
In order to ensure a smooth meeting we would kindly ask you to respect the 
following “house-keeping” rules:

1. In WebEX please indicate your name followed by Member State / 
organisation that you represent. For example:

John Doe MEMBER_STATE
John Doe NAME_OF_THE_ORGANISATION

2. Please mute your microphone when you are not speaking.

3. Indicate that you would like to take the floor or ask your questions directly in 
the chat box.

4. For each session, we will poll two short questions via slido. Please open the 
slido details in the corner. 

The meeting will start at 9:30.

Welcome to the Workshop!



Roadmap for the day
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What is the Context for this workshop?

 The EU Commission is designing auctions for CfDs and CCfDs under the Innovation Fund. 

What are our Objectives today?

 Have a good and open debate “before politics” on auction design and experience with auctions.

What are the Benefits of this of spending half a day with this?

 Mutual learning and sharing of experience. Polling an “expert audience” on questions we are all 
answering in some way. Network building on CfDs and CCfDs. 

How will we go about this, what’s the Map?

 Four topic-sessions with short and crisp input presentation, followed by open debate.



CARBON / 
CONTRACTS FOR

DIFFERNCE

Scaling up climate tech solutions

Supported by



Why do we need Carbon Contracts for Difference (CCfD)?

 Many high-emissions industries are keen to start the industrial transformation to achieve carbon neutrality, while 
new climate tech solutions are commercially available.

 Sectors such as cement, steel or basic chemistry are able to significantly advance the EU’s climate objectives, as 
CO2 emissions are concentrated in a limited number of installations. Steel alone covers about 25% of EU industrial 
and almost 6% of EU total CO2 emissions.

 Decarbonizing these industries has only one major prerequisites: the new low-carbon products need to find their 
way into the market at a price that covers all cost. That requires buyers who are willing to pay a green premium 
on fossil alternatives.

 However, until now, companies cannot invest in low-carbon technologies that will entail higher production costs as 
there is no market which would pay a green premium accounting for the additional cost of a low-carbon product 
vis-à-vis conventional fossil products with similar properties.

 Project-specific long-term Carbon Contracts for Difference (CCfD) can be an important tool to enable large 
scale, investments that will reduce emissions in industrial sectors, such as cement, steel or basic chemistry.

Carbon Contracts for Difference can accelerate the industrial
transformation towards net-zero.



 The CCfD mechanism can help accelerate the decarbonization of industries with high GHG emissions.

 Industries where CCfDs can enable the diffusion of climate technologies and thus the achievement of climate
targets include

(i) steel production and processing,

(ii) cement production, and

(iii) basic chemicals, i.e. green ammonia and green methanol.

 The original concept for a ‘Carbon Contract for Difference’ is to compensate for the difference
between the ‘strike’ price (i.e. the agreed price in the contract) and the yearly average price of emissions
allowances (EUAs). However, this design would not contribute to a viable business case.

 An effective CCfDs should rather be seen as instrument that aims to reduce carbon, and effectively
contributes to de-risking. All costs and benefits should be taken into account in the contract in order to
address risks of under/over- compensation.

CCfD can help to mobilize private investment for innovative climate
technologies.



1.Tenders: CCfDs need to be tendered on a sector-specific basis to promote technology competition within specific 
industries and the resulting continuous innovation.

Why? Since different climate technologies with different cost structures are needed to decarbonize the cement, steel, 
and chemical industries, etc., CCfDs can develop the strongest effect when tailored to each sector.

2. Two-sides contracts: CCfDs with a two-sided contract guarantees a minimum revenue, while allowing excess revenues
to flow back to the CCfD fund.

Why? Capital returns can be used to finance additional CCfD tenders, extending the runway and impact of the 
instrument, while maximizing fiscal efficiency.Two-sides CCfDs are aligned with existing asset classes (low-risk-low-
return), and allow leveraging conservative investors (e.g. pension funds, reinsurance funds, etc.)

3. Duration: CCfD terms should span 10-15 years to unlock private investment for climate technologies.

Why? CCfD contracts need to be aligned to the investment duration of the private investors to align risks and returns 
for the entire investment period. If CCfD contracts are too short, private investments are prevented due to the higher 
exposure to risks.

An effective CCfD instrument requires decisions on several key features



In any market, the price serves as ultimate mechanism for clearing demand and supply. When the price mechanism fails, 
the market collapses. Carbon Contracts for Difference need to cover the full abatement costs of the new low-carbon 
processes, as this is the only way to create a concrete business case

 Green Premium: The CCfD affects the price mechanism by bridging the gap between the clearing price and the 
effective production price. The CCFD is based on a strike price, that is in essence set to bridge the green premium.

 Technological Openness: CCfDs should be technology-agnostic within each sector to avoid choking the 
competition between nascent and fragile climate tech solutions.

 De-risking: Instead, CCfD tenders should account for key contract variables (e.g. ore, coke, coal, scrap, electricity
and hydrogen) to ensure a level playing field among bidders.

 Input prices: The strike price of a CCfD should cover the full cost-difference of the transformation, including 
operational costs and the additional investment costs. Prices for key variables should be automatically adjusted once 
they leave a certain range. To minimize the administrative burden, the central parameter prices could be indexed.

 CCfDs can be a game-changer, kickstarting the green industrial transformation. If well designed, CCfDs can help 
mobilize substantial financial resources and underpin viable business models that scale-up climate technologies at a 
commercial scale in Europe.

Setting the strike price as a market mechanism is key to the effectiveness
of a CCfD



A CCfD that compensates only for the difference with the EU ETS price would fail to provide sufficient incentives in high-
risk investment in low-carbon technologies since they would remain exposed to international competition not subject to any 
carbon constraints.

 EU ETS & CBAM: In the medium term, reform of the EU ETS and the introduction of climate levies on products 
manufactured outside Europe (CBAM) and the subsequent abolition of free allocation of emission allowances can 
reduce the financial needs of CCfD and promote the market penetration of climate technologies.

