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More than 40 new projects and networks have been announced
since the release of the 2020 Status Report.

+4.0)

haa i il ol

Two large-scale CCS networks with biorefineries were announced
in the US Midwest, facilitated by low CO2 capture costs from ethanol
production and potential access to 45Q and LCFS incentives.

TWO LARGE-SCALE
CCS NETWORKS

FACILTATED BY LOW CO2
CAPTURE COSTS FROM
ETHANOL PRODUCTION

& POTENTIAL ACCESS TO
45Q AND LCFS INCENTIVES

The US Energy Act of 2020 passed, which authorised more than

M

I
US ENERGY AUTHORISING
ACT PASSED MORE THAN
I $6 BILLION IN
I CCS RESEARCH,
IS DEV/ELOPMENT &
I DENMONSTRATION
]

==Xk

.
Uyt

Market interest in low carbon LNG is leading to the announced
integration of CCS at more LNG facilities.

Support for CCS in Canada greatly accelerated with newly
proposed CCS incentive policies and continued investment in
CCS technologies. Large and diverse CCS projects and network
elements were announced — with the Province of Alberta
leading the way.

CCS ACCELERATION
TECHNOLOGY

PROJECTS m——

POLICY m—

CCS

AT LNG FACILITIES

=

US$6 billion for CCS research, development and demonstration.

MORE CCS INTEGRATION
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3.0 REGIONAL OVERVIEWS
3.2 ASIA PACIFIC

3.2 ASIA PACIFIC

5 new commercial CCS facilities have been added to the
Institute’s CO2RE database in the Asia Pacific region.

Lk
+5

The first commercial CCS projects were announced in both
Indonesia and Malaysia.

= &u

FIRST COMMERCIAL PROJECTS
FOR MALAYSIA & INDONESIA

Japan continues to be a regional driver of CCS, promoting
regional collaboration and exploring low-carbon energy exports.

The Australian Government has included CCS in the Emissions
Reduction Fund, providing the first financial incentive scheme
for CCS in the Asia Pacific region.

AUSTRALIA
INCLUDES CCS

IN EMISSIONS
REDUCTION FUND

China launched its emissions trading system, covering 2,225
power plants, which collectively emit over 4,000 million tonnes
of CO2 per annum.

CHINA
LAUNCHES
EMISSIONS
TRADING
SYSTEM

COVERING
4,000 Mtpa
FROM 2,225
POWER PLANTS

e
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The EU made climate neutrality by 2050 a legally binding target,
along with reducing 2030 net GHG emissions at least 55 per cent
compared to 1990 levels.

CLIMATE NEUTRALITY
LEGALLY BINDING
BY 2050

Construction is underway on the Norwegian project, Langskip.

There are an increasing number of CO, removal
projects in development across Europe. Blue
Hydrogen features prominently.

o ¥ x
CCS‘V‘ BLUE H2 FEATURES
2 PROMINENTLY IN CCS

+ H DEPLOYMENT PLANS
Ny

The UK outlined its intention to establish four CCUS
industrial clusters by 2030, capturing 10 Mtpa of CO-.

4_| AT
NN

INDUSTRIAL CLUSTERS BY 2030

There are now 35 projects in development in Europe.

35

\J

The Northern Lights Joint Venture, which will manage the
transport and storage facility, is in discussions with potential
customers representing 48 Mtpa of CO2 — more than the total
current annual storage worldwide.

NORTHERN
LIGHTS

STORAGE
INCREASE

Plans to build Europe’s first large-scale direct air capture facility
in Scotland were unveiled. The Dreamcatcher project will use
nearby renewable energy and CCS infrastructure to capture
0.5 — 1 Mt of atmospheric CO:z each year.

EUROPE’s FIRST
LARGE-SCALE DAC
‘DREAMCATCHER’ ¢
CAPTURING I
0.5-1 Mtpa

The UK Government announced a £1 billion CCUS
infrastructure fund.

UK GOVT

1bne

CCUS INFRASTUCTURE FUND
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GRANT AWARD FINANCIAL CLOSE

FEASIBILITY

STUDY

PROJECT MILESTONES ANNUAL INSTALMENTS

REPORTING
PERIOD

UP TO 40% PAYMENT
Not-depending on verified emissions avoidance

UP TO 60% PAYMENT
Depending on verified emissions avoidance

FIGURE 14 EU INNOVATION FUND DISBURSEMENTS BASED ON MILESTONES
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Three facilities in the United Arab Emirates and Saudi Arabia
already account for 10% of global CO:2 captured each year,
about 3.7 Mtpa.

% |
[

If efforts to deploy CCS intensify as trends suggest, CO2
capture might reach 60 Mtpa by 2035 across the GCC region.

