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Scaling up clean tech

1. Introduction: Innovation Fund sectors

For complete information see Innovation Fund website

https://ec.europa.eu/clima/eu-action/funding-climate-action/innovation-fund_en


Horizon
Europe

•Research and 
Innovation

European 
Innovation 
Council

•Early adoption, 
start-ups

LIFE 
programme

•Pilot projects for
mitigation and
adaptation

Innovation 
Fund

•First-of-a-kind 
upscaling to
commercial level

•Second or more
of a kind when
costs are still 
prohibitive

Modernisation
Fund

•RE, EE, energy
storage, energy
networks for 10 
lower-income
countries

Connecting
Europe Facility

•Transport facilities
for energy and
mobility

InvestEU

Catalyst

•Blended financing

National funding

Technology Readiness Level

Commercial readiness level

1         2         3         4         5         6         7         8         9

1     2            3            4             5           6        

*TRL & CRL are indicative; 

the braces show the levels

relevant for the Innovation Fund 

only 

1. Introduction: Innovation Fund and other 
funding programmes



• Introduction of a Competitive Bidding Mechanism (CBM) as a new tool for the IF was 

proposed under proposal for ETS Directive revision (“Fit for 55”)

• First analysis of the operation in the IA, focus on CCfD

• “Competitive bidding mechanism” could cover “up to 100% of relevant cost”

• CBM is largely supported by co-legislators

• Once ETS revision is adopted, the Innovation Fund Delegated Regulation has to be 

revised to operationalise CBM

• CBM will still provide “grants” but with new features compared to the current programme

• New processes will have to be established:

• prequalification

• auction clearing 

• provisioning, deposits, reflows

• Many processes will be similar (knowledge sharing, monitoring)

2. Legal Basis



REPowerEU Plan:

To support hydrogen uptake and 

electrification in industrial sectors, the 

Commission will roll out carbon contracts 

for difference and dedicated REPowerEU

windows under the Innovation Fund to 

support a full switch of the existing 

hydrogen production in industrial 

processes from natural gas to 

renewables and the transition to 

hydrogen-based production processes 

in new industrial sectors, such as steel 

production

3. RePowerEU and choice of first pilot 
auctions 



4. Support contract and study by DG CLIMA

Technologies

• Which technologies could be 

sensibly called through an 

auction?

• Technology-neutral or -specific?

• Which technology baskets?

Auction Design

• Evaluation of different auction types

and features

• From long-list of options to 2 fully 

fleshed out auction designs

• Auction procedure, clearing 

mechanism, winner remuneration etc.

Governance & Implementation

• From auction and contract design to 

implementation

• Governance, procuring auction 

clearing software, staff planning…

• Budget and risk forecasting tools

Contract Design

• Getting from an economic auction 

design to legally fixing those 

features in the IF Delegated Acts 

and contracts between the 

auction winners and the EC 



• The 2022 3rd Large Scale Call (“LSC”) under the IF is not the Hydrogen Bank

• Budget made available for 3LSC: 3bn + 20% flexibility reserve

• Info days will be held on 30 November link to Info Days registration

5. Links with the 3rd LSC

Launch 03 Nov. 2022

Deadline            16 March 2023

Results Q4 2023

https://cinea.ec.europa.eu/news-events/events/innovation-fund-info-days-third-call-large-scale-projects-2022-11-29_en


6. Links with the European Hydrogen Bank

Hydrogen Bank

Imports:

DG ENER Task Force 

exploring options until Q1 

2023.

Double-sided auction with 

long-term buying and short-

term selling contracts, as a 

possible option. 

Exploration of multiple 

funding options.

Domestic:

CfDs under the Innovation 

Fund. 

CfD auction for green H2 

with perspective of moving 

to CCfDs to also support 

CAPEX needs of off-takers.

Funding by the Innovation 

Fund (subject to sufficient 

Fund size after Trilogues).

 CfDs for Hydrogen production under the 

Innovation Fund at this point the most 

likely implementation option for the 

domestic leg of the H2 Bank.

 Creating a domestic market and price 

discovery has other requirements than 

securing diversified imports of H2 

(derivatives) from abroad.



March 22: Tender of Support Contract

Q1&Q2 2023: Legal drafting of Terms and Conditions, IF Delegated Act Revision

Q2/Q3 2023: Draft Terms and Conditions out for Public Consultation 

01/22

07/22

01/23

07/23

12/23

July – December 22: Auction Design & Budget/Auction Modelling
• July-September: EC internal Task on budget and legal, resulting in CfD legal text 

for ETS Trilogues

• Q4 2022: Stakeholder workshops -> feedback into final auction design

2023: Implementation preparation at CINEA, procurement of auction clearing IT

First Pilot Auction (subject of entry into force of ETS Directive and IF DA)

7. Implementation timeline and dependencies
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Back-up



• Mechanism developed by DG ENER

• Established by the Governance Regulation from 2018

• Delegated Regulation adopted in 2020

BACK-UP Precedent of RES financial mechanism



Objectives: 

• (in Part 1) to assist in the economic assessment and of different competitive bidding 

mechanisms and mechanism design features, to be implemented under the IF. 

• Assessment the design features options 

• Preparation of DR revision, budget planning

• Organisation workshop with Member States and stakeholders

• (in Part 2) to assist in setting up a selected competitive bidding mechanism by 

developing full legal terms and conditions for a pilot tender and in defining other aspects of 

governance and practical implementation.

