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1 Background 
Reaching climate neutrality by 2050 at the latest has become the new target of the EU in recent years. In 
order to reach climate neutrality, the energy sector needs to be completely based on carbon-free technolo-
gies. Thus, solar PV and wind energy will be the prevalent energy carriers in the future. Other sectors, such 
as transport, heating and cooling or industry will have to change or adapt the technologies they use. New 
technologies will either be based on direct electrification (as in the case of heat pumps or electric cars) or 
use hydrogen and other energy carriers (e.g. for long distance flights or primary steel production). Further-
more, the direct use of renewable energy is for example possible in heat generation (e.g. using solar thermal 
or geothermal energy). 

In the transport sector, electric cars will need to be the main form of individual transport. In long-haul shipping 
and navigation synthetic (hydrogen-based) or biomass-based fuels will be used. In heavy road transport, di-
rect electrification with batteries or overhead lines as well as hydrogen solutions might play a role.  

In heating & cooling of buildings, district heating and cooling networks will need to increase their share. In 
addition, the share of renewable energies and heat pumps or direct electric heating will be expanded, requir-
ing massive technical adaptations (including building renovations) as for example the temperature level 
needs to decrease. On the decentral level, the role of renewable energy and direct electrification via heat 
pumps also needs to be expanded. 

In industry, direct electrification and district heating will become more important for low temperature heat. 
For some high temperature processes, hydrogen or biomass-based fuels will be required (e.g. in steel pro-
duction). The hydrogen currently used for example in the chemical industry needs to be replaced by green 
(renewable-energy based) or blue (with carbon capture and storage) hydrogen. Furthermore, for diminishing 
process-related CO2 emissions, new products need to be developed and the circular economy expanded. For 
remaining emissions, carbon capture and storage seems an unavoidable option. 

Furthermore, infrastructure expansion is required in all sectors. This includes expanding the electricity grid, 
the district heating network, and potentially hydrogen and CO2 grids. 

In the past, auctions have mainly been used by governments as an instrument to support renewables in the 
electricity sector. While such auctions for renewable electricity are now commonplace, they are less common 
in other energy sectors. Nevertheless, their number is expected to rise significantly, since the recently intro-
duced Guidelines on State aid for climate, environmental protection and energy 2022 (CEEAG)1 foresee com-
petitive bidding not only for the support of renewable energy but to all technologies that contribute to the 
reduction of greenhouse gas emissions, such as energy efficiency including high-efficiency cogeneration, 
CCS/CCU, or green hydrogen production. 

Therefore, in this report, we go beyond the main topic of the AURES II project and widen the scope to include 
the other sectors described above. We start with the heating sector (Section 2), followed by industry (Section 
3) and transport (Section 4). Another section explores the role of auctions for the market uptake of hydrogen 
which will be an important energy carrier in the future (Section 5) followed by a more general auction-based 
approach to decarbonisation (Section 6). Each of the sectoral analysis includes a high level assessment of 
auction opportunities as well as examples if there is existing experience with auctions in the sector. Section 
7 concludes by identifying future research areas and also includes first policy recommendations. 

                                                             
1 https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52022XC0218(03)&from=EN  

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52022XC0218(03)&from=EN
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2 Auctions for heating and cooling 
The heating sector accounts for about 50% of the EU total final energy consumption. Hence, the decarboni-
sation of heating is crucial for achieving net-zero greenhouse gas emissions in 2050. Scenario studies show 
that for decarbonizing the heating sector, district heating and cooling (DHC) systems need to expand and 
both heat pumps and direct renewable energy usage must substantially increase their shares in heat gener-
ation. At the same time, the sector is diverse and ranges from individual heat generation to DHC systems 
that supply whole cities. The application of heat also varies; from water and space heating to industrial pro-
cess heat. These heterogeneous structures have different perquisites for auctioning schemes.  

In the following, we present first some conceptual considerations with respect to auctions for heating and 
cooling. In the second part of this section, a short summary of existing schemes for heating auctions in the 
EU is given. Both parts are based on a policy brief which has been developed as part of the AURES II project2. 

2.1 Conceptual considerations with regards to auctions in heating 
and cooling 

Due to the diversity of actors and technologies, diverse types of auctions could be used in the heating sector. 
Auctions in the heating sector could (in theory) be used to allocate support for (central) district heat supply, 
decentral heat in buildings or process heat for industrial processes. Auctions for (central) district heat could 
focus on new generation plants, such as CHP plants feeding into electricity and DH grids or renewable heat 
(only) plants feeding into DH grids. Besides, auctions for DH could also address whole networks including 
pipes and the whole infrastructure, i.e. new DH systems or modernisation and/or expansion of existing DH 
systems. Similarly, decentral heat auctions could be held to provide investments support for new heat instal-
lations in in new buildings or by serial renovation, i.e. several decentral solutions are installed at once. Auc-
tions for single installations are also possible, but less likely and no exemplary auction could be found. New 
decentral heating appliances in industrial companies could also be addressed with an auction, whereby in-
vestment support or operational support could be paid. In this context, also auctions for contracts for differ-
ence for carbon-free process heat technologies (CCfD) are under discussion.  

Selected options are summarised in Table 1. The overview shall be understood as a list of possibilities, and 
some sectors will be more suitable than others for auctions. Similar to the electricity sector, auctions could 
also be used in DHC to organise plant dispatch. These auctions are however not included in our overview as 
they do not directly contribute to reaching greenhouse gas emission targets but can be a way to include 
several parties in DH systems. 

 

 

 

 

 

 

 

 

 

                                                             
2 http://aures2project.eu/2022/04/24/policy-brief-setting-the-scene-for-auctions-in-the-heating-sector/  

http://aures2project.eu/2022/04/24/policy-brief-setting-the-scene-for-auctions-in-the-heating-sector/
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Table 1: Overview of possible auctions to expand low carbon H&C technologies 

Application Actors ad-
dressed by 
auctions 

Aspects of auction design Important precon-
ditions 

Current 
examples 

Possible auctions in district H&C 
New cogenera-
tion plants 

Cogenera-
tion plant op-
erators 

• Support for either pro-
duced electricity, produced heat or 
both;  
• Country-wide multi-unit 
auction or single-item auction for 
specific DHC grids 

Possibility for 
plants to feed into 
DHC grids; either 
through third party 
access or as 
owner of DHC grid 

Germany, 
Poland, 
Slovenia 
(country-
wide 
multi-unit 
auctions) 

New renewable 
energy installa-
tions in DHC 
grids 

Renewable 
energy plant 
and heat 
pump opera-
tors 

• Support for either pro-
duced heat or installed capacities;  
• Country-wide multi-unit 
auction or single-item auction for 
specific DHC grids 

Estonia, 
Lithuania 
(for spe-
cific grids) 

New DHC grids DHC grid op-
erators 

• Investment support or sup-
port based on number of con-
nected consumers, heat demand, 
trench length, etc. 
• Requirements for technical 
specifications (e.g. low tempera-
ture heat, renewable energies etc.) 
• Country-wide or regional 
multi-unit auctions or single-item 
auctions 

 Germany, 
Ireland, 
Slovenia 

Expansion and 
modernisation of 
existing DHC 
grids 

Possible auctions for decentralised H&C 
New decentral-
ised heating ap-
pliances in new 
buildings 

Companies 
for serial ren-
ovation, 
homeowners 
 

• Investment support for cli-
mate friendly H&C technologies 
• Multi-unit auctions for 
homeowners (in a village, district, 
city, nation-wide) or single-unit 
auction (e.g. new heating systems 
for all houses in a certain district) 
for serial renovation compa-
nies/installers 

Possibility to in-
stall similar sys-
tems in all houses 
addressed in the 
case of single-unit 
auctions; auction 
participation must 
be very easy if 
homeowners are 
addressed directly  

none 

New decentral 
heating appli-
ances in existing 
buildings 

Possible auctions in industrial H&C 
New decentral 
heating appli-
ances  

Industrial 
companies 
aiming at in-
stalling new 
heating tech-
nologies 

• Country-wide multi-unit 
auctions 
• operational support might 
be necessary due to differences in 
operational costs for some heating 
technologies compared to conven-
tional technologies 

Possibly distinc-
tion between dif-
ferent technolo-
gies and sectors 
necessary 

none 

Contracts for 
difference for 
carbon-free pro-
cess heat tech-
nologies (CCfD) 

Industrial 
companies 
aiming at in-
stalling new 
heating tech-
nologies 

• country-wide (sectoral) 
multi-unit auctions 
• potentially inclusion of 
other low carbon technologies 

Possibly distinc-
tion between dif-
ferent technolo-
gies and sectors 
necessary  

Nether-
lands  
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2.2 Existing auctions in the heating sector 
So far, the use of auctions in the heating sector is not very widespread. So far, and as indicated in Table 1, 
EU MS use auctions for CHP plants and in a limited way for renewable energy plants. Some MS also imple-
ment auctions for new district heating grids. Detailed descriptions of these auctions can be found in the 
AURES II policy brief3. In the following, we give a short summary of the auction designs and results. 