GCC STATES

UP TO

Mtpa BY 2035°

*Projection only

The GCC region is poised for a significant take-off in CCS
activity over the next decade.

GCC STATES
POISED FOR
SIGNIFICANT
CCS ACTIVITY

In late 2020, the leaders of the G20 endorsed the concept of
the ‘circular carbon economy’ developed by Saudi Arabia’s King
Abdullah Petroleum Studies and Research Center, which
recognises and values all forms of CO2 mitigation.

CIRCULAR

CARBON ECONOMY
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TO ACHIEVE CLIMATE ALIGNMENT,
A FINANCIAL INSTITUTION MUST:

@ 1. UNDERSTAND CURRENT PORTFOLIO
RELATIVE TO A <2°C PATHWAY

@ 2. COMMIT TO TAKE THE STEPS NECESSARY
TO MERGE ONTO THAT PATHWAY

3. ADJUST PORTFOLIO UNTIL
CLIMATE-ALIGNED

}

\
)

PORTFOLIO EMISSIONS

CLIMATE-ALIGNED TRAJECTORY 2050

VALUE OF ASSETS IN THE REAL ECONOMY

MERGING ONTO THIS PATHWAY WILL
REQUIRE THE FINANCIAL INSTITUTIONS TO:

B 1. INCREASE LOW-CARBON INVESTMENT
@ 2. SUPPORT THE TRANSITION OF CARBON-INTENSIVE SECTORS
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FINANCIAL § EG: GRANTS,
CONTRIBUTION § CONCESSIONAL FINANCE

SPECIAL EQUITY PARENT

PURPOSE COMPANIES
VEHICLE

DEBT
PAYMENTS

ESCROW

AGENT VALUE ON CAPTURE

AND STORAGE OF CO,

POLICY

MECHANISM
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O

MINIMUM AMOUNT OF DEBT NEEDED

]:FUNDING GAP

COST OF DEBT

Risks that are adequately managed Risks that are not adequately
will lead to improved terms of lending, managed will drive up lending
including lower lending rates. This rates. This reduces the amount
allows the project to meet (or surpass) of debt that the project can

the minimum level of funding required. sustain, creating a funding gap.

FUNDING RAISED
FOR CCS PROJECT
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CURRENT TRENDS
40 STATED POLICIES
SCENARIO
30
o)
(8]
O 20
SUSTAINABLE DEVELOPMENT SCENARIO
10
2010 2020 2030 2040 2050
EFFICIENCY RENEWABLES FUEL SWITCH, CCUS & OTHER
B INDUSTRIAL ELECTRIC MOTORS @ WIND B NUCLEAR
B BUILDINGS @ SOLAR PV ® FUEL SWITCH INC. HYDROGEN
POWER BIOFUELS TRANSPORT ELECTRIC VEHICLES

LIGHT & INDUSTRY
CARS & TRUCKS
HEAVY INDUSTRY
AIR CONDITIONERS
AVIATION & SHIPPING

@ HYDRO

OTHER RENEWABLES POWER
OTHER RENEWABLES END USES

CCUS POWER
@ CCUS INDUSTRY
B BEHAVIOURAL CHANGE
B RESOURCE EFFICIENCY
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SMR SMR+CCS ATR ATR+CCS COAL COAL ELECTROLYSIS  ELECTROLYSIS  ELECTROLYSIS
NO CcCS (90% CAPTURE) (94% CAPTURE)  GASIFICATION  GASIFICATION  +GRID POWER  + RENEWABLE +100%
NO cCs + CCS (98%) ELECTRICITY RENEWABLE
CAPTURE FIRMED BY ELECTRICITY
GRID POWER

SCOPE 1 EMISSIONS @ NGCC ELECTRICITY EMISSIONS
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H2 PRODUCTION 2020 120Mtpa

GREY H. 100% Clean H2
(Mixture of Green and Blue H2)

Fossil origin, no CCS: 97%
Chlor-alkali bi-product: 2%

CLEAN H:z
Fossil origin with CCS or
renewable powered electrolysis: 1%

Hz2 MIXED WITH OTHER GASES
(FOSSIL ORIGIN WITHOUT CCS
OR CHLOR-ALKALI BI-PRODUCT

@ CLEAN H2 (FOSSIL ORIGIN
WITH CCS OR RENEWABLE
POWERED ELECTROLYSIS)

H2 PRODUCTION 2050 530Mtpa

PURE Hz (FOSSIL
ORIGIN WITHOUT CCS)

Hz2 UTILISATION 2050
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100

(o}

POWER GENERATION (@ BUILDING HEAT & POWER
@ TRANSPORTATION INDUSTRIAL FEEDSTOCK
@ INDUSTRIAL ENERGY
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MILLION TONNES OF Hz
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LONG TERM

SMR+CCS CG+CCS ELECTROLYSIS
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