• preparation of the first auction(s), 

• preparation of legal Terms & Conditions for the calls,

BACK-UP: Supporting service/study contract



Compet it ive Bidding under the Innovat ion  Fund

—
St a ke h o ld e r  Co n su lt a t io n
Bru sse ls , 21 /11 /2022
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There  w ill be  Compet it ive  Bidding  under the  Innovat ion  Fund, complementary 
to  exist ing  grants programs

24.11.2022 © Fraunhofer ISI5

Object ives for using  
a  Compet it ive  
Bidding  mechanism 

Accelerate the deployment of innovative low-carbon technologies, next auction 
rounds will focus on hydrogen

Ensure efficiency of distributing support and price-discovery for new technologies

Complement the existing distribution mechanism of grants using a multi-criteria 
selection procedure

Practical experiences from the renewables sector have shown considerable cost 
reductions

1

2

3

4
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What  needs to  be  considered  w hen support ing  hydrogen  based  on  
Compet it ive  Bidding  a t  EU leve l?

24.11.2022 © Fraunhofer ISI6

1 Supply-side versus demand-side
support

2

3

Infrast ructure

Leve l p laying fie ld and
cumula t ion

Presenter
Presentation Notes
Integrated projects: electrolyser on-site or closed to site
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1. Hydrogen  should  be  priorit ised  for hard-to-aba te  sectors

24.11.2022 © Fraunhofer ISI7

 Hydrogen is scarce and expensive at least in the short to medium term
 It should therefore be used in sectors where other climate -neutral options are not available 
 EU hydrogen strategy foresees use of hydrogen primarily in industry and transport sector
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1. Supply and  demand side  support  schemes need  to  ensure  e fficien t  
hydrogen  usage
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Supply

• Sales can be restricted to desired sectors
• Higher level of competition
• Smaller projects and broader geographical spread
• Hydrogen is produced within the EU

Demand

• Demand sectors can be targeted directly
• Necessary investments on the demand side can be 

included in the support (e.g. DRI)
• Fewer projects and sites and potentially lower 

competition
• Hydrogen can also be imported

Differences of the support systems become more pronounced once hydrogen transport 
infrastucture is available!
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2. Infrast ructure  ava ilab ility de te rmines pro ject  types
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Short  to  medium te rm: 

Availab le  t ransport  in frast ructure  for 
hydrogen  is very limited  
 Pilo t  auct ions a re  expected  to  favour co-loca ted  pro ject s in  

indust ry cluste rs 

Pipeline icon by Icons8:

https://icons8.com/icon/upUyd29lcuhw/pipeline

Medium to  long  te rm:

Infrastructure availability increases and 
hydrogen transport costs decrease
 A liquid  hydrogen marke t  can  deve lop

 Demand and supply pro ject s can  be  geographica lly d istan t

https://icons8.com/icon/upUyd29lcuhw/pipeline
https://icons8.com/
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3. A leve l p laying  fie ld  enables compet it ion

24.11.2022 © Fraunhofer ISI10

Competition is key to achieve
efficient and effective auction

outcomes

A level playing field enables
competition

Most other national framework
conditions not considered

No cumulation with direct , project -
specific State aid
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There  a re  many opt ions for implement ing  compet it ive  b idding  for hydrogen

Dedicated hydrogen 
auctions

1.Hydrogen supply side 
auction (fixed premium or CfD)

2.Hydrogen demand side 
auction (fixed premium or CfD)

3.Joint hydrogen demand and 
supply auction for industry 
clusters (fixed premium or 
CfD)

4.Double -sided auction for 
hydrogen supply and demand 

Emission reduction 
auctions

5.Demand -side auction 
using Carbon Contracts 
for Difference

6.Supply -side auction 
using Carbon Contracts 
for Difference 

Electricity input 
auctions

7.Supply-side auction for 
electricity using a CfD

24.11.2022 © Fraunhofer ISI12

CO2H2
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Auct ion  design  involves various specific design  e lements
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 Many design  e lements need  to  be  defined  w hen designing  an  auct ion
 General auction design elements , e.g. auctioned good, remuneration form, indexation etc. 

 Auction procedure , e.g. pricing rules, static vs. dynamic auction etc.

 Qualification requirements („eligibility criteria“), e.g. necessary licenses, technical restrictions etc.

 Legal obligations , deadlines and penalties, e.g. realization period

 Auction framework conditions , e.g. scheduling, implementing agency

 Discussion today focuses only on possible high level auction configurations (th is session) and  goes 
more  in  de ta il on  some specific design  e lements for two preferred options

 Object ive  is to  keep  most  e lements as simple  as possib le  since  these  a re  pilot auctions
 At a later stage we will focus on legal conditions (liab ilit ies and  o ther issues) there  will be  

another opportunity to  bring  in  your opin ions on  lega l design  e lements
 We are  happy to  rece ive  recommendat ions a lready now
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1. Hydrogen  Supply Side  Auct ion  (Fixed  Premium or CfD) (I) 
Mechanism and objectives

24.11.2022 © Fraunhofer ISI15

Mechanism
 Supply-side auction addresses green hydrogen producers , 

receiving (upon award) operational support for each unit of 
hydrogen produced (as fixed premium or CfD).

 Producers are responsible for negotiating offtake contracts 
& procuring electricity for hydrogen production. 

 Producers that require the lowest amount of support to fulfil 
a supply contract are selected in the auction .

 Different support schemes are feasible:
 Support may be in the form of a fixed premium on top of 

hydrogen offtake prices.
 Alternatively, support scheme may cover price risks, either 

regarding the offtake price ( CfD ) (or adequate reference 
market price is required), and/or

 the price of the electricity ( indexation of strike price )

Objectives
 Close the gap between the production of renewable 

hydrogen and the willingness to pay of demand sectors
 Scale up electrolyser capacities & increase the 

competitiveness of green hydrogen production

Support Forms

Individual 
electrolyser

Individual 
electrolyser

Individual 
electrolyser

bid for
operational 
support

bid for
operational 
support

bid for
operational 
support

selects lowest
cost bids and
pays CfD or
fixed premium

selects lowest
cost bids and 
pys CfD or
fixed premíum

IF

Auction Model

Presenter
Presentation Notes
one slide incl. descrption, figure and pros and cons 
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1. Hydrogen  Supply Side  Auct ion  (Fixed  Premium or CfD) (II)
Advantages and disadvantages

Advantages

 Clear focus on hydrogen capacity ramp -up and in 
line with electrolyser capacity targets in the EU 
hydrogen strategy and domestic production target in 
the RePowerEU plan. 

