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@ CCSA input to discussions

Carbon Capture &
Storage Association

« CCUS and H, appear under active consideration in UK’s post-
Covid response

» Chancellor twice raised CCS in reference to green recovery
package
« Minister Kwarteng — govt only supporting companies that

: CONTROL , SAVE
aligned on net zero | AUERT" THEVIRUS® LIVES

 Officials very focussed on recovery package

« External announcements also building pressure on the UK
« £62m Scottish Energy Transition Fund

« Announcements from the EU, Germany and Norway with |
material funding for low-carbon technologies, e.g. hydrogen

« Recovery package announcement w/c 6t July?

Www.ccsassociation.org info@ccsassociation.org



Q CCSA input to discussions

Carbon Capture &
Storage Associatio

New paper: CCUS 2030: How the CCS Infrastructure Fund and an
ambitious CCUS policy can contribute to a Resilient Green Recovery

» 2030 Deployment Ambition

» Proposed CCUS Strategy

» How CCUS contributes to a Resilient Green Recovery
» How CCS Infrastructure Fund can support deployment

Paper widely shared: BEIS, HMT, No.10, MPs and other ‘influencers’

WWW.ccsassociation.org
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Q 2030 Deployment Ambition - CCUS and net zero

Carbon Capture &
Storage Association

« For the UK to reach net zero CCUS must deploy at
scale — 75 -175MtCQO, stored per year by 2050.

« Needs to scale from non-existent today, to one
which abates 10s of MtCO, per year within 30 yrs

« Offshore wind took ~20 years to scale and
achieve approximately 10MtCO, abatement per
year

* Needs a step change in UK ambition on CCUS to
be consistent with net zero — next decade crucial!

WWW.ccsassociation.org

In addition to annual abatement CCUS policy must also deliver:

1. Cumulative storage capacity
* 900-2,000 Mt CO2 storage capacity will be needed to 2050
» UK has 500+ storage sites, totalling ~78,000Mt CO2 capacity

2. Geographical distribution

» Largest UK industrial clusters are coastal and distributed
around the UK

» CCS infrastructure in the Central, & Southern North Sea and
East Irish Sea will unlock at scale regional decarbonisation

3. Multi sector decarbonisation

» CCUS can decarbonise power, industry, hydrogen and enable
GGRs

info@ccsassociation.org




@ 2030 Deployment Ambition

Carbon Capture &
Storage Association

« CCSA believes UK should;
« Adopt as a target the Committee on Climate Change recommendation to store at least 10MtCO, p.a. by 2030
» Establish CO2 infrastructure in Central & Southern North Seas and East Irish Sea

 Benefits of a 2030 10MtCO, storage target:
 Invaluable early experiences of operating CCS ‘at scale’
» Enables experience of multi sector decarbonisation e.g. for Power, Industry, Hydrogen and GGRs.
« Ambition is flexible and can be easily scaled up
 Provides realistic basis to scale up by 2050 (installed capacity doubles every 5 years)

» Benefits of developing three storage regions:
+ All UK’s major industrial regions have realistic options to access CO, infrastructure
* The regions contain majority of storage capacity — can be expanded out to reach 2050 needs
» Creates CCUS market — stimulating investment, innovation and learning that drive CCUS cost reductions

Www.ccsassociation.org info@ccsassociation.org



@ 2030 De
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Infrastructure investment to unlock
Scotland, Teesside, Humberside and
Merseyside ~£1.8 bn

~£90/tCO2 compares favourably to
BEIS short-term traded forecast
carbon prices for 2030 of £80.83
(central scenario) to £121.24 (high
scenario)

ployment Ambition - Delivering Ambition

Capture Capital Costs CO, Captured (Mt p.a.)
£bn

1 x 0.7GW power plant (1 capture train) 1.2 1.6

1 x post combustion capture plant for BECCS 0.5 1.5
1 x new H, fired power plant (CHP or CCGT) 0.9 1.5
3 x 340MW H, ATR trains 0.8 2.2

2 x CO, capture units on existing ammonia plants 0.1 0.7
1 + Industry post-combustion CO, capture units 0.7 2.5
4.2 ~10

. Transport & Storage Capital Costs
£0.9bn p.a. around one-third cost of [T R [

developing equivalent sized offshore
wind sector (est. £2.3 — 2.8bn p.a.)

