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Executive summary

This comparative study analyses competitive auction schemes for carbon capture and storage (CCS) in Europe. In
particular, it covers Carbon Contracts for Difference (CCfD) across the Netherlands, Germany, Denmark, the UK and
France and the reversed auction mechanism in Sweden for BECCS (biogenic CCS). The goal is to define actionable
insights for optimising CCfD design in Sweden. While national schemes differ significantly in scope, maturity,
cost-allocation models and interaction with carbon pricing, a clear set of common success factors and structural
barriers emerges.

Across Europe, the most effective schemes provide long-term revenue certainty, predictable interaction with
carbon markets, and credible support across the CCS value chain. Countries that combine these features with
clear contracting frameworks, robust monitoring, reporting and verification (MRV) rules and realistic timelines
create more favourable investment conditions for large-scale CCS. By contrast, infrastructure gaps, asymmetric
risk allocation, and administrative complexity continue to hinder deployment.

Key Findings

1. Long-term investment certainty is essential.

Most schemes provide 12-15 years of revenue support, which is critical for the bankability of capital-intensive CCS
and BECCS projects. One-sided CCfDs (e.g., in the UK, Netherlands and Denmark) reduce downside risk for project
developers, whereas two-sided CCfDs (Germany) offer fiscal protection for governments.

2. Coverage of the CCS value chain strongly influences feasibility.

Schemes that support capture, transport and storage within a single framework (Sweden, Denmark, UK) reduce
counterparty and integration risk. In contrast, systems that exclude T&S (Germany) require developers to secure
external storage independently, exposing projects to storage-availability, permitting and cross-border
coordination risks.

3. Interaction with the EU ETS (or national ETS) is a defining feature.

The Netherlands and Germany directly index reference prices to carbon markets, ensuring dynamic adjustment
and avoiding over- or under-compensation. France and the UK adopt fixed linear reference price paths that
enhance fiscal predictability but increase market-misalignment risk.

4. Technology and feedstock eligibility vary widely.

Sweden supports only projects focused on biogenic COz2, whereas other schemes allow fossil, biogenic, or mixed
streams. This has implications for industrial sectors such as cement, where fossil CCS is often required for deep
decarbonisation.

5. Infrastructure readiness is the main cross-cutting barrier.

All countries face delays or uncertainties regarding T&S capacity, portinfrastructure, permitting, and cross-border
storage agreements. These factors often determine whether otherwise competitive CCS bids can materialise.

6. Administrative burdens and compliance requirements shape competitiveness.

France and Germany apply stringent baseline, MRV and cost-validation rules. The Netherlands uses a highly
structured, rule-based system with limited flexibility. Denmark and the UK introduce greater negotiation space,
allowing more tailored risk allocation.
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7. Timelines and operational requirements must reflect CCS project realities.

Several schemes initially imposed unrealistic deadlines (e.g., Sweden's 3-year storage requirement), later adjusted
following industry feedback. Successful schemes incorporate realistic ramp-up periods and fiexibility for
infrastructure-related delays.

Overall Insights

The study demonstrates that while European CCfD instruments share a common objective—closing the cost gap
between low-carbon and conventional production—their effectiveness depends on balancing fiscal discipline,
market responsiveness, and whole-chain coordination.

Future policy design will need to prioritise:
1 predictable long-term support,
1 strongintegration with carbon pricing,
1 coordinated development of capture-transport-storage infrastructure,
1 clear andimplementable MRV frameworks, and
1 transparent engagement between governments and industry.

These lessons provide actionable insights for optimising CCfD design in Sweden and other countries preparing to
scale industrial CCS.
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1. Introduction

Decarbonising energy-intensive industries requires substantial investment in advanced technologies such as
carbon capture and storage (CCS). International experience demonstrates that Carbon Contracts for Difference
(CCfD) can be a pivotal funding mechanism to support large scale CCS projects. This mechanism can provide long-
term revenue certainty and can help bridging the cost differential between conventional and low-carbon
production. Countries such as Denmark, Germany, the Netherlands, France and the UK have already implemented
or are trialling CCfD schemes. In contrast, Sweden currently employs a reverse auction mechanism, which does not
sufficiently address the requirements of large-scale industrial projects of this nature.

In order to address the financial shortfall of Heidelberg Materials’ (HM) Swedish flagship CCS project in Slite, a CCfD
indexed to the EU ETS price has been proposed to the Swedish government. It is crucial for the project that this
proposal is advanced and structured effectively to secure its viability and enable broader industrial transformation.

The Slite CCS project is an innovative flagship set to move the construction industry towards net zero emissions
at unprecedented scale. Through large-scale investment in carbon capture together with a gradual increase of
biogenic fuels, the cement produced at the Slite cement plant, one of the largest cement plants in Europe, is the
key enabler for near- or net zero construction in Sweden. Capturing up to 1.8 million tonnes of CO, the project
corresponds to cutting 4 percent of current CO, emissions in Sweden.

The study is intended to enhance Heidelberg Materials’ internal expertise in CCfD design and implementation,
leveraging insights from other countries to identify optimal design features and critical considerations for the
Swedish context.

1.1 Approach

This study applies a structured comparative methodology to analyse CCfDs and auction schemes for CCS across
six European countries. It systematically reviews each national mechanism by examining its policy background,
objectives, working principles, eligibility criteria, bid structures, payment mechanisms and performance
requirements, as refiected in the individual scheme chapters (Sweden, Netherlands, Germany, Denmark, UK and
France).

A cross-country comparison subsequently identifies common drivers, barriers and design differences influencing
large-scale CCS and BECCS deployment, culminating in a comparative assessment and a consolidated table of
design features (Chapter 8 and Annex 1).

This combined qualitative and comparative approach enables a coherent evaluation of the suitability and
transferability of CCfD design elements to the Swedish context.

