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More on: https://sunriseaction.com/resources/



3Community

+ ≈ 250 
Supporters 

from industry, 
academia,

gov. agencies, 
NGOs 

Universities Research & Technological
organizations

Industry
1 YEAR

03-2019 to 02-2020



4Vision, Goals 4

 Today’s energy production system strongly
depends on fossil-based energy sources and raw
materials

 Their intensive use depleted the Earth’s reservoirs,
ans caused a significant increase of the carbon
dioxide concentration in the atmosphere

 Latest reports point out the tremendous
consequences of the ongoing warming on
ecosystems, resources and accordingly society in
general

 In EU, energy and transport sectors generate the
major part of GHG emissions (54% and 24% in 2016)

 Chemical industry, one of the largest industrial GHG
emitters in Europe



5Vision, Goals 5



Global mean solar
energy on the EU surface

5.5 1015 kWh/year

EU primary energy
consumption

1.8 1013 kWh/year*

0.3% of the solar input
*Eurostat, 2019
≈ 1.6 Gtoe/year

Background

1 TeP ≈ 40,2 GJ
1 TeP ≈ 11,2 MWh
1TeP/an ≈ 1,27 kW

15 GTeP/an ≈ 19,1 TW
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• Ethanol (ton/ha.yr)

• Ammonia (ton/ha.yr)

• CO2 (ton/ha.yr)
From lab devices to hectare scale pilot plants

H2O  H2

N2 NH3

CO2

HCOOH  
CO, syngas  
CH3OH  
C2H4

CH3CH2OH
Jetfuels 

Targets, Challenges

16% STC
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Download from: 
https://sunriseaction.com/sunrise-releases-its-technological-roadmap-to-a-clean-energy-eu/ 



10Roadmap

Electro- and thermochemical approaches 
high TRL, ready for the short-term
storage of excess electricity from renewable sources

Direct conversion via photo(electro)chemical systems
grid-independent: go directly from sunlight to the final 

chemical product
decentralized solutions

Direct conversion via bio(hybrid) systems
living photosynthetic cell factories
allows for simple, cheap devices



11Roadmap – Major Milestones Hydrogen



12Roadmap – Major Milestones Ammonia



13Roadmap – Major Milestones C-based products



14Roadmap – Integrated Carbon Capture and Conversion

combine in one single-step the capture and conversion of CO2 and in the 
long-term will enable the decentralized production of chemicals and fuels 
with high efficient solar energy devices.
CO2 capture often uses alkali or amine solution and CO2 is captured under 

the form of carbonates or carbamates. Captured CO2 can serve as 
electrolyte or intermediate for direct reduction to CO or hydrocarbons. Such 
an approach is developed in different recent studies.



15Conclusion

(SOME) CHALLENGES
Highly efficient harvesting of solar photons (90%)

Robust materials under different irradiation conditions

Catalysts made on earth abundant elements

Advanced modelling and HPC for material design

Scaling up at the industrial level on a large scale

Efficient use of the Earth's surface and urban space

High Energy Return On energy Invested (EROI)

From social acceptance to social commitment

AN
INTERDISCIPLINARY

ENDEAVOR



www.sunriseaction.eu www.energy-x.eu

Frédéric Chandezon (CEA)
Deputy coordinator of the SUN-ERGY initiative
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ENERGY-X: 
the sister project

www.energy-x.eu

Demonstrators

 Carbon-neutral aviation 
fuels (kerosene)

 Decentralized fertilizers 
(ammonia and urea)
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March 2019 Start of the CSAs SUNRISE and ENERGY-X (FETFLAG-01-2018) 
June 2019 Joint Partnership proposal “Fossil Free Fuels, Chemicals and 

Materials for a circular economy (3FCM)”
Aug 2019 Merging at the end of 2 the CSAs announced (EuropaCat)

February 2020 Establishment of a common S&T implementation plan and a 
common governance
End of the two CSAs

After march 2020 initiative

“En route” for the new 
initiative 

+
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Representatives from the EU Horizon
2020 CSA) SUNRISE and ENERGY-X
announced their joint cooperation
on August 20, 2019 during the
14th European Congress on Catalysis,
EuropaCat 2019. The two initiatives
will continue to pursue their
roadmapping actions until February
2020, when they plan to merge in a
new initiative, with a new name.

EuropaCat 2019
21 August 2019

https://sunriseaction.com/sunrise-energy-x-joint-cooperation-major-step-towards-building-climate-neutral-eu/



What is it about ?

By using energy from renewable sources (sunlight, wind) and abundant
molecules (CO2, water, N2), the aim of is to produce fuels and
chemicals with a circular economy approach.
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Community

Currently ≈ 300 supporters from academia,
industry (about 50 companies so far), NGOs,
governmental and local authorities
From more than 25 countries across Europe
and beyond (including USA, Africa, Australia)

30 partners from 
14 countries 
(BE, CH, CZ, DE, DK, ES, FI, FR, IT, NL, NO, PL, 
SE, UK) 



22

Current organization 
and actions

board with members from academia and industry with a 
balanced composition from the two consortia. Coordination by Bert 
Weckhuysen, with deputy Frédéric Chandezon.
During the course of the 2 CSAs ( February 2020)
 Joint manifesto
 Common S&T implementation plan
 Common approach on governance scheme and processes
 Discussions with the EC and members states to pave the road

towards a European Large Scale Research Initiative.



A tentative plan for the 
future

2 – Partnership (starting in 2024) SUNERGY/3FCM partnership in 2024 ?

1 – Ramp-up phase 
(before 2024)

To bridge after the end of the 2 CSAs with a ramp-up
phase: new CSA + calls for collaborative projects (RIA and
IA) from the roadmaps SUNRISE/ENERGY-X with the CSA
ensuring the coordination

Take home messages:
 must fit in the structure of HE
 Avoid a fragmented approach: partnership rather than mission
 HE under construction: it is taking place now !
 Participation of industry, support of countries (MS & AC)
 Keep aware that we exist (european and national events, SUN-ERGY brand)



On the longer term:
Partnership proposal

3FCM: Fossil Free Fuels, Chemicals and Materials for a circular economy
Goal: Solve the following 3 grand challenges:
1. Storage of renewable energies as liquid fuels;
2. Production of basic chemicals for the industry and agriculture without

fossil resources;
3. Negative CO2 emission technologies,
to be achieved by using abundant and ubiquitous molecules (H2O, N2, CO2)
as feedstock, renewable energy sources (e.g. sunlight, wind) and an
overarching circular economy approach.

 Submitted to the shadow committee on partnerships via the national contact of
10+ members states (June, September 2019) for 2021
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Because it can provide solutions to have the right amount of energy
 At the right time
 On the right location
 In the right form
 At the best efficiency
 At the highest yield
 With efficient materials on demand
 And…. at the best price!

without depending on external and heavily polluting fossil resources. 

Why ?
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Concluding words

The community (≈ 300 members from
academia and industry and from 25+ countries)
 is ready to act
 is exploring various possibilities in the new
framework of Horizon Europe to have a long term
effort with a united European Large Scale Initiative
covering
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Could you help ?

- Contribute to the roadmap

- Help us achieve a large-scale 
initiative

- Become a supporter
On Sept. 10, Ursula von der Leyen unveiled the 

new College of Commissioners
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Thank You