 Relatively simple to implement , in particular if 
compared to a demand -side carbon -contract -for 
difference ( CCfD), as the instrument addresses very 
similar technologies. 

 Potentially higher competition level compared to 
demand -side auction.

 Electrolysers can in principle be built in all EU MS .

Disadvantages

 Non-existing market for renewable hydrogen implies 
risk for investor: how to establish a reference 
price (in case of CfDs)

 Possibly inefficient allocation to demand side 
sectors (e.g. use of hydrogen in applications for 
which direct electrification is an option); but this can 
be addressed by steering demand towards eligible 
sectors (e.g. with prequalification criteria)

 Specific approach for hydrogen , widening to 
other sectors requires adaptation / is challenging.

24.11.2022 © Fraunhofer ISI16
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2. Hydrogen  Demand Side  Auct ion  (Fixed  Premium or CfD) (I)
Mechanism and objectives
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Mechanism
 Demand -side auctions determine the support level 

required to bridge the cost gap between using 
renewable hydrogen and fossil -based alternatives 
(either CfDs or fixed premiums)

 Based on offtake agreement with supplier(s) , 
(industry) offtaker determine their bid based on:
 the cost of renewable hydrogen
 the cost of incorporating renewable hydrogen into 

production processes
 hydrogen infrastructure/transport costs
 prices of current energy carriers 
 Key consideration for a demand side CfD approach 

will be developing an adequate reference market 
value (e.g., hydrogen price or proxy thereof)

Objectives
 Cover the cost gap between the use of green hydrogen 

compared to fossil -based alternatives, thus ensuring green 
hydrogen is used by industrial sectors to decarbonize

 Incentivize building out hydrogen production capacities

bid for operational 
support

selectslowest
cost bids and 
paysCfD or

fixed premium

selectslowest
cost bids and 
paysCfD or

fixed premium

IF

Individual 
hydrogen 

user

Individual 
hydrogen 

user

bid for operational 
support

bid for operational 
support

Individual 
hydrogen 

user

Auction Model Support Forms

Presenter
Presentation Notes
one slide incl. descrption, figure and pros and cons 
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2. Hydrogen  Demand Side  Auct ion  (Fixed  Premium or CfD) (II)
Advantages and disadvantages

Advantages

 Targets sectors where renewable green hydrogen will 
be needed and is most probably the lowest cost 
option for emission reduction, thus can incentivize 
cost efficient allocation of low -carbon , hydrogen -
based technologies in relevant industry sectors.

 Relatively straightforward / easy implementation 
(at least when implemented as fixed premiums)

 Provides incentives for expanding electrolysis 
capacities

Disadvantages

 Limited risk reduction potential with CfD
approach given lack of liquid hydrogen market (i.e., 
bilateral offtake agreements with relatively stable 
prices can be assumed)

 Relatively low level of competition in auctions may 
arise (e.g., few industry actors), which could lead to 
lower support cost efficiency compared to e.g. supply -
side auctions.

 Hydrogen price as reference price instead of the 
carbon price implies a lower incentive for emission 
reductions compared to ETS price.

24.11.2022 © Fraunhofer ISI18
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3. Jo in t  hydrogen  demand and  supply auct ion  for indust ry cluste rs (I)

24.11.2022 © Fraunhofer ISI19

Mechanism
 Here, the electrolyser and offtaker , such as a steel 

plant (together: industry cluster) bid together .
 In the current absence of transport infrastructure, 

this option would likely lead to similar results 
as the supply -side or demand -side auction:
 bilateral offtake agreements between offtaker

and electrolyser in proximity is required in both 
cases in advance of the auction

 transport costs not included in the bid, thus 
industry clusters have cost advantages 

Objective
 Could serve as a pilot option to address lack of transport infrastructure (similar to IPCEI, but with auction -

based project selection)

bid for
operational 
support

selects lowest cost bids and pays CfD or fixed
premium

selects lowest cost bids and pays CfD or
fixed premium

IF

Individual 
electrolyser

Individual 
hydrogen user

Individual 
electrolyser

Individual 
hydrogen user

bid for
operational 
support

Auction Model

Mechanism and objectives

Presenter
Presentation Notes
one slide incl. descrption, figure and pros and cons
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3. Jo in t  hydrogen  demand and  supply auct ion  for indust ry cluste rs (II)
Advantages and disadvantages

Advantages

 Potential pilot option to address lack of transport 
infrastructure

 Makes explicit that industry clusters (co -location 
of electrolyser and offtaker ) are expected to be 
successful initially, even in supply -side or demand -side 
auctions that do not explicitly limit participation to 
such clusters.

 May bring stronger commitment from offtakers
that would be part of the support contract

Disadvantages

Once infrastructure is available, this option entails major 
problems:
 Low competition levels given that projects will 

have to occur where hydrogen production and 
offtake are in a proximity

 Option neglects optimization potential from a 
system's perspective

 Geographical distribution of awarded projects / 
clusters depends on location of industrial sites

24.11.2022 © Fraunhofer ISI20
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4. Double-sided  auct ion  for hydrogen  supply and  demand (I)

24.11.2022 © Fraunhofer ISI21

Mechanism
 Mechanism to buy hydrogen or its derivatives 

from producers and sell it to end users via 
(double -sided) auction mechanism 

 Price gap: Difference of lowest RE H 2  offtake 
prices and the highest willingness to pay for RE 
H2, which is covered by IF subsidy.