1.2 Basics to understand the CCfD concept

Before entering into the analysis of the existing CCfDs schemes some basic concepts of Contracts for Difference
have to be clarified.

A CCfD is a public contract that guarantees a fixed carbon price to an industrial emitter by covering the difference
between a predefined strike price and a reference (carbon) price.

The strike price is the carbon price level needed to make a low-carbon project economically viable. This means that
the strike price typically represents the levelized capital expenditure (CAPEX) and operational expenditure (OPEX)
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of aproject. The reference carbon price is a fixed or observable market price that is used as the benchmark against

which the contract’s strike price is compared. The EU ETS price or a fixed linear carbon price are typical examples
of reference prices in a CCfD.

Figure 1 provides a visualization of the payment logic of CCfD under various scenarios. If the reference price falls
below the strike price, the public authority pays the company the difference per tonne of verified CO2 abated or
avoided, thereby compensating for insufficient carbon market revenues (see Figure 1, blue area). Conversely, if the
reference price exceeds the strike price, in a two-sided CCfD, the company pays back the difference to the
authority, ensuring that the support mechanism remains symmetric and avoids windfall profits (see Figure 1, yellow
area).

In order to constrain the maximum compensation (or payback) and provide greater budget predictability while still
preserving the core risk-sharing logic of the instrument, two additional prices are often introduced.

A base energy or carbon price called floor price to cap the aid disbursement, i.e. if the reference price goes below
the floor price, no compensation beyond the base energy or carbon price is paid (see Figure 1, blue striped area).
Anupper limit called a ceiling price can have two functions. It can be intended as the maximum price for strike price
in the bid (as is the case for SDE++ according to different categories) or it can also be used to limit the upper end
of paybacks which occur in two-sided CCfD schemes when the reference price is higher than the strike price (see
Figure 1, yellow striped area). In this case, the ceiling price is intended as the maximum price for the reference price
inorder to limit what the applicants pays to government.
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Flgure 1: Graphic visualisations of payouts to applicant and paybacks to government in a one/two-sided CCID scheme

It should also be noted that the bid price, that is, the amount which serves to rank proposals in the competitive
bidding, varies from scheme to scheme. In some, the bid price is the subsidy request (difference between strike
price and reference price e.g. SDE++), in others, the bid price is the strike price (French scheme).

These price terms will be used throughout the study and their characteristics are analysed more in depth in
chapter 8.2 and 8.3.
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1.3 Design principles

Although all CCfDs aim to stabilise carbon-price signals through a strike-reference price mechanism, their real
impact depends on how governments structure several key design elements. These elements determine eligibility,
risk allocation, competitiveness, bankability, and the degree of predictability for both applicants and public
authorities. The following principles constitute the analytical framework used to compare national schemes in the
subseqguent chapters.

Eligibility criteria and technology scope

Eligibility rules define which sectors, CO2 streams (fossil, biogenic, mixed), and technologies can participate. These
criteria strongly shape which industries can realistically deploy CCS or BECCS and at what scale.

Value chain coverage (capture, transport, storage)

Schemes vary in whether they fund only capture or the full CCS chain. Integrating transport and storage reduces
counterparty risk and improves bankability, while exclusion of T&S shifts significant uncertainty onto developers.

Contract duration

The number of years for which price support is guaranteed is a central driver of bankability. Most schemes run for
12-15 years, but timelines and entry into operation requirements vary widely and materially affect project feasibility.

Bidding structure and competition model

Some mechanisms use cost efficiency auctions, others apply negotiated procedures or multicriteria scoring. The
bidding architecture influences transparency, competition intensity, strategic bidding behaviour, and overall cost
effectiveness for governments.

Strike price determination

Schemes differ in how the strike price is defined and whether it is fixed, technology specific, or dynamically
adjusted over time. The chosen method directly influences cost recovery, exposure to market volatility, and the
degree of fiscal predictability.

Reference price design and carbon market interaction

Some countries anchor the reference price to the real EU ETS, others rely on fixed linear trajectories, and some
apply hybrid or fioor price systems. The reference price mechanism determines how closely CCfD payments track
the true value of carbon and how over or under compensation risks are managed.

Payment rules and risk sharing mechanisms

Payment frequency (annual, quarterly, monthly), one or two sided compensation, rules on clawbacks, and
treatment of additional revenues or cost deviations shape how operational and financial risks are allocated
between the state and the developer.

Monitoring, reporting and verification (MRV)

Compliance requirements, verification frequency, and performance thresholds determine the administrative
burden and operational fiexibility, especially for large industrial projects with complex emission profiles.
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2. Sweden: Reverse auction for Bio-CCS

2.1 Background

Unlike the other countries analysed in this study, Sweden does not use a CCfD scheme; instead, it operates a
reverse auction. Sweden's reversed auction instrument for Bioenergy with Carbon Capture and Storage (BECCS or
Bio-CCS) arises from the country's commitment to achieving net-zero carbon emissions by 2045. Under the
Climate Act, Sweden aims to reduce domestic emissions by at least 85% compared to 1990 levels. However,
recognizing that complete elimination of the remaining 15% of emissions may not be feasible, Sweden allows for
supplementary measures to offset this residual emission. Bio-CCS is highlighted by the Swedish Energy Agency as
a key complementary measure, with national technical potential of at least ~10 MtCO2/yr by 2045.