Auctions for CHP plants are used in a few MS, namely Germany, Poland and Slovenia. These auctions are 
organised as country-wide multi-unit auctions. They support renewable electricity generated and fed into the 
electricity grid, while the feed-in into the DH grid is not supported. The country examples show that the spe-
cific design differs in terms of prequalification, type of financial support (e.g. feed-in tariff or market premium) 
and the awarding process. As auctions have only been adopted recently, a full evaluation of the auction es-
pecially with respect to effectiveness and realisation rates is not yet possible. However, the auctions tend to 
be undersubscribed and have thus not resulted in very low award prices.  

The German auction for innovative CHP systems is an example for a very complex support which is address-
ing its objective very indirectly. The aim of introducing this auction was to increase the share of renewable 
heat generation in DH systems. Therefore, a certain minimum share of renewable heat in the DH grid is set 
as a prequalification requirement for the participation in the auction. The support is then still paid based on 
the electricity generation of the non-renewable CHP plant. This design should not be recommended but might 
be a way to promote renewables in DH if direct support for renewable heat is not possible for political rea-
sons. 

Auctions for renewable heat (only) plants are foreseen in Estonia whenever a new heating plant becomes 
necessary within an existing DH grid. However, the auction only takes place if more than one third party is 
interested in building such a plant. So far, to our knowledge no auction has been conducted here. New heat 
plants are also able to participate in the Dutch SDE++ auction and have been successful there. No full evalu-
ation of these auctions is possible at this point in time due to the fact that realisation times are not yet 
reached. It is however possible to state that the multi-technology auction design of the SDE++ is not reliable 
for reaching specific renewable heat shares in DH as other technologies from other sectors can be more 
successful in the auction. Latvia uses auctions for heat dispatch in DH systems. This might be a way to 
enable third party participation in DH but further analysis is required for a full evaluation and policy recom-
mendations. 

Auctions for district heating systems on subnational or municipality level have been conducted in several 
MS. Such auctions resemble other auctions for infrastructure or concession rights organised by municipali-
ties and follow special regulations. They can however also contain innovative elements. For example. In the 
case of the German city of Hamburg, decentral heating was allowed to form part of the offered solution. 
There have also been unsuccessful examples of auctions with no participants as for example the case of 
Pinneberg (also in Germany). Thus, even though concession auctions follow a fairly regulated process, there 
might be room for improving the design of such auctions in order to facilitate the energy transition. But of 
course competition will also depend on the expected profitability of the auctioned system and other frame-
work conditions. Again, further research is necessary to recommend certain auctions design elements. 

2.3 Conclusions on heating and cooling auctions 
Currently, the use of auctions is not very widespread in the heating sector. Experiences so far show mixed 
results. From a conceptual point of view there are however many opportunities for implementing auctions in 
this area.  

Further research and analysis is thus necessary to assess in which sectors and for which applications auc-
tions can be used as an effective and efficient tool for reaching climate-neutral heating systems. There is 

                                                             
3 http://aures2project.eu/2022/04/24/policy-brief-setting-the-scene-for-auctions-in-the-heating-sector/ 
 

http://aures2project.eu/2022/04/24/policy-brief-setting-the-scene-for-auctions-in-the-heating-sector/
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also a requirement to assess the necessary framework conditions and potential adaptations to enable func-
tioning auctions. In order to make auctions for renewable and waste heating in district heating viable for 
example, third party access to district heating grids is a necessary requirement to enable competition.  

As always, even if general guidelines for auctions in heating and cooling have been developed, the design for 
each individual auctions needs to be tailor-made to the specific framework conditions, technologies and mar-
kets.  
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3 Auctions for low-carbon applications in industry 
Industry contributes more than 20% to the EU's total greenhouse gas emissions. Over the last years, absolute 
greenhouse gas emissions from industry have remained on a relatively constant level. Thus, fundamental 
changes are crucial in this sector for reaching climate-neutrality4. 

While industrial appliances are diverse, energy-intensive industries stand out as key actors for decarbonisa-
tion due to their high energy use and sectoral emissions. Furthermore, especially in energy-intensive indus-
tries, greenhouse gas emissions from process-related emissions play a role in addition to electricity and heat 
generation but also. 

The solutions for reducing greenhouse gas emissions are diverse and even for individual industries, several 
approaches will have to be combined to reach a climate-neutral system. For example, in steel production, the 
usage of secondary steel (steel recycling) needs to be increased while the production process for primary 
steel needs to be changed from the blast furnaces based on coal to direct reduction of iron based on natural 
gas or hydrogen, Furthermore, the use of steel e.g. in construction can be reduced and replaced by more 
sustainable materials to reach climate-neutrality in the steel sector. In the cement sector solutions include 
alternative types of concrete with lower cement shares or the use of different bonding agents. In addition, 
carbon capture and storage will be necessary to avoid the climate impact of remaining emissions. While 
there are specific and diverse solutions for each industry, there are also common features across sectors: 
especially the provision of low and medium temperature heat must be adapted to reduce emissions - local 
heat pumps and district heating is the most promising solution in this context. 

Overall, decarbonizing industry requires a deep transformation including radical changes in production tech-
nologies. At the same time, long investment cycles make short term changes necessary as for example in 
the steel industry many blast furnaces are reaching the end of their lifetime and need to be replaced in the 
next years. Furthermore, in many cases not only is the investment in climate-neutral technologies higher 
when compared to incumbent technologies but also the operational costs increase (e.g. due to the fact that 
green hydrogen is currently more expensive than conventional grey hydrogen). As the markets for many 
products are highly competitive also on an international level industrial companies in many cases cannot 
increase the prices of their products to regain the extra costs of decarbonisation.  

While the EU-ETS sets an important incentive to decarbonise it is often argued that future carbon price de-
velopments are uncertain and thus not sufficient to realise investments. Therefore, additional support for 
industry is necessary in order to use the next investment cycles to initiate the process towards greenhouse 
gas emission reductions. 

While many EU MS already use grants to support transformation processes in industry these are mostly paid 
out on a cost-basis and restricted to investments. Due to the need also for operational support as well as the 
expansion of the Guidelines on State aid for climate, environmental protection and energy (CEEAG) which 
foresee competitive bidding not only for renewables but also for other decarbonisation technologies, EU 
member states have started discussions about the introduction of competitive bidding for supporting indus-
tries. In principle, auctions can of course be used to allocate both investment grants and operational support 
and also for combinations of both types of support. One specific operational support scheme that is currently 
discussed in a number of MS in combination with auctions are carbon contracts for difference. Box 1 gives 
a short introduction to this type of support which is broadly comparable to the contracts for difference ap-
proach which is widely used to support renewable electricity and also briefly explained in Box 1.  

                                                             
4 https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer  

https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer
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Box 1: Contracts for Difference and Carbon Contracts for Difference 

Contracts for difference (CfDs) have originally been used in trading financial instruments and refer to 
the difference between the entry price and the closing prices of an underlying asset such as security, 
commodity, index and other asset types. If the entry price is higher than the opening price, the seller 
pays the difference to the buyer and vice versa. For the owners of the underlying product, CfDs can be 
used as a hedging instrument to reduce the impact of price fluctuations5.  

In recent years, CfDs have become a popular remuneration form for renewable electricity. Here, the CfDs 
covers fluctuations in electricity prices or market values of renewables6. In these systems, renewable 
generators sell their electricity at the wholesale electricity market. At the same time, they participate in 
an (often auction-based) support system for renewable electricity. The premium payment they receive 
from the support system depends on their stated revenue requirements (the strike price) and the market 
revenues. While some countries use two-sided contracts for difference, where also negative premium 
payments (i.e. a pay-back from the renewable energy plant to the supporting agency) is foreseen. Others 
implement one-sided schemes without paybacks. Figure 1 shows the revenues for the renewable en-
ergy plants in both cases.  