 Free ETS allocation, only allowances that are actually granted to the installation after the implementation of the
project (i.e. taking into account the possible cross sectoral reduction factor and any other possible reduction) and
available to be sold on the market should be accounted for and deducted in the calculation.

 Other instruments: CCfDs can be most effective for scaling up climate technologies when thought of in
combination with other climate policy instruments. They pave the way towards a market for climate-neutral industrial 
products that is driven by price signals (EU-ETS) and demand stimuli (e.g., through application quotas or appropriate 
public procurement).

 EU State Aid: Legal analyses show that CCfD are perfectly compatible with the EU State Aid Guidelines. This is
especially true if they are awarded through public tenders.

 EU: To further promote climate technologies through competition, CCfDs should be harmonized at EU level.

CCfDs should allow other existing financial instruments



Position Paper on CCfDs for policy makers available

 Although various innovative technologies are ready to 
decarbonize production processes, the current market 
environment hardly allows investments in these 
technologies.

 At the same time, due to long investment cycles and 
path dependencies, these investments have to be 
made today in order to achieve the sectoral climate 
targets.

More details on the design of CCfDs is available in our report



H2Global Foundation

2. Contracts for Difference (CfD) & the EU hydrogen bank

Our mission is the timely market ramp-up 
to produce green hydrogen and Power-to-
X (PtX) products in Europe as well as 
fostering its import.



Thank you
tobias.lechtenfeld@techfornetzero.org

mailto:tobias.lechtenfeld@techfornetzero.org


(Carbon) Contracts 
for Difference: a 
hedging instrument 
for transforming basic 
materials industry
DG Clima Workshop on Competitive 
Bidding Mechanisms

28.10.2022

Oliver Sartor & Helen Burmeister
Agora Energiewende



The original motivation for CCfDs was to help commercially-
relevant-scale deployment for near zero emissions basic 
materials production technologies
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→ Combination of 

• Significant incremental
OPEX cost + 

• Significant CAPEX (risk) + 

→ …but market CO2 price too 
low and/or too risky

→ Also missing free allocation to 
new processes under ETS BM 
Regulation
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CCfDs can play a crucial, multifaceted role in kick-starting 
transformation of industry..
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Key insights from our research on carbon contracts for the industrial transformation 

Agora Industry (2022)

Combined with other policy + financing instruments (e.g. 
product CO2 labelling standards, embodied carbon regulation, 
investment / de-risking of critical infrastructure) to secure the 
transition to a market-based system. 

Accelerate industry transformation and allow for substantial 
emission reductions before 2030, using reinvestment cycles. 

Unlock chicken or egg dilemma of missing supply => missing 
demand => missing supply. Thereby, they kick-start industry 
transformation allowing markets and regulation to emerge.

Business case for clean materials production provides anchor
for strategically important infrastructure for hydrogen, CCS, 
biochemicals, starting with no-regrets usages. 



CCfDs must sit inside a broader policy package that enable and 
provide clean energy supply at reasonable costs (upstream) and 
create scalable markets (downstream)
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A Clean Industry Package along the industrial value chain

Agora Energiewende (2020)



Additional costs of green production could be paid for in various 
ways. But CCfD is the backstop. 
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A Clean Industry Package along the industrial value chain

Agora Energiewende (2020)

Grey 
product 

cost

Increment
al cost

of green 
materials 
production

Clean 
inputs
(opex)

Clean 
infrastr. 
(capex) 

Other 
additional 

costs
(industrial)

Ave green 
product 

premium
Recovera
ble CO2 

value 
(e.g. FA)

Cost componentsTotal 

Initially 
required 
subsidy / 

CfD
payment

Grey 
product 

cost

Revenue components



Implementation of CCfDs

→ …

Upstream Midstream Downstream

CCfDs as project-specific funding to compensate for the additional but unrecovered costs of 
building and operating low-carbon industrial plant and upstream infrastructure

Designing CCfDs 
with the goal of 
supporting the 
development of 

the upstream 
supply chain 
(Building H2, 

CCUS, and supply 
of biogenic waste 

and fuels 
infrastructure).

Green lead markets 
establishment via 

stimulation of demand 
and willingness to pay 

through supply of 
climate-friendly basic 
materials created via 

CCfD. Monitoring & 
crediting of products 

sold as climate-friendly 
in the definition of the 

premium. 

Tender and selection process

Settlement of a grant by CCfD
(contract period: 10 years)

Dynamic funding based on the agreed 
contract price

Dynamic ex-post settlement of the 
effective premium at the end of the agreed 

settlement periods

Regular advance payment 
of the CCfD payment on the basis of the 

agreed expected values

Question of articulation with upfront lump sum 
to aid financing of initial investment?  

1 2 3

Consortia submits project outline 
with operating concept and 
estimate of incremental costs

Consortia submits formal 
project-specific application

Public authority undertakes 
business audit and 
competitive dialogue as a 
basis for defining the contract 
strike price and other 
parameters

Consortia commits to implement the 
project under the conditions of CCfD

Public authorities deposit the CCfD
with a commitment authorization

Share of funds set aside based on 
maximum allowable aid per project 
(incentivise some private hedging) 

Commission makes pre-
selection on the basis of 
competitive criteria and 
process



CCfDs must work under the given regulatory framework and 
support the evolution of Europe's ETS & carbon leakage policies.

Agora Energiewende, FutureCamp, Wuppertal Institut und Ecologic Institut (2021)
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Who should receive (C)CfDs? 
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→ Focus on energy intensive industries first. 

• Esp. CBAM sectors : steel, ammonia, cement, aluminium: 

• Projects here meet the conditions of high capex + a “who pays the a green premium” problem

• Have urgent need to decarbonize to remain competitive as CBAM comes in/FA declines

• These sectors also can be anchors + priority usages for initial H2, PtX + CCS investments 

→ Other innovative technologies also need to be considered better in funding arrangements (FiP
schemes are quite dumb) 

• but their barriers, expose to CO2 price risk and cost structures may imply different kinds of 
instruments:

• Integration into feed-in-tariffs, direct capex support for demonstration, changes to electricity levies 
and taxes, etc



(C)CfDs for downstream materials vs upstream inputs (H2)? 
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If downstream: 
→ Closer conditions to normal market functioning/long run goal => easier to phase out? 