For the purpose of meeting national climate targets, Bio-CCS removals must be retained within Sweden's national
accounting (Nationally Determined Contributions - NDCs) and cannot be simultaneously claimed by other
countries’ national accounting. This will be under HM and Swedish Authorities control, since a transaction in a
voluntary market that affects NDCs (under Article 6 of the Paris Agreement) requires that the CO.removal supplier
(HM) requests an authorization of use for trading credits from the corresponding designated (Swedish) authority.’
National climate inventory reporting and voluntary credits coexist, but the precise legal accounting and prevention
of double claims is still under development and a policy debate on separating national greenhouse gas accounting
from corporate carbon accounting is ongoing. To some extent, the Paris Agreement Article 6, the EU Carbon
Removals and Carbon Farming Regulation? (CRCF) and issuing organisations (e.g. Puro.earth Article 6 Procedures)
already aim to tackle this issue.

The Swedish Energy Agency (Energimyndigheten) designed the support as a reverse auction that awards
investment and operating aid per tonne of biogenic CO2 captured, transported and geologically stored in verified
sites. The scheme received EU State-aid approval on 2 July 2024 (case SA107009) and is governed by SFS
2024:626, which empowers the Agency to run one or more reverse auctions and set each call's conditions.
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CL

g - ~ e
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2.2 Purpose and goal

Sweden's overarching purpose and goal of the introduction of this scheme evolves around the strategic
acceleration of BECCS-technology. In Sweden, several sectors face significant decarbonisation challenges,

TWithout the authorisation, the credits traded in voluntary carbon markets do not shift the savings out of the host country, w ith climate
KgTgeeTgLLvELaTpLkCvTIGCFCybviCrkaeglsvgLsgACVTGEVGLSTVPLUGLTFIDB 8vo<6Vveaebpl
2 The voluntary Carbon Removals and Carbon Farming Regulation (CRCF) framework that creates certification standards for removal
activities like Bio-6 6 = v TF g C8 Vv T LV &z L § Aall Tatbgnsemiyvaldand seileinission rédsaons generated under this Regulation
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particularly the pulp and paper industry, biomass-based power generation, and district heating systems that rely

on biomass-fuelled plants. Many COz-emitting industries are located near the coast-line being a geographical
feature enabling transportation of captured CO. by sea to geological storage sites beneath the North Sea.

Inaddition, the Swedish government sees that Bio-CCS s associated with technical, commercial, legal and political
risks. The proposed system is designed to share the possible risks between the state and businesses. The scheme
initially aimed to reach the target volume of 2 million tonnes of stored biogenic COz2 per year.

2.3 Working principle

The support is allocated through a reverse auction in which applicants submit bids (SEK/tonne) corresponding to
the compensation they request for capturing, transporting and geologically storing a defined quantity of biogenic
COz2. The Swedish Energy Agency acts as the auctioneer and awards support to eligible applications offering the
lowest total requested support per tonne (bid plus other public support), subject to the call conditions. It's a
competitive bidding process and the mechanism works effectively when there are multiple sellers.

The Swedish Energy Agency plans on utilizing reverse auctions for BECCS projects to minimise the necessary level
of support (cost-effectiveness) to obtain a certain amount of sequestered CO,. The Agency expects at least two
auctions aiming for a total around 2 Mt/year of stored CO2. The support period is set at maximum 15 years (latest
until 2046), giving companies a reasonable investment period, while not hampering the effect of technology
development. The support will cover both investment (CAPEX) and operational costs (OPEX).

Eligibility: Support is only given for biogenic CO.. Companies with mixed emissions must distinguish between
biogenic and fossil emission volumes (reporting on annual basis). Storage needs to take place 4 years after the
support is rewarded by the Swedish Energy Agency.

Selection process: The closed bid in the auction refers to geologically stored biogenic CO; including the costs for
transport and storage. Within the bidding period, bids may be placed, changed or withdrawn. The bid is considered
binding when the bidding period has ended. The bids are ranked from the lowest to the highest subsidy amount
per tonne CO, up to the auctioned quantity (bid plus any other public support covering the same project costs). In
the first round, the ceiling price was set for SEK 3,000/tonne (» EUR 274/tonne). For the second call opening, the
ceiling price will not be announced until after the call for entries has closed.

Bid structure: The bid must contain the bidders identity (and customer identity if the bidder is placing a bid on their
behalf), the volume expressed in number of tonnes of CO, with minimum annual volume of 50,000 tonnes, and
increments of 10,000 tonnes) and the price in Swedish kronor that the Swedish state must pay per tonnes of
sequestered CO,. Beyond the bid price, the application must state the public support that the applicant has
received for investment and operation in relation to the activity that generates negative emissions, other financing
or income that the applicant has in relation to the activity that generates negative emissions, and all costs for the
capture, transport and geological storage of carbon dioxide of biogenic origin generated from activities in Sweden

Payment mechanism: Annual payments are based on verified actual storage volumes. Adjustment rules are in
place: 1) 100 % of new public support is deducted; 2) 90 % of new revenues or financing are deducted; 3) if total
project costs fall by more than 20 % compared to the bid, the aid is reduced by 90 % of the excess savings; &) cost
increases are not compensated beyond the amount of aid granted at aid decision. Pre-payments have initially been
considered but are not foreseen under the final regulation.
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Cost gap
Revenues/cost savings fromEU ETS
Costs
of fossil Other revenues, fossil CCS
CCS

Other financing than public support

Public support, fossil CCS

Figure 2 : Deduction mechanism under the Swedish auction. The cost gap Is calculated as costs allocated to the fossil part for
CCS minus the economic benefits in the form of revenues or cost savings from emission allowances, any other revenue
allocated to the fossil part and any public support and financing other than public support for the fossil part. ©
Energimyndigheten

Further details on the scheme design are included in Annex 1.
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3. The Netherlands: Stimulation of Sustainable Energy Production
& Climate Transition (SDE++)

