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[‘ What i1s the GCCSI?

» International membership organisation.

= Offices in Washington DC, Brussels, Beijing and Tokyo.

Headquarters in Melbourne. CCS is an integral part
of a low emission future

= Opening a new office in London
= Our diverse international membership consists of: I:QUR MIS 5|0N:| e L L
o governments,

o global corporations, [OUR STRATEGIC IMPERATI\

o small companies, ,
ge the CCS community

o research bodies’ and We're agile and we embrace change Our focus Jalued & Impactful work
o NGOs.
= Specialist expertise covers the CCS/CCUS chain. i ;fl‘;"lfr'g;‘;graggssggg;“

= Membership and consulting services

MEMBER LED ' CCS COMMUNITY ' BOLD ' IMPACTFUL ' AGILE ' SUSTAINABLE




CCSis a CO, mitigation technology with application in energy and

‘ industry
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[.] Large-scale CCS facilities by region or country —2017

ey LML Construction Operating Total
development development

North America - 2 2 12 16
China 6 - 2 - 8
Europe 2 1 - 2 5
Gulf Cooperation

ooP - - - 2 2
Council
Rest of World* 3 1 1 1 6
Total 11 4 5 17 37

* Includes facilities in Australia, Brazil and South Korea.

North America dominates — 16 (of 21) facilities in operation or construction, China has most facilities in development,

facility pipeline needs replenishment




Deployment of CCS continues...
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Source: Global CCS Institute (November 2017) Note: Data include large and key smaller scale facilities in operation and under construction
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[.] Pre-requisites for CCS deployment




E] Pre-requisites for CCS deployment

Demand for CO, abatement services
Cost competitive technology
Effective regulation

Community acceptance of CCS

Access to geological storage reservoirs

S A

Incentive to invest



Demand for CO2 abatement Services
[’] CCS is avital element of a low-carbon energy future
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A transformation in how we generate and use energy Is needed

Source: International Energy Agency (2017), Energy Technology Perspectives 2017, OECD/IEA, Paris



Demand for CO2 abatement Services

‘ CCS deployment rates — 2DS and B2DS

2DS — cumulative ~140Gt B2DS — cumulative ~220Gt

" CCS must scale up by a factor .

of 100 over the next 20 years
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Note: B2DS refers to a Beyond 2°C Scenario, limiting average future temperature increases to 1.75°C

Source: International Energy Agency (2017), Energy Technology Perspectives 2017, OECD/IEA, Paris



Demand for CO2 abatement Services

‘ Most CCS deployment is required in non-OECD countries

160 Cumulative CO, captured by non-OECD and OECD countries by 2060 in 2DS (approximate values)
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Source: data sourced from International Energy Agency (2017), Energy Technology Perspectives 2017, OECD/IEA, Paris



Cost competitive technology

Current Estimate of the Cost of abatement using CCS

First-of-a-kind CCS costs in different industries
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Source: Global CCS Institute (Movember 2017)
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This figure shows the costs of
implementing CCS technologies
in the power sector and across a
number of industrial processes,
with costs defined as the cost per
tonne of CO:z avoided (in US$).

The cost of CO, capture is a function of the concentration of CO, in the gas stream from which it is being separated. The higher
the concentration of CO,, the less work (and capital equipment) is required to separate it, and thus the lower the cost. Processes
that produce gas streams with very high concentrations of CO, offer the lowest cost opportunities for CCS. Cost is also site
specific due to variations in the cost of capital, labour, and other inputs.



Cost competitive technology

CCS is part of the lowest cost, low emissions electricity system.
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Incremental Cost of Abatement ($/t)

60 — Lowest cost abatement path
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Emissions Reduction

Modelling of the Eastern Australian electricity grid demonstrates that CCS delivers the lowest cost
abatement beyond around 55% emissions intensity reduction considering total system cost.

Source: RedVector 2017




Effective regulation

Global Status of Law and Regulation
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CCS LEGAL AND REGULATORY INDICATOR

The Legal and Regulatory Indicator is a relative measure of the maturity of national CCS-specific legislation.

Source: GCCSI 2018



Community acceptance of CCS

Community acceptance of CCS is patchy

Photo: Alex Zapantis

Photo: Japan CCS

i‘“‘ : =< -
c,cf‘v e

T e st
J k‘ P\Q\%O \)c)(\/» —

o (Kﬂ iy



Access to geological storage capacity

‘ There is ample global CO, storage capacity

In IEA 2 Degrees Scenario, 140Gt of CO, is stored to 2060 — there is ample global storage capacity.

However there are less than 25 sites (excluding existing Enhanced Oil Recovery operations) globally
where site characterization is well advanced.

Source: Global CCS Institute (November 2017)



Incentive to invest

‘ Global Status of Policy
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The Policy Indicator is a relative measure of extent to which national government policies incentivize investment in CCS.
Source: Global CCS Institute 2018
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" Large-scale CCS facilities: |
3 Power/Industry Category:
!y Power Generation

£ Industry Sectors

Lifecycle Stages:

mm Operating

B In Construction

mm Advanced Development

Ml Early Development

Amendments



55 of capturing €O
fuel industry and safely
burying it deep below ground
on around since the Apoll
7 moon landing, but only n
in 2017, 45 years later, i it truly
touching down.

The world authority CCS, the

al CCS Institute, is a member-
ed climate change organisation
comprising governments, industry,
think-tanks, research agenci
and academic institutions,

Based in Melbourne {with

and advocates, Its ml

lerate the commercial
deplayment of CCS to addre:
climate change and ensure

pre

on Climate
International Energy Ag

Theit findings are resolute: Paris
imate change targets cannot
be met without
Global Status of CC5: 2017 is
Institute's flagship publication,
a communication, a co

as an imperative part

our climate change future -
and the conduit to a new
eneigy economy.

it looks at the 17 large: scale

commercial facilities currently in
| operation and the swath

plants coming onstream

it debunks common myths
bout the

And with commentary from 3

diverse gioup of leaders and

luminarles - from the man
ing

warming® in the 1

allace Broecker, to former
US Department of Energy
Advisar, Dr Julio Friedmann
and celebrated British climate
economist, Lord Nicholas
Stern, as well as ambassadors,
environmentalists and indu
leadlers - it concludes that
the €O - quandary we face
demands this revolutionary
climate game changer.

The Global Status of €
encourages you Lo “join Lthe
underground” and embrace
CCS asa tried and tiue.
technology that is integral
toa“*no” ission futurs

Thank you!

The Institute’s flagship publication can be
found at

http://www.globalccsinstitute.com/webform/gl

obal-status-ccs-2017
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