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Richard  Feynman 
(1918-1988)

You can't fool nature









Worl Economic Forum 2021 Global Risks Report



"Complex" problems are not addressed with 

"complicated" solutions



A "complex" problem is dealt with 

by looking for its root causes and acting

accordingly in a logical and rational manner

Just as scientists do to find the laws of

nature, which, once found and verified,

necessarily must be obeyed



Richard  Feyman 
(1918-1988)

If you can't explain something in 
simple terms it means you don't 

understand it



Climate change 
explained in 
three steps
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But how really is  
"big" our need 

for energy ?



T solar radiation : 5500 K

T Earth's radiation : 290 K

for every solar photon 

absorbed, 22.5 

photons are re -emitted 

from Earth

large increase in 

Entropy but 

substantial Energy 

balance



Humanity

= 

8 TeraWatt

(biomass and 

renewable) 

+

17 TeraWatt

(fossil)

= 

25 TeraWatt



But how "big" really is our 

need for energy ?

Ą About one part in 10,000 

compared to what the Sun 

sends to the Earth !



é.and Nature knows it wellé..



Humanity

= 

8 TeraWatt

(biomass and 

renewable) 

+

17 TeraWatt

(fossil)

= 

25 TeraWatt



éwhatôsEntropy?

no entropy ? no party !







we have atered

planetôsenergy 

balance



As the temperature rises

ÅThe world warms up

Å Ice and snow melt

ÅSea levels rise

ÅCirculation patterns of the ocean and atmosphere change

ÅThe water cycle accelerates

ÅExtreme weather events increase

ÅEcosystems react

ÅFood and water supplies are affected

Å Infrastructure is damaged or in need of upgrades

ÅPeople and species are impacted

ÅEconomic and political stability are affected
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>3oC?

Warszawski et al  Environmental Research Letters, Volume 16, Number 6 (2021)

https://iopscience.iop.org/journal/1748-9326
https://iopscience.iop.org/volume/1748-9326/16
https://iopscience.iop.org/issue/1748-9326/16/6


Tipping Points

Trigger Temperature



How to address the climate problem in 

three steps 

ÅRenewable energy sources

ÅRenewable energy storage  

ÅCO2 capture from the air



During  the past 

few years 

the ratios in the 

cost 

between 

renewables and 

fossils have been 

reversing  !



In the future, this decline will

continue, energy will cost much

less and can also be put to uses

that are not cost-effective today: 

hydrolysis, desalination, capture

and sequestration of CO2 in the air







Accumulo: Batterie



EnergyDome (I)
StEnSea (De)

Storage: breakthroughs



Orca (Is)

CO2 EXTRACTION 

from the air

up to 5,000 

less area 

than a forest

(but still too expensive)


