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Biomass & bioenergy  

flows according to IEA  

+ other refs (2008) 

[IPCC- 

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

Global wood pellet trade 2009 

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

Global biofuels production and main 

international trade 2009 
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Global production and trade of the 

major biomass commodities (2008)  
 

 

Mton in 2008 

Bioethanol  Biodiesel  Wood pellets  

Global production 52.9 10.6 11.5 

Global net trade 3.72 (*) 2.92 Approx. 4  

Main exporters Brazil US, 

Argentina, 

Indonesia 

Malaysia 

Canada,USA, 

Baltic countries, 

Finland, Russia 

Main importers USA, 

Japan,  

EU 

EU Belgium, 

Netherlands, 

Sweden, Italy 

(*) An estimated 75% of the traded bioethanol is used as transport fuel.  

[Heinimö & Junginger, Biomass & Bioenergy, 2009] 
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 2050 Bioenergy Potentials &  

Deployment Levels 
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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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Cost ranges various 

current bioenergy systems. 

[IPCC-SRREN, 2011] 
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Projected production costs estimated 

for selected developing technologies 

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

2011] 
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Status iLUC (an opinion) 

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

• More detailed regional studies: depends highly (Fully…) 
on rate of improvement in agricultural and livestock 
management. 

• CGE: extrapolates past developments, very sensitive to 
input data, poor in tackling technological change… 

 

• iLUC is a reactive concept while we actually want to be 
proactive in avoiding it altogether… 

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

[Faaij, 2011] 



Copernicus Institute 
Sustainable Development and Innovation Management 

Confrontation of  

bottom-up vs. top down 

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, verify 
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. 
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Driving forces, dimensions, scales… 
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Initiatives and certification systems on 

biomass and bioenergy certification 
(substantially more systems exist) 

[van Dam et al., RSER, 2010] 
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Key characteristics of initiatives and systems 

on biomass and bioenergy certification 

[van Dam et al., RSER, 2010] 
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Operationalisation of sustainability criteria  

costs 

land  

availability 

Criteria 

deforestation 

competition with  

food production 

biodiversity 

soil erosion 

fresh water 

nutrient leaching 

pollution from 

chemicals 

employment 

child labour 

wages 

Impact  

crop 

management 

system 

yield quantity 

cost supply 

 curve 

[Smeets et al., Biomass & Bioenergy, 2010] 
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Cost supply curve 

Brazil with sustainability demands 
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Cost supply curve 

Ukraine with sustainability demands 

[Biomass & Bioenergy, Smeets et al., 2010] 

1,0

2,0

3,0

4,0

5,0

6,0

7,0

0 500 1.000 1.500PJ

€
 G

J-
1

reference scenario

wages 

child labour 

education 

health care 

pesticide use 

nutrient losses 

soil erosion 

biodiversity - loose

biodiversity - strict



Copernicus Institute 
Sustainable Development and Innovation Management 

  

 

Copernicus Institute 
Sustainable Development and Innovation  

Indicative cost impacts of applying 

sustainability criteria… 
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[Biomass & Bioenergy, Smeets et al., 20010] 
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(land use policy)] 
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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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The IEA on biofuels…  

IEA-ETP, 2008 
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Biomass supply and demand in 2020 
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[Hoefnagels et al, UU/Task 40, 2011] 
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Simulated Biomass trade flows 2020  

RU

FI

SE

FR

UA

ES

NO

TR

PL

DE

IT

UK
BY

RO

IE

LT

BG

AT

LV

HU

CZ

PT

RS

GR

EE

SK

BA

HR

NL

CH

DK

BE

MD

AL

SI

MK

ME KS

CY

LU

MT

MC

RU

FI

SE

FR

UA

ES

NO

TR

PL

DE

IT

UK
BY

RO

IE

LT

BG

AT

LV

HU

CZ

PT

RS

GR

EE

SK

BA

HR

NL

CH

DK

BE

MD

AL

SI

MK

ME KS

CY

LU

MT

MC

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

Import 
non-EU

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] 
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Opposing  

sketches for  

the scenario  

preconditions, 

 technological  

challenges, 

and  

impacts for  

bioenergy  

deployment  

on long term  

following  

Typical 

IPCC SRES. 

 

[IPCC-SRREN, 2011] 
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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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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; ethanol closest to commodity 
trading. 

• Rapid growth very likely to continue; in particular 
(‘advanced’’) pellets (torrefaction); cultivated wood is 
becoming more important. 

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

• 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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 Thanks for your attention 
For more information, see:  

 

www.bioenergytrade.org 

 
• Detailed activities 

• Background information 

• Results 

• Events  

• Subscribe to the newsletter (2x per year). 

 

 And: 

  - Sciencedirect/Scopus 

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