 Publicly installed intermediary 
 covers price gap via subsidy
 purchases H2 or H2-based derivative volumes 

via long -term contracts (e.g., 10 years) in a 
supply-side auction

 re -sells H2 or H2-based derivative volumes via 
short -term contracts in a demand -side auction

 Potential to function as a platform for 
matchmaking between demand and supply -side

Source: Guidehouse

Objectives
 Security for renewable H ₂ / derivative producers to  

invest  in  new e lect ro lyser capacity

 Enable  e lig ib le  offtakers to  procure  renewable  H2 for 
the ir decarbonisa t ion  e ffort s, e .g ., to  switch  indust ria l 
p roduct ion  processes to  renewable  H2. 

Mechanism and objectives 

Auction Model

Presenter
Presentation Notes
The instrument’s overarching purpose is thus to provide security for renewable H₂ producers to invest in new electrolyser capacity and to enable eligible offtakers (e.g., industry) to procure renewable H2 for their decarbonisation efforts, e.g., to switch their industrial production processes to renewable H2
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4. Double-sided  auct ion  for hydrogen  supply and  demand (II)
Advantages and disadvantages

Advantages

 Simultaneously incentivises electrolyser ramp -up 
and investments in green hydrogen applications 
(reducing supply & offtake risk and closing funding gap)

 Competitive price -discovery for hydrogen and 
hydrogen -based derivatives demand and supply in the 
absence of a liquid hydrogen market (support cost 
efficiency)

 Allows for matchmaking between supply and demand, 
supporting the development of the green hydrogen 
market and new supply routes for green derivatives.

 Instrument is flexible to adapt to shrinking price gap 
between the offtakers’ willingness to pay and 
production cost over time

Disadvantages

 High risks and liabilities for the intermediary due to 
the role of hydrogen trader 

 High implementation complexity & administrative 
effort

 High funding requirements , at least initially, to reach 
sufficient scale due to coverage of price risks for demand 
and supply and large funding gaps. 

 Double -sided auctions are relevant primarily for H2 
derivatives that can be transported more easily over 
longer distances without pipeline infrastructure.

 Challenge to reconcile diverging priorities between 
creating efficient results through aggregation of volumes 
and ensuring national priorities are met 

24.11.2022 © Fraunhofer ISI22
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5. Demand Side  auct ion  using  Carbon Cont ract s for Diffe rence  (CCfD) (I) 
Mechanism and objectives
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Mechanism
 CCfDscompensate the difference between mitigation 

costs of a CO₂-e fficien t  b reakthrough technology & the  
e ffect ive  CO₂ price . 

 Users of low -carbon hydrogen technologies are  
supported  in  the ir e ffort s to  d iminish  carbon  emissions.
 The CO2 mit iga t ion  cost s (€/t  CO₂) o f the  low carbon  

technology are  se t  as the  strike price . 

 The CCfD premium is the  d iffe rence  be tween  the  
st rike  price  and  the  e ffect ive  CO2 price .

 The CCfD payment (€) resu lt s from mult ip lica t ion  of 
the  CCfD premium with  the  verified  CO2 reduct ion

 The st rike  price  can  be  dynamized / indexed to  sh ie ld  
investors aga inst  addit iona l marke t  risks over t ime (e .g ., 
H2 offtake  price)

Objectives
 Supports hydrogen uptake in industry sectors 

tha t  require  low-carbon  hydrogen  (e .g . stee l)
 Incen t ivizes emissions reduct ions in  indust ria l sector
 Beyond hydrogen  up take , indust ries could  a lso  use  

CCfDs to  finance other investments necessary to  
decarbonize .

Illustration of CCfD
Payment

Presenter
Presentation Notes
Hence, a CCfD would cover the gap between the current (effective) ETS carbon prices and the necessary carbon price to make low carbon industrial technologies competitive.EC: please use the graph from slide 47
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5. Demand Side  auct ion  using  Carbon Cont ract s for Diffe rence  (CCfD) (II)
Advantages and disadvantages

Advantages

 Targets sectors (i.e., industry) where renewable 
hydrogen is needed for certain decarbonization
applications and is most probably the lowest cost 
option for emission reduction

 Investments in industry applications / 
equipment to use hydrogen (e.g., DRI steek) can be 
covered by the IF support, if CAPEX is not excluded.

 Extending to other sectors relatively simple 
(even though providing a level playing field given 
different CO2 abatement costs and project cost 
structures is still challenging)

Disadvantages

 Less targeted to support ramp -up of hydrogen , 
if participation is not restricted to applications that 
require (green) hydrogen as a feedstock (e.g., if 
cement projects can participate).

 CO2 price is not the main source of uncertainty 
for many industrial decarbonisation options including 
hydrogen.
 Hence, covering the difference between the ETS 

and the required carbon price might not take away 
sufficient risks, e.g., due to volatility in the 
(electricity or gas) market.

 However, additional risk hedging instruments (e.g., 
indexation) involve higher complexity.

24.11.2022 © Fraunhofer ISI25
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6. Supply Side  auct ion  using  Carbon Cont ract s for Diffe rence  (CCfD)

24.11.2022 © Fraunhofer ISI26

Mechanism
 Support hydrogen production based

on CCfD support : Levels the difference
between the CO2 abatement cost for a
specific hydrogen supply facility and the
carbon price.