 

 

Figure 1: Exemplary revenues under a one-sided and a two-sided CfD, Source: own elaboration 

Carbon Contracts for Difference (CCfDs) are based on the same principle but the contract is based on 
carbon prices rather than electricity prices. In theory, CCfDs aim at supporting investments for decar-
bonisation in a technology which is not yet competitive at actual carbon prices (e.g. in industry) and may 
require pay-backs in case of high carbon price developments. Thus, the CCfD aims to cover the gap 
between actual carbon prices and technology needs and aims at keeping support costs low by estab-
lishing pay-back payments in case the actual carbon price is above the stated price. Implementation 
however appears to be more complex in reality. The CCfD systems currently planned e.g. in Germany 
not only levelise differences in carbon prices but also consider other input factors for the production of 
climate-neutral products as for example electricity prices. In this sense, the Dutch SDE++ scheme can 
also be interpreted as a (carbon) contracts for difference scheme. 

 

                                                             
5 https://www.dukascopy.com/media/pdf/swiss/KID/KID - CFD on Commodities.pdf#:~:text=Contract for difference 
uses the price of the,holding period to the discretion of the client. 
6 Countries using two-sided CfDs include Denmark for offshore wind, Italy and the UK. One-sided CfDs are for example 
used in Germany and Luxembourg.  
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The use of auctions or competitive bidding processes for industry is currently not yet widespread in the EU 
Member States. However, one important industrial support programme at EU level, the Innovation Fund, is 
already organised as a multi-criteria auction. The award procedure for this programme is explained in more 
detail in the following. In addition, the SDE ++ which is explored in more detail in Section 6 of this report also 
includes some industrial processes. Furthermore, some MS and other European countries (e.g. Germany and 
the UK) discuss the use of auctions for allocating carbon contracts for difference and parts of the Innovation 
Fund shall be allocated using an auction scheme with a higher weight on the financial bid in the future. 

In the following, we describe the current award process for the Innovation Fund. This is followed by short 
assessment of potential challenges for auctions to determine support payments in industry and a short con-
clusion. 

3.1 The EU Innovation Fund - a multi-criteria auction 
The EU Innovation Fund (IF) is designed to support the transformation to a decarbonised economy through 
targeted funding. It provides money to finance particularly innovative projects that lead to the reduction of 
greenhouse gases, which are also relevant in 2050 in an EU with net-zero greenhouse gases, but which do 
not become economically viable through the price signal of emissions trading alone. For this purpose, the 
proceeds from 400 million emissions trading certificates are used in the period 2021 - 2030, which would 
correspond to EUR 20 billion at an average ETS price of EUR 50 per tonne of carbon dioxide, i.e. about EUR 2 
billion annually. With the Fit-for-55 Package, the EU Commission has proposed to increase these funds even 
further. The IF is managed by DG CLIMA (Directorate-General for Climate Policy), together with CINEA. The 
JRC and a consulting team are involved for support.  

Sectoral focus  

The IF funds projects from the four pillars of energy-intensive industries, renewable energies, energy storage 
and CCS. In the first two funding calls, 17 subsectors were considered under the four pillars into which the 
projects had to fit. Hybrid projects, which include activities in several (sub)sectors, are explicitly permitted. 
However, a primary sub-sector must be chosen. This is because the classification not only serves statistical 
purposes, but also plays a role in the evaluation of greenhouse gas reduction, in which a normalisation is 
carried out within each subsector. For the current funding call, the subsectors have been slightly adjusted, 
partly due to a low number of applications in individual subsectors. Current subsectors are: Refineries; Iron 
& steel; Non-ferrous metals; Cement & lime; Glass, ceramics & construction material; Pulp & paper; Chemi-
cals; CO2 Transport; CO2 Storage; Wind energy; Solar energy; Hydro/Ocean energy; Geothermal energy; Use 
of renewable energy outside Annex I; Intra-day electricity storage electricity; Other energy storage; Manufac-
turing of components for production of renewable energy or energy; Other.  

Exclusion criteria  

First, the general eligibility for funding under the Innovation Fund is examined. So far, a broad interpretation 
of the four pillars has been applied. For example, projects for the application of energy storage in the transport 
sector could participate, although the avoided emissions are not covered by the ETS. Production facilities for 
the components of renewable electricity generation plants and energy storage systems are also explicitly 
permitted, as is the manufacture of products that substitute energy-intensive products.   

Substantial errors ("manifest errors") in the calculation of the estimated greenhouse gas avoidance lead to 
exclusion from the procedure. For projects that include the provision and use of biomass, it is also mandatory 
that the biomass meets the sustainability criteria of the current Renewable Energy Directive.  

In addition, in many cases minimum scores must be achieved under the evaluation criteria, which are in-
tended to ensure certain minimum standards of the projects (see below). One important point is a certain 
degree of project maturity, which is intended to ensure that the project can actually be realised promptly in 
the event of funding. If a project meets all but this minimum requirement, the Innovation Fund can provide 
limited support for project development ("Project Development Assistance"), which is intended to support a 
reapplication in a later procedure. 
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Award process  

An advisory body, the Innovation Fund Expert Group, was set up to develop the calls for proposals, the eval-
uation criteria and the respective methodologies. This group includes representatives of the member states 
as well as industry associations and NGOs. Every six months, current developments are presented to it in a 
public meeting and follow-up processes are discussed.  

Under the Innovation Fund, there is an annual funding call for projects with CAPEX of more than EUR 7.5 
million ("large-scale call", LSC) as well as a funding call for projects with CAPEX of EUR 2.5 to 7.5 million 
("small-scale call", SSC), in each case on fixed cut-off dates that change between years. So far, there have 
always been 3 to 4 months between the publication of the funding call and the submission deadline. For the 
LSC, a two-stage procedure was envisaged in the first round of the 2020 call, in which only some of the 
evaluation criteria (GHG reduction, degree of innovation and project maturity) were applied. This did not prove 
successful, particularly because in many cases the question arose as to what extent deviations between the 
applications in the first and second rounds were permissible, and because the application of all criteria might 
have led to a different pre-selection. Accordingly, the procedure of the LSC for the 2021 Call was changed to 
a single-stage procedure, analogous to the SSC.  

External experts (EU and non-EU) will be hired for the review process, for which an official call for applications 
was issued. The independence of all applicants must be guaranteed. Initially, each application is evaluated 
individually by several of the experts. Later, thematic consensus meetings are held. The EU agency CINEA 
coordinates and moderates the procedure, the Climate Secretariat of the EU Commission accompanies the 
procedure and supports the clarification of methodological questions. 

Evaluation criteria and their operationalisation  

The projects to be funded are selected in a competitive procedure that takes into account five evaluation 
criteria (Art. 11 IVFO): 1) greenhouse gas savings, 2) degree of innovation, 3) project maturity, 4) scalability 
and 5) cost-effectiveness of greenhouse gas savings (costs per tonne of CO2 saved).  

The criterion of greenhouse gas savings contains two equally weighted sub-criteria, absolute and relative 
greenhouse gas savings. To determine absolute and relative savings, a comprehensive set of rules has been 
drawn up with sector-specific conditions that must be applied. For emission reductions not covered by the 
methodology of the Innovation Fund, e.g. in the upstream chain, an additional point can be achieved. If sub-
stantial errors ("manifest errors") are found during the assessment, the project application will not be admit-
ted for evaluation. Apart from that, no minimum number of points has to be achieved. The absolute savings 
are normalised for each subsector, i.e. the project with the highest absolute reduction in the subsector re-
ceives 5 points, all others linearly interpolated between 0 and 5 points. This is to avoid a preferential treatment 
of individual subsectors. However, smaller projects are disadvantaged by this criterion. The relative reduction 
between 0 and 100 % is also normalised to 0 to 5 points. Projects that create an emission sink receive 5 
points and, if applicable, an additional point under the criterion degree of innovation (see below).  

The criterion degree of innovation is divided into two equally weighted sub-criteria. The degree of innovation 
compared to the state of the art addresses the extent to which the innovation goes beyond an incremental 
innovation. For this purpose, both the commercial state of the art for a reference product and the technolog-
ical state of the art with regard to the proposed technology as well as the targeted improvements in the form 
of e.g. new products, new services, improved products, new and improved (combinations of) technologies 
must be presented. Depending on the extent, a qualitative assessment is made as breakthrough, strong, 
medium or only incremental innovation. Here, at least 3 out of 5 points are to be achieved. In addition, the 
contributions to some EU policy objectives are assessed, in particular to increase energy and material effi-
ciency compared to the best available technology and to create emission reductions. No minimum score is 
defined here.  