→ Allows (complex) contracting and price negotiations by private sector between upstream and downstream

→ Prioritises initially scarce H2/CCS to the most desirable no regrets usages

→ Provides for coverage of any significant additional costs to be covered that go beyond just one inputs 

If upstream: 
→ Allows for larger systemic infrastructure for an industrial region to be promoted directly 

→ Provide benefits to many end users in an industrial cluster. 

→ Enhances possibility to ensure public good nature of infrastructure: open access and competitive pricing? 



CCfDs or CfDs? which references prices? green premia and 
dynamic adjustments? 

The perfect is the enemy of the good 
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→ For basic materials, Agora tends to prefer CCfDs over CfDs because there are not reliable published 
reference prices for the relevant materials being produced. 

→ A CO2 price hedge would not hedge all input cost fluctuations. However, the cure may be worse than 
the disease. 

→ Important to incentivize private or public demand increasingly pays the green premium..   

• Tendering award criteria (depends on competitive process)

• Opt out provision from CCfD where share of production can be sold at premium: requires double sided CCfD => 

where clawback of excess revenues.  

• Phase down of share of volumes coverable by CCfD over time to force direct marketing? (shorter contract)

• Complementary demand creation policies: standardized labelling definitions, public procurement, 

CPR/Ecodesign regulations



Thank you for your 
attention!

Questions or comments? Feel free to contact me:

www.twitter.com/AgoraEW

Please subscribe to our newsletter via
www.agora-energiewende.de

Agora Industry
Anna-Louisa-Karsch-Str. 2
10178 Berlin

T +49 (0)30 700 1435 - 000
F +49 (0)30 700 1435 - 129
www.agora-industry.org

oliver.sartor@agora-energiewende.de



Rationale for (C)CfDs: How much “tough love” 
for decarbonizing industry?

Michael Pahle & Darius Sultani
also based on discussions & joint work with O. Edenhofer (PIK), M. Jakob 

(Ecologic), B. Steffen (ETH) 

DG CLIMA Workshop on (C)CfDs, 28 Oct 2022

Presenter
Presentation Notes
Also aks Falko for input => I am undecided



CCfDs to transfer risk, but how much?

Pahle & Sultani, DG CLIMA Workshop (C)CfDs

• Most proposals justify CCfDs as instrument for risk transfer
• But good reasons for retaining (some) risk: “tough love” 1

Investor bears
full risk

Society bears
full risk

gradual risk transfer

Costs of capital, bankability 

Incentives (Technology choice, R&D, risk management,...)
CCfDs?

1Pahle & Schweizerhof (2016)



Efficiency perspective: risk-related market & policy failures
• If risk markets were efficient & complete, problem would “solve itself”

 Hedging allows allocation that minimizes overall costs of risk

• But market and policy failures that imply “excessive” risk
• EU ETS: Commitment problem1, EUA futures market >3y illiquid (single seller)
• Finance: Credit rationing 2 (depending on type of finance3)

• Risk offload to society efficient if it comprises this, and only this risk

Pahle & Sultani, DG CLIMA Workshop (C)CfDs

Society Investor Risk market

“Excessive” risk Hedgable risk
( costs)

Investor 
implications?

1Pahle et al. (2022), 2Stiglitz & Weiss (1981), 3Steffen (2018)



Investor perspective: risk-return profile matters

Pahle & Sultani, DG CLIMA Workshop (C)CfDs

• Investments hinge on overall risk-return profile  CCfDs also need to 
consider volume risk (𝑞𝑞)1 and CAPEX subsidies (𝑆𝑆)

• Two options to deal with volume risk: contract volume = 
output volume, contract volume fix (risk: 𝑞𝑞𝑜𝑜𝑜𝑜𝑜𝑜 − 𝑞𝑞′𝑓𝑓𝑓𝑓𝑓𝑓)

Risk factors embedded in q (volume risk), related to…

1. Revenue r: product offtake and price risk

2. Cost of inputs c: procurement and price risk

3. Carbon cost/revenue 𝑐𝑐𝐶𝐶𝐶𝐶𝐶: level of abatement risk

𝑁𝑁𝑁𝑁𝑁𝑁 = −𝐼𝐼 + 𝑺𝑺 + �
𝑡𝑡

(1 + 𝛿𝛿)−𝑡𝑡× 𝒒𝒒𝒐𝒐𝒐𝒐𝒐𝒐 × 𝑟𝑟 − 𝑐𝑐 + 𝑐𝑐𝐶𝐶𝐶𝐶𝐶
1 2 3

1

2

3

Which one?
1Kitzing et al. (2014)

return lever (e.g. S)

expected 
return �𝑅𝑅2 > �𝑅𝑅1

�𝑅𝑅1

risk: deviation 
from 
expected 
return

risk lever (e.g. 
q)



Regulatory perspective: investor type risk

Pahle & Sultani, DG CLIMA Workshop (C)CfDs

• Choice of volume clause depends on investors’ capacity & 
willingness to hedge

Investor type
Volume clause

“No hedge”
investor

“Full / partial hedge “
investor

Volume flexible Suited Unsuited
Volume fixed Unsuited Suited

• Risk transfer efficient if different investors bear all the risks they “can”
• Main Challenge: share of different types in the market unknown
 Upside and downside risk (for regulators) of different clauses…



Flexible 𝑞𝑞 contract: Regulatory risks

Pahle & Sultani, DG CLIMA Workshop (C)CfDs

Return 
expectation

Risk expectation

�𝑅𝑅𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
“unhedged investor”

q flexible

above the curve: over-compensation

below the curve: too little incentives to invest

CCfD: risk transfer 
to society

credit 
constraint

𝑝𝑝𝑢𝑢𝑢𝑢𝑢

Upside:
Higher likelihood 
to make projects 
bankable
More bids

Downside:
Higher risk transfer to 
society
 Budget risk



Pahle & Sultani, DG CLIMA Workshop (C)CfDs

Return 
expectation

Risk expectation

�𝑅𝑅𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
“hedged investor”

q fixed

above the curve: over-compensation

below the curve: too little incentives to invest

Upside:
Risk transfer to 
markets rather 
than society

Downside:
Uncertainty about 
investors’ ability to 
hedge on markets
 Bid volume risk 
due to credit 
constraint

