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Renewable Energy Advantages 

n Avoidance of fuel cycle impacts, costs and 
risks (except biomass) 



Advantages 

n  Low operational 
impacts relative to 
non-renewables  

n  Compatibility with 
other land uses 
–  (wind, solar, small 

hydro, biomass)  



GHG Emission Estimates (University 
of Sydney 2006) 



Renewable Energy 
Disadvantages/Challenges 

n  Intermittency and 
grid integration 
– Capacity  
   Factors 

§ Wind 20-40% 
§ Solar 12-15% 

n  Integration of up 
to 20% of supply 
possible without 
major disruption  

http://www.portwallpaper.com/image/26301-cloudy-sky.html 



Social Conflicts  

n  Visual and noise 
impacts of wind 
turbines 
–  Noise, Low 

frequency sound, 
Infrasound, and 
vibration 

–  Flicker 
–  Ice Throw 
–  Structural Hazards 
–  Bird and bat kills 



Barriers: Cost 

Technology  Costs (cents/kwh) 
Natural Gas  3.9-8 
Coal 3.8-5.5 
Nuclear  11.1-30+ 
Wind 4-10+ 
Geothermal  4.5-30 
Hydro 5.1-11.3 
Solar 15-30+ 

Source: http://peswiki.com/index.php/Directory: 
Cents_Per_Kilowatt-Hour and others  



Ontario Clean Air Alliance 



Barriers: Costs 



Barriers: Costs 

http://grist.org/solar-power/2011-06-09-solar-getting-cheaper-fast/ 



Barriers 

n  Embedded ‘hard’ path 
systems and path 
dependency   

OPG 



Renewable Energy Responses: 
Intermittency  

n  Distributed generation 
and ‘smart’ grids 

n  Storage 
–  Batteries 
–  Thermal (water, 

sodium) 
–  Compressed air 
–  Hydro and pumped 

storage  

 

OPG 



Renewable Energy Policy 
Responses:  

n Quotas/Renewable Portfolio Standards 
– UK Renewables Obligation 
 – 3% 2002/03 - 11% 2010/11 

– 24 US States – 8%-40% requirements by 
2012- 2030 
§ California 33% by 2030 
§ New York 24% by 2013 
§ Maine 40% by 2017  

 



Renewable Energy Policy 
Responses: Feed-in-Tariffs 

n Employed 
– Denmark  
– Germany    
– Spain  
– Ontario (2009)  

n Fixed Price Per kwh 
produced 
– Varies by 

technology  
n Guarantees of grid 

access  


