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• Highly‐skilled employment

• Knowledge‐intensive

• High R&D intensity

• Rapid innovation cycles

• High capital expenditure 

Definition

 

of Key Enabling

 

Technologies

Advanced manufacturing systems
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Key Enabling

 

TechnologiesMULTIKETS BOX

KETs are essential to 
develop and manufacture advanced products
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World first !

ELIOT®, the first plastic pipe that 
communicates and is detectable

KETs can revolutionize traditional products
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(Multi) KETs are strategic
 

all along
 

EU value chains

KETs: 
‐Advanced materials
‐Nanotechnologies
‐Biotechnologies

KETs: 
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turing

 

Systems
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Presenter
Presentation Notes
 4) There is also a complete similarity for all the KETs, if we look at  the value chain from KETs to grand societal challenges.�KETs are embedded in intermediate products which are the key element of final products to be sold to citizens. And these products will be the basis of innovative solutions and services contributing to grand societal challenges.

�Three examples are presented in this chart : 

�- low  friction tyres  for car made from biomass

 - high efficiency LED for lighting�- nanocomponents issued from nanoelectronics for mobile phones

 

Once again we can state that the intermediate product is a combination of several KETs and not only one.
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Global Fab
(+ embedded pilot line)

ST Microelectronics
+

IBM Alliance
Equipment suppliers

Material and consumable suppliers
Services

‘Triggering
 

a virtuous
 

cycle from
 

manufacturing’
IMPACT on TECHNOLOGICAL INNOVATION

b) Impact on the local ecosystem
 

including
 

SME’s

Over 100 
SME’s
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+ 30 
spin-off

And start-ups

Equipment suppliers
Material and consumable suppliers

Services

‘Triggering
 

a virtuous
 

cycle from
 

manufacturing’
IMPACT on TECHNOLOGICAL INNOVATION

b) Impact on the local ecosystem
 

including
 

SME’s

Over 100 
SME’s



© CEA 2011. Tous droits réservés

| 24/02/2012| 8

Global Fab
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Global
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Source: European Competitiveness Report 2010, European Competitiveness in Key Enabling Technologies (TNO/ZEW), CGGC, Lithium-ion 

Batteries for Electric Vehicles : THE U.S. VALUE CHAIN, October 2010

Europe

% Li-ion battery cell production share in 2008

Asia

87%
31%

Advanced Material Patent Share%

USA

12%

35%

30%

4%
Others

Disconnection between patents share and manufacturing share
Case Study: Li-ion battery production

1%
0%

Presenter
Presentation Notes
The first case study concerns lithium-ion batteries for electric vehicles which addresses the Grand Challenge of climate change through low carbon mobility.

Lithium-ion batteries performances are fully dependant on advanced materials where Europe was a key player at the early stage.

Unfortunately, today, even if patents are well shared between Europe, Asia and North America, production is roughly 90 % in Asia, Japan, Korea and China.
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Aggressive US federal and regional 
(state) action to attract foreign firms

1. Argonne National Laboratory
Source: BASF.com, SAFT.com, chemweek.com, prnewswire.com

BASF breaks ground for North America's most advanced production 
facility for Lithium-Ion battery materials in OHIO

2005

2010

BASF invests significantly in lithium-ion cathode materials research and development

SAFT forms a joint venture with Johnson Controls2006
2009 SAFT America to Build New Advanced Battery Plant in Jacksonville, Florida

The new plant will manufacture lithium-ion cells, modules and battery packs for military, industrial, and agricultural vehicles 

March 15, 2010 in Jacksonville, Florida 

$50+ million production facility
$24.6 million grant from the US 
DoE
under the American Recovery and Reinvestment Act. 

October 27, 2010 in Elyria, Ohio $200 million production facility
$95.5 million grant from the US 
DoE
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Disconnection between patents share and manufacturing share 
Case Study: Bioethanol production

Source: European Biomass Industry Association, European Biofuels Technology Platform (EBTP), European Competitiveness Report 2010, 
European Competitiveness in Key Enabling Technologies (TNO/ZEW)

Europe

4%

% Bioethanol production share in 2009

China

34%

USA

Brazil

3%

5%

54%

36%

34%
23%

Asia

7%

Industrial Biotechnologies Patent Share%

Others

Presenter
Presentation Notes
If we look now to one of the major products issued from industrial biotechnologies, the  bioethanol for biofuel for low carbon mobility, we also observe the same situation for patents but in this case, roughly 90 % of the worldwide production is made in both north and south America but none in Europe.
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US attracts our early KET champions
 (financing 50% of Pilot Lines, and giving loans for the rest)

Source:Cross-sectoral Analysis of the Impact of International Industrial Policy on Key Enabling Technologies (Danish Technological Institute 
with IDEA Consult, 2011), http://americanfuels.blogspot.com/2011/02/ineos-bio-jv-breaks-ground-on-florida.html,

$130 million

 
production facility to produce advanced biofuels

 

from waste 

$50 million

 
Grant from the U.S. Department of Energy 

$75 million loan guarantee from the U.S. Department of Agriculture

UK INEOS Bio builds a plant in the US with
>95% subsidies and loans guarantees

http://americanfuels.blogspot.com/2011/02/ineos-bio-jv-breaks-ground-on-florida.html
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Disconnection between patents, Science, Manufacturing and Market

 Case study: PV Cell production

Europe
13%

67%

5%

USA

15%

% PV cell production share in 2010

29%

27%

42%

Asia

2%

Photonics Patent Share

Others

%

Europe = 79 %
of global market

USA =

5 %

ASIE = 

11 %

Source: Photon International Mars 2010, European Competitiveness Report 2010, European Competitiveness in Key Enabling Technologies (TNO/ZEW)
« JP Morgan, PV News, Oliver Wyman Analysis”

Presenter
Presentation Notes
In 2010, Europe was the first market for photovoltaic solar energy with about 80 % of the global market. In spite of a very performant R&D, production of solar cells in Europe is limited to only 18%.