 This requires the definition of a 
calculation method for carbon abated 
per unit of hydrogen (e.g., based on 
ETS benchmarks)

Advantages Disadvantages

Direct link to emissions reductions 
and to the emissions trading 
system (EU-ETS)

Theoretically feasible, but complex 
compared to supply-side hydrogen 
auction, e.g. requires a calculation 
methodology to define the 
emissions reductions from 
renewable hydrogen production

Hedges against CO2 price 
fluctuations while the CO2 price 
risk is not the main risk faced by 
hydrogen producers. Additional risk 
hedging can be introduced but 
increases complexity.

Objectives
 Maximize  emission  reduct ion  from 

supported  hydrogen

Advantages and disadvantages

Mechanism, objectives & advantages and disadvantages

Presenter
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one slide incl. descrption, figure and pros and cons 
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7. Supply-side  auct ion  for e lect ricity using  a  CfD
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Mechanism
 The hydrogen producer receives a CfD

payment for each unit of electricity 
purchased (main input cost)

 Reference price : Support payments are 
adjusted to fluctuating electricity costs 
based on e.g., an EU-wide pre -defined 
index 

 Hydrogen producers that require the 
lowest strike price are selected in the 
auction . 

Advantages Disadvantages
Implementation based on existing 
liquid electricity market prices

With EU reference price, differences 
between national electricity price 
developments would not be addressed 
MS specific reference prices very 
difficult to implement

Accounts for electricity price risk, 
which is the main input cost factors for 
renewable hydrogen production

PPAs are existing solution for electricity 
price hedging. New tool  potentially 
reduces demand for fixed price PPAs. 
Substantial budget uncertainty since 
support is adjusted to power prices

Objectives
 Reduce  e lect ricity price  risks for hydrogen  producers as the  main  input  cost  for renewable  hydrogen  product ion
 Increases investment  certa in ty for green  hydrogen  product ion  by stab ilizing  opera t ing  cost s

Advantages and disadvantages

Mechanism, objectives & advantages and disadvantages

Presenter
Presentation Notes
one slide incl. descrption, figure and pros and cons 
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Design  configura t ions se lected  for further e labora t ion
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Hydrogen Supply Side Auction (Fixed Premium / 
CfD)

Objective: Scale-up of hydrogen market
 Directly targets the ramp -up of renewable 

hydrogen technologies in-line with EU hydrogen 
strategy and REPowerEUplan

 Enables a more level playing field for different types 
of electrolysers across different geographies

 Higher level of competition and high cost efficiency 
compared to demand -side auctions

 Leave the negotiations of offtake contracts to the 
private sector (not the case in double -sided auctions)

 Less administratively complex mechanism to 
implement compared to CCfD auctions

 More flexible adapt to evolving transport 
infrastructure compared to hydrogen auction for clusters

Demand -side auction using CCfD
Objective: Investment security for low carbon investments
 Directly contributes to decarbonizing hard -to -abate 

sectors
 Likely incentivizes lowest cost option for emissions 

reductions
 Widening to other sectors is relatively simple
 Can be focused on ramp -up of renewable 

hydrogen if participation is restricted to those sectors 
/ application using hydrogen

 Enables bidders to factor in low -carbon investment 
expenditures into the bid (e.g. DRI steel)

 In general, relatively complex to implement , e.g. 
compared to supply -side auctions

1 2
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Do you have clarifying 
questions at this point?
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open discussion
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Quest ions for d iscussion

24.11.2022 © Fraunhofer ISI33

 In  your op in ion , w hat  type  of auct ion  is most  needed  in  the  next  years: A supply-side  inst rument , a  demand-side  
inst rument  or a  combina t ion  of bo th?

 What  p ipe line  of pro ject s do  you  expect  for hydrogen  product ion  and  offtake?

 What  type  of pro ject s w ould  you  expect  to  b id  in  IF p ilo t  auct ions for hydrogen  product ion  (2023-25): on ly co-
loca ted  pro ject s or a lso  geographica lly d istan t  ones?

 In  your op in ion , w hich  na t iona l factors (taxa t ion , Sta te  Aid , investment  environment…) w ill most  in fluence  b ids? 
Which  of those  should  be  accounted  for explicit ly because  they threa ten  a  leve l p laying  fie ld? 

 Which  d iffe rences present  na tura l compet it ive  advantage  and  are  w elcome from a  system-efficiency perspect ive?
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Session  2

Potent ia l design  of a  hydrogen  supply-side  auct ion  
for a  Cont ract - for- Diffe rence  (CfD)

34
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Recap: What  does the  CfD/fixed  premium demand side  auct ion  do?

Addressed  sector: Supply of hydrogen  /  e lect ro lyser

Reference  marke t : Hydrogen

How  does it  w ork?

• Electrolyser with offtake -contracts for hydrogen bid for operational 
support to cover the difference between the market‘s willingness -
to -pay and actual production costs

• Suppliers that require the lowest amount  of support  pe r unit  o f 
hydrogen produced a re  se lected  in  the  auct ion

Remunera t ion  opt ions

• Fixed  premium

• Slid ing  premium / CfD to  cover offtake  price  risks

24.11.2022 © Fraunhofer ISIPage 36

Individual 
electrolyser

Individual 
electrolyser

Individual 
electrolyser

bid for operational 
support

bid for operational 
support

bid for operational 
support

selects lowest cost bids
and pays CfD or fixed
premium

selects lowest cost bids
and pys CfD or fixed
premíum

IF
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Risks of hydrogen  producers can be  addressed  through remunera t ion  form 
and  indexa t ion
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 Financia l support  addresses: 
 covering a competitiveness gap 

 reducing price risks for investors

 Basic princip les of risk a lloca t ion

Trade 
Off

Investment  
risk

Budget  risk

Focus design  e lements for d iscussion

1 Remunera t ion form

2

3

Determinina t ion of re fe rence
price

Opt ions for indexa t ion
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The form of remunera t ion  impacts the  d ist ribu t ion  of risks
Experiences from renewable electricity

