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CO, Utilisation Roadmap

Overview
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Sponsors and supporters
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No single technology will take us to net zero, particularly when
considering global demand related to ‘hard to abate’ industries

Australia’s National Greenhouse Accounts

Transport - Rest
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Hard to abate industries (16%)

Industrial processes
and product use
6%

Domestic Aviation
2%

Manufacturing industries
and construction
8%
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How can continued global demand for carbon and
hard-to-abate industries be supported, while dealing with
the challenges related to CO, emissions?
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Carbon capture and utilisation (CCU) is the direct use or conversion of
CO, into valuable low or zero emission products

#ﬁl Point source CO, @ Direct air capture CO,
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Various Chemicals Carbonates and Waste Food
applications and fuels building materials management products
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Australia is well positioned to capitalise on the CCU opportunity and
become a leader in this emerging area
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@ Natural gas processing facility
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@ Steel making plant

@ Ethanol fermentation plant

® Ammonia production plant
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CCU creates a decarbonisation pathway for industries that have

limited options and can provide secondary benefits

Cost of abatement, including effect of product sale price on cost of abatement
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Mineral Olefins
Carbonation  (plastics)

Electrofuel Methanol

Chemicals and fuels

Synthetic
naturalgas

Cost of abatement
with set sales prices



Due to fluctuating commodity prices, abatement costs are not static

Cost of abatement, including effect of product sale price on cost of abatement
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—  $500 -
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= 400 - I with set sales prices
= $300 -
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Mineral Olefins  Electrofuel Methanol — Synthetic
Carbonation  (plastics) natural gas

Chemicals and fuels
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Australia needs to take a strategic and well-informed approach to the
scale-up of CCU

Diversify and engage across multiple CCU applications
Use CCU as part of a portfolio of decarbonisation solutions
Create incentives and minimise barriers to entry

Support and derisk investment in existing and planned infrastructure
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@ Diversify and engage across the value chain and multiple CCU
applications

To attract investment, avoid duplication, and improve outcomes it is important to:

22K

Engage and Clearly Integrate CCU
collaborateacross communicate CCU with existing
the value chain and its role strategies
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Use CCU as part of a portfolio of decarbonisation
solutions

Moderate CCU scale-up could tackle 23-30% of emissions from hard to abate industries

3 methanol 1 olefins 2 electrofuel 6 mineral
facilities facility facilities carbonation facilities

~5-8% hard to ~1-3% hard to ~3-5% hard to ~14% hard to
abate emissions abate emissions abate emissions abate emissions
(3.9- 6.6 Mtpa CO,) (1.4- 2.5 Mtpa CO,) (2.3—4.2 Mtpa CO,) (11.4 Mtpa CO,)
N AN J
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Requirements: 8 GW of H2 electrolyser Requirements: Feedstock + 11Mt CO,
capacity, 11Mt CO, from point sources from point sources and/or DAC (for
and DAC negative emissions)

@
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Create incentives and minimise barriers to entry to reduce and
bridge green premiums

Green premium {or additional cost) of products synthesised
from CO: compared to current market prices

600%
COa-derived products above 0% incur —
500% green premium in current market G reen premlu ms can be
5 400% — B reduced by:
£ 300% . .
S o * driving down the cost of
5 200% @ A CCU production;
$ 100% 4 . .
° - * rising costs of carbon
0% . . .
¢ intensive incumbents; or
-100% Data po'ir_lts t_Jelow 0% can be . .
o competitive in current market * 3 Comblnatlon Of both.
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Carbonation Natural Gas
— Base @ Best
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Couple CCU applications with existing and planned
infrastructure to add value and support CCU scale-up

Renewable
energy
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Solar
photovoltaics

4

Wind power
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Hydrogen
production
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Direct air capture

Existing industrial
CO, point sources
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Synthetic methanol
production

CSS pipeline

N

Underground
storage

Export facilities

4’—, Local demand

Methanol value adding
through upgrading

* To olefins (for plastics)
¢ Other chemicals
¢ Other fuels



Report download

& Report available at:
www.csiro.au/CO2utilisation

Vivek Srinivasan
Associate Director, CSIRO Futures

CO, Utilisation Roadmap

vivek.srinivasan@csiro.au

Project team: Vivek Srinivasan, Max Temminghoff,
Sebastian Charnock, Anthea Moisi, Doug Palfreyman,
Jim Patel, Christian Hornung, Allison Hortle
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http://www.csiro.au/CO2utilisation

Thank you

Vivek Srinivasan
Associate Director

CSIRO Futures

vivek.srinivasan@csiro.au

Australia’s National Science Agency

Max Temminghoff
Manager

CSIRO Futures
max.temminghoff@csiro.au

Allison Hortle
Research Group Leader

CSIRO Energy
allison.hortle@csiro.au