The most perverse fact is that Europe whilst claiming to be a leader in the fight against climate change through green technologies, its PV leader market uses mainly Asian PV modules with the highest content of CO2 of the planet due to the energy mix in Asia based mainly on coal 



15

MarketMarket
KnowledgeKnowledge

The valley
 

of death

The European ‘‘ valley of death ’’

Presenter
Presentation Notes
The valley of death represents the gap between “knowledge” and “market” 

Americans excel in this crossing and Asians commit their energy and finances to cross it, 

This valley of death remains a major hurdle for Europe

 

To successfully cross the KETS valley of death, we propose a three pillar bridge that we have to build together.

 

The first pillar "Technological research" consists of taking best advantage of European scientific excellence in transforming the ideas arising from fundamental research into technologies competitive at world level, protected by patent. This task is mainly realized by research and technology organizations. To be competitive at world level these research and technology organizations need to dispose of state-of-the-art technological facilities.
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MarketMarket
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Pilot deployment
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Presenter
Presentation Notes
The valley of death represents the gap between “knowledge” and “market” 

Americans excel in this crossing and Asians commit their energy and finances to cross it, 

This valley of death remains a major hurdle for Europe

 

To successfully cross the KETS valley of death, we propose a three pillar bridge that we have to build together.

 

The first pillar "Technological research" consists of taking best advantage of European scientific excellence in transforming the ideas arising from fundamental research into technologies competitive at world level, protected by patent. This task is mainly realized by research and technology organizations. To be competitive at world level these research and technology organizations need to dispose of state-of-the-art technological facilities.

 



Asia and US federal R&D funds mainly go to applied “Development” 
whereas Europe has the highest share of Basic Research Funding

Note : The selection of the 12 member states has been done dependant on the size and the availability of data. The result should not differ much 
when the other 15 countries are added since the biggest R&D budgets are taken into account.

Note : For all countries are displayed the latest figures available.
Source: Key Science and Engineering Indicators, National Science Board, 2010 Digest, NSF, http://cordis.europa.eu/erawatch, OECD “Research 

and Development Statistics”, Own analysis

Rebalancing of EU RDI funding programmes
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http://cordis.europa.eu/erawatch


US Accelerating Focus on Industrial Leadership



Fact: Industry participation has fallen from 39% in FP4 to 
 31% in FP6 and currently accounts for only 25% in FP7.

Participation of Industry
 

in EU Framework 
 Programmes Falling



HLG-KET recommendations:



The future is ours to win. But to get there, we can't just stand still.[…] We know 

what it takes to compete for the jobs and industries of our time. We need 
to out-innovate, out-educate, and out-build 
the rest of the world. All these investments -- in innovation, 
education, and infrastructure -- will make America a better place to do business and 
create jobs.

The first step in winning the future is encouraging American 
innovation. […] In America, innovation doesn't just change our lives. It is how we 

make our living. […] This is our generation's Sputnik 
moment. […] We'll invest in biomedical research, 
information technology, and especially clean energy 
technology an investment that will strengthen our security, protect our planet, and 

create countless new jobs for our people.”

Barack H. Obama, State of The 
Union 2011 speech, Jan 25

“At stake [right now] is whether new 
jobs and industries take root in this 
country, or somewhere else. […]  The rules have 
changed.

Obama to reindustrialise the US

1. President's Council of Advisors on Science and Technology
Source: Report to the President: Ensuring American Leadership In

 

Advanced Manufacturing (PCAST, 2011), 

 

http://www.manufacturingnews.com/news/11/0531/ami.html

PCAST1 proposed actions: 
strong overlap with HLG-KET recommendations observed

Valley of death

Pillar 2: accelerating the 
manufacturing process

Pillar 3: co-location R&D/Manufacturing 

Combining the funding

Pillar 1: technology infrastructure

Pillar 3: overcoming the market failure

http://www.manufacturingnews.com/news/11/0531/ami.html
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Conclusion : building a bridge to success for Europe
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Development of 
Technology building 

blocks within DG INFSO, 
DG Res & Inv, …

Re-industrialisation of 
Europe: KETs Pilot Lines & 

Deployment financed by 
H2020 and Structural Funds

Capacity Build-out 
on a level playing 

field: KETs 
industrial Policy 

Public

Financing

Private

Financing

Presenter
Presentation Notes
There are two combined routes to improve European KET competitiveness. Starting from existing technologies and facilities that can be rejuvenated or from new one’s dedicated to new products, you have to manage in parallel two routes to stay in the race.

 

The first one aims at increase technology competitiveness at world level by improving periodically the technology capability which leads to product performance. This route could be mainly public driven and made everywhere in the world.

 

 The second route aims to improve economic competitiveness by increasing manufacturing capacity to large-scale production of products. This route is mainly private driven.

But the combination of these two routes mixing public and private resources is the only way to be successful in Europe in the KETs domain.
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Thank you for your attention

gabriel.crean@cea.fr
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