𝜏𝜏

hedging on markets at 
risk premium 𝜏𝜏

𝑝𝑝ℎ𝑒𝑒𝑒𝑒 > 𝑝𝑝𝑢𝑢𝑢𝑢𝑢

no horizontal 
CCfD q-effect

credit 
constraint

Fixed 𝑞𝑞 contract: Regulatory risks



Competitive bidding as discovery mechanism
• Role of CBM not only to 

discover lowest cost, but also 
highest risk-taking capacity / 
willingness

• Cascading auction1 could be an 
option for “tough love”:

• Tender A (fixed q): Incentive to 
take on risks to get support

• Tender B (flexible q): Backstop 
to ensure sufficient number of 
bankable projects

Pahle & Sultani, DG CLIMA Workshop (C)CfDs
1Pahle & Schweizerhof (2016)

full/partial 
hedge 

investors

no hedge 
investors
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With the support of

Technology Baskets for CCfDs
Why the EU needs to be strategic about 
technology choices
DG Clima Workshop- October 2022

https://twitter.com/cleantechforeu
https://www.linkedin.com/company/74494891


Cleantech investment is
growing fast.But the real 
challenge is ahead of us.

• VC funding for EU cleantech more than doubled in a year, on the back of:
• Increased maturity of cleantech solutions
• Increased commitments from corporate off-takers
• Abundant liquidity in financial markets

• A portfolio of European technology is ready to be scaled, to take us to net 
zero, energy security and industrial leadership
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• Now for the hard part: reaching massive scale by 2030
• This scale-up has been slow so far:

• It is capital-intensive: trillions needed beyond VC
• Industrialisation is hard: permitting, standards, operational, staff,etc.
• Regulatory framework is orientated towards incumbents

• Race to scale is on for green hydrogen, innovative renewables, energy 
storage, sustainable fuels, green steel, cement and many more techs

Share of Renewable Hydrogen in EU, 2021-30

2030 (Fit for 55)

Renewable Hydrogen Fossil Hydrogen



How to prioritise technologies
for CCfDs?

1. Time tobe strategicon technologies/projectssupportedand carefully take into account:

• Securityof raw materials /supplychains (bluevs. green hydrogen)

• Maturityof technology:does itneed CCfD support?

• Capital needed to reach low green premium (CCUS vs. avoidance)

• Potential for decarbonization (CCUS vs. avoidance)

• Potential forenergy security

• Potential for European innovation,jobs and valuechain leadership

2. Auctions should be technology specific, and provide room for strategic assessment

• Quantities foreach technology specified upfront

• OR one auction with handicaps for non-strategic technologies or minimum quotas for strategic technologies

• Pre-selectionbased on price, then criteria above

3. Some strategic technologies are developed by scale-up companies: CCfDs must be newcomer-friendly

• Accept that CCfDs will be part of a financial maturity build-up for some players

• CCfDs can be used as collateral to raise debt tobuild plants

• Many of these payers don’t have access to free allowances – CCfDs can’t replacean effectivecarbon price



Example 1:Renewables

TYPE TECHNOLOGY S UM M A RY TRL

Mature Tech Solar parks, offshore wind, geothermal, etc. Wide roll-out phase 9

Advanced Wind Offshore floating wind

Unlocks majorpotential: 80% global wind resource
located in waters deeper than60 metres. Industryready

to scale Politically advantageous vs. onshore 8

Innovative Solar
Solar roofs, building-integrated PV, thin-film,

high- performance
panels

Innovation in new form factors, increased
efficiency, 
community
rollout

Further price reductions needed to increase uptake

7-8

Ocean energy Tidalenergy
Power produced by the naturalriseand fall of

tides, no 
intermitte
ncy

6-7

Ocean energy Wavepower

Large resource potential, complementary generation
profile to other intermittent generation
Industry entering demonstrationphase

5-7

Adva
nced 
Geoth
ermal

Millimeterwave drilling, Plasma drilling, closed-loop 
technology

Continuous baseload power, small land footprint
compared to other renewable generation

technologies

Prototype to demonstration phase

4-6

Mature tech, 
different kind of 
support needed

Strategic tech: 
scale-up needed, 
ringfence for 
(C)CfDs

Relevant for tenders 
2-3 years from now

Challenger techs: to
be put in a separate
basket and compete
on price



Example 1:Renewable
hydrogen

Mature tech, 
still needs 
some 
support, 
ringfence

Challenger 
tech with 
benefits in 
materials / EU 
players: 
ringfence

Relevant for 
tenders 5 
years from 
now



Example 2: Alternative fuels

Not a scalable 
solution in terms of 
resource use, 
exclude

Sweet spot: Scale-
up needed
No clear leading 
tech to date, allow 
competition
OR separate by 
application 
(aviationvs. 
shipping)

TYPE TECHNOLOGY S UM M A RY TRL

Sustai
nable 
aviati
on
fuel

Biofuel: HEFA Oil-based feedstock converted into green
diesel using hydrogen. Is sues
with feedstock availability

9

Sustai
nable 
aviati
on
fuel

E-fuel: power-to-liquid (PtL)

Production of liquid fuel through using electrolysis to
produce hydrogen from renewable electricity and water,
then combining with carbon from CO2 (either captured

from air or industrialpoint source)

7-8

Sustai
nable 
aviati
on
fuel

Alcohol to jet
Converting alcohols into hydrocarbon through

dehydration, oglimerisation
and hydroprocessing

6-7

Shippin
g fuel: 

syntheti
c 

methan
ol

Methanol synthesis CO2 and renewable electricity convertedto e-methanol 6-7

Shipping
fuel: green
ammonia

Synthesis and separation Synthesis from nitrogenvia air separation and green hydrogen 4-5

