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1 B€ & 10 years
FET Flagships
“FET Flagships are ambitious large-scale, science-driven, 
research initiatives that aim to achieve a visionary goal.
The scientific advance should provide a strong and broad basis for 
future technological innovation and economic exploitation in a 
variety of areas, as well as novel benefits for society.”

Graphene Flagship – the mission
“To take graphene and related layered materials from a state of 
raw potential to a point where they can revolutionize multiple 
industries. This will bring a new dimension to future technology – a 
faster, thinner, stronger, flexible, and broadband revolution. Our 
program will put Europe firmly at the heart of the process, with a 
manifold return on the EU investment, both in terms of 
technological innovation and economic growth.”

EC Executive VP Margarethe Vestager (2020): 
”the Graphene Flagship is money well spent”

Launch of the 
Graphene Flagship by 
Commissioner Neelie
Kroes, 2013



Core Project 1
156 partners 

’16-18 National  
projects

Regional 
projects

Core Project 2
155 partners 

’18-20

Core Projects 3
≈ 170 partners 

’20-23

FLAG-ERA

Other EU 
projects

Ramp-up phase, 
74-142 partners, 2013-2016

2D-EPL
11 partners ’20-24

Horizon Europe 2023-
Details still unknown

Flagship structure
Partner
Associated member



Flagship consortium
Entry year

2013
2014
2015
2016
2017
2018
2019
2020

Type of organisation

Enterprise SME
Research organisation Education establishment
Non for profit

Today an even split between commercial partners and 
academic/research organizations

In addition: 
- 36 Partnering Projects
- 101 Associated Members from 26 countries

Demonstrated great ability for renewal: 
- 28% of partners joined 2020
- Only 31% involved since the start 



Results in numbers 
- By May 2020 unless otherwise stated
- Full records of 2020 are being collected

KPI Realized since 2013
Publications 
(WoS 12 March 2021) 4,037

Citations 
(WoS 12 March 2021) 148,305

Patent applications 272

Patents 34

Prototypes 250

Products on market 76

Spin-offs established 15



Fundamental research continues, but increased focus 
on commercially motivated innovative research => 
Boost graphene-enabled technologies to higher TRLs.

Core 3

• 11 industry-led Spearhead Projects (30%)
• Broad applied research (45%)
• Basic research (15%)
• Support services (innovation, industrialisation, 

dissemination and management) (10%)



Spearhead Projects 
• Several application areas
• New/improved products w. graphene/layered materials.

• Goal = maximise the impact of the Graphene Flagship 
in the innovation ecosystem and the European 
economy.



Spearhead 
application 
areas
Environment 
Photonics
Energy generation
Aerospace
Automotive 
Electronics



Water filters (Medica SpA)
Car dashboard (FIAT Chrysler)

Circuit breaker (ABB)
Optical transmitter/receiver (Nokia)

Tandem solar cells (ENEL Green Power)
Aircraft cabin filter system (Lufthansa Technik)

Infrared imager (Emberion)
Automotive vision system (ICFO/Qurv)

Batteries for Automotive (Varta)
Aircraft ice protection system (Airbus)

Regulatory, risk assessment, toxicology, environment (EMPA)

Health & Environment / Biomedical Technologies / Sensors

Electronic Devices / Photonics and Optoelectronics / Flexible Electronics / 
Wafer-scale Integration

Energy Generation / Energy Storage / Environmental Foams & Coatings / 
Composites / Production

Core 3

High TRL
30%

Basic Research
14%

Applied
Research

45%

Admin & services
11%

Enabling Science / Spintronics / Enabling Materials

Innovation / Dissemination / Management / Industrialisation

Core 3: 150 M€ from 1 Apr 2020 – 30 Sep 2023 (3.5 years)

Flagship today: Core 3 & 2D-EPL (EC funded)

2D-EPL: 20 M€
1 Oct 2020 – 30 Sep 2024 (4 years)

To advance commercialisation
Wafer-Scale Growth
Wafer-Scale Transfer

Wafer-Scale Integration
Modules for the Industry

2D Pilot Line
Management



Some highlights
Authoritative white-paper on 2D materials



Some highlights
High-Energy CoinPower® Cell

SH5 partners have developed a high-energy silicon/graphene prototype 
with +30% capacity and +25% energy vs. SotA graphite based LIB cells

https://www.mynewsdesk.com/graphene-flagship/pressreleases/graphene-enabled-silicon-based-
lithium-ion-battery-boosts-capacity-by-30-percent-2979279

Applications



Some highlights

 Co-curing of graphene serpentine in complex SA LE shape 

 No issues identified with complex LE shape

 Confirmation of heating capability in curved shape

 Patent submitted: 14739 - Graphene flexible paper for IPS 
- patent CO-55907 V5.  # 19382383.8.

De-/Anti-icing Demonstrator for airplanes 

 Different voltages: 10, 20, 30, 50 & 85 V
 Sheet resistance: 20 Ω
 Homogeneity ok, but can be improved (hotter areas)
 Good / quick heating:

- 70°C in 60 sec by 30 V & 1.5 A
- 50°C in 30 sec by 85 V & 4.0 A

 Maximum specific power: 13 kW/m2 by 85 V & 4.0 A

Evaluation / testing of SA LE demonstrator @ RT 



Some highlights
Launch of experimental pilot line: 2D-EPL
• Started 1 Oct 2020, On-line K-O 8 Oct. 
• 11 partners from Belgium, Finland, Germany, Spain and 

the UK.

• Already attracts large industrial interest.
• Industrial Advisory Board of 10 European companies.

• Targets: 
- higher production capacity 
- reduced variability (large at lab scale)
- improved yield (low at lab scale)



Where are we as a technology?

Graphene



• Consortium of varying size:
- 75-177 partners
- 18-48 M€/yr

• The total EC funding within H2020 will be 
401 M€ - vs. 500 M€ announced 2010.

• The member states have funded 
activities related to the Graphene 
Flagship by a comparable amount.

• We have become much more industrial; 
today 50% commercial partners 
vs. initially 20%

Evolution of the Graphene Flagship

Core
1

0

10

20

30

40

50

60

0

20

40

60

80

100

120

140

160

180

200

M
€/

yr

Pa
rt

ne
rs

Flagship evolution

Partners Funding

FP7 Core
2

Core 3 +
2D-EPL

HE 
(+2D-EPL)

Core
1

OBS 6 months extension due to Covid-19



• Horizon Europe: 
Four S&T calls directed to the Graphene 
Flagship + one for a Coordination and 
Support Action (CSA):

1. Electronics, photonics and sensors
2. Energy storage & harvesting
3. Biomedical applications
4. Composites, coatings and foams
5. CSA: governance, dissemination, 

innovation, standardization and 
roadmap

• Current draft budget: 42.7 M€

Evolution of the Graphene Flagship
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Thank you for your attention!
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