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Policy Framework

"Clean Energy for all 
Europeans"

Paris Agreement
Holding global average temperature to well 
below 2°C and limit its increase to 1.5°C

Accelerating, encouraging and enabling 
innovation is crucial...

Other EU policy priorities
• Digital Single Market
• Jobs, Growth and Investments
• EU as a strong global actor
• Sustainable Development
• …
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≥ 32 %

≥ 32,5 %

"European Green Deal"

≥ 55%



COM(2019) 640 final . The European Green Deal
COM(2020) 21 final: Sustainable Europe Investment Plan; European Green Deal Investment Plan
COM(2020) 22 final: Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 
establishing the Just Transition Fund 



• Fit for 55 Package

• REPowerEU





EU Taxonomy



EU Strategy for Energy System Integration

•EU Strategy for Energy System Integration COM(2020) 299 final, July 2020

https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=COM:2020:299:FIN


MI IC 5 Roadmap for Direct Sunlight 
Conversion Technologies

NOT LEGALLY BINDING
www.mission-innovation.net



A Hydrogen Strategy for a Climate-neutral Europe

A hydrogen strategy for a climate-neutral Europe – COM (2020) 301 final of 8.7.2020

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0301


REPowerEU plan

COM(2022) 230 final of 18.05.2022 

Target of 10 million tonnes of domestic renewable hydrogen production and 10 million tonnes

of renewable hydrogen imports by 2030. 

The Commission: 

• will top-up Horizon Europe investments on the Hydrogen Joint Undertaking (EUR 200 million) to 

double the number of Hydrogen Valleys;

• publishes for public feedback two Delegated Acts on the definition and production of 

renewable hydrogen;

• intends to complete the assessment of the first Important Projects of Common European 

Interest on hydrogen by the summer;

• calls on industry to accelerate the work on missing hydrogen standards, in particular for 

hydrogen production, infrastructure and end-use appliances

• will regularly report, in close cooperation with the Member States, starting in 2025, on 

hydrogen uptake, and the use of renewable hydrogen in hard-to-abate appliances in industry and 

transport.

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2022%3A230%3AFIN&qid=1653033742483


R&I support to hydrogen policy
• Horizon Europe:

o Public / private partnerships: CH JU, transport and industry partnerships

o Public / public partnership: Clean Energy Transition co fund

o Cluster 5 and 4 collaborative projects

o EIC 

o EIT KIC InnoEnergy

• REPowerEU

• H2020: Green Deal call

• European Research Area (ERA): Pilot on Green Hydrogen and SET Plan revamping

• Mission Innovation – Mission on clean hydrogen



Study: Solar Fuels Research & Invest: 
Defining and developing the global solar fuel value chain: 
techno-economic analysis and pathways for sustainable 

implementation

2020 Key study results

Publication: 2021. Contract 2019/RTD/SC/PP-07541-2018 The content of this presentation does not reflect the official opinion of the European Union. Responsibility for the information and views expressed therein lies entirely with the author(s).

De Rose et al. 2020

available at Publications Office of the European Union

ISBN: 978-92-76-20007-9



Technological pathways for producing solar fuels differ in their nature, their expected applications, and their expected time market. Some

pathways rely on traditional solar photovoltaic cells to produce electricity which then drives chemical reactions, while others combine both

steps in one reactor. Some pathways produce hydrogen, some pathways transform this hydrogen into hydrocarbon fuels, while others

produce hydrocarbon fuels directly. Solar fuel pathways are all expected to contribute to different markets, and will reach market maturity at

different times, some as early as 2040, depending on factors including the expected price for specific fossil fuels against which they will

compete, as well as technological improvements driven by investments in R&D.

Study: Solar Fuels Research and Invest
Defining and developing the global solar fuel value chain:

techno-economic analysis and pathways for sustainable implementation

Overall, solar fuels are expected to contribute to approximately 4 to

6% of our energy needs in 2050, in an average scenario, and up

to 6 to 10% in 2100. They will likely contribute to the transport

sector, as well as to industry and buildings, as presented in

figure 1.

Solar Fuels are fuels produced from using sunlight energy to drive chemical reactions, ultimately resulting in the production of fuels, such as 

methanol or hydrogen. 

With their low carbon footprint, solar fuels could play a key role in decarbonisation efforts in Europe and worldwide. 

Solar Fuels can be produced from different technological routes including electrochemical, thermochemical, chemical and biochemical

pathways. 

Additionally, significant investments in R&D and a strong

carbon price are needed to drive the development of solar fuel

value chains worldwide.

For this to occur, significant investments are needed for the

deployment of solar fuel technologies, in order to develop the

capacity required for them to play a significant role in our energy

systems. These investments will spur the synergistic growth of

solar fuel value chains, including additional solar farms to power

solar fuel production.

