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International bio-energy 
markets developing fast… 

• E xci te m e n t :
– S o l i d  b i o fu e l s  t r a d i n g  d e ve l o p s  i n  b i l a te r a l  s e t t i n g ; 

b i o -e th a n o l  e n te r e d  f i r s t  p h a s e s  o f  co m m o d i ty  
m a r k e t  t r a d i n g ; ‘ ’w i l d  w e s t  p h a s e ’ ’

– G r o w i n g  b i o -e n e r g y  d e m a n d  a n d  i n te r n a t i o n a l  
s u p p l y  ch a i n s  cr e a te  u n i q u e  o p p o r tu n i t i e s  f o r  b o th  
p r o d u ce r s  r e g i o n s  a s  i m p o r te r s .

– E n tr e p r e n e u r s  a n d  p o l i cy  m a k e r s  a r e  n o w  d e a l i n g  
w i th  d e ve l o p m e n t  o f  r e g i o n a l  o r  n a t i o n a l  b i o m a s s  
m a r k e t s  i n  a  r a p i d l y  d e ve l o p i n g  i n te r n a t i o n a l  
co n te xt .

• Co n ce r n s :
– F i e r ce  i n te r n a t i o n a l  d e b a te  o n  s u s t a i n a b i l i ty
– D i f f e r e n t  i n te r e s t s  &  p e r s p e ct i ve s  o n  g o ve r n a n ce  &  

p o l i cy
– M a n y  b a r r i e r s  r e m a i n
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Bio-ethanol flows 2000 (kton)

Courtesy of UNCTAD
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Bio-ethanol flows 2004 (kton)

Traded: 3 billion litres
Global production: 32 billion litres

Courtesy of UNCTAD
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More trade developments

IEA Task 40
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POTENTIAL FOR BIO-ENERGY?
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Integration…

Pfff, it’s 
complex…
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Global land surface and main land use 
categories

Land use category (Gha) Remarks
Agriculture 1,5 Includes grassland for intensive

cattle farming
Pastures/grassland 3,5 More extensively managed
Forest 4,0 Includes natural – production forest
Inproductive 4,2 Includes (semi-)deserts, mountainous

terrain and built-on areas.
Total 13,2 Global land-surface (excludes

large ice sheets).
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Potential land-use pattern changes
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Perennial crops (vs. annual crops)
• L o w e r  co s t s  (< 2  € / G J )
• P l a n te d  fo r  1 5 -2 5  ye a r s
• L o w (e r ) i n te n s i ty

– Ca n  r e s to r e  s o i l  ca r b o n  a n d  s t r u ctu r e
– S u i te d  fo r  m a r g i n a l / d e g r a d e d  l a n d s
– R e q u i r e s  l e s s  i n p u t s  (w e l l  b e l o w  k e y  th r e s h o l d  va l u e s )

• E a r l i e r  d e ve l o p m e n t  s t a g e
– L a r g e  s ca l e  a n d  d i ve r s e  e xp e r i e n ce  n e e d e d
– L e a r n i n g  cu r ve  to  b e  e xp l o i te d

• W i d e  p o r t fo l i o  o f  s p e c i e s
– P o s s i b i l i t i e s  f o r  e n h a n ci n g  (b i o -) d i ve r s i ty
– A d a p ta b l e  to  l o ca l  c i r cu m s ta n ce s  (w a te r , i n d i g e n o u s  

s p e ci e s )
– I m p r o ve m e n t  p o te n t i a l
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Global cost-supply curve for energy crops 
for four scenarios for the year 2050 
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Uncertainties and key issues

• W a te r  r e s o u r ce s
• M a n a g e m e n t  o f  b i o d i ve r s i ty  
• I n te r a ct i o n  w i th  co n ve n t i o n a l  

m a r k e t s  (f o o d , f o r e s t r y ).
• P r o p e r  G H G  a cco u n t i n g  a n d  l a n d -

u s e  m a n a g e m e n t .
• B a l a n ce d  e co n o m i c d e ve l o p m e n t  

(m a cr o  &  m i cr o  s ca l e ).
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Initiatives on certification of 
biomass for energy

• G o ve r n m e n t s : UK , N L , D , B , a n d  
m o r e  E U n a t i o n s …; E C.

• N G O’s : 
• I n te r n a t i o n a l  b o d i e s : UN E P , 

UN CT A D , F A O,…
• M a r k e t  

i n i t i a t i ve s / m u l t i s t a k e h o l d e r : 
r o u n d ta b l e s  o n  p a l m , s o y  a n d  
b i o f u e l s , G G L , E l e ct r a b e l ,…IEA Task 40:Van Dam et al., 2007; 

Biomass & Bioenergy, Forthcoming:
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Cramer Cie.: minimum safeguard-> 
stabilisation-> improvement… 