 Hydrogen producers receive full 
estimated costs

 Producers are not responsible for 
selling and marketing the product

 Low risk for producers, low 
incentive for market participation

 Sliding premium depending on 
the reference price

 Part of the price risk taken by 
producer

 Payback possible in case of two -
sided premium

 Constant premium, independent 
of reference price

 High incentive for market 
participants to hedge price risks

24.11.2022 © Fraunhofer ISI39
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Green  hydrogen  product ion  is d iffe ren t  from renew able  e lect ricity (1), making  
d irect  comparison  w ith  pow er CfDs difficu lt

• RES-E cost s main ly investment -driven  and  
w ell-know n in  the  beginning

• Green  hydrogen  cost s dominated  by cost s for 
purchasing  renew able  e lect ricity

• Elect ricity cost s may fluctua te  and  change  
over t ime

• Costs of green  hydrogen  may vary and  are  
no t  know n in  the  beginning
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Exemplary cost  st ructure  of green  hydrogen  and  
renew ables

Source: Zheng et al. 2022
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Green  hydrogen  product ion  is d iffe ren t  from renew able  e lect ricity (2)

Hydrogen

 For hydrogen , no  liqu id  marke t  exist s a t  the  moment
− Grey hydrogen produced in integrated projects or sold bilaterally OTC

− Green hydrogen production still restricted to pilot plants
 Unknown price setting mechanism and behavior involve uncertainty 

about future hydrogen price
− Price-setting technology grey/blue hydrogen: correlation to natural gas prices
− Price-setting technology green hydrogen: correlation to electricity prices

 Absence of transport infrastructure
 Additional risk factor input factor costs
 Low economic maturity

24.11.2022 © Fraunhofer ISI41

 Challenge of defining adequate reference price limits risk reduction of sliding premium / CfD
 Price risks exist for input and output
 Payback is less relevant

Renewable electricity
 Availability of liquid and 

transparent markets

 Well -known price setting 
mechanisms

 Grid infrastructure available
 Constant / well -known LCoE
 Closed to competitiveness
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CfDs or fixed  premiums can  be  used  in  a  supply side  scheme
Sliding premium /CfD versus fixed premium for hydrogen
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Options CfD, two -sided Fixed premium

Description Includes a payback if market prices higher than
strike price Fixed premium on top of the market price

Advantages • Risk reduct ion for investors, bu t only in case
of liqu id hydrogen marke t

• Stable support requirements
• Good fit with in tegra ted pro jects
• Incent ive for long term hydrogen sa les

cont ract s

Drawbacks

• Limited risk reduct ion for investors due to
non-liqu id hydrogen marke t

• Uncerta in ty regard ing support requirements
• Risk of inadequate support payments

(too high or too low)
• Uncerta in ty regard ing support requirements

• No risk reduct ion for investors
• Risk of inadequate support payments (too

high or too low)

Presenter
Presentation Notes
Optionen beschreiben auf einer Folie (CfD vs. Fixed premium), eine Folie mit Vor- und Nachteilenwhere all renewable plants can achieve similar revenues (depending on their production profiles)We have seen that it is not so easy to design a good CfD that really achieves risk reductionCan a good design of the reference price help for this?
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Grey hydrogen price based on current OTC trades

Various re fe rence  prices could  be  used  in  a  supply side  auct ion  for hydrogen

24.11.2022 © Fraunhofer ISI44

Based on natural gas price considering the efficiency of blue/grey hydrogen production

Available commercial (synthetic) price: HYDEX

Offtaker agreement required and needs to be disclosed. May change over time.

Real 
Prices

Synthetic
reference
prices

Individual 
off -taker 
price

Natural gas price 
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Reference  prices can be based on rea l p rices
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Options Grey hydrogen price Natural gas price

Advantages • Real current hydrogen price
• Potentially stepwise integration of green 

hydrogen prices

• Reflects price developments of main competing 
energy carrier for green hydrogen in many 
applications.

Drawbacks • Only few trades and thus not     
representative for the real market 
developments

• Does not reflect the hydrogen market price. 
• Green hydrogen is not included.

Price risk of hydrogen production depends on the contractual arrangements (e.g. fixed or indexed)

Presenter
Presentation Notes
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Reference  prices can be  based on synthe t ic prices
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Options Hydrogen price based on natural gas prices Available commercial index ( HYDEX)

Advantages • Revenue fluctuations are covered (if linked 
to the price of grey hydrogen)

• Existing experience with this approach 
through Dutch SDE++

• Might be perceived as more neutral 
• Potential transformation to a real price index 

once a liquid market exists

Drawbacks • Cost fluctuations not covered (depending 
on correlation between natural gas and 
electricity prices)

• Limited risk reduction

• Lower transparency of calculation method of 
synthetic index

• Limited risk reduction

Price risk of hydrogen production depends on the contractual arrangements (e.g. fixed or indexed)

Presenter
Presentation Notes
Combination
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Reference  prices can be based on the  pro ject -specific offtake price
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Options Individual off -taker price

Advantages • Incentivises the use of PPAs for hydrogen producers
• Enables risk reduction for hydrogen offtake price
• Variable premium minimises risk of overcompensation

Drawbacks • Possibilities for strategic bidding, especially for integrated project
• Limited transparency on offtake price formation
• Limited  relation to market H2 price once this becomes available

Price risk of hydrogen production depends on the contractual arrangements (e.g. fixed or indexed)

Presenter
Presentation Notes
Combination
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Elect ricity price  risks can  be  addressed by indexa t ion
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Pre-defined price

Real price

Adaptations to support payment

1
Auct ioneer se t s fixed  (a rt ificia l, e .g . fu tures-
based) price  leve l for each  indexed  input  
parameter

2

3

Bidder opt imizes b id  in  the  auct ion  based  on  
predefined  prices and  ow n expecta t ions

Cont ract  p rice  resu lt ing  from the  auct ion  is 
adapted  based  on  rea l p rice  deve lopments in  the  
respect ive  marke t  for the  indexed  parameter 

Presenter
Presentation Notes
cap and floor? But: added complexity and capping is difficult
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Should e lect ricity price risks be addressed through indexa t ion?
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Whether indexing for electricity prices is needed depends on the ability of hydrogen producers to manage 
electricity price risks e.g. by entering into long term fixed price PPA contracts .