The criterion of project maturity is currently divided into three sub-criteria, technical, financial and operational 
project maturity. Of central importance here are technical project risks, the foreseeability of full financing 
("financial close"), and the availability of the necessary expertise and capacities to implement the project. A 
minimum score of 3 out of 5 applies to all three sub-criteria, which is intended to ensure that the project can 
actually be realised promptly in the event of funding. In the first funding calls, doubts about the feasibility of 
the promised emission reduction were also recorded under technical project maturity. In the meantime, this 
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is done under the criterion of greenhouse gas reduction itself.  

With regard to the scalability criterion, three sub-criteria have been considered in all previous funding calls: 
regional, sectoral and macroeconomic scalability of the proposed innovation. Value-added and labour market 
effects are also considered. An additional sub-criterion in the current funding call is the quality and scope of 
the plan to be submitted for "knowledge sharing", whereby only a joint evaluation of all four sub-criteria is 
now carried out. Here, too, a minimum score of 3 out of 5 is currently required.  

The cost efficiency criterion is based on the relevant costs of the project, which are the additional costs 
(CAPEX and OPEX) for the innovative production of a product compared to a conventionally produced prod-
uct. All contributions of the project developer are deducted from the relevant costs (this leaves the requested 
funding amount of max. 60% of the relevant costs) and divided by the total amount of greenhouse gases to 
be avoided. This adds a competitive element to the selection process, as the applicants can change the pa-
rameter of cost-effectiveness in their favour via the amount of funding requested. If the resulting abatement 
costs are greater than 600 EUR/t CO2e, 0 points are awarded. For abatement costs between 0 and 600 EUR/t, 
linear interpolation between 5 and 0 points is applied. A minimum number of points is not defined. 

Decision-making and outcome of the first calls  

In general, the five evaluation criteria are equally weighted. It should be noted that although there is a different 
number of sub-criteria behind each criterion (see above), in the end all overarching criteria are again stand-
ardised on a point scale of 0 to 5. In the first SSC, the emphasis was placed on promoting particularly inno-
vative projects with a high degree of maturity, which is why the two criteria of degree of innovation and project 
maturity were given double weighting compared to others.  

Some criteria only achieve a higher weighting, so to speak, because a minimum score is required for them 
(see above). For example, less innovative projects are sorted out by the minimum score for the degree of 
innovation. It is striking that the criterion of cost efficiency does not have a minimum score and only accounts 
for 20% of the total score due to the equal weighting of all criteria.  

In the first SSC, the funding amount per project was by definition limited to 4.5 million EUR. Thus, with the 
available 100 million EUR, a total of 32 projects can be funded, which are broadly distributed across the sub-
sectors and the EU member states.  

The first LSC took place in June 2020. 311 projects applied for a total of EUR 21.7 billion in funding (out of a 
total amount of EUR 1 billion advertised). In the second round, 66 of these projects were invited and evaluated 
to select the final funded projects. In the LSC, apart from the total funding pot, there is no limit to the funding 
amount of individual projects. As a result, some very large projects were successful in the first round, so that 
the funding pot was only sufficient to support seven projects. Accordingly, it was not possible to achieve a 
broad distribution of funding across subsectors and EU member states. A second, as explained above, single-
stage LSC took place in October 2021. 

3.2 Challenges for (almost) price-only auctions in industry 
The description of the Innovation Fund award process shows that the use of a multi-criteria auction for in-
dustries can imply a high burden in terms of administrative efforts for the project selection. Using the finan-
cial bid or required support as the main decision criterion for the auction process can result in lower transac-
tion cots both on the side of the auctioneer as well as for the auction participants.  

The main challenge in this context is the high diversity of technologies and sectors. The design, implemen-
tation and evaluation of multi-technology auctions in the renewable electricity sector has shown that design-
ing an auction without implicitly favouring a specific technology is very challenging or even impossible7. This 
is the case even though renewable energy technologies for electricity are rather coherent when compared to 
different industrial technologies and sectors.  

                                                             
7 Compare AURES II report "Technology bias in technology-neutral renewable energy auctions": http://aures2pro-
ject.eu/2021/02/18/technology-bias-in-technology-neutral-renewable-energy-auctions  

http://aures2project.eu/2021/02/18/technology-bias-in-technology-neutral-renewable-energy-auctions
http://aures2project.eu/2021/02/18/technology-bias-in-technology-neutral-renewable-energy-auctions
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In the context of decarbonising the industry designing an auction that is open for all technologies will be even 
more challenging. Of course costs differ between the different decarbonisation options but also the main 
input factors, their efficiency as well as their impacts. If several sectors shall be included in the same auction, 
the challenge increases. In some sectors, actors might be able to pass on at least parts of the extra costs to 
customers, in other sectors this might not be possible. In some sectors carbon prices represent the main 
uncertainty indeed in others electricity prices are have a higher importance.  

This challenge is also reflected by the complex award process in the framework of the Innovation Fund. 
Designing a price-based selection will require very detailed knowledge about different technologies at least if 
a multi-technology and/or multi-sectoral approach is envisaged.  

Technology-specific auctions are of course easier to design. They imply however a major drawback as they 
require a knowledge of the auctioneer with respect to the detailed contribution of each technology for decar-
bonising a certain industry. Due to the technological complexity and diversity of processes and products this 
does however not seem to be a suitable assumption. Scenario studies also show larger ranges for the abso-
lute contribution of different technologies within and across sectors. 

As a consequence, auctions for decarbonising industry will have to find a fine balance between awarding 
cost-competitive technologies while avoiding undue competition advantages for certain solutions. For exam-
ple, recycling solutions should not be put in disadvantage compared to changes in the production process 
for primary production.  

3.3  Conclusion on auctions for industrial applications 
Currently, the use of auctions to allocate support for industry is even less wide-spread than their use in the 
heating and cooling sector. This is however expected to change over the next years. The development of 
effective and efficient auctions in the industry sector will require cooperation between technical and auction 
design experts in order to avoid undesired technological biases. Considerable knowledge on auction design 
and auction theory will be required as especially designing multi-technology and multi-sector auctions re-
quires a very careful evaluation of auction design elements based on the specific objectives of policy makers.  
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4 Auctions in the transport sector 
In the transport sector, requirements for the future system are less clear than in other sectors. However, 
according to the European Green Deal, the GHG emissions in the transport sector need to decrease by 90% 
in 2050 compared to 1990 levels8. For the decarbonisation of the sector, several technological innovations 
are under discussion, e.g. for heavy-duty vehicles, overhead lines might play a role but also battery-based or 
hydrogen-based solutions are currently under discussion. For long-haul shipping and flights, only synthetic 
or biofuels can be used due to the required energy density.  

In 2020, passenger cars were responsible for around 60% of the transport sector emissions in the EU, which 
corresponds to around 12% of overall emissions. Therefore, passenger cars are clearly one of the most prom-
ising and urgent areas for decarbonisation, which is expected to be achieved mostly through plug-in electric 
vehicles (EVs), which are expected to be mainly battery (BEVs) with some plug-in hybrid (PHEVs) electricity 
vehicles9. Although several potential (support) instruments are under discussion, the opportunities for using 
auctions are quite limited in this area and mostly restricted to the provision of infrastructure. Auctions could 
for example be an option for supporting and financing charging infrastructure or for building overhead lines 
for lorries. For the vehicles themselves, no support will be needed if CO2 prices and taxes and levies are 
adequately designed.  

There are already several examples of auction-based support schemes for charging infrastructure in the EU, 
e.g. in Poland (SA.63718 - Development of a recharging infrastructure for electric vehicles and hydrogen re-
fuelling stations), in Romania (SA.49276 – Development of a recharging infrastructure for plug-in hybrid and 
purely electric vehicles), or in the German State of Schleswig-Holstein (SA.55201 – Charging infrastructure 
for electric vehicles). To our knowledge, there are no auctions for other decarbonisation elements of the 
transport sector.  

In the following, we present one example of auction design, namely the German support scheme for fast-
charging infrastructure. We focus on the German example, since Germany is the largest market for passen-
ger vehicles in the EU10, a promising market for EVs, and in addition, the auction design includes some inter-
esting features. 