3.1 Background

SDE++ is the Netherlands' core instrument for supporting unprofitable large-scale decarbonisation and renewable
energy projects. Introduced in 2020 as an expansion of the previous SDE+ scheme (2008-2019). SDE++ moved
from a technology-specific renewable energy (and also CCS) subsidy towards a large-scale roll-out of
technologies for renewable energy production and other technologies that reduce carbon dioxide (COz2)
emissions. Both SDE+and SDE++ reserve high annual budgets, with EUR 12 billionand EUR 5 billion allocatedin 2018
and 2019 for SDE+, respectively, and between EUR 5 billion and EUR 13 billion between 2020 and 2025. The observed
fluctuations in annual SDE+ and SDE++ budget envelopes do not reflect instability in policy commitment, but rather
the Netherlands’ prudent fiscal approach. There are pre-established annual budget ceilings based on the full
granted application amount per tonne multiplied by maximum annual volume of all the projects. Ultimately, SDE++
contracts create long-term (up to 15-year) contingent liabilities whose actual payout depends on future ETS
market prices and annual budgets, which are adjusted to ensure fiscal stability and compliance with national and
EU budgetary rules. This conservative budgeting approach allows the Dutch government to absorb market
uncertainty while maintaining a stable and credible investment framework for capital-intensive technologies such
as CCS.

Between 2003 and 2007 there was an SDE+ precursor renewable energy subsidy scheme called MEP
(Milieukwaliteit van de ElektriciteitsProductie) that provided a premium on top of the market price for green
electricity/CHP that did not have a floor correction price. This resulted in high government expenses when the
reference ‘grey’ market prices dropped very low. This is the reason the SDE++ has a minimum correction amount
(see inworking principle).

This evolution transformed the scheme into an operating subsidy that results in a de facto CCfD, compensating
investors for the unprofitable component of CO2-reducing technologies compared to a conventional reference
process. Project developers that intend to produce renewable energy or implement pre-specified CO,-reducing
techniques may be eligible for the SDE++ grant. The subsidy is paid out during the operational period, and it
compensates the difference between the cost price of the renewable energy (or the reduction in CO, emissions)
and the market value of the product that is generated by the technology (CO, or energy).

» GCVKLESTVFICPCLTVvSPpGCkCUE®iip VE RCECELVAVBFBDE4 ¢
2e3gvZ2gTGvavTiLTaejvyadASCTVEEV@A vy vygdgiliglLlveal
GLTCLSgTOhVvialéCAvGERGRS @AS e fyRPICAHAULL Ve VvupT

O9RGESCVYl VP HEOAULEZICKYECWR < 3961 V

<

>>> ULV66A | VIGCVELjjLZJLévaeRR|jgpa&TJgLL VvSTalsVELTF
»LT@lfjviadkyCrvEiEEvaeRRjgheTgLLSuVvgy
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1
1
1 »L fa,vl]' VGumeC‘Aﬁp fg‘L[uV@[/gr[ y€3‘V7V'L[[é§ V6u1
1

For CO2-reducing technologies such as CCS, this reference market value is explicitly linked to the prevailing EUETS
carbon price. The SDE++ support therefore functions as a CCfD by paying the difference between the levelised
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cost of CO2 abatement (strike price - each category and sub-category in SDE++ have a max. EUR / tonne CO. that

the applicant canrequest) and the realised carbon price: when the ETS price is below the project’'s abatement cost,

the subsidy bridges the gap. while higher carbon prices mechanically reduce the support paid with a limit of

0 EUR/tonne CO. of subsidy (in case ETS equals or goes over strike price). In this way, SDE++ provides revenue

certainty for capital-intensive decarbonisation investments while preserving exposure to the carbon market and
avoiding overcompensation.

3.2 Purpose and goal

The SDE++ scheme focuses on the large-scale stimulation and rollout of technologies for renewable energy
production and other CO, emission reduction technologies in the Netherlands to enable a cost-effective energy
transition and broad-decarbonization of the Dutch economy, tackling on the following themes: renewable
electricity (i.e. solar, wind, hydropower), heat (Combined Heat and Power, CHP), and -gas, low-carbon heat
production (i.e. geothermal, waste heat, aqua-thermal) and low-carbon production including CCUS, renewable
fuels and electrolytic hydrogen (H2) production. It supports businesses or organisations, profit, non-profit or
otherwise from different sectors that plan to set-up and cperate the production facility themselves.

The scheme aims to close the cost gap (“onrendabele top’) by compensating the difference between a
technology-specific base amount (refiecting the levelised cost of production or CO2 abatement) and a correction
amount that represents the relevant market value.

For renewable energy technologies, this correction amount is linked to the market value of the energy carrier
produced (e.g. electricity or gas). For CO2-reducing technologies such as CCS, the correction amount is instead
linked to the EU ETS carbon price. In this case, the subsidy equals the difference between the calculated cost per
tonne of CO2 avoided and the realised carbon price.

It thus functions as a technology-neutral mechanism aimed at achieving national climate goals (49-55% GHG
reduction by 2030) at the least cost. For CCS and BECCS, the SDE++ provides predictable revenue support for
carbon capture, Transport and Storage (T&S) components, complementing the EU ETS by guaranteeing a minimum
CO2 price for captured and stored emissions. It is designed to incentivise investments in high-impact, hard-to-
abate sectors while maintaining competitive neutrality among technologies.

3.3 Working principle

The SDE++ is a one-sided exploitation grant/operating subsidy that stimulates operation of energy transition
technologies for a period of 12 or 15 years depending on the technology used through a CCfD. It is a multi-annual
incentive that compensates the ‘unprofitable top/component’ of the technology in question.

Eligibility: It provides subsidies for the use of techniques for the generation of renewable energy and the reduction
of CO,, across five categories: renewable electricity, renewable heat, renewable gas, low-carbon heat and low-
carbon production (where CCUS projects are included).

