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Sustainability in 
Wind Energy

Key Note Address, EERA DeepWind 2022

Lena Kitzing, DTU Wind Energy



DTU Wind Energy 2

“Best in class” 

How sustainable is 
Wind Energy?

How sustainable can it be?
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SUBSTANTIALLY 

CONTRIBUTE

DO NO SIGNIFICANT 

HARM (DNSH)

Source: https://www.stockholmresilience.org/research/research-

news/2016-06-14-how-food-connects-all-the-sdgs.html

SUSTAINABILITY

+

Source: TEG (2020)Published 22 June 2020: Regulation (EU) 2020/852 (Taxonomy)

https://www.stockholmresilience.org/research/research-news/2016-06-14-how-food-connects-all-the-sdgs.html
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32020R0852
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TOTAL ENVIRONMENTAL IMPACT (weighted scoring)

* large uncertainty due to big ranges estimated by experts – here only the global average estimated by UNECE is shown for simplicity – actual impact may be higher

~ 70% Materials

5-8% Manufacturing

8-10% Installation

1-2% Operations

5% Dismantling

up to -20% End of Life

UNECE, 2021, link

Bonou et al., 2016, link

https://unece.org/sites/default/files/2021-10/LCA-2.pdf
https://www.sciencedirect.com/science/article/pii/S0306261916309990?via%3Dihub
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TOTAL ENVIRONMENTAL IMPACT
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Ionising radiation

Acidification

Eutrophication

Ecotoxicity

Land use

Resource depletion

Simplified from Bonou et al., 2016, link

Birds and bats collisions

Sound; visual impacts

Neighbour perceptions; inclusions

https://www.sciencedirect.com/science/article/pii/S0306261916309990?via%3Dihub
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LAND USE (over whole supply chain) 

Ranges for different technologies and countries

* large uncertainty due to big ranges estimated by experts – here only the global average estimated by UNECE is shown for simplicity – actual impact may be higher UNECE, 2021, link

https://unece.org/sites/default/files/2021-10/LCA-2.pdf
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LIFECYCLE GHG EMISSIONS, gCO2 eq. per kWh

* large uncertainty due to big ranges estimated by experts – here only the global average estimated by UNECE is shown

** lower range includes estimates for possibilities with carbon capture and storage (not largely implemented technology)

UNECE, 2021, link

Bonou et al., 2016, link

https://unece.org/sites/default/files/2021-10/LCA-2.pdf
https://www.sciencedirect.com/science/article/pii/S0306261916309990?via%3Dihub
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2050

0 

gCO2/kWh

CURRENT LIFECYCLE EMISSIONS

“Designing for sustainability” 
e.g. green steel 
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88 %
SHARE OF RECYCLABILITY OF A MODERN 

WIND TURBINE *

Blades –

the Achilles heel

of wind energy

sustainability?

* e.g. V162-6.2 MW™, see link

https://www.vestas.com/en/products/enventus-platform/v162-6-2-mw
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A WHOLE LOT CAN BE DONE ABOUT IT…
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Sustainability of Wind Energy

“Best in class” 
…and more can be done

Increase durability, reparability, 

reusability, repurposing options

Recyclability

Reduce use of resources 

Reduce use of hazardous substances

>> minimise impacts

…but also: maximise benefits

(environmental & social)  

in project development and 

technology innovation
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APPENDIX
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Contribution (%) of ‘Materials’ to life cycle impacts and relative contribution of 
components

13Bonou et al., 2016, link

https://www.sciencedirect.com/science/article/pii/S0306261916309990?via%3Dihub



