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 Energy system models represent the production chain of 

energy sources
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 TIMES/MARKAL is a family of prospective energy system 

models developed by the ETSAP organization
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 Allow us to study:

 Utilization of technologies

 Future energy mix 

 Future integration of 

developing technologies

 “Least cost” solutions for 

reaching climate targets

World Energy Outlook - 2008 (IEA)
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 Most energy system models 

are non-spatial

 They do not consider:

 Location of supply of energy 

sources

 Location of power production

 Location of demand

 Transport distances

Reunion island

G. Guerassimo, N. Maïzi et al., "Iles et Énergie: un paysage 
de contrastes." Les Presses-MINES ParisTech, 2008.
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 Analyzed the bio-energy 

system in:

 France

 Sweden

 Biomass is a vital source of 

renewable energy

 Cost and supply of 

biomass sources is highly 

spatial
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 Spatial aspects in BIO-SE 

model: 

 Regional division

 Supply of biomass sources

 Separate mountainous and flat 

regions

 Biomass division

 Apply highly detailed GIS 

data

 Accurate harvest costs

 Accurate transport distances 
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 Spatial aspects in BIO-SE 

model: 

 Regional division

 Supply of biomass sources

 Separate mountainous and flat 

regions

 Biomass division

 Apply highly detailed GIS 

data

 Accurate harvest costs

 Accurate transport distances 
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Conclusions

 Prospective energy system models can be used to analyze

the development of energy systems

 Spatial information may be integrated into prospective 

energy system models

 Increases model accuracy and the scope of analysis

 Opens up for further multi-disciplinary studies


