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Confidentiality and Disclaimer Statement

This document is confidential and has been prepared for the exclusive use of the Client or parties

named herein. It may not be distributed or made available, in whole or in part, to any other

company or person without the prior knowledge and written consent of GaffneyCline. No person

or company other than those for whom it is intended may directly or indirectly rely upon its

contents. GaffneyCline is acting in an advisory capacity only and, to the fullest extent permitted by

law, disclaims all liability for actions or losses derived from any actual or purported reliance on this

document (or any other statements or opinions of GaffneyCline) by the Client or by any other

person or entity.
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Recap on Market Drivers
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The opportunity for Alaska…..
Combination of the carrot and stick

The Carrots The Sticks

US Federal Tax 

Incentives (45Q etc.)

Federal Grants

DoE Funding

Cap and Trade (ETS)

Carbon Tax

Californian LCFS

Canadian CFS

External fiscal stimuli which 

support development of Alaska’s 

geological carbon storage 

resources

Predominantly 

international 

policy

Predominantly 

US federal policy
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Why are governments investing taxpayer funds into CCS?

• Economies reliant on hydrocarbon export:
– Provides a mechanism for export of a lower carbon fuel

– Potential to capture low carbon premium

– Extension of oil/gas production, enhance longer term asset values

– Attracts “green” or lower cost financing  

– Relevant to many of Alaska’s export markets (US West Coast, SE Asia etc.)

• Economies reliant on manufacturing:
– Provides a mechanism to sell lower carbon products

– Improves global competitiveness

– Job creation

• General:
– Speaks to voter pressure on governments to act on carbon mitigation

– Growing market for cross border CO2 export / import
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Compliance Carbon Market (CCM) Coverage

22% of Global Emissions currently covered by Compliance Carbon Markets

17 x Countries 

Carbon Tax + ETS

CCM Geographic Coverage

ETS + Carbon Tax ETS Carbon Tax

19 x Countries 

ETS

149 x Countries 

participating in voluntary 

market

CCM Market (nos)

12 x Countries 

Carbon Tax
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Policy options to incentivise CCUS deployment
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Policy options

Incentive 
method

Challenge
Methods to improve 

commercial viability of 
CCUS

Capital

Reduce 
owner’s cost 
of investment

- Direct  grants

- Investment tax 
credit

- Depreciation

- Master Limited 
Partnerships

- Bonds 

Revenue

Enhancements 
over a (portion 
of) project life

- Production tax 
credits 

- Contracts for 
Differences 

- Guaranteed 
contracts

- Mandates

Supplemental

Additional 
supporting 

policies

- Direct 
payments

- Infrastructure 

- Rate recovery

- Carbon pricing

- Lower cost of 
finance

RD&D

Technology 
improvements

- Grants / funding 

Research

- Development

- Demonstration

Aim: 

Provide 

investors and 

lenders with net 

cashflows that 

are both high 

enough and 

certain enough 

to encourage 

investment in 

CCUS 

deployment at 

scale
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Overview of CCS Value Chain

25-60+ $/t CO2 10-25 $/t CO2

(Pipeline/Shipping)

5-25 $/t CO2 Costs*:

• Capture is generally the most costly component; 

cost and process complexity increase as CO2

partial pressure decreases (RHS figure: CO2% vs 

energy penalty).

Source – Bui et al. 2018. Carbon capture and storage (CCS): the way forward. 

Capture CO2 transport Storage

k
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O
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*Cost estimates are based on Phase 1 of the CCS project
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Compulsory Carbon Markets - 2022 Prices

Source: World Bank – State and Trends of Carbon Pricing 2022

<4 % of Global Emissions within Carbon Price Corridor sufficient to drive sustainable economics

Q2-2022 Carbon Price ($/T CO2e) Q2-2022 Carbon Price ($/T CO2e) 

Q2-2022 ETS Carbon Price Q2-2022 Carbon Tax

Increasing Economics Increasing Economics
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Improving Economic Case for CCS

CCS up from 

$50/tonne to 

$85/tonne

Additional incentives 

for DACCS of $180

Increasing 

population of 

economic projects
High 

Pressure

Variable

High Purity

40-100%

Dilute

10-25%

Very Dilute

3-8%

Extremely 
Dilute

0.04-1%

Cost

Revenue

Revenue (IRA)