Figure 1 – Solar Fuel Value Chain

Sunlight energy is 

harvested through a 

number of means including 

solar photovoltaic cells, 

photo-electrochemical 

cells, or microalgae

The energy is turned into fuels 

The resulting fuels are

used in a range of

applications including

building energy demand,

transport, and industrial

processes
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Written by EY, IMEC, RINA and CEPS; Publication: 2021. Contract 2019/RTD/SC/PP-07541-2018 The content of this document does not reflect the official opinion of the European Union. Responsibility for the information and views expressed therein lies entirely with the author(s).
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Task 1 results: Definition of Solar Fuel Value Chains
Value Chain Analysis

Value chain analysis (LCOE decomposition) for all technologies for 2020 in Europe – stable investment scenario (€/kWh)
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Task 2 results: Roadmap and outlook for Solar Fuels
Economic Roadmap through 2100

Proton Exchange Membrane Electrolysis Cell (PEMEC) – LCOE evolution in Europe – stable and scale investment scenarios (€/kg H2)
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Task 2 results: Roadmap and outlook for Solar Fuels
Market outlook for 2050 and 2100 

Solar Fuel potential demand, 2°C scenario   
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Solar Fuels: Opportunities and Challenges

• Challenges

o Efficiency and robustness, CAPEX, OPEX, scale-up

o Sustainability and circularity

o Definitions, standards

• Opportunities

o Climate and Energy Policy Framework

o Energy system integration

o Energy and resource security

o International cooperation
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Research and 
Innovation 

This presentation is based on the political agreement of 11 December 2020 

on the Horizon Europe. Information on some parts is pending revision.

19 March 2021

THE EU

RESEARCH&
INNOVATION
PROGRAMME 2021 – 27



Our Vision

The EU’s key funding programme for research and innovation:

● Tackles climate change

● Helps to achieve the UN’s Sustainable Development Goals

● Boosts the EU’s competitiveness and growth

● Facilitates collaboration and strengthens the impact of 

research and innovation in developing, supporting and 

implementing EU policies while tackling global challenges 

● Supports the creation and better diffusion of excellent 

knowledge and technologies

● Creates jobs, fully engages the EU’s talent pool, boosts 

economic growth, promotes industrial competitiveness and 

optimises investment impact within a strengthened 

European Research Area.

C
re

d
it
s
: 
h

tt
p

s
:/

/w
w

w
.u

n
.o

rg
/s

u
s
ta

in
a

b
le

d
e

v
e

lo
p

m
e

n
t/

s
u

s
ta

in
a

b
le

-d
e

v
e

lo
p

m
e

n
t-

g
o

a
ls

/

https://www.un.org/sustainabledevelopment/sustainable-development-goals/


Horizon Europe: 
investing in R&I to shape our future
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Cluster 5 - overview

Cluster 5

“Climate, 

Energy and 

Mobility”

EUR 15 billion

(2021-2027)

Climate Science and Solutions

Energy Supply

Energy Systems and Grids

Buildings and Industrial Facilities 

in Energy Transition

Communities and Cities

Industrial Competitiveness in 

Transport

Clean, Safe and Accessible 

Transport and Mobility

Smart Mobility 

Energy Storage

Cluster 5 work 

programme
(including co-funded and co-

programmed European 

Partnerships

Institutional 

Partnerships
(Clean Hydrogen; Rail; 

Clean Aviation; Air Traffic 

Management)

Missions
(e.g. on Cities; 

Climate Adaptation; 

Oceans) 

Legal base Implementation



Solar Fuels in Horizon Europe Cluster 5
(and Horizon 2020 SC 3)

RIA:

SUN-to-LIQUID Integrated solar-thermochemical synthesis of liquid hydrocarbon fuels

Photofuel Biocatalytic solar fuels for sustainable mobility in Europe

PRODIGIO Developing early-warning systems for improved microalgae PROduction and anaerobic 

DIGestIOn

HORIZON-CL5-2021-D3-03-03 Hybrid catalytic conversion of renewable energy to carbon-neutral 

fuels

Biofuels/Bioenergy: many projects

Alternative fuels/Renewable Fuels /CCUS: many projects

HORIZON-CL5-2022-D3-03-03

HORIZON-CL5-2022-D3-02-06

Projects from other parts of Horizon Europe

SUNERGY
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Development of novel artificial photosynthesis technologies, which allow for improved efficiency 

of light harvesting, conversion to electrochemical potential and energy fixation to carriers with 

strictly implementing circularity by design and efficient use of carrier and (photo)catalyst 

materials through novel photoelectrochemical or bio-based (bio-hybrid) or biological pathways for 

solar fuel production with increased efficiency in comparison to light and dark reactions of natural 

photosynthesis. Production of hydrogen as a final product is not envisaged.

Synergies are possible with topic HORIZON-CL4-2021-RESILIENCE-01-16 Creation of an 

innovation community for solar fuels and chemicals (CSA) and respective cooperation 

activities are encouraged.

Scope

HORIZON-CL5-2022-D3-03-03
Efficient and circular artificial photosynthesis
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Opening: 06 Sep 2022

Deadline: 10 Jan 2023



Development of the technology and the methodology of integrating renewable energy in chemical 

processing by substituting fossil process energy in chemical industry, which has a high carbon 

footprint due to processing relative to the mass of the final product. Pursued technology 

developments are expected to directly target renewable energy integration into process energy 

demands of the chemical industry beyond electricity (targeting e.g. electrochemical potential of 

artificial photosynthesis to chemical reduction processes and/or e.g. direct solar thermochemical 

conversion) and should improve GHG balance and sustainability of the targeted process.

Possible synergies exist with topic: HORIZON-CL4-2021-TWIN-TRANSITION-01-21: 

Design and optimisation of energy flexible industrial processes (IA).

Scope

HORIZON-CL5-2022-D3-02-06
Direct renewable energy integration into process energy demands of the chemical industry
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Opening: 26 May 2022

Deadline: 27 Oct 2022



Solar Fuels in Cluster 5 WP 23/24

… in preparation
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Thank you for your attention!