4.1 The German auction for charging infrastructure  
After first positive experiences with an auction-based support scheme for (mostly) small-scale charging in-
frastructure11, Germany has initiated an additional auction scheme for supporting high-power-charging 
(HPC) infrastructure in 2021 under the Fast-Charging Law (Fast-Charging Law12). This auction was launched 
in October 2021 and is expected to be concluded in late 2022. The scheme aims at installing 900 charging 
locations throughout the country, in addition to 200 charging locations along the highways. As the auctions 
for the highway locations have just started, we focus on the auction scheme for the 900 country-wide loca-
tions which is currently ongoing. In the following Table 2, the main auction design elements of the 900 loca-
tions auction scheme are presented. 

                                                             
8 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52019DC0640 
9 https://www.isi.fraunhofer.de/content/dam/isi/dokumente/cce/2021/EU_Transport_policybrief_long.pdf 
10 https://theicct.org/sites/default/files/publications/ICCT_EU_Pocketbook_2020_Web_Dec2020.pdf 
11https://www.bmvi.de/SharedDocs/DE/Anlage/G/konsolidierte-foerderrichtlinie-lis-29-06-2017.pdf?__blob=publication-
File) 
12https://www.bgbl.de/xaver/bgbl/text.xav?SID=&tf=xaver.component.Text_0&tocf=&qmf=&hlf=xaver.component.Hit-
list_0&bk=bgbl&start=%2F%2F*%5B%40node_id%3D%27940438%27%5D&skin=pdf&tlevel=-
2&nohist=1&sinst=658931C6 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52019DC0640
https://www.isi.fraunhofer.de/content/dam/isi/dokumente/cce/2021/EU_Transport_policybrief_long.pdf
https://theicct.org/sites/default/files/publications/ICCT_EU_Pocketbook_2020_Web_Dec2020.pdf
https://www.bmvi.de/SharedDocs/DE/Anlage/G/konsolidierte-foerderrichtlinie-lis-29-06-2017.pdf?__blob=publicationFile
https://www.bmvi.de/SharedDocs/DE/Anlage/G/konsolidierte-foerderrichtlinie-lis-29-06-2017.pdf?__blob=publicationFile
https://www.bgbl.de/xaver/bgbl/text.xav?SID=&tf=xaver.component.Text_0&tocf=&qmf=&hlf=xaver.component.Hitlist_0&bk=bgbl&start=%2F%2F*%5B%40node_id%3D%27940438%27%5D&skin=pdf&tlevel=-2&nohist=1&sinst=658931C6
https://www.bgbl.de/xaver/bgbl/text.xav?SID=&tf=xaver.component.Text_0&tocf=&qmf=&hlf=xaver.component.Hitlist_0&bk=bgbl&start=%2F%2F*%5B%40node_id%3D%27940438%27%5D&skin=pdf&tlevel=-2&nohist=1&sinst=658931C6
https://www.bgbl.de/xaver/bgbl/text.xav?SID=&tf=xaver.component.Text_0&tocf=&qmf=&hlf=xaver.component.Hitlist_0&bk=bgbl&start=%2F%2F*%5B%40node_id%3D%27940438%27%5D&skin=pdf&tlevel=-2&nohist=1&sinst=658931C6
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Figure 2: Regions, lots, and search areas in the auctions for high power charging in Germany, Source: 
https://www.evergabe-online.de/tenderdetails.html?2&id=416658  

 

 

  

https://www.evergabe-online.de/tenderdetails.html?2&id=416658
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Table 2: Design elements for the auction of 900 high power charging locations in Germany, Source: 
https://www.evergabe-online.de/tenderdetails.html?2&id=416658  

Design element Description 

Auction format Static, sealed bid with three rounds: 1) prequalification round, 2) submission 
of preliminary bid, and after bilateral negotiations with each bidder, 3) sub-
mission of final bid 

Lead time 6 weeks after announcement of auction until submission of application for 
the prequalification round 

Auction volume 900 locations with 4 - 16 HPC points each (approx. budget of 2 billion €) 

Site restrictions 23 lots in 6 regions; each lot further divided into several locations/“search ar-
eas” (radius of 2 km) with a given number of HPC points (4 - 16 charging 
points each) (see Figure 1) 

Prequalification • Experience: Bidder needs sufficient experience with charging infrastructure 
(at least 10 public charging points with at least 50 kW each or at least 5 pub-
lic charging points with at least 100 kW); more experience increase the 
chance of passing the prequalification round 

•Technology: rated power of at least 200 kW per charging point; storage in-
stead of grid connection allowed 

Bidder concentration rule •Only 10 bidders per lot admitted after the first round (prequalification) 

•Each bidder can only be awarded for 1 lot per region AND 3 lots in total 

Award rule multi-criteria (65% price – 35% “quality”), whereas: 

•Price: sum of required CAPEX (only once) and OPEX (per quarter) as lump 
sums; based on true costs 

•Quality: 1) availability of sites (15%), 2) user-friendly equipment (15%), and 3) 
design concept (5%) 

Remuneration scheme Support is paid out as lump sums for CAPEX (only once) and OPEX (per 
quarter) as awarded in the auctions 

The tariff that can be charged from customers is capped at 44 ct/kWh (in-
dexed). This includes a payment to the government of 17.85 ct/kWh, and an 
assumed electricity price of around 20.23 ct/kWh. Thus, the operator has a 
flexibility of 5.92 ct/kWh for setting the customer tariffs (34.85 to 44 
ct/kWh). 

Support period 8 years 

Realisation period After the award, successful bidders have: 2 months (to secure the use of the 
intended site) + 3 months (to apply for all necessary permits and grid con-
nection) + 6 months (to receive all permits) + 2 (months to build charging 
point after all permits and grid connection are available) ==> around 11-13 
months after award 

Penalties Differentiated, but capped at 5% of overall payments (CAPEX lump sum + to-
tal OPEX lump sums + grid connection costs) 

Further obligations Operators need to use renewable electricity for charging (can be based on 
certificates of green origin) 

(Merchant) operation of the HPC infrastructure for at least 8 years after the 
end of support period 

https://www.evergabe-online.de/tenderdetails.html?2&id=416658
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Although the final outcome is not available yet, the first preliminary results seem promising: the auctioneer 
received in total 400 applications for the 23 lots, i.e. on average, around 17 applications were submitted per 
lot13. 

Based on these preliminary results and our experience with RES auctions, we provide in the following a first 
assessment of the potential outcomes. 

Here, we assess the auction’s outcome in terms of efficiency, i.e. whether the lowest prices possible were 
achieved. According to the preliminary results, there seems to have been enough competition (“double-digit 
number of applications per lot”14), which is usually a prerequisite for low prices. Nevertheless, the fact that 
only 10 bidders will be allowed to proceed to the actual bidding round decreases the competition, which is in 
general counterproductive for achieving low prices. In addition, limiting the number of lots and regions which 
a bidder can be awarded, is certainly decreasing the efficiency, as e.g. a bidder that has submitted the lowest 
bids for all lots in one region will in the end be awarded only one, which naturally increases the awarded 
prices. Furthermore, employing a multi-criteria award procedure is per definition harmful for efficiency, as 
bidders with higher prices can potentially be awarded if they are able to score high enough in the non-price-
based criteria. 

The absence of a ceiling price can in general lead to higher prices, especially in case of low competition. 
Nevertheless, since in this auction procedure bid prices need to be based on the actual costs (in contrast to 
RES auctions), it is questionable whether bidders are able to submit unrealistically high prices. 

To make use of synergy effects, the auction design could have foreseen combined bids, i.e. bidders could 
place bids on combinations of lots. Combined bids enable bidders to show that they value a combination of 
two lots more than each lot individually. In our example, a bidder could have placed a bid for two neighbouring 
lots, which would be lower than the bids for each lot individually, as they could make use of synergy effects 
in case they get awarded both lots. Since combined bids were not foreseen, the auctioneer might have de-
creased the overall efficiency of the auction. 

Furthermore, the government capped the tariffs operators can charge from their customers at 44 ct/kWh, 
which might hamper the support cost efficiency, as bidders are not able to maximise their income from cus-
tomer tariffs.  

In general, the auction scheme was quite non-transparent and complex. The negotiation phase in particular 
needs to be carefully investigated: on the one hand, stakeholder interaction and inputs to the auction scheme 
might be helpful to identify potential challenges and pitfalls unknown to policy makers and thus decrease the 
overall risk for bidders. On the other hand, there is the risk of too much influence from the industry, as well 
as increased risk due to the (potential) interventions from the auctioneer with regard to the submitted prices. 
Thus, the goals and the exact process of the negotiations need to be communicated and stated well in ad-
vance. 