Addressable 

Market

Potential 

Market
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CCUS significantly impacts outlook for Hydrocarbons

• Global deployment of 

CCCUS could substantially 

alter the energy mix in the 

2050 timeframe

• Will slow the decline in 

global oil production (delay 

“peak oil”)

• Could provide a growth 

engine for natural gas
• Hydrogen, Ammonia synthetic 

fuels

• Helps to remove barriers to 
debt / finance

GaffneyCline analysis using Intergovernmental Panel on Climate Change (IPCC) Fifth Assessment Report (AR5) to assess the potential 

impact of CCUS on oil and gas demand. The AR5 database has over 1000 scenarios from 31 global energy models. 

Likely timeframe for AK 

LNG exports
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Buyers, Sellers, Governments striving for carbon neutral LNG
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Business Models Evolution
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Development Pipeline (CO2 Hubs and Clusters)

Source: Adapted from Global Carbon Capture and Storage Institute Annual Report, 2019
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CCS Value Chain – Value Driver and Risks
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Sequestration 
in Aquifer or 
depleted HC 
reservoir / other

• Low-cost technology 

Lower Higher

Investor Risk

Value Driver • Infrastructure utilization • Infrastructure utilization

• Flexibility and optionality 

for expansion and changes 

in the storage location

• Reservoir & facilities 

selection and management

• Permits terms

• Revenue dependent on 

carbon tax and policy

• EPC and Technology risk

• Operational integration 

with emitter 

Specific Risks
• Manage quality & quantity 

variations
• Permits and access rights • Geological risk (capacity, 

injectivity, containment etc.)

• Bilateral framework for 

carbon and liability transfer

• Cross chain risk (gas quality, capacity, availability, timing etc.)

• Cost overruns 

• Disruption due to public perception

Common Risks



© 2022 GaffneyCline. All rights reserved. 16

Business Models – LNG & CCS similarities

Natural gas field Liquefaction plant LNG ships
LNG receiving 

terminal regasification

• Take or Pay off-take contract to provide security for both buyers and seller

• Consequences/security for emitters in event of T&S failure

Emitters Co.

Capture Co. CO2 transport Storage

Money flow 

Emitter operability

Carbon tax value/volatility
Capture plant 

operability

Emitters Co.

LNG

Value 

Chain 

Transport and Storage operability

Emitters pay or send a minimum amount of CO2 T&S operator sends CO2 or pays a min. fee to Emitters

CCS

Value 

Chain 
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Business Models – Approaches
Single Project Model Aggregator Mode Open Market Model

Scope • Single emitter, single storage 

location

• Easiest to implement

• Potential for relatively quick 

FID

• Similar to early LNG model

• Open model to include 

multiple emitter and storage 

players.

• Commercially complex

• Similar to today’s 

sophisticated LNG market

• Emitters fee to transact with a 

range of storage entities

• Likely medium to long term 

option for Alaska

Examples • North slope CO2 capture 

and / or ammonia plant 

emissions

• Local injection as EOR or 

permanent sequestration

• Coal plant capture

• Cook inlet sequestration

• Network of emitters from 

Anchorage area

• Nikiski hydrogen / ammonia

• Gathering pipeline

• Sequestration in Cook Inlet

• Would require a commoditized 

CO2 gathering system

• Could be developed on the 

back of an LNG project as a 

“foundation” customer
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Case Studies
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Revenue/Funding Models with CCS Projects - Examples

Project Sector

Financial Support 

Revenue Capital grant

Air Products, USA
Refinery/ petrochemical (15% CO2

concentration)

Grant + revenue from CO2 sales to 

trunkline (for EOR)

$253 million American Recovery and 

Reinvestment Act ($384 million total)

Shell Quest , Canada
Refinery/ petrochemical (15% CO2

concentration)

Offset credits under Carbon 

Competitiveness Incentive 

Regulation (CCIR) 

$865 million ($120 million from 

federal/$745 million from Alberta) 

($1.31 billion total)

Illinois Industrial Carbon Capture and 

Storage, USA

Bioethanol plant (90% CO2

concentration)
45Q tax credit

$141.5 million (US DOE) ($208 

million total)