Selection process: Applicants from all categories compete on grant intensity, auctioned in pre-determined
"windows” or submission phases starting at 75 EUR/tonne CO2 and increasing up to 300-400 EUR/tonne COz2 (see
Table 1). Tnese are evaluated in the order received (“first come first serve principle”) within these phase limits until
the budget is depleted, creating an implicit carbon price discovery process. When the budget is depleted, the last
successful applications on the day of depletion are selected based on their subsidy intensity, prioritizing projects
with the lowest subsidy intensity.
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Applicants are incentivised to submit early and bid at or below the phase limit to secure access to the budget.

Furthermore, bidding close to the upper phase limit increases the risk of being outcompeted if the budget is

depleted and projects with lower subsidy intensities are prioritised. In practice, this encourages bidders to reveal

their true minimum required support rather than systematically bidding at the maximum phase ceiling, thereby
limiting strategic overbidding while preserving competitive pressure across technologies.

7able 1: SDE++ application phases in 2025.

Phase Start and end date 2025 Subsidy intensity phase limit (EUR /tonne
CO»)
1 7 October 75
2 13 October 150
3 20 October 225
4 27 October 300
5 3 November 400

Bid structure: Each technology category can apply for a maximum subsidy intensity (=ceiling price), calculated by
an independent institute on behalf of the Dutch Member State, which can be translated in a technology specific
bid price. To increase the chances of getting funded, applicants can opt to bid for a lower price in an earlier
application window, resulting in a lower grant amount. Nevertheless, the project should always yield a profitable
business case with the requested grant.

Payment mechanism: The operating subsidy is based on performance, compensating the difference between a
project’s cost price (the 'base amount' = strike price) and the market-based ‘correction amount' (= reference
price), which reflects actual potential revenues from energy sales or avoided carbon costs. The base amount is a
fixed value over the entire subsidy duration and not infiation-adjusted, while the latter is determined and adjusted
annually. The base carbon/energy price (=floor price) is the lowest unit price for which the base amount is
corrected for the entire subsidy duration. It corresponds to two-thirds of the long-term ETS long-term price
forecast, which is the average expected revenue over the entire duration of the SDE++ subsidy, functioning as a
floor price for investors. Figure 3 illustrates how this system works.
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Figure 3 : SDE++ example mechanism for reimbursement of the unprofitable component SDE++. Solar PV = 1 MWp roof-bound
(non-grid supply,).

This working principle is chosen as in most cases the cost price of low-carbon technologies is higher than the cost
price of their less sustainable counterpart which makes CO. avoidance not profitable (ETS price for carbon
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abatement projects)®. If the correction amount (= reference price) is equal to, or lower than the base energy price
or base greenhouse gas price (two-thirds of the long-term (ETS) price“= floor price), the applicant will be granted
the maximum subsidy. If the correction amount is higher than the application amount (= strike price), the applicant
will not receive a subsidy, as they will receive enough money from reduced ETS costs. CCS projects have no
obligation to pay back the grant if the market value exceeds the application amount (one-side CCfD). There is
however a claw-back mechanism that allows reclaiming part of the grant if in a given year after entry into operation
the state aid levels are surpassed. The payment is made per verified tonne of CO2 abated or per MWh of renewable
energy produced. In this way, the SDE++ grant can fluctuate over the years but the maximum budget reservation
from the Governments perspective is fixed. In SDE++ for CCS, if a project captures more COz2 than the eligible
volume in a given year, the “extra” verified tonnes can be banked and used in later years to compensate for years
with lower-than-expected capture. This banking is limited to 25% of the annual eligible CO2 volume, so temporary
over-performance can cushion later under-performance without losing subsidy.

Further details on the scheme design are included in Annex 1.

3 If the technology concerned helps prevent the purchaseor 8 CL CF @TC8VvFI CzCLUCVEF Lk vTGCvs@ijCVvELEEVHUmMV CK
ETS, this too is taken into account in the correction amount.

4 The long-term price unweighted average of the actual energy, product or ETS price over the subsidy period, based on estimated price

movements.
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4. Germany: Forderprogramm CO: Differenzvertrage

(Klimaschutzvertréage)

4.1 Background

Following the ambitions to become climate neutral by 2045, Germany started in 2022 preparations to implement a
new grant scheme on the basis of CCfD, in German CO. Differenzvertrége (previously called
‘Klimaschutzvertrége,) to compensate energy-intensive companies for extra costs associated with climate-
friendly production. CO, reductions in basic material industries such as steel, cement, paper, glass and chemicals
are envisaged. The climate contracts are set to save approximately 350 million tonnes of CO; in total by 2045 (a
third of Germany’s industry emissions).

Beyond climate protection, the scheme is envisaged to ensure Germany's future as a competitive industry location,
in an answer to market dynamics like the Infiation Reduction Act (IRA) launched by the United States. It aims to de-
risk transformative technologies (e.g. green hydrogen, electrification, and carbon capture and storage or utilisation
- CCS/CCU), mobilise private investment, and stimulate new industrial value chains.

» GCVFFSTvadp Toel plredEp A Qv gvRIL] ChTSvalZa
IV@A°vael yvygdijliglLtlel voLLCVvZCFCVv66 [ vsSgLpCvaTlv

VFICz2g8§CAVvEGGACigLCVELF VTIGCVSChLLELAVFILEOLAVFCpH

CigégydgjgThbviLvéee P266AvalAvgLAGSTrigajvsTCaky

>>> gl cTELLCSHERBURCF ¥ BCewep Gl 6CVv LEV ELZCFLkCLTV jCA

6LZ2CFLkCLTVvgsviCzgsgLeviGCVEGHANGIEBIEA GAES \G&EICL

upTLyCroygg Vaeqyzaﬁ@n@mgwa[ygalvy TvgsviLTvbeCTvpj@

- C@SCVILTCvaviCzgsgLlv IBEGTGOCLEGLAG PG v dGEACG
bGaléCsli

4.2 Purpose and goal

With the CCfD scheme, Germany wants to support energy-intensive industries/enterprises or industrial consortia
to decarbonise and switch to climate-friendly production technology despite higher costs and increased price risk.
The focus remains on large industrial emitters, but under the 2025 guideline, small and medium-sized enterprises
(SMEs) are also eligible if their projects achieve a minimum baseline of 5,000 tonnes of CO2-equivalent per year
(reduced from 10,000 tonnes).

