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Biobased economy; 
friend or foe?

• Food vs. Fuel

• Biofuels a crime against humanity

• Threats for biodiversity, water, 
farmers…

• LUC & iLUC, Carbon Payback… 
result in poor GHG balances

• Large number of external damages.
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What to do?

Despair or ….
Do something
IEA Task 40!
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Energy system transformation…

[GEA/van Vuuren et al CoSust, 2012]
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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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Total biomass Biofuels

[IPCC-SRREN, 2011]
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Key factors 
biomass potentials

Issue/effect Importance Impact on biomass 
potentials 

 
Supply potential of biomass 

 supply as
recent studies

Improvement agricultural management *** 

Choice of crops
 

*** 

Food demands and human diet 
 

*** 

Use of degraded land
 

*** 

Competition for water 
 

*** 
Use of agricultural/forestry by-products ** 

Protected area expansion
 

** 

Water use efficiency
 

** 

Climate change ** 

Alternative protein chains
 

** 
Demand for biomaterials

 
* 

 
Demand potential of biomass 

 demand as 
recent studies

Bio-energy demand versus supply
 

** 

Cost of biomass supply ** 

Learning in energy conversion ** 

Market mechanism food-feed-fuel ** 

 

Dornburg et al., Energy & 

Environmental Science 2010
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Contributors to land use 

change…
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[Dornburg et al., 2010

in: IPCC-SRREN, 2011]
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(Source: Sikkema et al.,Bio FPR 2011 in IPCC, 2011)

Wood pellet trade 2009; some 30% of 
wood pellets used traded internationally

1 PJ = 60,000 tonnes
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(Source: Lamers, RSER, 2011 in IPCC, 2011)

Global biofuels production and main 

international trade 2009; some 30% of 

biodiesel & vegetal oil trade internationally
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Simulated Biomass trade flows 2020
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Low Import scenario High Import scenario

Year: 20102011201220132014201520162017201820192020

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]

Copernicus Institute

Sustainable Development and Innovation Management

Advancing markets…pushed 
by technological progress and 

pulled by high oil prices
• 2nd generation biofuels…

• Biorefining, biochemicals, biomaterials…

• Aviation and shipping…

• Likely to compete for the same resources…

• Should meet the same sustainability 
criteria…(but that is not the case today!)

• Competition or synergy?
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Biofuels; they are not 
going away.

� Large-scale deployment of advanced biofuels vital to meet the roadmap targets

� Advanced biofuels reach cost parity around 2030 in an optimistic case
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[IEA Biofuels Roadmap]
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A future vision on global 
bioenergy markets (2050…)

[GIRACT FFF Scenario project; Faaij, 2008]

250 Mha = 100 EJ

= 5% ag land + pasture 

= 1/3 Brazilie
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[IPCC-SRREN, 2011]

Driving forces, dimensions, scales…
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[See e.g: van Dam et al., RSER, 2010]
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Confrontation 
bottom-up vs. top down 

iLUC modelling 
Key steps iLUC 

modelling efforts:

• CGE; historic data 
basis

• Model shock, short 
term, BAU, current 
technology.

• Quantify LUC

• Quantify GHG 
implications (carbon 
stocks)

Bottom-up insights:

• Coverage of BBE options, 
advancements in agriculture, 
verification of changes (land, 
production)

• Gradual, sustainability driven, 
longer term, technological 
change (BBE, Agriculture

• LUC depends on zoning, 
productivity, socio-economic 
drivers

• Governing of forest, agriculture, 
identification of ‘’best’’ lands.

[IEA Bioenergy 38/40/43, 2011]
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Example: Corn ethanol
Results from PE & CGE models

[Wicke et al., Biofuels, 2012]
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Final remarks
• Bioenergy trade has rapidly become more important in 

total biomass supplies (for pellets in particular).

• Plays major role in balancing out fluctuations in demand 
(policy!) & supply (variable at large).

• Markets still immature; many barriers to be addressed and 
efficiency gained.

• Rapid growth very likely to continue; cultivated wood is 
becoming more important, so is advanced pre-treatment.

• More markets for lignocellulosic biomass emerge: 2nd gen 
biofuels, biochemicals, bio-CCS…

• Only a future when done sustainably…

• …while at the same time RE and GHG mitigation targets 
cannot be met without large scale bioenergy deployment
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• Mobilisation of sustainable biomass resources across the 

globle

• New market demand for biomass from the broader 

biobased economy perspective.

• Sustainability and certification

• Business models for biomass supply and value chains 

• Advanced analysis tools to understand potential future 

market developments, implications and impacts of 

policies. 

• Outreach and dissemination

Priorities IEA T40 2013-2050

www.bioenergytrade.org
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Scientific challenges

• Land & natural resources (local – global)
– Integral land use strategies (agriculture, BBE, 

nature, rural development)

– Full impact analyses and optimization

– Governance…

• Drive down the learning curves
– Technologies (fuels, biomaterials, power, carbon 

management (CCS)

– Cropping systems

– Logistics, markets, CoC

– Business models & investment.
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Thanks for your attention

For more information, see:

- www.bioenergytrade.org

- Sciencedirect/Scopus

- http://srren.ipcc-wg3.de/report