Relevant for 
tenders 2-3 years 
from now



For Comparison: UK Contracts
for Difference AR4 Innovative
Renewables

See the full results of the tender:

https://assets.publishing.service.gov.uk/government/uploads/
system/uploads/attachment_data/file/1088875/contracts-for-
difference-allocation-round-4-results.pdf

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1088875/contracts-for-difference-allocation-round-4-results.pdf


CCfDs and the technology development 
lifecycle

Laboratory 
(TRL 2-3)

Prototype 
(TRL 4-6)

Early adoption 
(TRL 9)

Demonstration 
(TRL 7-8) Scale

Te
ch

no
lo

gy
In

ve
st

m
en

t
Po

lic
y 

Le
ve

rs

Grant

Seed

Series A

 Published research priorities
 Loans, grants & research funding
 Innovation clusters
 R&D tax incentives
 IP regime

 Development of enabling infrastructure
 Creation of lead markets
 Standards and regulatory framework

 Demand stimulation
 Public procurement
 Retire existing assets
 Level-playing field with 

incumbents

Growth Equity
(Series C and beyond)

Early Project Finance

Carbon Contracts for Difference

Series B
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Practical steps for auction design – GB’s CfD for Power

Sulaiman Ilyas-Jarrett
Head of Policy and Strategy, Renewable Delivery

Key steps and parameters to set are:

1. Auction frequency

2. Pipeline mapping

3. Pot Structure

4. Delivery years

5. Maxima and minima

6. Budget and administrative strike prices 

7. Auction delivery

8. Evaluation of results (to feed into next round)
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Practical steps for auction design – GB’s CfD for Power

Sulaiman Ilyas-Jarrett
Head of Policy and Strategy, Renewable Delivery

1
Auction frequency
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Practical steps for auction design – GB’s CfD for Power

Sulaiman Ilyas-Jarrett
Head of Policy and Strategy, Renewable Delivery

2
Pipeline mapping
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Practical steps for auction design – GB’s CfD for Power

Sulaiman Ilyas-Jarrett
Head of Policy and Strategy, Renewable Delivery

3
Pot Structure



Strategy Unit

45

Practical steps for auction design – GB’s CfD for Power

Sulaiman Ilyas-Jarrett
Head of Policy and Strategy, Renewable Delivery

4
Delivery years
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Practical steps for auction design – GB’s CfD for Power

Sulaiman Ilyas-Jarrett
Head of Policy and Strategy, Renewable Delivery

5
Maxima and Minima
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Practical steps for auction design – GB’s CfD for Power

Sulaiman Ilyas-Jarrett
Head of Policy and Strategy, Renewable Delivery

6
Budget and Administrative Strike Price
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Practical steps for auction design – GB’s CfD for Power

Sulaiman Ilyas-Jarrett
Head of Policy and Strategy, Renewable Delivery

7
Auction delivery
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Practical steps for auction design – GB’s CfD for Power

Sulaiman Ilyas-Jarrett
Head of Policy and Strategy, Renewable Delivery

8
Evaluation of results



Keijen van Eijk – Ministry of Economic Affairs & 
Climate Policy

Jan Bouke Agterhuis – Netherlands Energy Agency 

28 October 2022, Brussels

SDE++
An introduction to the Dutch subsidy 
scheme for renewable energy and 
CO2 reduction
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Contents

1. Recent developments

2. A short history of the SDE

3. Basics of the SDE++

4. Specifics of the SDE++

5. Challenges and solutions

6. 2023: introduction ‘fences’

7. Q&A / Discussion
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Energy transition in The Netherlands: recent developments

• Jan’ 22: new cabinet with high climate ambitions
• Reduction target in Climate Law to 55%, policy aimed at 60%
• € 35 bln climate fund to help realise ambitions

• Business interest in sustainable development is high
• In 2021 applications total € 12.1 bln (with subsidy budget of € 5 bln)
• In 2022 subsidy budget of € 13 bln: first impressions show a lot of interest from the

market



A short history of the SDE
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Basic principles of SDE++

• Technology neutral
• All approved technologies and sectors compete for budget
• Ceilings only in exceptional cases
• Separate tenders for offshore wind (currently without subsidy)

• Focus on cost-effectiveness (€ subsidy/ton CO2)
• Applicants compete in 4 stages, based on cost effectiveness

• Focus on CO2 reduction instead of energy production

• Long-term certainty for investors
• Subsidy paid out on an annual basis for 12-15 years

• Clear division of roles:
• Between government (policy), market (consultation) and PBL (independent advice about financial 

parameters)



SDE+ 

› Only renewable energy production 
technologies

› Ranking based on €/KWh

› Correction amount based on energy 
price

SDE++

› Renewable energy production and 
CO2 emission reduction technologies

› Ranking based on € subsidy/ton CO2 

› Correction amount based on e.g. 
energy price and/or CO2 price, 
depending on technology

From SDE+ to SDE++ (2020)

55
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SDE++ calculation method

• Base amount: cost price
for the reduction of CO2

• Fixed for entire subsidy period

• Correction amount: product 
price

• Based on real, annual energy 
and/or CO2 prices

• Floor price: 2/3 of long-term 
energy and/or CO2 price
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€13 bln.

 Majority of successful applications are below the base amount

SDE++: five stages for application

*

*Indication of subsidy-intensity. 
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Challenges and solutions

• SDE++: optimal cost effectiveness
• Affordable energy transition
• Maximum speed of CO2 reduction
• However, no possibility to target certain sectors, techniques or goals other than CO2 reduction

• From 2023: Introduction of “fences” in SDE++
• Separate budget for 3 “energy domains” (technology baskets)
• Keep sufficient budget outside of fences to ensure cost effective CO2 reduction
• Remaining budget from domains flows back into general budget

Electricity CCS/CCU Molecules Low-temp heat High-temp heat



Current system vs “Fences”
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Phase
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II III IV VI

Applications

Domains / 
technology 
baskets

€750M

€750M

€750M

Non-preferred 
budget €2.750M
(€5.000M  –
3*€750M)



With fences, a part of the total SDE++ subsidy budget is preferably available to subsidies for a domain 

which is placed within a fence.

a. Applications not in a fenced domain, will be granted subsidy from the non-preferred budget (i.e. the

total SDE++ budget minus the preferred domain budgets)

b. Applications within a fenced domain will be granted subsidy from the preferred part of budget for

that domain

c. In case the preferred part of the budget is insufficient for all the applications within a fenced domain, 

it will be assessed whether that or those application(s) can be granted subsidy from the ‘non-

preferred’ budget, and the application(s) will be assessed in competition with other applications (see

a), by order of receipt.