The scheme aims to provide compensation for additional CAPEX and OPEX costs for switching to climate-neutral
production compared to conventional systems. By linking payments to CO2 and energy price developments, it
hedges price risks, closes funding gaps. and provides predictable cash flows that improve investment viability. This
should provide the companies the financial stability required to make the transition to climate neutral production
methods. Inaddition, stimulating learning-by-doing positive externalities, support new infrastructure development
and enhance the market development and competitiveness of climate-friendly technologies.

® https://www.klimaschutzvertraege.info/news/habeck_hands_over_ccfds
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4.3 Working principle

The German CCfD is a two-sided exploitation grant/operating subsidy. They compensate energy-intensive
industries for the additional investment (CAPEX) and operating (OPEX) costs of climate-friendly production
processes compared to conventional reference systems, thereby de-risking the transition and triggering market
transformation. Each contract has a 15-year duration, covering both investment and operation.

Eligibility: To qualify, projects must:

- Achieve at least 60 % GHG reduction vs. the reference system within three years after operational start;
and

- Reach 90 % GHG reduction by the end of the 15-year contract.
- Entry into operation within 36 months from the funding decision; the call may set up to 48 months. Further
extension (including to 60 months) is possible under justified conditions (e.g., CCS value-chain delays).

Selection process: Funding is granted based on a competitive auction. Applicants submit a base bid price (EUR/t
CO:2 avoided), representing the minimum CO:2 price required to make their climate-neutral production competitive.
Bids are ranked solely by cost-efficiency, calculated as base bid price + discounted value of other approved public
funding per tonne of CO2 avoided over the project lifetime. The application process for the German CCfD is divided
in two phases. A preparatory phase in which that serves as eligibility check and pre-qualification in which the
applicants share the project concept and preliminary data on costs, COs savings and energy carriers. The admitted
applicants can pass to the second phase of competitive bidding. No negotiation of strike prices or terms is allowed;
the contract templates are available as part of the call documents and the submitted bid components are
maintained in case of selection of the candidate. Based on previous auctions the award decision takes up to 2-3
months and the contract finalisation further 1-2 months.

Bid structure: In the German scheme, the bid price represents the applicant’s estimate of the additional cost per
tonne of CO2 avoided when switching from the conventional reference system to the proposed transformative
production route (see Figure 4, left side). To determine this price, the bidder compares all expected costs of the
low-carbon process—such as energy use, operation, maintenance, and capital recovery—with the corresponding
costs of producing the same output using the efficient conventional reference technology.
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Flgure 4: Overview of calculation of additional costs of the project and the payment of CCIDs
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Any other public subsidies that have already been approved at the time of application must be taken into account

in this calculation. Green product premiums, however, are not deducted when determining the bid price; they may

only be (partially) deducted later in the annual payment calculation if the BMWK activates this mechanism in the

specific call. The resulting net difference in production costs over the contract period is then divided by the
expected CO2 reductions, giving a cost-per-tonne value that forms the bid price submitted in the auction.

Payment mechanism: Once the contract starts, the bid price becomes the base contract price (*Basis-
Vertragspreis® = strike price), and this amount is dynamically adjusted each year to reflect real market
developments (see Figure 4, right side). Two elements drive this adjustment. First, the scheme compensates for
fluctuations in the prices of key energy carriers by comparing actual annual prices with predefined basis prices and
adjusting the contract value depending on whether costs have risen or fallen for both the reference system and
the transformative process. This ensures that only the real cost delta is covered. Second, the contract price is
adjusted to account for how the actual energy mix and emission reductions in a given year deviate from the original
plan. The dynamically adjusted contract price is then compared with the “effective COz2 price” (= reference price),
which takes into account costs and revenues resulting from the EU ETS 1. It is calculated multiplying the CO; price
inthe EUETS 1, by a factor considering the GHG of the reference system and the GHG emissions of the project, as
well as the free assignments of EU ETS 1 emission allowances for the subsidised project and for the reference
system, and the GHG emissions reductions actually achieved compared to the reference system.

If the effective COz price is lower than the adjusted contract price, the state pays the difference to the project. The
payout amountis limited by the maximum annual funding amount, which is predetermined by the funding authority
(“Absicherungspreis”=floor price). If the effective CO2 price rises above the adjusted contract price, the project
pays a surplus back to the state (two-sided CCfD scheme). This mechanism ensures that support refiects real
operating conditions, avoids over-compensation, and gradually tapers off as carbon prices increase and the
transformative technology becomes competitive.

Further details on the scheme design are included in Annex 1.
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5. Denmark: CCUS, NECSS and CCS fund

5.1 Background

The Danish Energy Agency (DEA) plays a central role in implementing Denmark’s climate policy and achieving the
ambitious targets of the Danish Climate Act (K/imaloven). Carbon capture and storage (CCS) is a key pillar in this
strategy. Over the past few years, Denmark has developed a set of targeted funding instruments that gradually
evolved from pilot-scale initiatives to large-scale market mechanisms.

