
“New Energy for Czechia” Roundtable

Prague, 5 April 2019 

The Climate Challenge 

and the Great Transformation 

Professor H. J. Schellnhuber CBE

Director Emeritus, Potsdam Institute for Climate Impact Research



Global Mean Temperature 1850-2018





PIK 2017

Looming Risks: Tipping Elements in the Earth System



Stronger Evidence for a Weaker Atlantic Overturning

Caesar et al. 2018, Nature 



NASA Goddard Space Flight Center

Meandering of the Jet Stream

Animation



Pethoukov-Effect:

Rossby waves related to extreme weather events

Pethoukov et al., PNAS, 2013

Graphic: Mann, M., Scientific American, 2019
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Schellnhuber et al. , Nature Climate Change, 2016

Tipping Points Related to 2°C-Guardrail



Global Map of Potential Tipping Cascades 

Steffen et al, 2018, PNAS



Temperature Trends for the Past 65 Ma and 

Potential Geohistorical Analogs for Future Climates

Burke et al. 2018, PNAS



‘We are in trouble’. Global carbon emissions 

reached a record high in 2018

Source:
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WGBU 2011



WBGU Vision of Global Energy Revolution

Source: WBGU 2011

Development of the primary energy demand between 1970 and 2050



Renewables are expected to replace nuclear, 
later fossil energy.

“Energiewende“ in Germany

Quellen: Bundesregierung; Bundesumweltministerium; Umweltbundesamt; Statistisches Bundesamt; Statistische Landesämter; Bundesanstalt fürGeowissenschaften und Rohstoffe; Deutsche Energie-Agentur

(dena); eigene Berechnungen 

Aktualisierung bis 2019 durch PIK nach BMWi: Zahlen und Fakten – Energiedaten (2019). FAZ, June 2011; updated 2019
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German Commission 

Designing Coal Phase-out



German Commission 

Designing Coal Phase-out

• Exit of coal-fired power stations until 2038, 
optionally 2035

• Agreement on phase-out pathway:
• 2022: 15 GW lignite + 15 GW hard coal 

(minus 12,7 GW compared to 2017)
• 2030: 9 GW lignite + 8 GW hard coal 

(aiming for a continuous reduction 
pathway starting 2022)

• Extensive support of affected states: €40 
billion over 20 years

• Extensive measures for employees and, as far 
as possible, conjoint solutions with power 
station operators

• Considerable electricity price compensation

The Commission’s results:

The Commission’s pensum:
• 16 full-time meetings over half a year 
• Hearings of more than 60 experts
• Three journeys to the districts 
• 21 hours of final negotiations





The Transformation Roadmap

Rockström et al., Science 2017



Technologies Beat Commodities –

Renewables Will Win (But Not Fast Enough)

Source: Farmer and Lafond (2016)



Source: Energy Innovation, 2019 https://energyinnovation.org/wp-content/uploads/2019/03/Coal-Cost-Crossover_Energy-Innovation_VCE_FINAL.pdf 



Real Photovoltaics Development vs. IEA Projections

Graphik: https://www.pv-magazine.de/2017/12/01





The Future of Solar Energy: 

Worldwide Innovation Projects

Cochin International Airport, India Blackfriars Bridge, London, UK Riyuetan-Weipai-Building, China

Yamakura Reservoir Lake, Japan Solar Farm, Punjab, India

Train Tunnel, Holland-BelgiumSolar Farm, Noor, Morrocco







EU Commissioner
Carlos Moedas

High-Level Panel of the European Decarbonisation

Pathways Initiative (HLP-EDPI)

Chair of HLP-EDPI
H. J. Schellnhuber

Christian Thimann Catia Bastioli Paul Ekins Beata Jaczewska

Barbara Kux Laurence Tubiana Maria van der Hoeven Karin Wanngard



Albert Einstein

The significant problems we face cannot 

be solved at the same level of thinking we 

were at when we created them.
Albert Einstein



J.J. Hopfield, PNAS, 1982

Spin-glass models of neural networks,
Amit, Gutfreund and Sompolinsky 
Phys. Rev. A, 1985

Towards Deep Machine Learning



Source: https://www.quantamagazine.org/new-theory-cracks-open-the-black-box-of-deep-learning-20170921/



Source: Silver et. al 2017 

Image: DeepMind Technologies Ltd



Fusion of Neural Networks and Quantum Computing

www.quantamagazine.org



The Dream of a Digital Circular Economy

• 3-D Printing

• The Internet of Things

• Automation of Production

• Automation of Deconstruction

More Efficiency

Less Material and Energy Usage

Better Monitoring of Material Flows

(Stahel, 2016)







Source: Zheng et al. 2014



Costing the Earth: Construction and Concrete

• Global construction until 2050 

will require the same amount 

of infrastructure as has been 

built since 1850.

• This will use up most of the 

CO2 budget (1.5°C), if 

conventional materials like 

concrete are used.

• In China alone more cement 

was used from 2008–2010 

than during the entire 20th 

century in the USA.

→ Climate change mitigation will be decided in the cities.



Biomass‐based Materials in Construction



Greenhouse Gas Emissions (Gt CO2 eq.)
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IPCC 2014, Olivier et al. 2017, Müller et al. 2013



Evolution of EU-28 national CO2 emissions until 

2050 by mode in the Reference scenario 2016 

Source: Final Report, High-Level Panel of the 
European Decarbonisation Pathways Initiative, 2018
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Evolution of the EU-28 transport sector CO2 emissions in a 

100% transport decarbonisation scenario
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The European High-Speed Train Network:

A Patchwork Rug!

https://commons.wikimedia.org/wiki


