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] R ‘. Climate change concerns have promoted nations

INTRODUCTION worldwide seek for research and development of

renewable energy sources.
« SDG 7 focused on ensuring access to affordable,
reliable, sustainable and modern energy for all
acknowledged the necessity to transition towards the

G n adoption of clean energy technologies and infrastructure
reenhouse (UN, 2015).
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 |IPCC recognizes seven types of renewable energy:
bioenergy, solar, geothermal, hydropower, wind, and
ocean (Moomaw et al., 2011).

: « Globally, ocean energy resources have the theoretical

i Climate potential to generate between 20,000 and 80,000
@ Change  (erawatt-hours (TWh) (IRENA, 2014).

2 « LCA can aid to quantify marine biodiversity impacts and
provide a framework for such assessment.

Types of ocean energy technologies Main impacts caused by ocean energy

The kinetic energy associated with marine
currents can be harnessed using modular

A systems.
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The temperature differences between solar
energy stored as heat in upper ocean layers
and colder seawater can be exploited using
different ocean thermal energy conversion
(OTEC) processes.

WAVE

Derived from the transfer of kinetic
energy of the wind to the upper
surface of the ocean.
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The potential energy associated
with tides can be exploited by
building a barrage or other forms
of construction across an estuary.

SALINITY GRADIENT

At the mouth of rivers, where freshwater
mixes with saltwater, the energy associated o~ _,/'N
with the salinity gradient can be harnessed
using the pressure-retarded reverse
osmosis process and associated conversion
technologies.

Stressor-receptor interactions. From top left to bottom right: changes in
oceanographic systems, underwater noise, electromagnetic fields, mooring
entanglement, collision risk, and changes in habitats. (lllustration by Rose Perry

« Several LCA studies have been developed to evaluate the potential impacts of
ocean technologies (Paredes et al., 2019).

« However, the potential effect over the marine environment has been left out. et \ .
* Models for specific environmental effects over marine biodiversity (fish, marine 7
mammals, birds) have been developed (collision, underwater noise). e S )\

 LCA model can be adapted to cover main stressors (Middel, 2017).
« Also, land use impact models may be adapted to the marine environment =55
(Langlois, 2014).
« Marine litter impacts and their analysis can provide a support information to Horne et al. 2021
tackle marine affectation usting LCA (Woods, 2021).
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The integration of biodiversity into LCA
models to evaluate present and future
ORE developments will provide a
better understanding of ocean
technologies, delivering information to
decide where to install the devices and
how to avoid trade-offs.