How do the fences work?
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Some other considered options
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› Nov 2022 and onwards: Dialogue with DG COMP on compatibility 
with State Aid guidelines

› Aim to open up the 2023 round before summer ‘23

Follow up process
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Q & A / Discussion 



Coffee Break

Start again at 11:40



Issue 1: How does the carbon price affect profitability of low carbon 
technologies and thus the design of reference prices?

Market prices for products Value of assets
Non trade-exposed product allows 
carbon prices to be passed through

Allocation of free allowances is 
retained by project (perhaps with 
volume guarantees)

CBAMs may increase market prices

Carbon regulation in other 
countries may price carbon in 
marginal production 
Low carbon product markets, 
including procurement rules, may 
lead to a price premium for low 
carbon products
Carbon price may not affect 
commodity prices due to 
international conditions

Allocation of free allowances 
removed from project



Issue 2: CCS support: For a given reference price, 
how to calculate volumes on which payment is 
based?

Tonnes captured (for CCS)

Simple to measure

Risks incentives for “CO2
factory”

Benchmark tonnes – actual tonnes

Efficient incentives

More complex 

Benchmarks may continue to be 
contentious

• UK has chosen tonnes captured with 
reporting clauses in contract to 
prevent distortions to efficiency and 
fuel choice

• Netherland SDE++



Issue 3: Other contract terms?  These may vary with 
technology.

Structure of payments
• Separate capex and opex components to payments?
• Any capital grants?
• Indexation of the strike price? Inflation indexed? Other indices e.g. labour costs? 

electricity prices? gas prices?
Timing of payments
• Duration?
• Profiling of payments e.g. front loading?
Incentives and risk sharing
• Risk sharing provisions and contract re-openers or in response to market 

conditions or project economics?
• Penalties for underperformance e.g. if low carbon product fails to reach a 

defined standard?  Loss of payments?
• Cost pass through e.g. of regulated costs?
• Effect of existing contracts? - e.g. waste to energy plants
Volume risk allocation relevant for some products

Complexity of CCfD contracts may imply they are  more suited to larger projects
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Hydrogen Production Business Model – Summary

Scope and delivery mechanism
 Applicable on a UK-wide basis
 New production that meets the UK 

Low Carbon Hydrogen Standard

 Open to range of end users 
 Private law contract

Managing price risk
Through a CfD-type variable premium 
support model where the subsidy is the 
difference between:

 ‘Strike Price’ reflecting the cost of 
producing hydrogen, and;

 ‘Reference Price’ reflecting the market 
value of hydrogen, combined with 
price discovery incentive

Proposed
Framework

The hydrogen production business model is being designed to incentivise the production and use of low carbon hydrogen, to 
deliver the government’s ambition of up to 10 GW of low carbon hydrogen production capacity by 2030, subject to affordability and 
value for money. The business model will provide producers with revenue support to overcome the operating cost gap between low 
carbon hydrogen and fossil fuels in order to unlock private investment in hydrogen projects.

Strike Price indexation
Providing security of supply to end users, protecting 
producers where production cost change is unmanageable, 
and Government from excessive risks and costs

 Electrolytic – Consumer Prices Index (CPI) indexation 
for all cost components

 CCUS-enabled – natural gas indexation for natural gas 
cost, CPI indexation for all other cost components

Additional considerations
 Contract duration between 10-15 years
 Scaling of volumes, under consideration 
 Treatment of feedstock users
 Subsidy cumulation, under consideration
 Limited support for hydrogen transport and 

storage

Managing volume risk 
 Through sliding scale where the strike 

price is higher on a per unit basis if 
hydrogen offtake falls
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In the absence of a market benchmark price for hydrogen, the Hydrogen 
Production Business Model sets out a proxy Reference Price 

Sales to feedstock users – consider if 
adjustment to reference price is needed

Reference Price – intended to reflect the 
market price received by the producer for 
each unit of hydrogen sold. For initial 
projects, the reference price is the higher of:

1) The producer’s achieved sales price, 
and;

2) The price floor, which is the lower of 
the Natural Gas price (NBP Month 
Ahead) and the Strike Price

Intention to integrate market benchmark as 
soon as possible

Reference Price combined with Price 
Discovery– reward for sales above the 
natural gas price floor to promote price 
discovery and accelerate reduction in 
subsidy, with potential cap of reward if sales 
price exceeds a certain threshold

Achieved sales price:
• Best represents market value of 

hydrogen sold in the near term
• Gives producers flexibility to price 

hydrogen differently according to 
affordability of end users

Natural Gas as price floor:
• Most prevalent counterfactual fuel 

offtakers would switch from
• Provides incentive to switch for 

users no longer subject to carbon 
prices

• Avoids market distortions

Capping price floor at strike price:
• Allows the producer to sell hydrogen 

at a price that is above the strike 
price but does not have to be at or 
above the natural gas price in the 
event of elevated natural gas prices

CORE COMPONENTS 

Variable premium – two-way payment 



DG Clima – Workshop on Competitive Bidding Mechanisms

(Carbon) contracts-for-differences
and other policies – Dealing with
CO2 and energy price uncertainty

Dr. Jörn C. Richstein, DIW
28.10.2022



Rationale for addressing price risks

• Commitment problem of 
governments & political 
uncertainty1,2

• Incomplete (risk) 
markets3,4 for CO2 (and 
other markets!)  early 
abatement investments 
inefficiently5 postponed.