Effectiveness can be distinguished between “a priori” and “ex post” effectiveness. The a priori effectiveness, 
which means that the submitted volume matches the auctioned volume, has been achieved, as the auction 
was clearly oversubscribed. The ex post effectiveness, i.e. that the awarded projects are actually realised, 
remains to be seen, as the awarded bidders have around one year to build their projects after the publication 
of results. Nevertheless, it is questionable whether the penalties which are capped at 5% of the overall sub-
mitted prices (CAPEX + OPEX + grid connection costs) are sufficiently high to reduce the risk of real option 
bidding and/or strategic bidding. The former can lead to bidders expecting a decrease in costs in the near 
future, which leads to unsustainably low bids. If low prices do not materialise, awarded bidders simply do not 
realise their projects and pay the penalty, which can be interpreted as the "cost of the real option". "Strategic 
bidding" describes the fact that incumbent operators of charging points have the incentive to participate in 
the auction with unsustainably low prices, in order to increase their chances of being awarded and to simply 
not build the charging points. Thus, they are able to keep competition out of their region. High penalties can 
make both approaches costlier and could thus disincentive bidders from deviating from their “true costs”.  

                                                             
13 StandortTOOL, https://www.standorttool.de/strom/deutschlandnetz/ 
14 Nationale Leitstelle Ladeinfrastruktur, https://www.linkedin.com/posts/nationale-leitstelle-ladeinfrastruktur_deutsch-
landnetz-deutschlandnetz-schnellladestation-activity-6864907573032747008-ZraD/ 

https://www.standorttool.de/strom/deutschlandnetz/
https://www.linkedin.com/posts/nationale-leitstelle-ladeinfrastruktur_deutschlandnetz-deutschlandnetz-schnellladestation-activity-6864907573032747008-ZraD/
https://www.linkedin.com/posts/nationale-leitstelle-ladeinfrastruktur_deutschlandnetz-deutschlandnetz-schnellladestation-activity-6864907573032747008-ZraD/
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From a more abstract perspective, having a location-specific auction and not permitting the bidders to pro-
pose the locations themselves might lead to generally higher prices and thus a lower efficiency. Nevertheless, 
it is crucial to achieve the government's target of implementing a nationwide charging infrastructure. Alter-
natively, in a completely "free" auction with regard to the locations, bidders would focus on the major agglom-
erations where HPC points are more profitable than in the rural areas and thus the objective of the nationwide 
charging network would not be achieved. Nevertheless, there is already a support scheme in place which 
gives operators the flexibility to propose their own locations, namely the also auction-based "Öffentlich 
zugängliche Ladeinfrastruktur für Elektrofahrzeuge in Deutschland“15.  

Based on the chosen design elements, the German government seems to prioritise the objective of actor 
diversity. Foremost, two bidder concentration rules are in place: bidders can only be awarded for one lot per 
region and for three lots in total. Furthermore, the government clearly stated that several lots were designed 
for small, local actors by limiting the number of locations and the charging stations. Thus, in each of the 6 
regions, one lot consists of only 20 locations, while the remaining lots usually contain 40-50 locations. Nev-
ertheless, it is difficult to ensure actor diversity outside of the actual support scheme. Many stakeholders 
criticised the interaction with incumbent actors and their already existing HPC locations, as the operational, 
merchant HPC points are not able to compete with the fully subsidised charging points from this support 
scheme in terms of customer tariffs (tariffs are currently between 55 and 79 ct/kWh16). Furthermore, the 
industry fears that the auction scheme will hinder a market-based deployment of a HPC infrastructure17. 

4.2 Conclusions from the German example and the future of auctions 
for transport 

The German auction for HPC infrastructure can be considered an important starting point for ramping up the 
charging infrastructure for EVs and thus to accelerate decarbonisation in the transport sector. Meanwhile, it 
is one of the first attempts to introduce auctions into this sector. While many of the findings of auction theory 
and experiences with RES auctions have been incorporated, the auction design is rather complex and lacks 
transparency, which might have negative impacts on the outcome. Furthermore, the government put a lot of 
focus on actor diversity, which might hamper the auction’s efficiency. In addition, it seems that the new 
scheme’s impact on the incumbent HPC operators has not been factored in and might cause market distor-
tions and lead to unintended effects on the effectiveness. Nevertheless, the first preliminary results are prom-
ising, but it remains to be seen how the scheme performed once the final results are published. 

In general, opportunities for auctions in the transport sector are rather restricted. They can mainly be relevant 
for the provision of infrastructures. In this context, they can however be a very effective and efficient means 
to achieve a suitable allocation of support if competition is sufficient.  

 

                                                             
15 https://www.bmvi.de/SharedDocs/DE/Anlage/G/foerderrichtlinie-oeffentlich-zugaengliche-ladeinfra-
struktur.pdf?__blob=publicationFile  
16 https://ecomento.de/2021/10/26/schnelllade-anbieter-baeumen-sich-gegen-deutschlandnetz-auf/  
17 https://teslamag.de/wp-content/uploads/20210929_Deutschlandnetz_CPO-Appell_final.pdf  

https://www.bmvi.de/SharedDocs/DE/Anlage/G/foerderrichtlinie-oeffentlich-zugaengliche-ladeinfrastruktur.pdf?__blob=publicationFile
https://www.bmvi.de/SharedDocs/DE/Anlage/G/foerderrichtlinie-oeffentlich-zugaengliche-ladeinfrastruktur.pdf?__blob=publicationFile
https://ecomento.de/2021/10/26/schnelllade-anbieter-baeumen-sich-gegen-deutschlandnetz-auf/
https://teslamag.de/wp-content/uploads/20210929_Deutschlandnetz_CPO-Appell_final.pdf
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5 Auctions for hydrogen 
Renewable hydrogen is seen as a key solution to achieving climate neutrality. Hydrogen will play an important 
role in the future energy system as in some areas direct electrification is not possible and using hydrogen or 
biomass (with very limited availability) is the only option. This is the case for some industrial applications or 
long haul flights and shipping. In addition, hydrogen could technically be used in many other applications but 
the availability and costs will probably make other options more competitive in many areas. The EU and its 
Member States have in the last years published hydrogen strategies to steer the ramp-up of the hydrogen 
market through frameworks and policy support. Further, the Fit for 55 package aiming to reach the EU's 2030 
emission reduction targets includes several proposals which are of g importance for hydrogen. For example, 
the European Commission proposes that Member States ensure that the share of renewable fuels of non-
biological origin (RFNBOs) of all hydrogen used for final energy and non-energy purposes in industry reaches 
50 % by 2030. The fulfilment of this target requires support. Hydrogen auctions could be used to allocate 
support to eligible parties. 

Compared to other technologies and applications (maybe with the exception of district heating systems), 
there is a special situation for hydrogen as both the demand side and the supply side as well as the infra-
structure need to expand at the same time. While currently, hydrogen is already used for some industrial 
applications and a switch to climate-friendly hydrogen is necessary in these sectors, other processes need 
to be adapted in order to be able to use hydrogen. At the same time, hydrogen generation, especially using 
electrolysers needs to be ramped up. Furthermore, it is not yet clear whether in the future most hydrogen 
production will happen within Europe or whether hydrogen will be imported and traded globally. Most proba-
bly, hydrogen generation will happen within the EU but hydrogen derivatives such as ammonia or methanol 
will also be imported from other parts of the world.  

The EU hydrogen strategy contains targets for the expansion of electrolyser capacities. 6 GW of electrolysers 
should be installed by 2024, with a ramp-up to 40 GW envisaged by 203018. This requires very fast ramp-up 
rates. Given the fact that currently no market for hydrogen and very little infrastructure is in place as well as 
no demand, and the current costs of green hydrogen are well above those of conventional (or grey) hydrogen, 
there is certainly a need for support instruments. According to the new Climate, Energy and Environmental 
Aid Guidelines (CEEAG)19, support for low carbon technologies should preferably be allocated using compet-
itive bidding processes unless exemptions (e.g. an expected low rate of competition) apply. Thus, we see a 
big potential for auctions for the market uptake of hydrogen in the coming years.  

In the following, we summarise some conceptual considerations and proposals for auctions for hydrogen 
that have been published as a policy brief in the context of the AURES II project20. This is followed by a short 
assessment of the current state of auctions for hydrogen in EU Member States.  

