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Global land use

One third of global land is 

agriculture ïproducing food

We eat ca. 30 EJ/year globally

Global use of fossil fuels is 

ca. 500 EJ/year today

Some scenarios says

900 EJ/year in 2050

World population increases to around 11 billion people in 

2100 ïand most want more meat on the menu
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IPCC 2011 (Chum et al., 2011): 

Biomass potential = 100-300 EJ/y in 2050 equivalent to 10-30 GJ/person/y



100 % renewable energy in DK ïhow?
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How do we distinguish a good from a bad system design?



Wind energy?

Det Tekniske Fakultet, Institut for Kemi-, Bio- og Miljøteknologi

Electricity

Heat

TransportBiomass

Wind power
+ solar and wave

System 

design



Bio-energy?

Det Tekniske Fakultet, Institut for Kemi-, Bio- og Miljøteknologi

Electricity

Heat

TransportBiomass

Wind power
+ solar and wave

System 

design



Bio-energy?

Det Tekniske Fakultet, Institut for Kemi-, Bio- og Miljøteknologi

Electricity

Heat

TransportBiomass

Wind power
+ solar and wave

System 

design

Food, feed, otheré



Energy system design studies in Denmark
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Analysing biomass dependency
- in four different system configurations

1. Standard bioenergy

2. Electrification

3. Electrolysis

4. Electrolysis + carbon recycling
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The 4 system design configurations
å 90 PJ/y

å 625 PJ/y = 120 GJ/person/y

å 280 PJ/y = 50 GJ/person/y
å 220 PJ/y = 40 GJ/person/y



The 4 system design configurations
å 90 PJ/y

å 625 PJ/y = 120 GJ/person/y

å 280 PJ/y = 50 GJ/person/y
å 220 PJ/y = 40 GJ/person/y

Global biomass availability in 2050 = 100 ï300 EJ/year (IPCC, 2011 ) = 10 ï30 GJ/person



VE system designs 2050
ïVE resources
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Even the most avanced VE scenario uses twice as much biomass as the 10 ï30 GJ/prs./y 

available as global average according to IPCC (2011)
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