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Why offshore renewables? 

• Robust technical, 
economical trends 

• Space constraints 
onshore 

• A good option –
industrial, societal 





Spain energy use and imports

Adaptado de INE 2019 

Jesús Ramos Martín (UAB) 



Imports from… 

Wikipedia 



Media: an alternative for 
energy independence? 



But actually… 



Optimizing risk management 



Shale? 



Another fossil fuel problem… 



Why renewables 

Oil and gas: environmental, economical, and geopolitical issues 

No good alternatives to renewables – proliferation, no shale 

Are renewables really a solution? 



Can we pay 
for 
renewables? 



Are there 
enough of 
them?

Kleidon 2012

Wind: 1000 TW 



What about intermittence? 

• Grid 
interconnection 

• Hydropower?  



Intermittence vs. volatility



Why OFFSHORE renewables?  

No good alternatives to renewables 

Renewables offer a true solution 

But why offshore?



Land use

100 km2 de planta solar 

340 km2 de planta solar 

Solar farm~ 15 W/m2 (annual average) 



Where do we put the 
farms? 

Techos: 15-30%? Transporte: 15-25% Contribución positiva al 
medio ambiente local 

Agri-PV positiva



What about wind farms? 
Annual average 2 W/m2 onshore, 3 W/m2 offshore 

1500 km2 



Marine space 

1200 km2

Parque offshore ~3 W/m2



Summary to here 

• Robust trends 

• Renewables are the best bet 
for sustainability and energy 
independence 

• Most competitive source 

• Space needed → a good future 
for competitive offshore 
solutions 



Which offshore renewables?  

Most advanced is wind 

Most potential is solar – but technical and environmental issues

Wave, tides, bio also interesting 



https://map.neweuropeanwindatlas.eu/

https://www.mapaeolicoiberico.com/

Eumetsat – mean surface shortwave radiation



France énergies marines – for DG ENER France énergies marines – for DG ENER 

WAVES – 2-3 MW/km TIDAL 



NREL 2021



Bathymetry of Western Europe (from: EMODNet)



Extending bottom-fixed solutions beyond 60 m 

beyond XXL” monopile for the Yunlin offshore wind farm (image: 
Steelwind Nordenham, FHI corporation, via offshorewind.biz) The Seagreen wind farm, offshore Scotland, uses jacket foundations in 40-60 m 

depth range (image: Seagreen Wind Energy)



Offshore wind cost breakdown 

NREL 2020



Learning rates and cost reduction 



Stabilisation mechanisms for floaters 



Hywind Scotland – Spars Floatgen – Barge 

Windfloat Atlantic – Semi-submersible



Oceantec (now IDOM) Marmok at BiMEP, 2017 EDF Usine Marémotrice de la Rance, 240 MW 

Kelp forest 
(image: 
Douglas Klug 
via phys.org) 

Installation of 
Ocean Sun’s 100 
kW offshore 
demonstrator in 
Kyrholmen (image: 
Ocean Sun) 



Wrapping up

• Offshore renewables are here to stay 
• Only realistic alternative to fossil fuels 

• Sustainability, economics, geopolitical drivers 

• Already cost-competitive

• Land-use pressure

• In the European Atlantic the main challenge is 
depth 
• Wind: R&D for floaters, offshore operations 

• Solar: R&D for floaters, mooring, biodiversity 