Advantages

 Limits risks of H2 producers (and  thus off-takers)

 Does not  leve l ou t  d iffe ren t  sta rt ing  poin ts in  
e lect ricity prices be tween  Member Sta tes, thus it  
main ta ins compet it ion  of overa ll investment  
framework

Disadvantages

 The more  e lect ricity price  risks a re  removed, the  
b igger the  uncerta in ty a round overa ll support  cost  
(budget  implica t ions)

 Limit ing  risks fu lly would  reserve  la rger budget , 
hence  less pro ject s supported

 Set t ing  the  righ t  price  leve l will be  cha llenging  (thus 
cap turing  the  correct  changes in  e lect ricity prices)
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Do you have any clarifying
questions at this point?
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Participant statements and 
open discussion
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Quest ions for d iscussion
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 As a  pro ject  deve loper, do  you  a lready hedge  yourse lf aga inst  e lect ricity price  risks?

 As a  hydrogen  pro ject  deve loper, in  w hat  w ays w ill you  like ly secure  e lect ricity supply? (PPAs, in tegra ted  RES 
genera t ion  or spot  marke t )

 As a  hydrogen  pro ject  deve loper, do  you  fear tha t  you  w on’t  be  ab le  to  find  off-takers, even  for hydrogen  tha t  is 
“subsid ised dow n” to  the  price  of the  fossil re fe rence  product?

 If the  CfD w ould  guarantee  you  a  fixed  off-take  price  (w ithout  addit iona l indexat ion), w ould  tha t  de-risk the  
pro ject  sufficien t ly to  secure  commercia l lending?

 As how  mature  do  you  perce ive  the  hydrogen  pro ject  p ipe line? How  fast  could  pro ject s ge t  from securing  a  CfD to  
reaching  en t ry in to  opera t ion?

 As a  hydrogen  pro ject  deve loper, w ho do  you  see  as you  most  like ly off-taker?
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Session  3

Potential implementation of a demand -side 
hydrogen auction for a Carbon Contract -for -
Difference ( CCfD)
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Recap: What  does the  CCfD demand side  auct ion  do?
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Recap: How  does a  CCfD w ork?
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Cost

ETS CO2 costs

Reference cost

Additional costCCfD payment

Eu
ro

coverage of the cost gap

Conventional
production plant

Low CO2 
production plant

 CCfD payment addresses gap 
between current and CO2 price and 
CO2 price required for low CO2 
technologies to be competitive

 Currently free allowances for 
conventional plant but not for low 
carbon plant  real cost gap is 
higher

 Revision of the ETS Directive 
foresees free allowances also for low 
carbon production plants

 If this will not be realised the 
support payments need to be 
increased accordingly
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Recap: How  does a  CCfD w ork?
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Cost Reference cost

Additional costCCfD payment

Eu
ro

coverage of the cost gap

ETS benchmark
production plant

Low CO2 
production plant

 CCfD payment adressesgap between
current and CO2 price and CO2 price
required for low CO2 technologies
to be competitive

 Currently free allowances for
conventional plant but not for low
carbon plant  real cost gap is
higher

 Revision of the ETS Directive
foresees free allowances also for low
carbon production plants

 If this will not be realised the 
support payments need to be
increased accordingly
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Recap: How  does a  CCfD w ork?
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Eu
ro

Cost
Reference cost

Additional costCCfD paymentcoverage of the cost gap

ETS benchmark
production plant

Low CO2 
production plant

Revenues from
free allowances

 CCfD payment adressesgap between
current and CO2 price and CO2 price
required for low CO2 technologies
to be competitive

 Currently free allowances for
conventional plant but not for low
carbon plant  real cost gap is
higher

 Revision of the ETS Directive
foresees free allowances also for low
carbon production plants

 If this will not be realised the 
support payments need to be
increased accordingly

Presenter
Presentation Notes
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Who can  part icipa te  – focus on  hydrogen  or broader support  scheme?

24.11.202262

 In  the first auct ion rounds the focus w ill be on  hydrogen  technologies (and most probably a  supply side auct ion
w ill be implemented)

 In  la te r rounds the focus could a lso  be broader than hydrogen  and more sectors included

All industrial secors

Restriction to basic industries

Industries using hydrogen

1

2

3

O
pt

io
ns
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Who can  part icipa te  – focus on  hydrogen  or broader support  scheme?
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Options (1) All industrial sectors (2) Restriction to basic industries (3) Industries using hydrogen
Advantages • Higher degree of competition

• Potentially more sites and 
geographical areas successful

• Focus on industries with highest 
emission reduction

• Clear focus on hydrogen 
ramp-up

Drawbacks • Unclear effect on hydrogen
• Basic industries with highest 

emissions might not be 
awarded

• Potentially technologies with a 
higher maturity and close to 
competitiveness are awarded 
(e.g. low and mid temperature 
heating)

