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Biomass & bioenergy  

flows according to IEA  

+ other refs (2008) 

[IPCC- 

SRREN, 2011] 
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 2050 Bioenergy Potentials &  

Deployment Levels 
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[IPCC-SRREN, 2011] 
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Global RE supply by source in Annex I 

(ANI) and Non-Annex I (NAI) countries in 

164 long-term scenarios (2030 and 2050).  

Thick black line = median, 

Coloured box = 25th-75th percentile, 

Whiskers = total range across all reviewed scenarios. 

[IPCC-SRREN, 2011] 
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Global primary energy supply of biomass in 

164 long-term scenarios in 2020, 2030 and 

2050, grouped by different categories of 

atmospheric CO2 concentration level in 2100 

[IPCC-SRREN, 2011] 
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Range of LCOE for selected commercially 

available RE technologies compared to 

recent non-RE costs. 

[IPCC-SRREN, 2011] 
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Projected production costs estimated 

for selected developing technologies 

[IPCC-SRREN, 2011] 
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GHG/MJ of major modern bioenergy chains vs. 

conventional fossil fuel options 

Excluding  

(i)LUC 

effects; 

these can  

have 

strong 

impacts 

[IPCC-SRREN, 2011] 
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[IPCC-SRREN,  

2011] 
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Status iLUC (an opinion) 

ÅDiverging outcomes; more sophisticated approaches; 
from 0.8 to later analyses: 0.3 -> 0.2. 

ÅMore detailed regional studies: depends highly (Fullyé) 
on rate of improvement in agricultural and livestock 
management. 

ÅCGE: extrapolates past developments, very sensitive to 
input data, poor in tackling technological changeé 

 

ÅiLUC is a reactive concept while we actually want to be 
proactive in avoiding it altogetheré 

Ådefining ilUC factors has received most attention versus 
very limited focus on mitigation of iLUC 

[Faaij, 2011] 
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Example: Corn ethanol 

Results from PE & CGE models 
  

[Wicke et al., Biofuels, 2012] 
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Importance of model verification:  

2001-2009 Data Do Not Support 

ILUC data on US corn ethanol 

 

[Oladosu G., et al., Biofuels, 

Bioprod. Bioref. (2011)] 

 

Exports Up 50% from 2002 -07, 

 as Use for Ethanol Quintupled  

Harvested cropland 

changed little since 1990  



Copernicus Institute  
Sustainable Development and Innovation Management  

[IPCC-SRREN, 2011] 

Driving forces, dimensions, scalesé 
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GHG Balances and land conversion issues 

Forested peatland: extremely 

high emissions 

Natural rainforest: high 

emissions 

Base case - Logged over 

forest: emissions about half 

of modern natural gas power 

Degraded land: CO2 uptake 

3372 g CO2-eq / kWh 
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[Wicke, et al.,  

Biomass & Bioenergy, 2008] 
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IEA Biofuel Roadmap 

Â Global biofuel supply grows from 2.5 EJ today to 32 EJ in 2050 

Â Large-scale deployment of advanced biofuels will be vital to meet the roadmap 

targets 
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Biofuel Production Costs 

2010-50 

Å Most conventional biofuels still have some potential for cost improvements 

 

Å Advanced biofuels reach cost parity around 2030 in an optimistic case 

Production costs shown as untaxed retail price 
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[Wit & Faaij, 2010]  
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Results - spatial production 

potential 
Arable land available for dedicated  

bio-energy crops divided by the 

total land 
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[Wit & Faaij, Biomass & Bioenergy, 2010] 
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Results - spatial cost 

distribution 
Production cost (ú GJ-1) for  

Grassy crops 
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[Wit & Faaij, Biomass & Bioenergy, 2010] 



Copernicus Institute  
Sustainable Development and Innovation Management  

Results ï cost-supply curves 

Production costs vs. 

supply potential 

 for 2010, 2020 and 2030 

 
 Variation areas indicated 

around the curves represent 

uncertainties and scenario 

variables. 

 

Only CEEC cost level increases 

[Wit & Faaij, Biomass & Bioenergy, 2010] 
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Simulated Biomass trade flows 2020  

Low Import scenario High Import scenario 

Year: 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

  2009 2015 2020 

   (pellets) Low Import High Import Low Import High Import 

Total trade (Mtoe) 1.6 5.4 6.2 12.6 17.4 

Total trade (Mt wood pellet 

eq.)* 3.8 12 14 29 40 

Of which Intra-EU 55% 38% 32% 52% 32% 

Of which Inter-EU 45% 62% 68% 48% 68% 

*) Mt eq. = million metric tonne pellet equivalent (18 MJ/kg) 

[Hoefnagels et al, UU/Task 40, 2011] 


