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Entwicklungen im internationalen 
Biomassehandel – fokussiert auf 

Holzbrennstoffe

LIGNA-Fachtagung 14.05.2007

Martin Junginger
Copernicus Institute - Utrecht University
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Overview 
• What are the long-term potential for biomass, and why is 

international biomass trade important?
• Current and future developments in international biomass 

trade: 
1) Wood pellets 
2) Indirect trade of lignocellulosic material
3) Ethanol 
4) Palm oil      
5) Use of lignocellulosic feedstock for 2nd generation 

biofuels
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POTENTIAL FOR BIO-ENERGY?
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B1-2010

Integrated assessment modelling
using IMAGE (RIVM) for assessing
land-use and production potentials of 
biomass for energy
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B1 2020
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B1 2030
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B1 2050
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Land availability depends strongly on 
scenario and drivers (population 
growth, trade, land use, technology 
development, food production etc.)
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Bioenergy production potential in 2050 for 
different levels of change in agricultural 

management
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Numbers above the bars are in Exajoules (EJ). For co mparison, global energy 
consumption in 2005 was about 430 EJ.

Source: Smeets and Faaij, 2004
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Bioenergy halfway this century…

• 100 EJ from forest & agri. residues & organic wastes
• 100 EJ from restoration schemes degraded lands
• 200 EJ from good quality land released due to higher 

efficiency in agriculture (DC’s, Eastern Europe…)

Large parts these potentials could be based on 1) 
woody forest & process residues, 2) lignocellulosic 
crops, e.g. willow, eucalyptus (as energy crops) or 3) 
other species for aforestation / reforestation projects 
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Bioenergy halfway this century…

=> 400 EJ is an expected 1/3 of the world’s 
future energy needs; the key alternative for 
mineral oil!

• Represents 1-3 TRILLION US$ market value 
worldwide; larger than agriculture…

• Involves some 10% of the worlds land surface
/ one fifth of agricultural/pasture lands.
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International bio-energy logistics 
not a showstopper when organized rightly
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International bio-energy logistics 
not a showstopper when organized rightly

(both in terms of energy losses and costs)
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Recent demand and supply developments:

Demand for solid biofuels (mainly pellets):
• Co-firing for electricity (& heat) production in 

Sweden, the Netherlands, Belgium, UK
• Small scale use for residential heating in e.g. 

Austria, France, Germany, Sweden, USA
• Total produced volume in 2006 estimated at 5 

million tonnes (2004: 4 million tonnes)

Main drivers: climate change, renewable electricity & 
CO2 policy support measures and oil price!
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Recent demand and supply developments:

Demand for biofuels for transportation (bio-ethanol, 
biodiesel): 

Is currently growing strongly because of policy 
developments in the EU (5.75% biofuels in 2010, 
10% in 2020), the USA (state of the Union: get rid of 
oil addiction) and many other countries with biofuels 
programs / targets (e.g. Brazil, Japan, India, China, 
Thailand & many more)

Main drivers: climate change, biofuel support measures, 
the oil price and security of supply
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Use of biomass in the Netherlands in large power plants

Renewable electricity production in the Netherlands using imported biomass (wood 
pellets, agro-residues, vegetable oils) to co-fire in gas- and coal power plants
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Wood pellet exports from Canada

Source: John Swaan, August 2006, Linkoping, Sweden

Total prod.: 
1.2 Mtons in 
2006

Destinations:
Sweden, UK, 
Netherlands, 
Belgium...

Production & 
Exports 
expected to 
double in 5 
years
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WOOD PELLETS PRODUCTION IN NORTH AMERICA
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WOOD PELLETS PRODUCTION IN EUROPE
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WOOD PELLETS CONSUMPTION EUROPE
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Wood Pellets: Conclusions 
• Production, trade and consumption is growing exponentially

• Increasingly, local production is not sufficient to cover demand

• European wood pellet demand may be as high as 12 Million tonnes in 
2010 (depending on policies, oil prices etc.)