WWW.ccsassociation.org

2 x “Near-Shore” depleted gas fields plus pipelines 0.4

1 x Large capacity aquifer plus pipelines 0.8

1 x Onshore plus offshore link to the aquifer above 0.6

T&S Investment 1.8

Total Investment ~6.0

Revenue ~0.9 p.a. ~£90/t CO,

info@ccsassociation.org



@ 2030 Deployment Ambition - CCUS Funding: Overview

Carbon Capture &
Storage Association

Government have made a -

number of welcome CCUS Business Models Clean Steel Fund Low Carbo_n Hydrogen
. . Production Fund

announcements on industrial Expert Groups (£250m) £100

decarbonisation ( m)

CCS Infrastructure Fund | N DUSTR | AL
(at least £800m) ST R AT EGY
: ______ I - Industrial Energy Industrial
! Add|t|0{| £a5IOI(I)Er'1I'1I; BlOdS : Transformation Fund Decarbonisation
:_ _________________________ ; (£315m) Challenge (£170m)

Www.ccsassociation.org info@ccsassociation.org



Mapping industry ambition for CCUS against a CCUS Project Development Timeline, highlighting
expected investment and policy requirements

2020 2023 Mid-2020s 2030
Pro;ec-trian:;ierl‘c;pment FEED Construction Operation
pc * Finalise details of power CCS business models * 0.7GW gas CCS capacity =
g * Establish regulatory and legislative c.1.6 MtCO2 p.a. abatement * Flexible / baseload CfD?
= k ° i
framewor Funded by consumer levies £1.2bn
% * Establish a GHG removal policy ’ 11pgls\;tcgg§ Usies b“;p ture f TS * GHG policy integrated in CCS framework
1%} * Integrate GHG removal policy in power CCS iy < p-a. abatemen * Baseload type CfD for BECCS
= business model * DACCS policy

* GGR investment instrument required £500m * DACCS facilities

O * Ammonia capture on 2 plants =
5 >
§- Q * Finalise details of industrial CCS business models .CF',O' 7MtC(22 P a BT 1 | _ * Hybrid grant / CO2 CfD?
& % * Establish regulatory and legislative framework ost-combustion capture on 1 or more plants = * Decarbonised product market support policies?
< e c. 2.5MtCO2 p.a. abatement
* Hybrid grant / CO2 CfD? / £100m + £700m/
. * 3x 340MW H2 ATR trains =

* Publish cross-sector H, economy strategy . .
T . . . c. 2.2MtCO2 p.a. abatement * H, production business model
S * Finalise details of H, business models ) . .

) o * New build H2 CCGT or CHP = ¢.1.5MtCO2 p.a e Established cross-sector H, policy
* Establish regulatory and legislative framework . )
* H2 investment instrument / £800m + £900m /
* Finalise details of T&S business models ,

_| o
g * Establish a regulatory and legislative liiesirciie in G, 5 S5 * Regulated Asset Base model?

eTEs * Infra. fund & investment instrument

£1.8bn

FEED-FID Costs Total: ~£300-400m

* Construction and operation of phase 2
* CCS infrastructure operational/under construction
in all UK industrial clusters

» Second phase of projects develop FEED
* Storage sites appraised for ‘at-scale’ development

¢ °seyd

£?m £?m




Mapping announced CCUS support instruments against CCUS Project Development Timeline

2030

Ansnpu

2020 2023 Mid-2020s
A .Dew‘elopment FEED Construction Operation
Timeline
3 \\
g Using Consumer subsidies to support gas CCS power station (Budget 2020)
IS)
2

Industrial Decarbonisation Challenge: 2019-2024
£131m Gvmnt + £131 to 261m Industry

Industrial Energy Transformation Fund : 2020-2024 \ Industrial Energy Transformation Fund (extension): 2024-232? ________ \
£~157.5m (50% of 315m) Gvmnt + £?2m Industry

‘f £500m Gvmnt + £?m Industry !

/

Clean Steel Fund: 2023-2027
£250m Gvmnt + £?m Industry

/

Low-Carbon H, Production Fund:
2021-2022
e 2 Supply Phase 2: £100m Gvmnt + £?m Industry
2020-2022
£70m Gvmnt + £?2m Industry /
= CCS Infrastructure Fund: 2022-22024/5 p>
& 8

>£800m Gvmnt + £2m Industry

/L

¢ °seyd




@ 2030 Deployment Ambition - CCUS Funding: Conclusions

Carbon Capture &
Storage Association

1. Projects require funding from multiple, separate sources of funding — significant coordination risk

2. Route to market unclear for each segment of the CCUS value chain (possible exception for gas-power CCS)

W

Not certain that adequate development support, e.g. for FEED studies, is available to progress sufficient
projects to a goal of storing 10MtCO, p.a. by 2030.