5.1 Conceptual considerations for hydrogen auctions 
Any near-term policy on hydrogen auctions needs to account for two main challenges – the missing market 
and infrastructure for RFNBOs. While electricity infrastructure is already today widely available, hydrogen 
infrastructure has yet to grow beyond dedicated industry clusters. The current market situation for hydrogen 
can best be explained as a chicken and egg problem. Currently, there is almost no demand for renewable 
hydrogen because it is very costly in comparison to alternatives. Hence, there is no supply of renewable hy-
drogen beyond pilot projects. The price of renewable hydrogen, however, can only drop if economies of scale 
and technological learning pick up. 

Reflecting on these challenges, different auction models could be used to each address a different purpose 

                                                             
18 https://ec.europa.eu/commission/presscorner/api/files/attachment/865942/EU_Hydrogen_Stra-
tegy.pdf.pdf#:~:text=The%20EU%20Hydrogen%20Strategy%20will%20give%20a%20boost,across%20indu-
stry%2C%20transport%2C%20power%20and%20buil-%20dings%20sectors 
19 EUR-Lex - C(2021)9817 - EN - EUR-Lex (europa.eu) 
20 http://aures2project.eu/2022/04/07/new-policy-brief-auctions-for-the-support-of-green-hydrogen/ 
 

https://ec.europa.eu/commission/presscorner/api/files/attachment/865942/EU_Hydrogen_Strategy.pdf.pdf#:%7E:text=The%20EU%20Hydrogen%20Strategy%20will%20give%20a%20boost,across%20industry%2C%20transport%2C%20power%20and%20buil-%20dings%20sectors
https://ec.europa.eu/commission/presscorner/api/files/attachment/865942/EU_Hydrogen_Strategy.pdf.pdf#:%7E:text=The%20EU%20Hydrogen%20Strategy%20will%20give%20a%20boost,across%20industry%2C%20transport%2C%20power%20and%20buil-%20dings%20sectors
https://ec.europa.eu/commission/presscorner/api/files/attachment/865942/EU_Hydrogen_Strategy.pdf.pdf#:%7E:text=The%20EU%20Hydrogen%20Strategy%20will%20give%20a%20boost,across%20industry%2C%20transport%2C%20power%20and%20buil-%20dings%20sectors
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=PI_COM%3AC%282021%299817&qid=1642717346712
http://aures2project.eu/2022/04/07/new-policy-brief-auctions-for-the-support-of-green-hydrogen/
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in the general market ramp up of hydrogen: 

• Option 1: Demand-side auctions for hydrogen to support the ramp-up of hydrogen demand. Strategies 
at national and EU-level foresee a significant growth in the use of renewable hydrogen in industry in the 
future. This growth expectation has been underlined by the proposal for the RED II revision. It proposes 
a binding RFNBO target of 50% for hydrogen used in industry. If adopted as such, Member States are 
obliged to create the conditions for national fulfilment of this target. By bridging the cost gap to renewa-
ble hydrogen, the proposed auction model can encourage new hydrogen demand and ensure the simul-
taneous ramp-up of new supply. 

 

 

Figure 3: Demand-side auction model, Source: http://aures2project.eu/2022/04/07/new-policy-brief-auc-
tions-for-the-support-of-green-hydrogen/  

• Option 2: Double-sided auctions for hydrogen derivatives to provide security to producers to invest in new 
electrolysers and industry offtakers to switch to green derivatives. This auction model could enable the 
import of derivatives for consumption by industry consumers in the EU. While the production and trade 
of derivatives based on fossil-based hydrogen is well-established, markets and new supply routes for 
green derivatives are still emerging and expected to grow in size. In this context, double-sided auctions 
would function as a platform to match supply and demand. The double-sided auction could fulfil this 
function while at the same time targeting large groups of actors on both sides, thereby enhancing com-
petition, and lowering prices.  

 

 

Figure 4: Double-sided auction model for derivatives, Source: http://aures2project.eu/2022/04/07/new-po-
licy-brief-auctions-for-the-support-of-green-hydrogen/ 

 

 

http://aures2project.eu/2022/04/07/new-policy-brief-auctions-for-the-support-of-green-hydrogen/
http://aures2project.eu/2022/04/07/new-policy-brief-auctions-for-the-support-of-green-hydrogen/
http://aures2project.eu/2022/04/07/new-policy-brief-auctions-for-the-support-of-green-hydrogen/
http://aures2project.eu/2022/04/07/new-policy-brief-auctions-for-the-support-of-green-hydrogen/
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• Option 3: Supply-side auctions to help move towards the EU hydrogen strategy capacity target of 40 GW 
renewable hydrogen electrolysers by 2030. The large-scale production of renewable hydrogen is cur-
rently rather unattractive to investors, as the cost of producing renewable hydrogen is significantly higher 
than for fossil-based alternatives and consumers are not yet willing or able to pay a significant premium 
for renewable hydrogen. There is thus no demand market at the current production price. To reach the 
EU’s capacity goal, renewable hydrogen production needs to be incentivised so that prices are reduced 
to a competitive level. This design option would be one way to do that. 

 

 

Figure 5: Supply-side auction model, Source: http://aures2project.eu/2022/04/07/new-policy-brief-auctions-
for-the-support-of-green-hydrogen/ 

Option 4: A joint auction for hydrogen and renewable energy to support the joint deployment of RES and 
electrolysers. The joint auction can support the simultaneous deployment of hydrogen and a renewable en-
ergy source. The main conceptual rationale for jointly developing the two assets is that a project planner may 
be able to optimise both assets better than separate developers, streamlining the project development pro-
cesses, improving the joint configuration and operation of the two assets, and reducing total investment 
costs.  

 

Figure 6: Joint auction for hydrogen and renewable energy, Source: http://aures2pro-
ject.eu/2022/04/07/new-policy-brief-auctions-for-the-support-of-green-hydrogen/ 

We conclude that the concept of auctions, widely used for the support of renewable energy sources, can be 
transferred to the hydrogen context. However, auction models must consider the different circumstances for 
hydrogen.  

http://aures2project.eu/2022/04/07/new-policy-brief-auctions-for-the-support-of-green-hydrogen/
http://aures2project.eu/2022/04/07/new-policy-brief-auctions-for-the-support-of-green-hydrogen/
http://aures2project.eu/2022/04/07/new-policy-brief-auctions-for-the-support-of-green-hydrogen/
http://aures2project.eu/2022/04/07/new-policy-brief-auctions-for-the-support-of-green-hydrogen/
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5.2  Current status of auctions for hydrogen in the EU 
In some MS as well as in the UK, auctions for hydrogen are currently under discussion but no formal plans 
have been published so far. The UK is evaluating beauty contests for electrolysers which might be followed 
by an auctions scheme. Also Germany is considering auctions for supporting electrolysers. In addition, Ger-
many has already notified a two-sided auction scheme for importing hydrogen derivatives (i.e. ammonia or 
methanol) from non-EU countries. The scheme which is planned to become operation this year, is briefly 
described in Box 2.  

Also the Dutch SDE++ scheme (see Section 6) is open for hydrogen producers. It aims to support hydrogen 
with a sliding premium scheme based on a gas-price index as a proxy for the hydrogen price. So far no hy-
drogen project has been awarded however.  

Box 2: H2 Global: Two-sided auctions for hydrogen imports to Germany 

Objective: The aim of the programme is to act as a bridging instrument to increase the market ramp-up of 
green hydrogen and its derivatives by increasing investment security for the stakeholders involved, as well 
as to establish international energy partnerships in the field of green hydrogen or strengthen existing part-
nerships and thus promote long-term and sustainable cooperation in the hydrogen sector. In the medium 
and long term, this should improve the security of energy supply for Germany and the EU while achieving 
the climate goals. At the same time, the instrument is intended to promote the sustainable development 
of PtX value chains in the exporting countries and thus the creation of jobs and also the social acceptance 
of the sector for export as well as for national use.  

In this context, compliance with environmental and social standards for the production, transport and 
trade of PtX products is essential.  

Project size: A limitation to projects with a minimum size of 100 MW electrolysis capacity is envisaged.  

Project status: The status of project maturity will also be taken into account in the award process.  