• New technologies 
exposed to price risks that 
incumbents are not, 
because they are price 
setting (CO2, different 
input factors)

1 Helm and Hepburn 2007, 2Chiappinelli and Neuhoff 2020, 3 Newbery, Reiner, and 
Ritz 2019, 4 Greenwald and Stiglitz 1986, 5 Vogt-Schilb, Meunier, and Hallegatte 2018



Ways to address price risks (and subsidy need)

Fixed Puts/Calls
(One-sided)

CfD
(Two-sided)

Final-
Product
based

Input or
Reference-

based

Electricity
Fixed 

Premia

Electricity
Sliding
premia

Electricity
CfD

CCfDCarbon 
Put

Fixed CO2 
subsidy

H2 use
subsidy

Ext. Carbon 
put

Extended 
CCfD



Ways to address price risks (and subsidy need)

Fixed

Final-
Product
based

Input or
Reference-

based

Electricity
Fixed 

Premia

Electricity
Sliding
premia

Electricity
CfD

CCfDCarbon 
Put

Fixed CO2 
subsidy

H2 use
subsidy

Ext. Carbon 
put

Extended 
CCfD

Puts/Calls
(One-sided)

CfD
(Two-sided)



Final-product vs Reference/Input price risk mitigation

E.g. Electricity
• Homogenous goods - Clear 

reference price exists
• Political risks in final-product 

markets exist
• The natural counter-party can 

be part of regulated deal (e.g. 
electricity consumers)

E.g. Industrial goods
• Heterogenous good – clear 

reference price doesn‘t exist
• Absence (or smaller) political 

risks in competitive markets

Electricity
CfD

CCfD

Extended 
CCfD

Related question: push in clean fuels (via pricing or subsidy) or
pull via use sector policy?



(C)CfDs vs Puts

• Strike price for puts can be <= strike price for 
CfD (as investors can profit from up-side) 
decreases with higher profit expectations

• This increases risks, and overall financing costs 
(and costs to society if risk markets incomplete!) 
~ 30% in absence of policy1

• For process dominated by OPEX-cost increases 
(industry), only limited reduction of strike price 
possible without2

• project otherwise at high risk of not operating
• not getting debt-funded

• On the other hand government/counterparty 
foregoes potential for pay-back 
• Higher net support over time (dep. on CO2 prices)
• risk for ex-post regulatory intervention (see current 

crisis)?

Puts/Calls
(One-sided)

CfD
(Two-sided)
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1Neuhoff, Karsten, Nils May, and Jörn C. Richstein. 2022. “Financing Renew ables in the Age of Falling Technology Costs.” Resource and Energy Economics 70 
(November): 101330. https://doi.org/10.1016/j.reseneeco.2022.101330.
2Richstein, Jörn C., and Karsten Neuhoff. 2022. “Carbon Contracts-for-Difference: How to de-Risk Innovative Investments for a Low -Carbon Industry?” IScience 25 (8): 
104700. https://doi.org/10.1016/j.isci.2022.104700.

https://doi.org/10.1016/j.reseneeco.2022.101330
https://doi.org/10.1016/j.isci.2022.104700


Carbon price and other risks

• Incumbent technologies set the 
market price (for now up to long-
term)

• Carbon price risks, but also new input 
factors (electricity, hydrogen) affect 
new (non-price-setting) technologies 
more1

• For many industrial processes input 
factor risks as big (or bigger) than 
CO2 price risks  significant risk 
premia if not hedged2

•  can these risks be hedged 
otherwise (and can regulation  help, 
e.g. gov-secured electricity CfDs)?
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1 Gross, Robert, William Blyth, and Philip Heptonstall. 2010. “Risks, Revenues and Investment in Electricity Generation: Why Policy Needs to Look beyond Costs.” 
Energy Economics 32 (4): 796–804. https://doi.org/10.1016/j.eneco.2009.09.017.
2 Richstein, Jörn C., Mats Kröger, Karsten Neuhoff, Olga Chiappinelli, and Frederik Lettow . 2021. “Carbon Contracts for Difference. An Assessment of Selected Socio-
Economic Impacts for Germany.” Climate Strategies. https://climatestrategies.org/publication/carbon-contracts-for-difference-an-assessment-of-selected-socio-
economic-impacts-for-germany/.

https://doi.org/10.1016/j.eneco.2009.09.017
https://climatestrategies.org/publication/carbon-contracts-for-difference-an-assessment-of-selected-socio-economic-impacts-for-germany/


Conclusions

• Market failures exist that warrant a regulatory approach with regard to CO2 
price (and energy price risks) when supporting decarbonisation technologies

• Tailored approach for sectors needed – derisk final production output or 
input/reference price risks?

• CfDs better suited to address price risks in presence of incomplete risk 
markets

• Energy price risks for new industrial processes have similar size to CO2 price 
risks
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Competitive bidding in the Innovation Fund

—
Ensuring a level playing field:  prequalification, 
cumulation with State Aid, existing vs new assets
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Background

 Part of the Innovation Fund will allocate support based on competitive bidding

 Sufficient competition is necessary to reach efficiency and lead to price discovery

 A level playing field for participation in the competitive bidding mechanism across the EU is therefore 
necessary

04.11.2022 © Fraunhofer ISI81
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How to ensure a level playing field?

 Potential competitive bidding mechanisms

 Prequalification requirements

 Cumulation with State aid

 Auctions for new vs. existing assets

 Further aspects impacting the level playing field and thus level of competition

04.11.2022 © Fraunhofer ISI82
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Two possibilities for a competitive bidding mechanism for hydrogen
to be discussed in detail at 21 November stakeholder work

Supply-side auction for green hydrogen production

 Support payment for production of green hydrogen, i.e. electrolysers

 Payment per unit of generated hydrogen (i.e. €/kg or €/MWh)

 Plant operator sells hydrogen on the market and receives premium based on the competitive bidding process

Demand-side auction for decarbonisation/hydrogen usage in industry

 Support payment for carbon emission reduction (Carbon contract for difference against ETS price)

 Restriction to ETS Annex 1 sectors (or potentially to hydrogen technologies)

04.11.2022 © Fraunhofer ISI83
 Potential bidding mechanism
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Prequalification requirements

04.11.2022 © Fraunhofer ISI84

Bidder qualification (Selection
criteria)

Project qualification Bid bonds

Proof of financial ability or experience

Financial capacity criteria, e.g.: 
Profit and loss for the last two financial 
years ​, balance sheet for the last two 
financial years ​,
explanatory notes and/or annexes that form 
part of the above financial statements (if 
available), as well as external audit report

Proofs for an adequate maturity of the 
project

• Permits, business plans etc.
• Typically, required permits etc. are

country-specific

Guarantees or cash payments for possible
penalties to ensure seiousness of
participating bidders

Percentage of maximum support for the 
project (investment not suitable due to cost
structure and importance of operational 
costs)

Anything that needs to be considered
regarding a level playing field?