Level of investment required to develop CO, T&S infrastructure by 2030 consistent with net zero is ~£1.8bn
Industrial capital support appears dependent on an IETF extension.
No instrument(s) currently can progress CCUS-enabled GGR technologies (expect CfD for early BECCS power)

No low-carbon hydrogen construction or operation support available.

© N o b

No clarity on support for phase 2 projects, both for the design and construction phases. This risks stalling
project development activity preventing the at scale of CCUS deployment required in the early 2030s.

Www.ccsassociation.org info@ccsassociation.org



Q CCUS De
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Government Ambition

Budget March 2020:

establish CCS in at least two UK sites, one by
the mid-2020s, a second by 2030

This suggests Government are favouring a
“staggered deployment” strategy on the
roll out of CCUS. This could have a negative
impact for CCUS deployment

WWW.ccsassociation.org

ployment Strategy — Government Ambition

“Staggered deployment”

Delays the realisation of CCUS cost reductions in UK

Signals Government cautious on CCUS — limit industry and supply
chain investment

Limits financial sector engagement in CCUS — increasing financing
costs for CCUS projects

Hinders the development of an internationally competitive UK
supply chain — risk losing opportunity to overseas markets

Limits UK O&G sector diversification, in a time when transition is
most needed

No learning by doing as pre-2030 projects will overlap, even if
staggered

Delays in CCUS can lock in emissions

info@ccsassociation.org



Q CCUS Deployment Strategy — Commit and Review

Carbon Capture &
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Commit and Review policy

« Used very successfully for offshore wind

 Provided confidence on minimum market opportunity
while providing govt flexibility to adjust ambition if
cost reductions not realised

« Long-term govt support seen as key for unlocking
investment and subsequent cost reductions

« CCSA recommends adoption of a CCUS
“10Mt Commit and Review Policy”

WWW.ccsassociation.org

“10Mt Commit and Review”

Provides CCUS sufficient volume targets to demonstrate
cost reduction opportunities

Engages investors by providing minimum market size

Allows Government opportunity to review ambition in
mid-late 2020s for deployment post-2030

Clear signals that UK serious about becoming a world
leader in CCUS

Net zero compliant - aligns with CCC recommendations

No-regrets option — assets will not become stranded and
target too small to distort market

info@ccsassociation.org



Q CCUS and a Green Resilient Recover

Carbon Capture &
Storage Association

Ongoing COVID-19 recovery discussions
focussed on the central role of climate goals,
both in the UK and internationally

Several commentators produced
recommendations on how these packages
could be structured:

o The Committee on Climate Change
o Grantham Institute for Climate Change

o Oxford University Smith School of Enterprise
and Economics

WWW.ccsassociation.org

y - Overview

—
ssee
e

advice to goV|

Will COVID-19 fiscal recovery

Committee on on building a low-carbon 4 packages accelerate or retard

and preparing for climat{

The Rt Hon Boris Johnson MP
Prime Minister

10 Downing Street

London

SW1A 2AA

progress on climate change?

Cameron Hepburn, Brian O’Callaghan, Nicholas Stern, Joseph

Stiglitz and Dimitri Zenghelis

Forthcoming in the Oxford Review of Economic Policy 36(S1)

Cc: Rt Hon Rishi Sunak MP, Rt Hon Alok Sharma MP, Rt Hon George Eustice MP, Rt Hon Rq 4 May 2020

Jenrick MP and Rt Hon Grant Shapps MP

COP26 Universities Network Briefing

May 2020
Building a resilient recovery from the COVID-19 crisis

Dear Prime Minister,

As the Government considers its approach to rebuilding after tH

A net-zero emissions economic recovery from COVID-19

advise on how climate policy can play a core part. Actions towal
the damages from climate change will help rebuild the UK with

resilience.
.

Reducing greenhouse gas emissions and adapting to climate ci

Key messages

Economic growth will be a high priority for all countries in the months and years following
COVID-19. The transition to net-zero emissions can significantly contribute to the recovery.