The first of these, the CCUS Fund, was established under the Climate Agreement for Energy and Industry (June
2020) with a total framework of DKK 16 billion (*EUR 214 billion) for 2024-2048. Designed as a market-based and
technologically neutral mechanism, the fund aimed to support large-scale deployment of CCS across the entire
value chain — from capture to transport and storage — for both fossil and biogenic CO2. The first tender round
(Phase 1) was concluded in 2023, resulting in a single full-scale award to @rsted Bioenergy & Thermal Power A/S,
which will capture and store approximately 430,00 tonnes of COz per year from 2026. The CCUS Fund as such is
no longer active.

Parallel to this initiative, the NECCS Fund (Negative Emissions via CCS) was introduced under the Finance Act 2022
With a total budget of DKK 2.56 billion (*EUR 343 million) and an operational window from 2025 to 2032, the NECCS
Fund focuses exclusively on biogenic and atmospheric COz2 to achieve negative emissions. It targets CO2 capture
from sources such as biogas upgrading, biomass-based power and heat production (BECCS), the biogenic share
of waste incineration, and direct air capture (DACCS). The objective is to reach 0.5 million tonnes of CO2 removals
annually from 2026.

In September 2023, the Danish Parliament further streamlined the national CCS framework by adopting an
agreement to merge the upcoming CCUS Fund Phase 2 and the Green Tax Reform (GSR) Fund into a new, unified
CCS Fund. This large-scale fund — launched in October 2024 — has a total budget of DKK 28 billion (*EUR 3.75
billion) and will provide 15-year contracts (2029-2044) to support industrial clusters and regional CCS hubs. The
CCS Fund thus builds directly on the experience gained from the CCUS and NECCS programs and is now the
cornerstone of Denmark’s long-term CCS policy framework.

»GCV66A VQILAVo3e 366 ValalACEGlagdwiEasr evaRvh-li [ClorTapl.
<&l gSsGvCL GTEHEVRG g TOH T VgL zL iz GErvpyiarbllinyCousiiay V]
Rjael TvalAvLE OSGLI CVEGEN b @GP i QF§TAN 6 €L ¢ vGaesSVvaZ
SOGRRLF TVviCwGigeleBwyay?Tgddvibves uv Qi § ¥ ¥ &a&d s CCL vy L,
ZGgpGVLELfjbVIVFLelfVYJAVSTYKkgGCAV gL VOLFE i Zed b & e
>>> RaeF TghgRaelL TSt viGCvkadl vvAgogpajTgCsvijCeAgLl e vTL
SALPpCF TaglLThv glLv iGCve66 VvzajidCvpGaglvglpjiadAglLl
baeRaepgTbvybvaeeceoe vl AVCERLESOF CVTLVRCL®|TgCsVvgeE
V6LLTFaepTdaejvsTrapTar CvTiLLVvigs)r bveCleélt VvRCL a&jf:
Fgsrvejjlpaeldgtl viltlvRiL] ChTVACZClLRCFSc
1-FgpCvhpCogijglévoastegev<ggVv?TLLL GeAl@rs TvCsAsvipllgeTwi
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I»g6GRCFJLCVvFi CROIGF CkCLTS vgl Cl vERCFa®&TgLLaejvyby

6 https://ens.dk/en/press/first  -tender -ccus -subsidy -scheme -has-been -finalized -danish -energy -agency -awards -contract
"https:/lens.dk/en/press/three  -new-ccs-projects -have-been-pledged -support -capture -and-store -biogenic -co2
8 KPMG (2026), Market experiences from the Danish CCS tender
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5.2 Purpose and goal

Objective of the CCUS Fund was to facilitate the reduction of CO. emissions by financing projects related to carbon
capture, transportation, and storage, covering the entire CCS value chain. [t encompassed projects related to both
fossil and biogenic CO2 emissions.

Objective of the NECCS Fund is to support projects that enable the removal of carbon dioxide from the atmosphere,
either directly (DACCS - Direct Air Carbon Capture and Storage) or by capturing emissions from biogenic sources
like biogas upgrading, biomass-based power and heat production, and carbon captured from waste incineration
plants.

Objective of the CCS Fund is to scale the CCS market by supporting industrial clusters, cross-sector infrastructure,
and long-term value chain deployment.

All funds are aimed at contributing to the realisation of Denmark’s climate targets, outlined in the Klimaloven
(Danish Climate Act). All schemes operate under the Guidelines on State Aid for Climate, Environmental Protection
and Energy (CEEAG 2022) and require European Commission approval prior to implementation.

The DEA's role is to contract Operators — individual entities or consortia — who assume responsibility for the full
CCS value chain. Operators must ensure all required permits, certificates, and approvals are obtained and must
deliver verified, permanent CO2 storage in compliance with Denmark’s National Inventory Report.

5.3 Working principle
The NECCS/CCS funds are market-based service subsidies for Contracts of Delivered Quantity.

The minimum requirements (MR) slightly differ between the two funds. The operator shall establish and operate
the value chain (NECCS MR-1) or is responsible to achieve the CO, emission avoidance in accordance with the
contract (CCSMR-1), based on all certificates, approvals and permits necessary (MR-2). The captured CO. should
originate from plants in Denmark and comply with the minimum quantity set (NECCS MR-4; CCS MR-3).

5.3.1 NECCSFund

The NECCS fund supports negative emissions from CO» capture and storage from biogenic sources and
subsequent storage underground for a fixed period of 8 years. Itis regarded as a service contract. The NECCS fund
functions like a one-sided CCfD scheme. In the context of the project, the DEA does not provide asset-related
capital expenditure (CAPEX) support for project development or construction of installations. Instead, it relies on
the Operator's role, which is responsible for the capture and storage of CO..

Eligibility: In addition to the previously mentioned MRs, it is required that the Contracted Quantity is of biogenic or
atmospheric origin. The service must result in CO, reductions in the Danish National Inventory Report (Danmark’s
Nationale Drivhusgasregnskab, NECCS MR-3). The delivery of captured and stored CO, must begin in 2026 and
continue until and including 2032 (NECCS- MR5).