Porthos Project, the Netherland
Multiple emitters 

(petrochemical/industrial gas)
ETS (Dutch carbon tax system)

€102 million for T&S (gov ownership)

€2.1 billion for capture(bridge gap 

between ETS and CCS)

• Above examples are for refinery, petchem and industrial projects

• CCS is primarily a government-funded project for such emissions
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Revenue/Funding Models for CCS Hubs

• Individual developers for CCUS hubs may be eligible for revenue/funding described 

above 

• Major hubs: 

− Teesside (UK): emitters in Teesside, transport and storage by Northern Endurance Partnership 

led by bp. (27 Mpta, together with Zero Carbon Humber)

− Porthos (NL) by state-owned enterprises (SOEs) (2.5 Mtpa)

• Key features of these projects : 

− Government grant designed to close the financial gap 

− Government equity investment via SPV or SOE favours T&S infrastructure

− Segregation of operation and risks: capture and T&S

− Tariff for T&S: usage charge and capacity charge
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Dutch CCS hub – Porthos model and funding 

Porthos Transport and Storage Co.

• Scope: 

• Onshore collection pipe

• Compressor station at port

• Offshore transport

• Offshore storage

• Ownership(SOEs): EBN, Port of Rotterdam 

Authority, Gasunie

• Funding: Connecting Europe Facilities (€102 

million)

Emitters/Customers(JDA partners)

• Scope: 

• Capture 

• Compress to 35bar

• Ownership(SOEs): private emitters

• Funding: Dutch SDE++ (€2.1 billion)

Definite transport and 

storage contracts 

JDA2

JDA
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UK CCS Hub - East Coast Cluster model and funding 

Source: bp. UK Gov

The Northern Endurance Partnership (NEP) (T&S Co)

• Scope: 

• Onshore pipelines & booster compression

• Offshore transport

• Offshore storage

• Ownership: bp, National Grid, Equinor, Shell and 

Total

• Funding: UK CCS Infrastructure Fund (CIF)  

Emitters/Customers

• Scope: 

• Capture & compression

• Non-pipeline transport 

• Ownership: private emitters(Net Zero 

Teesside and Zero Carbon Humber)

• Funding: UK BEIS business model 

support

Regulated transport 

and storage tariff
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Lessons from Global CCUS Experiences

• Significant technical risk remains

– Sequestration and reservoir suitability becoming better defined

• Financial incentives spurring very significant innovations

– Particularly in capture technology

• Cost base improving

– Economies of scale (e.g. aggregator models) are helping

• Regulatory

– Insurance and bond market responding to demand

– Key feature typically government backstop on liability

– Class VI permits currently represent a constraint, states with primacy are developing 

faster (e.g. North Dakota)

– Key risk remains funding mechanisms



Nicholas Fulford, 

Senior Director Gas & Energy Transition

nick.fulford@gaffneycline.com


	Slide 1: CCUS Overview
	Slide 2: Confidentiality and Disclaimer Statement
	Slide 3: Recap on Market Drivers
	Slide 4: The opportunity for Alaska….. Combination of the carrot and stick
	Slide 5: Why are governments investing taxpayer funds into CCS?
	Slide 6
	Slide 7
	Slide 8: Overview of CCS Value Chain
	Slide 9: Compulsory Carbon Markets - 2022 Prices
	Slide 10: Improving Economic Case for CCS
	Slide 11: CCUS significantly impacts outlook for Hydrocarbons
	Slide 12
	Slide 13: Business Models Evolution
	Slide 14: Development Pipeline (CO2 Hubs and Clusters)
	Slide 15: CCS Value Chain – Value Driver and Risks
	Slide 16: Business Models – LNG & CCS similarities
	Slide 17: Business Models – Approaches
	Slide 18: Case Studies
	Slide 19: Revenue/Funding Models with CCS Projects - Examples
	Slide 20: Revenue/Funding Models for CCS Hubs
	Slide 21: Dutch CCS hub – Porthos model and funding 
	Slide 22: UK CCS Hub - East Coast Cluster model and funding 
	Slide 23: Lessons from Global CCUS Experiences
	Slide 24