Lessons can be learnt from the recovery packages introduced following the 2008 financial crisis,
but the COVID-19 crisis is structurally different on the demand and supply side.

In the lead up to COP26, the UK could provide guidance and methodologies to evaluate
proposed recovery packages for consistency with the Paris Agreement and net-zero emissions.

The UK could lead by example with a recovery package including components on net-zero
buildings, energy storage, clean industry, transport and greenhouse gas removal.

Institutionally, this could be supported by establishing a ministerial Climate Change Emergency
Committee along with a Net Zero Delivery Body to implement a coherent response.

Financially, a new National Investment Bank and focus on green financial instruments could
enable the process.

Building on these domestic efforts, as COP26 President, the UK could coordinate a global
response through a new flexible intergovernmental Sustainable Recovery Alliance.




Q CCUS and a Green Resilient Recovery — Key Themes

Carbon Capture &
Storage Association

CCC climate policies to support a resilient Policy quidelines from Oxford University, Smith
recovery School of Economics and Enterprise
» Reskilling and retraining programmes 1. Recovery Policies can deliver both economic and

climate growth
« Targeted science and innovation funding

» Strengthening energy systems networks

2. Co-benefits can be captured

« Tree planting, peatland restoration and green
infrastructure

. 3. Policy design is important

« Making it easy for people to walk, cycle and work Y g P
remotely

« Housing retrofits and building new homes fit for the
future

Www.ccsassociation.org info@ccsassociation.org



@ CCUS and a Green Resilient Recovery — Potential Benefits

Carbon Capture &
Storage Association

1. Recovery policies can deliver both economic and climate growth

« CCUS well situated to provide economic growth and climate mitigation

« CCUS can support 47,000 jobs and 178,000+ linked-economy jobs by 2060

« Economic multipliers between 2.5-9 depending on the sector

« Societal and economic benefits can return 5-fold the investment cost (CAPEX and OPEX)

« Projects are near-shovel-ready and can offer near-term employment opportunities

« 62,000+ jobs can be captured from a CCUS export market — retention of O&G service skills will be key

2. Co-benefits can be captured
« Air quality improvements can realise up to £5bn total wider health and societal benefits
« CCUS projects could be catalysts in a wider regional levelling-up agenda

3. Policy design is important

 Effective long-term policies can encourage a pipeline of projects to develop, continuing momentum into the
2030s

Www.ccsassociation.org info@ccsassociation.org



@ CCS Infrastructure Fund - Objectives

Carbon Capture &
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CCS Infrastructure Fund (CIF) aims to develop ‘CCS sites’ — reducing emissions and establishing new innovative
industries

CIF also well placed to support the Resilient Green Recovery
Multiple CCUS projects ready to progress at pace
Creates jobs in the near term
Contributes to the levelling-up agenda
Support oil and gas supply chain — helping to diversify into new low industry sectors

Not a replacement for CCUS Business Models! — CIF must be integrated into the business model design

Should be targeted at delivery of the first CCS sites or enabling expansion of early clusters

Www.ccsassociation.org info@ccsassociation.org



@ CCS Infrastructure Fund — Funding options

Carbon Capture &
Storage Association

Multiple funding options - keen to start dialogue with government to understand their priorities to help shape the CIF

Government-led support for T&S
1. Addressing cross-chain risk: HMG grant for T&S can mitigate risk — although announced level of funding insufficient

2. Lower cost for users / consumers: HMG grant can lower cost for T&S users (and end consumers) reducing first mover disadvantage —again
announced level of funding insufficient

Government/Industry co-investment

1. Fair allocation of COZ2 infrastructure costs to first projects: Fund can support anticipatory investment in capacity, reducing first project risk and
allowing for future tie-ins

2. Establish public/private co-investment to leverage funds. Combine CIF with private sector investment to secure infrastructure investment in all
regions

Other targeted investment
1. FEED Funding. Support for next phase of CCUS development in the UK is critical to achieving deployment inline with net zero.

2. HMG co-financing of industrial capture plants: Energy Intensive Industries likely to have limited capital for CO, capture investments. Co-
investment enable early adoption by key sector

3. Development of onshore infrastructure: Existing funding not a good fit for addressing capital support for H2 infrastructure and production or
expanding onshore CO, networks to include more remote emitters

Www.ccsassociation.org info@ccsassociation.org



