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ClimateChangeðEconomicsfailed

òClimate Change presents a unique challenge for economics: it is the 

greatest and widest-ranging market failure ever seen.ó 
N. Stern, Economics of Climate Change, 2006

https://en.wikipedia.org/wiki/Nicholas_Stern,_Baron_Stern_of_Brentford
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COP21 Agreementin Paris
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Power Plantsof the World

source: 

Farfan J. and Breyer Ch., 2017. Structural 

changes of global power generation capacity 

towards sustainability and the risk of stranded 

investments supported by a sustainability 

indicator; J of Cleaner Prodcution, 141, 370-384

https://www.researchgate.net/publication/308080998_Structural_changes_of_global_power_generation_capacity_towards_sustainability_and_the_risk_of_stranded_investments_supported_by_a_sustainability_indicator


5 Global Internet of Energy Model

Christian Breyer Ʒ christian.breyer@lut.fi

Resources andEnergyDemand

source: Perez R. andPerez M., 2009. A fundamental lookon energyreservesfor the

planet. The IEA SHC Solar Update, Volume 50

Key insights:
Ånolack of energy

resouces

Ålimited conventional

resources

Åsolar andwind resources

needto bethemajor

pillarsof a sustainable

energysupply

Remark:

Åconventionalresources

mightbelowerthan

depictedbyPerez
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Solar Photovoltaics

Key insights:

Åaccessibleeverywhereðno resourceconflicts

Åhighlymodulartechnologyðoff-grid, distributedroofs, large-scale

Åhigh learningratedueto õsimpleõ technology

Åefficiencylimit 86%, bestlabefficiency46%, bestin markets~20%

Åhighgrowthrate- >40% last20 yearsðfastcostdecline

Åleastcostelectricitysourcein a fastgrowingnumberof regions

Å1st keyenablingtechnologyfor survivalof humancivilization
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Windenergy

Key insights:

Åaccessiblein allworldregionsðno 

resourceconflicts

Åmodulartechnologyðoff-grid, community

turbines, large-scale

Åalreadyon lowcostlevelð3 ð8 ûct/kWh

Åleastcostelectricitysourcein wind

resoucerichareas

ÅHighfull loadhoursdueto 24/7 harvesting

Å2nd keyenablingtechnologyfor survivalof 

humancivilization