• Potentially lower degree of 
competition

• Potentially lower geographical 
spread and fewer bigger projects 
awarded 

• Unclear effect on hydrogen

• Less focus on decarbonisation
• Potentially lower degree of 

competition
• Potentially lower geographical 

spread and fewer bigger 
projects awarded 
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The carbon price  risk is no t  the  most  re levant  risk for CCfD project s
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 Carbon price risk is not  the  most re levant  risk factor for many technologies (especia lly hydrogen  
technologies)

 Indexa t ion can be a  w ay to  limit these other risk factors in  a  CCfD support  scheme

 Risk reduct ion for b idders implies a  h igher budge t risk and thus few er pro ject s can be supported
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Indexa t ion  can  be  used  to  reduce  addit iona l price  risks
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Predefined price

Real price

Adaptations to support payment

1
Auct ioneer se t s fixed  (a rt ificia l, e .g . fu tures-
based) price  leve l for each  indexed  input  
parameter

2

3

Bidder opt imizes b id  in  the  auct ion  based  on  
predefined  prices and  ow n expecta t ions

Cont ract  p rice  resu lt ing  from the  auct ion  is 
adapted  based  on  rea l p rice  deve lopments in  the  
respect ive  marke t  for the  indexed  parameter 
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Differen t opt ions exist  for indexa t ion
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 Combination with project -specific suppport caps reduces the risk hedging effect of indexation
 Indexation needs to minimize impact on energy carrier choices (e.g. by setting adequate predefined prices)

No indexation

Indexation for hydrogen only

Indexation for all energy carriers

1

2

3O
pt

io
ns

Indexation for energy carriers and other input factors4
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Indexa t ion  for more  input  factors increases budget  risks and  complexity
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Options (1) No indexation (2) Indexation for hydrogen only (3) Indexation for all 
energy carriers

(4) Indexation for 
energy carriers and 
other input factors

Advantages • Simple implementation
• Clear contract price
• Lower budget risk for 

auctioneer

• Highest risk factor for hydrogen 
technologies addressed

• Further risk reduction 
for bidders

• Avoids potential rush for 
hydrogen

• Further risk reduction 
for bidders

Drawbacks • Major investment risks 
not addressed and 
thus potentially no 
investment

• Potentially higher 
financing costs and 
support expenditures

• More complex support scheme
• Potentially higher fluctuations of support 

payments and thus lower amount of 
projects that can be supported (depending 
on necessary budget allocation)

• Suitable hydrogen index difficult to define 
(gas-based, electricity-price based, mixed)

• Potential preference for hydrogen due to 
lower risk

• 3 first option 2 
drawbacks

• Many indexes need to 
be defined

• Option 3 drawbacks
• industry has better 

information about 
raw material markets 
than auctioneer and 
is thus able to 
manage better the 
associated risks
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Beyond price  – w hich  o ther crit e ria  a re  su itab le  for aw arding  pro ject s for CCfD
support?
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 Mult i-crite ria  scoring  systems can  he lp  explo it  h igher performance  on  mult ip le  po licy ta rge ts (apart  from low est  
cost  on ly)

 Auct ions perform best  w hen kept  simple

 Elig ib ility best  for issues re la ted  to  ensuring  capability of b idders

 Crite ria  need  to  be  t ransparent  and  object ive ly quant ifiab le

Ensure
capability Eligibility

Exploit higher 
performance Award

E.g.
 Degree of innovation
 Faster hydrogen ramp -up
 Ealier decarbonisation

E.g.
 Financial capability (balance sheet, turnover,

etc.)
 Technical requirements for hydrogen
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The curren t  Innovat ion  Fund grants programme uses five  main  aw ard  crit e ria  
(incl. p rice)
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 Effect iveness of greenhouse  gas emissions avoidance

 Degree  of innovat ion

 Project  maturity

 Scalab ility

 Cost  e fficiency (cost  per un it  o f performance)

The  de ta iled  scoring  and  ranking  methodology are  se t  in  each  ca ll for proposa ls.
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Potent ia l e lig ib ility and  non-price  aw ard  crit e ria  for CCfD compet it ive  b idding  
could be  d iffe ren t  and  depend on  polit ica l ob ject ives
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• Absolute emission reduction: minimum as eligibility criterion
• Relative emission reduction:minumum as eligibility criterion, faster

reduction as award criterion
GHG emission reductions

• Technical hydrogen readinessaseligibility criterion
• Early uptake asaward criterionHydrogen uptake

• Higher shareof recycledmaterial asaward criterionContribution to circular
economy

• Minimum number of similarapplicationsacrossEU aseligibility criterionScalability



Page

Do you have any clarifying
questions at this point?
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Slido poll
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Participant statements and 
open discussion
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Quest ions for d iscussion
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 Which  pro ject  deve lopment  risks should  remain  w ith  the  priva te  sector? Which  should  be  taken  on  by the  
auct ioneer (public au thority)?

 As a  pro ject  deve loper do  you  a lready hedge  yourse lf for CO2/e lect ricity risk?

 Are there  a lready indust ria l decarbonisa t ion  pro ject s mature  enough for a  CCFD scheme a t  the  t ime of IF p ilo t  
auct ions (2023-25)?

 Which  sectors/ types of pro ject  a re  most  in  need  of CCfD support?

 How  could  e lect ricity price  indexat ion  w ork in  pract ice?

 Which  crite ria  for auct ion  clearing  w ould  you  consider re levant  beyond price? How  could  these  be  implemented?



Thank you for your 
attention!
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Anne Held: anne.held@isi.fraunhofer.de
Vasilios Anatolitis vasilios.anatolitis@isi.fraunhofer.de
Malte Gephart malte.Gephart@guidehouse.com
Bastian Lotz bastian.lotz@guidehouse.com
Emma Krause ekrause@guidehouse.com

Presenter
Presentation Notes
Auction design parameter in the back-up!
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