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To achieve net zero:

• Considerable expansion of low 

carbon electricity

• Electrification of heat and transport 

• BECCS and bioenergy crop 

expansion (700,000 ha, >6MtCO2e 

by 2050)



How do we decide where to build this infrastructure?



Why does location matter?

Bioenergy 

crop yield
Transmission 

network

1) Costs differ spatially

Opportunity cost



Why does location matter?

2) Environmental impacts differ spatially



Why does location matter?

3) Distribution of costs & benefits impacts energy justice



How could we incorporate spatial issues into 
modelling?

Market costs

Non-market costs

PollinationFlooding

Water qualityVisual amenity

Construction Transmission Opportunity cost

Transport

Note: BECCS and offshore wind are being incorporated into the model



How could we incorporate spatial issues into 
modelling?

Minimise the cost of the 

energy system

Example energy scenario adapted from Watson et al (2018)
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What can spatial modelling tell us?

Market values
Market +

non-market values

Solar Wind Bioenergy power station          Bioenergy crop 

1) Where energy infrastructure 

should be located to minimise 

costs
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£ 5 billion 

difference



What can spatial modelling tell us?
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2) The environmental impact 

that could be caused by not 

considering non-market values
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Solar Wind Bioenergy power station          Bioenergy crop 

2) The environmental impact 

that could be caused by not 

considering non-market values

3) The scale of land use change

1.28 M ha 1.46 M ha



What can spatial modelling tell us?

Market values

1) Where energy infrastructure 

should be located to minimise 

costs

Solar Wind Bioenergy power station          Bioenergy crop 

2) The environmental impact 

that could be caused by not 

considering non-market values

3) The scale of land use change

4) Where land use conflicts 

might occur

National Parks



Key messages: 

1. Spatial models allows us to better understand the land use 
implications of different energy futures.

2. Including the value of the environment in energy modelling 
could help inform decision-making.

Thank you for listening!
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