcing team

Technology: commercially available though much room for efficiency
improvement and cost reductions

— Capture

— Compression

— Transport

— Storage

— Monitoring, measurement and verification(MMV)
Multilateral?




Carbon dioxide removal (CDR)

Direct air capture
— Remove legacy CO, emissions from air
— Significant support from
o Voluntary market, >US$1000/tonne
o Compulsory market, e.g. US 45Q US$180/tonne, California LCFS
— Challenge
« Very dilute CO, stream (419.3 ppm in 2023, NOAA) => high costs
Availability of renewable/nuclear energy
Availability of storage facility/resources: Cooper Basin(AUS), Texas(USA), Alberta(CA), Arun(Indonesia)

Commercial frameworks

Financing: nature of the business

— Technology landscape rapidly evolving: solvent and sorbent

— Integration with renewable fuels of non-biological origin (RFNBOs): e-LNG, e-methanol, e-diesel etc.
BECCS

— Sustainability

— Scalability

— Commodity or liability



Key features: sources & sink mismatch; transboundary CCS

China

» A significant portion of China’s emissions originates from Eastern
China, where iron& steel, petrochemical, fertilizer industries are
concentrated along the coastal areas.

» Large onshore storage potential volumes in Western China. ¢
» Offshore storage may be more promising due to distance from

population and geological storage potentials.

[ ]

Southeast Asia ®
» Most storage are offshore.
» Early mover projects need government support or PSC
« Various transboundary joint studies/MOUs to store CO, from

Japan/Korea/Singapore L
» Transboundary CCS more feasible due to finance support from

developed countries °
Europe
» Most storage are offshore
« A variety of business models : UK, Norway, the Netherlands Example offshore storage locations in the North Sea
» European Commission plans for CO, transport regulatory package




CCS can generate large volume carbon credits

Loy amans

e Carbon market: Australia Carbon
Credit Units

» CO, source: Cleaner energy
production

» Technology: Carbon capture and
storage







