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From Global Carbon Report 



Fossil Resources: still abundant? 



Graph courtesy of A. Diederen 



https://en.wikipedia.org/wiki/File:Native_gold_nuggets.jpg 

Depletion: as you eat the cake, it becomes less and less tasty 



Net Energy: the concept of EROEI 

EROI (EROEI) – Energy Return of Energy Invested: (Energy produced)/(Energy Spent) 
 
Net Energy – Energy actually available: (Energy Produced) – (Energy Spent) 



Murphy and Hall, 2011 



The Hubbert Curve: a System Dynamics Simulation 





"It would be some consolation for the feebleness of our selves and 
our works if all things should perish as slowly as they come into 
being; but as it is, increases are of sluggish growth, but the way to 
ruin is rapid."  
 
(Lucius Anneaus Seneca (4 BCE –  65 CE), Letters to Lucilius, n. 91)  

Turbulences: the Seneca Effect 



The Seneca Collapse of Fisheries 



http://peakoilbarrel.com/eias-annual-energy-outlook-seneca-cliff/ 

https://cassandralegacy.blogspot.it/2016/07/some-reflections-on-twilight-of-oil-age_15.html 

https://ourfiniteworld.com/2015/01/06/oil-and-the-economy-where-are-we-headed-in-2015-16/ 

http://davecoop.net/seneca.htm 

The Seneca Cliff and Energy Production 
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Bardi, Lavacchi, and Yaxley - 2011 

The Seneca Curve of Net Energy Simulated by System Dynamics 



System dynamics simulation of 
The Seneca Effect 



The Limits to Growth, 1972 



Zero burning from 2050? 
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Energiewende 

Energy in truth stands not 
beside but entirely above all 
other commodities.... With 
energy almost any feat is 
possible or easy; without it 
we are thrown back into the 
laborious poverty of early 
times. 
 
William Stanley Jevons, 1866 
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The energy transition: necessary 
conditions 

1. Use fossil energy to build the 
renewable infrastructure that will replace 
fossil energy 

2. Do not exceed the safe limit of 
emissions 

3. During the transition, maintain the 
minimum necessary energy services to 
society 

Whoever sows sparingly 
will also reap sparingly, 
and whoever sows 
bountifully will also reap 
bountifully.  
 
Corinthians 9:6  
 



Sgouridis, Csala, Bardi, 2016 



Thanks for your attention! 



www.cassandralegacy.blogspot.com 

Listen! for no more the presage of my soul,  

Bride-like, shall peer from its secluding veil,  

But as the morning wind blows clear the east, 

More bright shall blow the wind of prophecy, 

And I will speak, but in dark speech no more. 

(Aeschylus, Agamemnon) 
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