
WHERE THE EU IS IN THIS PICTUREWHERE THE EU IS IN THIS PICTURE

BIRDBIRD’’S EYE VIEW OF GRAPHENES EYE VIEW OF GRAPHENE



Disruptive TechnologiesDisruptive Technologies
personal computers personal computers 

LCD, LED LCD, LED 
mobile phonesmobile phones

““Disruptive MaterialsDisruptive Materials””
Silicon?Silicon?
Teflon?Teflon?
PlasticsPlastics

GRAPHENE!?GRAPHENE!?



as of 2011 > 10,000 research papersas of 2011 > 10,000 research papers

VERY DISRUPTIVEVERY DISRUPTIVE
academically speakingacademically speaking

COSTS:COSTS:
per paper ~per paper ~€€100,000100,000

total of ~ total of ~ €€1B1B

5 Nobel laureates5 Nobel laureates
active in the researchactive in the research

hundreds hundreds 
if not thousandsif not thousands
academics movedacademics moved



graphene as next Sigraphene as next Si

graphenegraphene
applications applications 

flexible 
LCD and LED
wall lightning

ultraultra--high frequencyhigh frequency
electronics; electronics; 

optoelectronicsoptoelectronics

composites; barrier filmscomposites; barrier films

graphene derivatives; graphene derivatives; 
e.g., 2D analogue of Teflone.g., 2D analogue of Teflon

medical medical 
applications:applications:
drug delivery;drug delivery;
lablab--onon--chip;chip;

DNA DNA 
sequencingsequencing

MEMS; various sensorsMEMS; various sensors

batteries; supercapacitorsbatteries; supercapacitors
conductive inks; etc.conductive inks; etc.
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word graphene coversword graphene covers
many different materialsmany different materials

as word plastic doesas word plastic does



many small and VC companiesmany small and VC companies

MULTINATIONALS:MULTINATIONALS:



WHERE IS EUROPE?WHERE IS EUROPE?

 ← ← #15 MANCHESTER#15 MANCHESTER

 ← ← #20 NIJMEGEN#20 NIJMEGEN



PATENT ON GRAPHENEPATENT ON GRAPHENE

~ 600 graphene patents~ 600 graphene patents
more than half granted in 2010more than half granted in 2010



energyenergyproduction        production        displaydisplay devicesdevices compositescomposites

PATENT ON GRAPHENEPATENT ON GRAPHENE
source: source: DisplaybankDisplaybank Feb 2011Feb 2011

WHERE IS EUROPE?WHERE IS EUROPE?



population: population: 
~5 million~5 million

new grants @NUS in 2010: ~$100Mnew grants @NUS in 2010: ~$100M

Korea (population ~50 million)Korea (population ~50 million)
$300M new graphene program$300M new graphene program

(Samsung)(Samsung)

poaching best EU researcherspoaching best EU researchers

AS IF:AS IF:
EU would EU would 

spend all FP7spend all FP7
nuclear budgetnuclear budget

on grapheneon graphene

AS IF:AS IF:
G7 countryG7 country
would spendwould spend
all physical &all physical &
engineeringengineering
sciences sciences 
budgetbudget

on graphene onlyon graphene only

MONEY, MONEY, MONEY  MONEY, MONEY, MONEY  ……



IS THE EC CAPABLEIS THE EC CAPABLE
TO CHANGE THE THINGSTO CHANGE THE THINGS

AND TAKE THE LEAD?AND TAKE THE LEAD?

IS EUROPE DOOMEDIS EUROPE DOOMED
TO BE LEFT FAR BEHIND?TO BE LEFT FAR BEHIND?



THE EC SITUATIONTHE EC SITUATION

1 year ago: 1 year ago: 
““a big part of our portfolioa big part of our portfolio

is already in graphene researchis already in graphene research””

4 years ago: 4 years ago: 
““offers no industrial opportunitiesoffers no industrial opportunities””

THE UK SITUATIONTHE UK SITUATION

this year:this year:
““just one material; too narrowjust one material; too narrow””


