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Global ocean energy 

 

■ Tidal Range (tidal rise and fall): derived from the gravitational forces of the 

Earth-Moon-Sun system. 

 

 

■ Ocean Currents: derived from wind-driven and thermohaline ocean circulation.  

 

 

■ Ocean Thermal Energy Conversion (OTEC):derived from temperature 

differences between solar energy stored as heat in upper ocean layers and colder 

seawater, generally below 1,000 m. 

 
 

■ Salinity Gradients (osmotic power): derived from salinity differences between 

fresh and ocean water at river mouths. 

 

 

■ Tidal currents: water flow resulting from the filling and emptying of coastal 

regions as a result of the tidal rise and fall. 

 

 

■ Waves: derived from the transfer of the kinetic energy of the wind to the upper 

surface of the ocean. 

The RE resource in the ocean comes from six distinct sources, each with different origins and requiring 

different technologies for conversion 
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Global ocean energy 



Global ocean energy potential  

Wave energy is the largest untapped form of renewable energy in the world. 

It is on track to produce 10% (500 GW)of the global energy demand in the 

upcoming decades. The global installed capacity of wind and solar power 

at the end of 2014 was 360 GW and 150 GW respectively.  

The estimates of global potential of tidal energy generation vary, but it is 

widely agreed that tidal stream energy capacity could exceed 120 GW 

globally. 

 
Wave potential Tidal potential 
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EU wave energy potential  

Source: Mørk et al. (2010) 



Mediterranean Wave energy potential 

Distribution of average power per unit crest in the Mediterranean between 2001 and 2010. 

Liberti, Carillo and Sanino, RE 2009 



Distribution of average wave power flux per unit crest on 

western Sardinia and Sicilian coastline. Values are calculated 

on a line located 12 km off the coast.  

Mediterranean Wave energy potential 



Large storm 

December 2013 – Jannuary2014 

North Sea wave energy potential 
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Potenziale energetico delle onde nel Mare del Nord 



EU tidal energy potential 

Source: Aqua-RET (2012) 



Tides in the Mediterranean Sea 



salinity along-strait section 

Tides in the Strait of Gibraltar 



Interface depth evolution Garrido et al. JGR 2011 

Sannino et AGU-BOOK  2014 
Lafuente et al. JMS 2013 

Tides in the Strait of Gibraltar 



Mediterranean and strait models 

Tides in the Strait of Messina 



Some Reasons why we need ocean energy: #1  
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Some reasons why we need ocean energy: #7 



EU Commission Recommendation 

Technology convergence needed 



EU Commission Recommendation 

The Plan recommends to concentrate efforts on a limited number of 

promising technologies for energy conversion from tidal streams and 

waves, targeting a reduction in the LCoE for tidal stream energy 

converters to at least 15 ct€/kWh by 2025 and 10 ct€/kWh by 2030, and a 

similar, although slower, reduction in the LCoE for wave energy converters 

to 20 ct€/kWh by 2025, 15 ct€/kWh by 2030 and 10 ct€/kWh by 2035.  



BlueEne Med Cluster 



Italian R&D activities: Position paper published 
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