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The need for renewable energy
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The potential cost of renewable energy
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The potential cost of wind
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Red-tailed 
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American 
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Rock 
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European 
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415

Other 
passerines, 390

23,000 birds USA1

17,000 birds Canada1

47,000 bats Canada2

1Loss et al. 2012  Ann. Rev. Ecol. Evol. Sys.
2 Zimmerling & Francis 2016 J. Wild. Man.
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The potential cost of solar
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The potential cost of hydropower
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Decrease in 

flow rate 

Increase in 

flow rate 

Deposition of 

fine sediment 

Nutrient deposition 

increasing primary 

productivity

Increased 

wave action

Erosion of 

mudflat and 

reduction in silt 

Reduction in tidal 

range and extent of 
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Reduction in duration of 

mudflat exposure

Increased saline inundation 

of coastal habitats
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The potential cost of hydropower
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IMPACTS ON POPULATIONS

CUMULATIVE IMPACTS

Impacts on species



Key questions

Luke Delve

• What are impacts on populations?

• What is cumulative impact on species?

• How can impacts be avoided?
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Impacts on species

Johnston et al. (2014) J. Appl. Ecol

Ross Smith et al. (2016) 
J. Appl. Ecol. 

Height (m)

P
ro

p
. f

lig
h

ts



Luke Delve
Pearce-Higgins et al. (2009) J. Appl. Ecol 46: 1323-1331
Pearce-Higgins et al. (2012) J. Appl. Ecol 49: 386-394

Impacts on species



Impacts on species
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Key questions

Luke Delve

Impact on populations (sensitivity)

Overlap of species with renewables (exposure)

Gives vulnerability (potential impact on species)

Vulnerability = sensitivity x exposure



Impacts of renewable energy on global 
biodiversity – an overlooked cost of 

climate change mitigation?
James Pearce-Higgins, Chris Thaxter, Doug Crawford-

Brown, Graeme Buchanan, Jamie Carr,

Rhys Green, Tim Newbold, Stuart Butchart
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• Impacts of renewable energies assessed through land-use 
change and species’ habitat associations.

Sensitivity
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• Impacts of renewable energies assessed through land-use 
change and species’ habitat associations.

• Additional impacts of collision mortality with wind farms 
for birds and bats assessed through literature review and 
metaanalysis

Sensitivity
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Trait-based modelling

Predictions to all species based on trait relationships

Collision mortality

Literature review 
Extract data, compile database

Collision data Trait data PhylogenyStudy data

+ + +



• 4CMR macro-economic models used to assess future 
energy mixes for 3 scenarios (‘business as usual’, ‘medium 
ambition’, ‘high sustainability’), 3 time periods (2015, 
2030, 2050) and four renewables (wind, solar, hydro, 
bioenergy). 

• Overlap between renewable energy and species 
distributions determines exposure. 

Exposure
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• Vulnerability = sensitivity x exposure

Vulnerability
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• Vulnerability = sensitivity x exposure

Vulnerability

50% loss of range extent
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Outputs

• Paper of species’ sensitivity to collision rates with turbines.
• Species assessments incorporated within Species 

Information Service.
• Hotspot maps of vulnerability to different renewable 

energies.
• Paper summarising potential global assessment of 

vulnerability to different mitigation scenarios.
• Policy-focussed dissemination
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Outputs
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