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Bio-energy  : pending issues

- resources

- sustainability

- GHG savings
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Biomass & RE objectives

 20 % RES by 2020 , incl. 10 % of transport E 

 BIOMASS :

 Wood/ fiber/residue for heat and power

 Much better ghg reduction potential , esp. In CHP

 60 % of actual RES ; of which 80-90 % wood + “residue”

 Making the 20 % in 2020 = biomass x 2-3
(RE Roadmap 2008)

 Many sources of cellulosic biomass are being mentioned :

 Existing forests ( logging residue, compl. Fellings, whole tree 
harvesting, roots, stumps…)

 Afforestation programmes ( long term )

 Short rotation coppice ( willows/ poplars / alder)

 Fiber crops ( Miscanthus, Giant reeds , etc )

 Peat ( big resource but big emissions potential )

 Agricultural residue (soil ?) and MSW (availability?)
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Stora Enso 2000 : optimism 
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METLA 2004 : more optimism
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Mantau 2006 : caution and ?
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CEPI 2007 : shortage by 2020
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NL govmt. 2008 : don’t know

Source : Comparison of  8 mayor biomass availability  studies, consortium led by Utrecht univ. 
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UN-ECE 2008 : more wood needed

Demand pull as a result of energy policy

Development of wood consumption for energy use if 

EU targets (RES) are realized as planned

349 M m3

591 M m3 1)

768 M m3  2)
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EU-RES-targets:

1) 2010: 12%
2) 2020: 20%

Source: Hetsch / Steierer / Prins (2008) UNECE/FAO Geneva, 2008



9

Vattenfall 2010 : no limits
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EU Wood 2011 : yes we can !
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Real potential ?

 Information about biomass feedstock 

sources remains scattered, dispersed, 

incomplete and difficult to compare

 What is clear  :

 Other wood use will come under severe 

pressure, so will related industry

 Competition for resources will be fierce,driving 

up prices, causing policy changes…

 Heavy reliance on imports is a likely option,  

leading to indirect effects (“ILUC”)
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Pls. look at ALL biotic outputs
 Traditional agro – cereals, veg. oil, sugar,

 Traditional livestock  – wool, cotton, meat, tallow

 Traditional forestry – wood, paper, panels

 Or, the new competitors:
 Biofuels (Renewable Energy Directive – 10 %)

 Biomass (Biomass strategy – 2/3 of 20 % RE)

 Advanced bio-materials (wood-based > how much ? )

 Green Chemistry (biorefineries) 

( Bio-economy = more of all of the abov > how much ?)

But remember : ecosystem stability is the basis for      
all biological production and land is a limited 
resource
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Sustainability issues
Applying  RED crit. for biofuel to biomass ?

 Biodiv.  No go :

 biofuel  : Y biomass : Y

 Carbon No go :

 biofuel  : Y biomass : N

(avoid LUC) (if no LUC anyway)

 Cultivation requirements

 biofuel : Y biomass :  N          

(= CAP or similar) (time/spatial scale)

 GHG savings standards

 Biofuel : Y biomass : ?

(default or actual) ( diff. applications / LULUCF)
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GHG emissions from biomass ?

 Sinks or production from forests, that is the question.

 “Additional “ biomass is required  (Searchinger)

 Bio-E is only “Conventionally” carbon neutral (IPCC)
 Emissions not counted under the energy sector 

should be accounted for under LULUCF regime

 What the atmosphere “sees” is more GHG if bio-energy comes 
from intensification, land use change, underground biomass

 No LULUCF acc. = blank check for drawing down terrestrial      
C-stocks for bio-energy 

 Change from forest to other land use/ pasture to arable  
always means additional emissions from vegetation and 
soil. None of the studies so far look at soil emissions 

 Burning imported biomass may mean big “leakage” of 
carbon if no accounting at all e.g.when from non A I c.
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Reducing emissions ?

 GHG “savings” / Fossil fuel “substitution”

 GHG “efficiency” / “Green fuels” 

 All this CAN make sense if an amount of fossil carbon 
corresponding with the carbon content of an equal unit of 
alternative energy is effectively NOT mined or pumped up. 

 ONLY effective after depreciation period of carbon debt at 
start

 In the current scenario of rising energy global use, the main 
effect of alternative fuels is more energy on the market  

 Only with effective capping of energy use will real 
substitution be possible, but no policy about this

 Current perfomance of RE should be intepreted as 
POTENTIAL only
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What else  ?

 Other RES  (GHG subst. Rating)
 Wind power

 Solar ( H & E )

 Geothermal

 Tidal & Wave

 Hydro (decentralized)

 [CCS & Nuclear]

 [Agrofuel]

(source : M.Jacobson – Stanford)

 “Cosmic” RES have much lower total ecological footprint 
according to LCA analysis and better E return on 
investment (“EROI” scaling)

It looks increasingly obvious that bio-E is a poor option if 
we want to do something about global change…
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Looking at all energy sources :

Biomass potential is only a tiny fraction of total RES potential
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New demand : Green Economy
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1 Bn Barrels = 12 days
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NO BIOFUELS 

EU field 

growing crops 

for food

WITH BIOFUELS
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+

Impossible to separate EU actions and 

international impacts (direct and indirect)

Indirect Land Use Change (ILUC) is caused 

by crop displacement:

…increased emissions to fill in the gap in the food market due to: 

- Land expansion (into natural vegetation or set-aside land)

- Emissions from intensification

Diverting 1 ton EU wheat from food 

to bioethanol will not change 

emissions from that EU farm



The losing end 



LULUCF emissions 



EU Wood policy points 

 SUPPLY : Mobilise more wood from existing forests
 Raise harvest levels

 Use more parts of the tree (above ground and below ground 
biomass)

 Increase supply of wood from outside the forestIndustry residues

 Landscape care wood, trees outside the forest

 Post consumer recovered wood

 Expand forest area (short rotation coppice)

 Increase imports from other regions

 DEMAND
 Promote energy efficiency

 Promote use of renewables other than wood

 Use wood more efficiently, in industry and for energy