• Up to one third of this demand could be imported from outside Europe

Source: R. Remmers, 
Essent, Feb. 2007
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Indirect trade of (woody) biomass

  Border of the country  
  

Indigenous growth 
of biomass in 

fields and forests  

Raw material use 
and final 

consumption of 
biomass   

Raw material use  
and final 

consumption of 
biomass  

Consumption   
and    

production of 
biofuels  

Fuels  =>  
Raw material  =>  

Products =>  
Food  =>  

Fodder =>  
  

Biomass import   
 (Wood pellets, 

liquid biofuels) 

Biomass export 
 

By products & 
biodegradable 
wastes   
 (Round wood, 

grain) 

(Forest chips, 
grain) 

(Ethanol)    

(Forest products) 

Consumption  
and    

production of 
biofuels 

Source: Heinimö & Junginger, 2007
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Indirect trade of (woody) biomass

1 Mt4MtWood pellets

1 Mt44 MtCharcoal

3.5 Mm31 772 Mm3Fuel wood

<0.5 Mt3.5 MtBiodiesel

3.5 Mm341 Mm3Ethanol

Solid and liquid biofuels

111 Mt354 MtPaper and paperboard

42 Mt189 MtPulp for paper production

130 Mm3416 Mm3Sawn timber

37 Mm3197 Mm3Wood chips and particles

121 Mm31 646 Mm3Industrial round wood

Industrial wood and forest 
products 

Volume of international 
trade in 2004

World Production in 2004Product

Source: Heinimö & Junginger, 2007
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Indirect trade of (woody) biomass

0.76 EJTotal

0.04Palm oil 

0.02Wood pellets 

0.02Charcoal 

0.03Fuel wood

0.02Biodiesel 

0.09Ethanol 

0.22 EJDirect trade

0.13Wood chips and particles

0.41Industrial round wood 

0.54 EJIndirect biomass trade

For comparison, global biomass utilization contributes approximately 11% 
(47 EJ) share in worlds primary energy consumption

Source: Heinimö & Junginger, 2007
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Ethanol exports from Brazil

Source: Walter 2007, IEA Bioenergy Task 40

Destinations: 
USA, India, 
Sweden, 
Japan, 
Netherlands, 
...

Exports 
expected to 
double by 
2015
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Biodiesel from palm oil
• Large-scale production in Malaysia

and Indonesia (85% of world total of 
37 Mtonnes in 2004)

• 23 Mtonnes traded in 2004, mainly
used for food application, main
importers EU & Asia

• Increasingly used for a) biodiesel 
production b) cofiring in gas-fired
electricity plants

• Recently heavily critized because of 
accused rainforest deforastation, 
large CO2 emissions and vast 
monocultures

��������	
���

�
	
�
�	

������������������
�����������
���

Potential future biofuel production in Mozambique

Batidzirai & Faaij, 2005
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Comparison of bioenergy 
growing costs by region type (€/GJ)

Batidzirai & Faaij, 2006
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Logistics for
export….

Batidzirai & Faaij, 2006
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Example of logistic chains supplying 
Fischer-Tropsch fuels from Mozambique 

to Rotterdam in 2015

Batidzirai & Faaij, 2006

Based on Eucalyptus plantations and central FT conv ersion

For comparison: a diesel price of 0.8 €/ liter = 21 € / GJ
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• Global biomass potentials are large, but need to be 
developed, Biomass 30%+ of primary energy demand 
possible, both within the EU and on a global level; key 
alternative for oil and reducing GHG emissions!

• Large potentials are (far) away from main demand centers, but 
long distance supply chains are not a show-stopper when 
(advanced) pre-treatment and large scale logistics are used

• Main biomass potentials in developing countries -> this may 
present a major opportunity for developing countries, 
especially if they produce high-value products such as ethanol 
of biodiesel themselves

Final remarks (1)
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• However, current biomass trade growing exponentially in 
many cases, driven by a) high oil prices and b) policy support 
and targets for renewable energy 

• This causes “wild-west” situations with a number of negative 
side-effects, also strongly fluctuating prices and volumes

• Sustainability criteria for the production of biomass are 
needed, though utilization of (woody) byproducts is largely 
unproblematic (especially when from certified forests)

• Currently these are developed mainly on a national / private 
initiative level, but on the longer term, also aim for an 
international accepted sustainability framework

Final remarks (2)
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PELLETS@LAS
Development and promotion of a transparent European 

Pellets Market

EC-funded project, 12 project partners, Jan. 2007 - Dec. 2009
Aim: to develop and promote transparency on the European fuel 

pellets market
Core activity: data and information collection in all EU 27+2 (plus 

Switzerland and Norway) countries from wood and mixed 
biomass pellet producers, traders and consumers.

Dissemination: through a web-based information platform on 
important fuel pellet market data, such as produced and 
available quantities and qualities and regularly up-dated regional 
sales prices

More information: www.pelletcentre.info (under development)
H.M.Junginger@uu.nl
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Thank you for your attention!

More information: 
www.bioenergytrade.org
H.M.Junginger@uu.nl