Selection Process: For the evaluation of which offers have the best price-quality ratio, the DEA uses a scoring model
with a financial framework. The selection of one or more contracts is based on best price-quality ration, consisting
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of best Offered Rate (60%)°, project maturity (20%)° and offered 2025-Quantity” (20%). The NECCS fund is
structured as a single-round open tender, with a deadline for submission, and evaluation period and final award and
contract signing. Unlike the earlier CCUS Fund, the NECCS procedure does not include formal negotiation rounds.

Bid structure: The Offered Rate in the NECCS fund is proposed directly by the bidder as a fixed price per tonne of
biogenic or atmospheric CO2 captured and permanently stored, expressed in DKK per tonne (excluding VAT, in
2023-prices). Further bid components are described in the comparative table in Annex 1. There is an allocated
annual subsidy cap for each awarded contract (or all contracts combined) cannot exceed DKK 319,900,000 per
year (2023 prices; ~EUR 42.87 million) and no unused funds can be carried forward.

Payment mechanism: The payment frequency is quarterly in arrears, based on verified Delivered Quantity for the
NECCS fund. If the operator achieves a larger quantity than the Contracted Quantity in any given year, additional
subsidy may be received to the extent that there are funds available within the limits of the maximum allocated
subsidy.

The penalty framework combines a clear financial sanction with built-in operational flexibility. Operators face a
penalty when their annual CO2 delivery falls below the contracted volume, calculated as one third of the yearly
subsidy rate multiplied by the shortfall. A two-step threshold (80 % by default, raised to 95 % after repeated under-
delivery) determines when penalties apply, but the system also allows operators to “catch up” later: over-delivery
in the following year can offset earlier deficits, fully or partially cancelling penalties. This structure encourages
consistent performance while recognizing that early operational fluctuations may occur.

5.3.2 CCSFund

The CCS fund supports the sequestration of CO, for a fixed period of 15 years, relevant for large point sources and
regional clusters. Similar to the first CCUS tender, the CCS fund tender rounds will allow some fiexibility for opt-out
after 2030, which means it will be possible to opt out of the contract if a winner of a contract deems it more
profitable to sell the CO, captured for industrial purposes, for example. The CCS fund has an overall scheme-level
budget cap (DKK28.66 billion for 2029-2044 period; ~EUR 3.84 billion). The CCS fund functions like a one-sided
CCfD.

Eligibility: For the CCS Fund, the operator shall ensure that the annual quantity of CO, which as a minimum shall be
100,000 tonnes of CO.is captured and stored each calendar year from year 2030 and untiland including 2044 (CCS
MR-3; with optional early-delivery year 2029). Finally, the operator must properly account for of the delivered
quantity to be paid the subsidy (CCS MR-5). In cases where the Operator's performance falls short of the
Contracted Quantity in a given year, the Danish Energy Agency (DEA) imposes penalties.

Selection process: Similar to the first CCUS tender, the CCS fund tender incorporates a negotiated procedure,
enabling the DEA to negotiate various aspects of the tender documents and the offers received. This enables a
dialogue with market players. All (general) requirements that are not Minimum Reguirements (previously
explained) are subject to negotiation, may be changed or withdrawn during the tender procedure. This caninclude
e.g. baseline financial assumptions (i.e. ETS exposure assumptions, CO2 tax assumptions, Carbon-credit revenue

9% GEVUEECFCAv° @TCvel v5gAV-FgpCevgsvevsglLeijCtVvEgJBCAVvaklLiLTVv géxsludigggv RCF v
VAT,in2023R7¥ §p C8cVRI LRLSCAVYBVTGEVYGgAACFtVvVZGgpGvkiasTvi CEij CleCswal@Chantha ACT * §
lowest valid Offered Rate submitted in the competition  will receive the highest score in the evaluation model.
Y@z ®ij 0 eTCAVLELVTGEVYy 2838 VEEVTGCVTCLACFCF 8v-FLjCpTv<CspFgRTGLLVaERLAV-FL
UThe2025- el TgTbhvygsVvTIGCVRIUa@LTGTBVLEV6UMVZGYGPpGVTGEVTCELACYF CFVvZgijijvyivLEyijgeé
31 December 2025
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assumptions), project scope adjustments (i.e. adjusting ramp-up phase, changes in T&S provider) or project
timeline adjustments. The negotiation phase includes one or more rounds of negotiations. (1) Initial Negotiation
Round: after submitting the 15t Indicative Offers (INDO), DEA conducts negotiation meetings with eligible tenderers.
Further offers may be requested if needed. (2) 2™ Negotiation Round: following the submission of INDO2, a 2™
round of negotiations follows. The purpose is to provide tenderers with an opportunity to negotiate terms. The
negotiation phase concludes with the submission of Best and Final Offers (BAFO) by all tenderers. The DEA applies

2Evaluated on the basis of the Evaluation Amount, calculated as Offered Rate + VAT of Offered Rate + evaluation -technical supplement. The
evaluation -technical supplement is a per -tonne financial adjustment added to the Offered Rate during bid evaluation to reflect expected
@»  t vV6umv T ebdatedsifests, plloving thd DEA to rank bids based on net public cost rather than gross subsidy alone.
B@z eij i @T CAVLELVTGCVYy @8 gSVLEVTGEVTCLACECF 1 8v-FLjCpTv<Cs8pigRTglaht v-FLj Cph
4 The 2029-Quantity represents an optional early -ACij gz Cif bV R aelLTgThVvLEV6UmMY TGaeTvTIGEVYyJAACF VPLKEK
2029, before the mandatory Annual Quantities begin in 2030.
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