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Annual Energy from Sun Radiation vs. Energy Reserves and Needs 

 

(1) Annual Energy from Sun Radiation to Earth 
 

(2) Direct Usage of Sun Energy 
 

(3) Overall Natural Gas Reserves 
(4) Overall Coal Reserves   

(5) Overall Oil Reserves 
(6) Overall Uranium Reserves 

 
(7) Annual World Energy Consumption 

 2 

Total Earth surface: 510.1x106 sqkm resulting in 

average annual Sun radiation energy over                

109 (billion!!!) TWh/yr (Enormous!!!) 



Definition of potential: REN21 methodology for RES 

When focusing on the availability of renewable energy sources, it is important to define the 
type of potential that is considered. In the literature, various types of potentials are defined. 
There is no one single definition for the various types of potentials. 

 

Definition of potential according to REN 21: 

• Theoretical potential: The highest level of potential is the theoretical potential. This potential 
only takes into account restrictions with respect to natural and climatic parameters. 

• Geographical potential: Most renewable energy sources have geographical restrictions, e.g. 
land use land cover that reduce the theoretical potential. The geographical potential is the 
theoretical potential limited by the resources at geographical locations that are suitable. 

• Technical potential: The geographical potential is further reduced due to technical limitations 
as conversion efficiencies, resulting in the technical potential. 

• Economic potential: The economic potential is the technical potential at cost levels considered 
competitive. 

• Market potential: The market potential is the total amount of renewable energy that can be 
implemented in the market taking into account the demand for energy, the competing 
technologies, the costs and subsidies of renewable energy sources, and the barriers. 

Source: ECOFYS: Global Potential of Renewable Energy Sources:  A Literature Assessment’’ by 
order of REN21 - Renewable Energy Policy Network for the 21st Century, 2005 
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Definition of potential: PVGIS methodology for Solar energy 

• Photovoltaic Geographical Information System (PVGIS) 
Geographical Assessment of Solar Resource and Performance of Photovoltaic Technology 

 Research, demonstration and policy-support instrument for geographical assessment of the 
solar energy resource in the context of integrated management of distributed energy 
generation.  For technical, environmental and socio-economic factors of solar (electricity) 
generation.  GIS databases for Europe, Africa and South-West Asia 

 

 

Source: 
http://re.jrc.ec.europa.eu/

pvgis/ 

Joint research centre 
Institute for Energy and Transport 
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Technical Potential Choice of 
technology: 

 

• PV Photovoltaic  
systems (electricity) 

• CSP Concentrated 
solar thermal power 
plants (electricity 
and heat) 

• SHC Solar 
collectors and 
heating and cooling 
systems (heat) 

 

Source: REN21   
Renewables 2014  

Global Status Report 
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On-grid PV system in principal 

Off-grid PV system in principal 
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Solar collector efficiency and temperature 
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Parabolic through concentrated solar thermal power plant (CSP) 

 

 

 

 

 

 

 

 

 

Linear parabolic reflectors 



Solar tower CSP (with central receiver)  

9 Dish Stirling CSP 



Technical, Economic and Market Potential 
Constraints 

• Limited area (topography, geology), ecological, cultural, political 
constraints 

• Electricity market price vs. feed-in (incentive) policy vs. investments drops 
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JRC IET: PV status Report 2014 



Technical potentials 
Economics of RES: small-scale PV LCOE vs. Sun radiation 
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JRC IET: PV status Report 2014 



Technical potentials 
Electricity household retail (grid) price vs. PV LCOE 2012 

JRC IET: Photovoltaic Electricity 
Cost Maps, 2013 
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Ecological characteristics: waste disposal vs EBTP & CO2eq 
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