Award procedure: The award procedure of H2Global is based on a competitive mechanism, i.e. a two-sided 
auction mechanism, in which green hydrogen and its derivative products can be traded internationally on 
a platform provided by the Leipzig-based "Hydrogen Intermediary Network Company" (HINT.CO). As an 
intermediary, HINT.CO, which was founded in Nov. 2021, has the role of guaranteeing investment security 
for suppliers of green PtX products through long-term purchase agreements (HPAs) and enabling flexibility 
for buyers of the products through short-term resale agreements (HSAs). The mechanism is a 'contracts 
for difference' approach in which HINT.CO balances the spread between supply and demand prices 
through a support mechanism. The auction price already includes the delivery costs to Germany. The in-
strument is explicitly intended to be an instrument for a limited period of time, for example 10 years, and 
to address a defined volume of products to be promoted. It is expected that, with the establishment of a 
global market for green PtX products, the supply and sales price will gradually converge and the required 
production volume will thus decrease over time.  

5.3 Conclusions on hydrogen auctions 
Auctions seem to be a suitable instrument for allocating support for the market uptake of hydrogen. The 
main challenge in this respect will be a reduction of uncertainties for investors in hydrogen production and 
hydrogen application which exist due to the simultaneous ramp-up of demand, supply and infrastructure. 
The relatively uniform product (green hydrogen) and the relatively big actors involved (at least in the case of 
industrial applications or applications for heat and electricity generation) facilitate the design and usage of 
auction processes.  

The conceptual considerations within the AURES II project show some possibilities for designing hydrogen 
support auctions which can be taken as a basis for MS approaches.  
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6 Multi-tech auctions for all low-carbon applications 
Another approach for using auctions in the transformation to a low carbon economy is to include all technol-
ogies into one integrated overarching auction process. This method is currently used by the Netherlands who 
have broadened the scope of their multi-technology auctions for renewables to include also industrial appli-
ances.  

The program set up and results are described in the following: The Dutch programme SDE++ (Stimulering 
Duurzame Energieproductie en Klimaattransitie) is the successor of the SDE+ programme, which supported 
renewable energy projects until 2020. Under SDE++ the scope has been expanded to include industrial appli-
cations, which also required conceptual changes to the overall mechanism. The programme is managed by 
the Dutch Ministry of Economic Affairs and Climate Policy. PBL (Netherlands Environmental Bureau) and 
TNO (applied research organisation) are involved in the development.  

The five main funding categories under the SDE++ are renewable electricity, renewable heat, renewable 
gases, low-carbon heat and low-carbon production. For each sub-category, specific parameters are set to 
determine the calculation of the subsidy. The category low-carbon production includes (in the 2021 call) the 
subcategories CO2 capture and storage (CCS), CO2 capture and use (CCU) in greenhouses (only this use), 
advanced biofuels and the electrolytic production of hydrogen. This list might be extended or reduced again 
in future funding calls. PBL planning documents indicate that an expansion to include more technologies is 
envisaged. Contracts are awarded for 12 or 15 years, depending on the technology. 

In addition to the several prequalification requirements or selection criteria, SDE++ evaluates the projects on 
the basis of the cost-effectiveness of the subsidy, i.e. the costs per tonne of CO2 saved, referred to here as 
subsidy intensity. This is expressed in the formula subsidy intensity = (application amount - long-term 
price)/(emission factor). The long-term price and emission factor are determined exogenously. They are con-
stant for the duration of the subsidy and are set specifically for each subcategory. The application amount is 
not completely freely selectable, as there is a maximum price (maximum phase amount or base amount) for 
each technology and also a global upper limit (300 EUR/t CO2 for the 2021 call). The allocation takes place 
in phases and the specific cap increases in each technology from phase to phase.  

The procedure uses quantities normalised to EUR/t CO2 with the emission factor in each case. The actual 
funding is determined by the difference between the application amount and the correction amount (specific 
per product unit). The latter is in turn a function of other factors and is determined annually. The formula for 
determining the correction amount is technology-specific and attempts to reflect the market price of the 
product (for electricity it is an average price on the EPEX power exchange, for CCS the average price of the 
EU-ETS, etc.). The subsidy is then the product of this specific difference and the generated output. No funds 
flow before the start of production. The subsidy payment can be referred to as a one-sided contract for dif-
ference as no payback mechanism applies.  

In 2020, around 42% of the funds went to the low-carbon production category (CCS, CCU, advanced renewa-
ble fuels and hydrogen from electrolysis), whilst renewable electricity also received 42% of the funds. It should 
be noted, however, that the number of applications in low-carbon production was orders of magnitude lower 
than the several thousand applications in renewable electricity. In the CCS subcategory, six projects were 
successful (all part of the same large project in the port of Rotterdam), no hydrogen electrolysis project was 
awarded a contract (note that low-carbon production in 2020 only included two subcategories). For CCS, the 
subsidy was around 60 EUR/t CO2, so with the base greenhouse gas amount of around 25 EUR/t CO2, the 
application amount is around 85 EUR/t CO2.  

The results of the Dutch SDE ++ show the main challenge of a broad multi-technology approach towards 
allocating support for decarbonisation technologies. In the framework of this programme, as in other EU 
multi-technology auctions, typically only few technologies are awarded21. This is not per se a problem but 
policy makers need to be aware of potential conflicts with respect to reaching climate-neutrality. For example, 

                                                             
21 Compare also the AURES II report on multi-technology auctions: The state of multitechnology auctions in Europe - 
AURES II (aures2project.eu) 

http://aures2project.eu/2022/04/13/the-state-of-multitechnology-auctions-in-europe/
http://aures2project.eu/2022/04/13/the-state-of-multitechnology-auctions-in-europe/
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if investment cycles for industrial appliances are not used for a change to the low carbon alternative as pro-
jects are not awarded within the multi-technology auction process this might imply lock-in effects. Still, if 
technology openness is a major objective of a specific country, the Dutch approach can be used as an inter-
esting example.  
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7 Summary and conclusion 
Currently, the use of auctions outside the allocation of support for renewable energies in electricity generation 
is not very widespread. There is however a great potential for using auctions in other sectors in the transfor-
mation towards climate neutrality. The new CEEAG also implement competitive bidding as a standard pro-
cess for allocating support for low carbon technologies.  

This report includes conceptual considerations for applying auctions in a broader context and where appro-
priate includes examples for auction processes on Member State and EU level. While in the heating and cool-
ing sector, the market uptake of hydrogen and in industry, many opportunities exist for implementing auc-
tions in an effective and efficient way, the use of auctions in the transport sector is and probably will remain 
restricted to the transport sector. 

Auctions for the market uptake of hydrogen seem to be relatively straightforward. The AURES II project has 
already developed some potential approaches for auctions in this field which are also summarised in this 
report. The main challenge here lies in the fact that there needs to be a simultaneous expansion of both 
hydrogen supply and generation while the long term needs for hydrogen are still uncertain. 

In the heating and cooling sector, framework conditions still need to be adapted in order to enable effective 
and efficient auctions. For example, third party access to district heating as foreseen in the proposal for the 
revision of the Renewable Energy Directive is required to enable auctions for new central renewable energy 
generation technologies. The suitability of auctions for decentral heating appliances still remains to be as-
sessed in more detail. 

With respect to industrial appliances, there seems to be a potential to implement auctions to determine in-
vestments grants as well as operational support or a combination of both. The main challenge in this sector 
is the technological diversity. One focus of designing auctions for the industrial transformation will therefore 
be to avoid undesired technology biases, e.g. towards investment in adapted primary production compared 
to secondary production. The formulation of specific and explicit objectives will be a very important aspect 
in the auction design process for this sector.  

In general, opportunities for auctions in the transport sector are rather restricted. They can mainly be relevant 
for the provision of infrastructures. In this context, they can however be a very effective and efficient means 
to achieve a suitable allocation of support if competition is sufficient. 

An alternative route for using auctions for decarbonisation is an integrated approach including all decarbon-
isation options in one auction. Such an approach implies however the same challenges as the auctions for 
industry but including even more diverse technologies. In addition, there is a more severe chance of carbon-
lock in if no additional support programs are implemented for some specific technologies. Nevertheless, 
such a broad approach which is currently implemented in the Netherlands might also be an option at least 
for some Member States. 

To summarise, auctions are due to play a role beyond electricity in the coming years. While experiences from 
renewable electricity auctions can help with regards to auction design in these new sectors there are and will 
be specific challenges in designing these auctions. A careful evaluation of framework parameters and mar-
kets, envisaged technologies as well as a clear statement of auction objectives are paramount to develop 
suitable auctions designs. As always, such designs needs to enable a sufficient degree of competition and 
need to be adapted to the specific requirements and objectives of the countries, sectors and technologies. 
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