Is a declaration stating that all permits have
beenreceived sufficient?

Can this enable a level playing field between
MS?

Anything that needs to be considered
regarding a level playing field?

Do you see different requirements for demand and supply side auctions to enable a level playing field based
on prequalification?
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Cumulation with other (national) support instruments

 State aid guidelines CCEAG foresee support for green hydrogen and industry decarbonisation

 A number of Member States plan to or have implement(ed) individual support schemes

 Interactions between national and European support scheme

 Current IF scheme allows for cumulation but does not cover full cost differences

 Should cumulation be allowed in the competitive bidding schemes? Especially when considering the level
playing field and objective of price dicovery? 

04.11.2022 © Fraunhofer ISI85
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Cumulation with other (national) support instruments – direct support

 State aid guidelines CCEAG foresee support for green hydrogen and industry decarbonisation

 A number of Member States plan to or have implement(ed) individual support schemes

 IF competitive bidding mechanism

04.11.2022 © Fraunhofer ISI86

Options 1) Cumulation without
requirements

2) Consideration at time 
of auction

3) Consideration during
the support period

4) Mutual exclusion

Description Bidders with and without
national support participate
in the IF auction without
restrictions

Bidders are required to 
acknowlegde other (national 
funding) when applying and
these funds are added to the 
bid (based on a defined
procedure) for the bid ranking

If bidders start receiving
additional (national) support 
during the support period (e.g. 
for electricity) the IF support is
recuded accordingly

Bidders receiving national 
support are excluded from
the IF competitive bidding
mechanism

Advantages • Higher competition in IF 
auction

• Low administrative 
costs

• Support savings for IF

• Level playing field
• High competition in IF 

auction
• Support savings for IF

• Support savings for IF
• Reduced probability of

excess support payments

• Level playing field
• Lower administrative 

costs
• Simpler implementation

Drawbacks • Bidders from MS with
national support 
schemes are
disadvantaged

• Sligthly higher
administrative burden

• Potentially lower interest in 
national support schemes

• Higher administrative 
burden

• Reduced competition in 
IF auction

Options 2 and 3 can also be combined.
How do you consider cumulation in your national support schemes? What would be your preferred option? 
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Cumulation with other (national) support instruments – indirect support

 MS (and EIB) also provide low interest loans or use other instruments to enable decarbonisation (tax reliefs
etc.)

 Such measures can be very diverse and systematically differ from direct support

 These measures shall therefore not be considered in the IF competitive bidding mechanism

04.11.2022 © Fraunhofer ISI87

Do you see any problems with regards to the level playing field based on this approach? 
What would be your preferred option for consedering low interest loans etc.?
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New vs. existing assets

 Including projects with existing assets might increase competition in the IF auction

 In some cases (e.g. steel DRI) changing the fuel (from natural gas to hydrogen) implies potentially higher
costs and contributed substantially to GHG reduction

 But: investments most crucial for reaching climate neutal system

 Therefore, focus of IF competitive bidding is on new plants
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Do you see any problems with regards to the level playing field based on this approach? 
How do you deal with existing assets in the national support schemes? 
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Additional aspects impacting the level playing field

 Availability of infrastructure or integrated projects:
• As long as infrastructure is not available, supply side projects are restricted to integrated projects (i.e. electrolyser on site or close to the site)
• Impacts on level playing field as this resticts supply side applications to MS with industry (unless produced hydrogen can also be used in other

sectors)
• How do you see this problem? What would you recommend for the first IF bidding rounds?

 Taxes, levies, lease rates etc.
• Apart from support schemes other aspects influence competitiveness of projects in different MS (e.g. taxes, levies, lease rates, etc.)
• The IF competitive bidding will not try to mitigate resulting advantages and disadvantages of bidders due to complexity and limited capacity for

analysing and assessing national conditions on a regular basis
• Does this seen adequate to you? Do you see other options or challenges?

 Indexation of energy inputs
• Fluctuations in energy costs are important risk factors for projects and depend heavily on political decisions
• Indexation of support payments for such costs can reduce risks for investors
• If indexation levels out differences between costs in MS this can also contribute to a level playing field
• MS specific indexation is however quite complex the IF competitive bidding might not use indexation (potential exemption: CPI)
• What is your opinion on this topic? What are the effects on a level playing field that should be considered from you perspective?
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Questions for discussion today

Question 1 (Prequalification): 
Do you see different requirements for demand and supply side auctions to enable a level playing field based on prequalification?

Question 2 (Cumulation with other direct support): How do you consider cumulation in your national support schemes? What would be your
preferred option? 

Question 3 (Cumulation with indirect support (e.g. credits)): Do you see any problems with regards to the level playing field based on this 
approach? What would be your preferred option for consedering low interest loans etc.?

Question 4 (New vs. existing assets): From your point of view, do you see any problems with regards to the level playing field based on this 
approach? How do you deal with existing assets in the national support schemes? 

Question 5 (Infrastructure): What would you recommend for the first IF bidding rounds regarding missing H2 infrastructure?

Question 6 (taxes, levies, lease rates): Do you see any options to include framework parameters of different MS in the selection process?

Question 7 (indexation of energy inputs): What is your opinion on this topic? What are the effects on a level playing field that should be
considered from you perspective?
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Thank you for your
attention and inputs!

Contact: Jenny Winkler
jenny.winkler@isi.fraunhofer.de
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