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Challenges requiring actions on Energy 

a. Energy services for growing populations and 

economies 

b. access to modern forms of energy  (the 2 billion 

w/o access) 

c. affordable energy services  (@$100/bbl??) 

d. secure supplies, from households to nations 

e. local and regional health and environment 

challenges 

f. climate change mitigation 

g. ancillary risks 

=>  Major Energy System Changes Needed! 



adequately 

 

timely 

 

simultaneously 

 

These challenges must be addressed 



this translates into a need for a major 

energy systems transformation 

Main elements: 

ǒEnergy end-use efficiency 

ǒRenewable energies 

ǒCarbon Capture and Storage (for CC only) 

 

ǒEfficiency and Renewables are 
INSTRUMENTS  for addressing all the 
challenges at the same time! 



ñPassivHausò 

Source: Jan Barta, Center for Passive Buildings, www.pasivnidomy.cz  
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Example of savings by reconstruction  
Reconstruction  according 

to the passive house 

principle  

 

 

 

 

 

 

 

 

 

 

-90%  
15 kWh/(m²a)  over  150 kWh/(m²a)  

Before reconstruction  

Source: Jan Barta, Center for Passive Buildings, www.pasivnidomy.cz, EEBW2006 



How far can buildings take us? 



Source: David Sanborn Scott, 2004 
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Total wind energy costs turbine size in cú/kWh, 

ú2006 prices), and 7.5% discount rate (EWEA 2009) 



Source: REN21 



PV module price since 1979 

Source JRC, EU Commission 2009 





Nuclear PWR Investment Costs 
US overnight excl. interest, France partly incl. interests 

mean/best guess and min/max of costs 

US: Koomey&Hultman, 2007, France: Grubler, 2009 Source: GEA KM24 forthcoming 
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Global energy transitions 
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Public R&D expenditures versus public 

sector energy R&D in IEA countries 

Sources: Doornbush and Upton, 2006; IEA, 2009 
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IEA Countries Public Energy R&D
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Wind Power in EU-27 and FITs 

  


