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Introduction: the Keeling Curve and the Tesla 

or: who is the Innovator?

Charles David Keeling or Elon Musk?
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The top-down 
atmospheric approach

Simulation of
Column CO2 emissions plumes

Simulation of total column CO2 (XCO2) 

over Europe 20 Mar – 30 Apr 2008 at 

7 km x 7 km resolution 

Animation by Dominik Brunner (Empa), 

model simulation by Yu Liu and Nicolas Gruber (ETH)



COPERNICUS CONCEPT FOR A VERIFICATION SYSTEM
(CIAIS ET AL. 2015) 



Upstream and downstream
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Upstream Innovation: Cooperation with Supplier Industry

Common instrument development,

Standardisation, Metrology

Access to field test facilities

Spin-off from own developments
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Barriers

 Divergent interests of industry and environment,

 Internal vs external costs,

 „old“ industries are not very innovative,

 „new“ industries also have environmental 

impact

 Innovation in Europe slower than in e.g. in US,

 Complex expectations to Research Infrastructures, 

 Legal uncertainties (tax regulations), 

 Scientists like science.



Conclusions

 Education, encouragement, and support for

entrepreneurship is needed,

 New careers for bridging from data to thinking in 

innovative solutions,

 Reflexion about infrastructures: is Keeling‘s job

to construct a Tesla?,

 If yes: where is the risk capital,

 Clearer legislation and tax regulations on RIs. 


