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Context

While the technological development of Wave Energy Converters is progressing fast, 
there are some non-technological barriers that could hinder the development of the wave 
energy sector: 

(i) the early phase of development of these technologies, and associated to that, 

(ii) the environmental risk and uncertainties regarding the potential environmental 
impacts produced by Wave Energy Converters farms6-8.

(iii) the need for space and Marine Spatial Planning (MSP) to overcome the potential 
competition and conflicts between wave energy industry and other marine sectors4, 

(iv) the consenting process, which is still generally regarded as a non-technological 
barrier caused by the complexity and the lack of dedicated legal frameworks5, and

(v) the fact that they have been considered uneconomical3, 
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A process to evaluate the likelihood
(probability) of adverse ecological 
effects that may occur as a result of 
exposure to one or more stressors
related to human activities.

Ecological Risk Assessment
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Ecological Risk Assessment

Full ecosystem elements

Based on list of pressures, ecosystem elements and 
indicators of the European Marine Strategy
Framework Directive

• 16 pressure types (stressors)

• 27 ecosystem elements (receptors)

Quantitatively or qualitatively determine the probability that an ecosystem indicator 
will reach or remain in an undesirable state
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Few experiences (testing sites) 
→ limited number of devices

Diverse technologies

Wave Energy 
Converters

Expert consultation

Ecological Risk Assessment
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https://aztidata.es/wec-era

7,776 risk indicators (16 pressures x 27 ecosystem elements x 3 
technologies x 3 life-cycle phases x 2 (likelihood and magnitude of impacts))

432 indicators of sensitivity of ecosystem elements to pressures (16 x 27)

Difficult to use due to the amount of data

Development of an online free access web app tool for the
assessment of ecological risks of wave energy projects

WEC-ERA tool

https://aztidata.es/wec-era
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https://doi.org/10.1016/j.rser.2021.111539

Detailded description of the expert consultation process

Analysis performed and tool development

WEC-ERA tool: https://aztidata.es/wec-era

https://doi.org/10.1016/j.rser.2021.111539
https://aztidata.es/wec-era
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48 countries

Source: Google Analytics
Date: 18/01/2023

Launched: 1st August 2021
Users: 914

WEC-ERA tool: https://aztidata.es/wec-era

https://aztidata.es/wec-era
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Development of decision support tools

Environmental
risk assessment

Socioeconomic
risk assessment

Technical
risk assessment

Integrated
risk assessment

Energy resource
Good weather periods
Distance to substation
Distance to harbours
Seafloor type
Seafloor slope
Depth

Conflicts with other uses 
(i.e. limiting and excluding)

Assessment of
pressures and 
impacts

Suitability assessment

• Key elements

• Spatially explicit

• Management, Strategic
Environmental Assessment, 
decision making, consenting, MSP 

Site identification of the most suitable areas for 
the development and deploying of energy 
production projects
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Development of decision support tools

• Decision support tool: Identification of suitable areas for offshore energy projects

• Inteface between complex models and GIS layers

• Free access, publicly available

• Software licenses are not needed

https://aztidata.es/vapem

https://aztidata.es/vapem
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Development of decision support tools

Maldonado, A. D., I. Galparsoro, G. Mandiola, I. de 
Santiago, R. Garnier, S. Pouso, Á. Borja, I. Menchaca, 
D. Marina, L. Zubiate, J. Bald, 2022. A Bayesian
Network model to identify suitable areas for offshore 
wave energy farms, in the framework of ecosystem
approach to marine spatial planning. Science of The
Total Environment, 838: 156037 
https://doi.org/10.1016/j.scitotenv.2022.156037

https://doi.org/10.1016/j.scitotenv.2022.156037


© AZTI 2022. Todos los derechos reservados

Not intended to question the expectations of offshore energy production as a 
source of clean and renewable energy.

State-of-the-art scientific knowledge regarding the ecological consequences 
that the expansion of this sector could cause at local and, in some cases, 
also at regional scale → adoption of measures.

Environmental impacts must be evaluated on project-by-project basis as 
these are site-specific. 

Ecological Risk Assessment

WEC-ERA tool: https://aztidata.es/wec-era

https://aztidata.es/wec-era
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Scientific contribution

Produce models and tools with a scientific basis that could be useful for all
interested parties (managers, policy-makers, industry, maritime sectors and 
society).

Make them free and publicly available.

WEC-ERA tool: https://aztidata.es/wec-era

https://aztidata.es/wec-era
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Recommendations

Reduce uncertainties on ecological risks based on data aquired in 
monitoring programmes of testing sites

Promote transparency and sharing of data and information from existing
monitoring programmes of operational farms (transfer value for new 
projects)

Periodical updates (empirical information, technical reports, databases, 
scientific publications)

WEC-ERA tool: https://aztidata.es/wec-era

https://aztidata.es/wec-era


Wave Energy in Southern Europe (WESE) (Co-funded by the European Maritime and Fisheries Fund (EMFF); Agreement number EASME/EMFF/2017/1.2.1.1/02/SI2.787640)

Streamlining the Assessment of environmental efFEcts of WAVE energy (SafeWave) (Co-funded by the European Commission Executive Agency for Small and Medium-sized 
Enterprises (EASME); Grant Agreement number 101000175. 

“New decision tools for maritime spatial planning of marine renewable energies in Gipuzkoa”, funded by the Provincial Council of Gipuzkoa, Department of Economic Promotion, Rural Environment and 
Territorial Equilibrium under 2018 call for network program grants Gipuzkoa Science, Technology and Innovation. 

VAPEM project, funded by the Fisheries and Aquaculture Directorate of the Basque Government

F u n d i n g  p r o j e c t s

Thank you very much!
Ibon Galparsoro Iza

igalparsoro@azti.es

WEC-ERA tool: https://aztidata.es/wec-era

mailto:igalparsoro@azti.es
https://aztidata.es/wec-era
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https://aztidata.es/wec-era

https://aztidata.es/wec-era
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Ecological Risk Assessment
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Ecological Risk Assessment
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https://aztidata.es/wec-era

https://aztidata.es/wec-era


© AZTI 2022. Todos los derechos reservados

https://aztidata.es/wec-era

https://aztidata.es/wec-era
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https://aztidata.es/wec-era

• Identification of highest risks for new projects

• Are the ecosystem element present in the project
development location?

• Is there enough monitoring data on the ecosystem
elements showing highest risk?

• Is the new project accounting for the ecosystem elements?

• Which is the uncertainty of the risk assessment and the
potential environmental impact?

• Adoption of measures for risk retirement

https://aztidata.es/wec-era
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