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ABOUT AFRY MANAGEMENT CONSULTING

AFRY Management Consulting is a leading advisor of the transition of the
energy and bioindustry sectors

Presence
5

continents

Energy
transition

-+

Transition to
Bioeconomy

Revenue Projects
~150 million >100

€in 2024 countries

Global transition towards decarbonised energy system

Sector integration due to decarbonisation and
electrification (e.g. mobility, industries, cities)

Need for smart infrastructure to enable transition and
new decentralised business models

Growing sustainability awareness and commitment
Global shift in demand and products

Need for green carbon to ensure full decarbonisation
Resource scarcity
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DEVELOPMENT AND OPPORTUNITY IN UK LIQUID CO, MARKET

Historically, CO, is not a revenue stream that developers and investors have
paid huge attention, but that is changing
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DEVELOPMENT AND OPPORTUNITY IN UK LIQUID CO, MARKET

The UK carbon dioxide (CO,) market was until recently a concentrated one
with sales of food- and industrial-grade liquid CO.,...

Production End Users
UK liquid CO, market by

share
% based on tonnes

AFRY estimates Food and beverage industry

Industrial applications

BECCS/AD
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DEVELOPMENT AND OPPORTUNITY IN UK LIQUID CO, MARKET

...but with traditional suppliers curtailed, new suppliers such as AD plants
can fill the gap and meet demand from end-users that value biogenic CO,

Production End Users
UK liquid CO, market by

share
% based on tonnes
AFRY estimates

Food and beverage industry

Industrial applications

‘“ E-fuels

CO, Permanent Removal

BECCS/AD

Carbon negative concrete
Carbon is chemically bound to concrete.

Offshore storage
Bioenergy carbon capture and storage
(BECCS)
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DEVELOPMENT AND OPPORTUNITY IN UK LIQUID CO, MARKET

Selling to the liquid CO, market has brought higher revenue in recent years
due to domestic supply shortage, but future pricing is uncertain
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BIOGENIC CO, PRICING

Quantifying the biogenic premium can be tricky - it is a function of multiple
stackable components, which will vary by location

Illustrative overview of LCO, pricing for UK AD plant Comparison of biomethane value with and without CO,
capture
£/MWh, ]
real 2024 . With CCS
Only a proportion of +24% Bl Green premium
the biogenic green I Gas price
premium may be o
captug:lclietr)y s Capturing CO2 from +16% +219
waste streams can +13%
unlock extra value,
although acceptance
in the market is
more limited for
certain CO2 grades I
: ) ) 2025 2050 2025 2050
Fossil food- Biogenic Market Local C
grade CO2 premium price (incl.  factors Waste rop
biogenic Note: Based on average of confidential AFRY projections for value of biomethane in
premium) selected EU markets where GHG reduction is recognised
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CARBON REMOVALS OPPORTUNITY

Early corporate adopters with aggressive net zero targets are driving the
permanent removals market, with BECCs dominating supply

CDR VOLUMES TRADED
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Permanent Technological Removals:

BiCRS = Biomass Carbon Removal & Storage
EW = Enhanced Weathering
CNC = Carbon Negative Concrete
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BECCS - Bioenergy with Carbon Capture and Storage
DACCS = Direct Air Capture and Carbon Storage

2025

REMOVAL CREDITS ARE TRADING AT A PREMIUM
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Emission
reduction offsets

Clear price
divergence in nature-
based and permanent
removals reinforces
notion that these are
linked but distinct

markets
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removals removals
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CARBON REMOVALS OPPORTUNITY

CDR credits will be of increasing importance to biomethane producers
capturing CO2, especially those with lower cost access to CO, infrastructure

SAMPLE OUTPUTS

AFRY’s ELPSIS model projects prices and

volumes for permanent carbon removals, T d st o] -
covering the full value chain of DACCS, eome ' | = ceniea
BECCS, BiCRS, Enhanced Weathering, Carbon
Negative Concrete.

Mt/yr

N

2020 2025 2030 2035 2040 2045 2050 2055 2060

ILLUSTRATTVE

[$/t credit price*]

Biomethane producers need to also factor in the
costs of CO2 transport and storage to understand
the true value of CDR market

2025 2030 2035 2040 2045 2050 2055 2060
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COMMERCIAL RISKS FOR BIOMETHANE PRODUCERS CAPTURING CO,

Whilst there is upside from CO, capture, there are also commercial risks
which will vary by producer and end-use market

Financial

— Revenue volatility
— Limited risk management options

i |
— Offtaker risk Reputationa

— Risk of food supply chain issues if strict food

Operational grade CO, standards not met

— Insufficient policies and processes to meet CO,
standards

— Lack of direct CO, sales experience or

transport and logistics Regulatory

— High standards for food grade CO,

— Changes in legislation
Infrastructure

— Availability of transport and storage
infrastructure for biomethane producer and
end-user

— Complexity of rules

— Long distance from end-user reducing carbon
intensity benefits of biogenic CO,
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CONCLUSIONS

CO, putting the fizz into biomethane projects - but don’t get carried away!

Upward shift in UK liquid CO, prices,
representing greater source of revenue for

biomethane + CCS

Large potential for growth in CO, in “new”
markets where biogenic value should be
appreciated

Opportunity/risk may be larger for some
biomethane producers depending on site
and end-user specific conditions

Stress test project plans against alternative
scenarios for CO, markets
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Contact

Josie Armstrong
Senior Principal

M: +44 7778 364687
josie.armstrong@afry.com
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