• G H G  ba la nce  -> Ch a i n  p e r fo r m a n ce  (3 0 -8 0 %+..)
• L a nd-us e/com petition with food: r e p o r t i n g ; to  

b e  d e ve l o p e d .
• B iodiver s ity -> r e p o r t i n g / F S C/ R S P O; to  b e  

d e ve l o p e d .
• W ellfa r e  -> R e p o r t i n g  E P I ; to  b e  d e ve l o p e d  

fu r th e r .
• W ell being -> I L O, S o ci a l  a cco u n ta b i l i t y  

s t a n d a r d s , e tc.
• E nvir onm ent

– W a s te ; l a w , G P G ’s
– A g r o ch e m i ca l s ; l a w , G P G ’s  (fu r th e r  d e ve l o p m e n t).
– S o i l  q u a l i ty ; r e p o r t i n g / m o n i to r i n g  (fu r th e r  

d e ve l o p m e n t).
– W a te r  q u a l i ty  &  q u a n t i ty ; l a w , r e p o r t i n g / m o n i to r i n g  

(fu r th e r  d e ve l o p m e n t).
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Potential barriers and boundary 
conditions

• S e n s e  o f  u r g e n cy  – i n te r n a t i o n a l  t r a d e  
i s  g r o w i n g  f a s t

• B u t , w i th  to o  m a n y  i n i t i a t i ve s  o n  va r i e s  
l e ve l s , a  d a n g e r  o f  f r a g m e n ta t i o n  a n d  
i n co m p a t i b l e  ce r t i f i ca t i o n  s y s te m s  e xi s t s  
– p r e ve n t  p r o l i f e r a t i o n  o f  s t a n d a r d s

• S ta k e h o l d e r  i n vo l ve m e n t  i n  p r o d u ci n g  
co u n tr i e s  o f te n  n e g l e cte d , e s p e ci a l l y  
s m a l l h o l d e r s
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Potential barriers and boundary 
conditions

• Co m p l i a n ce  w i th  W T O r u l e s  a n d  
i n te r n a t i o n a l  t r e a t i e s

• s o m e  s u s ta i n a b i l i t y  cr i te r i a  m a y  a ctu a l l y  
co n f l i ct  w i th  e a ch  o th e r

• a d d i t i o n a l  co s t s  o f  m e e t i n g  th e  
s u s t a i n a b i l i ty  cr i te r i a  (a n d  co s t  o f  
ce r t i f i ca t i o n ) w i l l  h a ve  to  b e  e va l u a te d  

• I n cl u s i o n  o f  n o t  e n o u g h / s o f t  cr i t e r i a  w i l l  
r e s u l t  i n  “ g r e e n w a s h i n g ”  (f e a r  o f  N G O’s )

• I n cl u s i o n  o f  to o  m a n y  cr i t e r i a  w i l l  m a y  i n  
f a ct  cr e a te  n e w  m a r k e t  b a r r i e r s  (f e a r  o f  
i n d u s t r y)

• M o n i to r i n g  o f  co m p l i a n ce  cr u ci a l , 
o th e r w i s e  th e  “ ch e a te r s ”  m a y  w i n  (f e a r  o f  
b o th  N G O’s  a n d  i n d u s t r y)
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Water

• M a n y  (p o te n t i a l l y ) s t r e s s e d  a r e a s
• A s s e s s m e n t  o n  w a te r s h e d  l e ve l  

n e e d e d
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Biodiversity

• L a ck  o f  c l e a r  i n d i ca to r s
• I m p a ct s  o f  b i o e n e r g y  va r y
• D i f f e r e n ce s  i n  t i m e  h o r i z o n s
• D i f f e r e n ce  1 s t  - 2 n d  g e n e r a t i o n  

b i o f u e l  cr o p s
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Limitations in 
potentials: agri yields

Co m p a ct  fo o d  p r o d u ct i o n  
>B i o m a s s  y i e l d  i n cr e a s e
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Limitations in 
soil and water
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Impacts on (woody) 
crop potentials

• 4 0 % n o t  a va i l a b l e
• 2 0 %: l e s s  u s e fu l  o r  m o r e  

a t t r a ct i ve ?
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Overall
Picture

Y e s , 
b i o m a s s  

ca n  p l a y  a  
s i g n i f i ca n
t  r o l e  i n  

f u tu r e  
e n e r g y  
s u p p l y
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Bioenergy halfway this century…

• 1 0 0  E J  f r o m  f o r e s t  &  A g . r e s i d u e s  
&  o r g a n i c  w a s te s

• 1 0 0  E J  f r o m  r e s to r a t i o n  s ch e m e s  
d e g r a d e d  l a n d s

• 2 0 0  E J  f r o m  g o o d  q u a l i ty  l a n d  
r e l e a s e d  d u e  to  h i g h e r  e f f i c i e n cy  i n  
a g r i cu l tu r e  (D C’s , E a s te r n  
E u r o p e …)
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Bioenergy halfway this century…

• ~ 4 0 0  E J  i s  a n  e xp e cte d  1 / 3  o f  th e  
w o r l d ’s  f u tu r e  e n e r g y  n e e d s ; th e  k e y  
a l te r n a t i ve  f o r  m i n e r a l  o i l !

• R e p r e s e n t s  1 -3  T R I L L I ON  U$  
m a r k e t  va l u e  w o r l d w i d e ; l a r g e r  th a n  
a g r i cu l tu r e …

• I n vo l ve s  s o m e  1 0 % o f  th e  w o r l d s  
l a n d  s u r f a ce  /  o n e  f i f th  o f  
a g r i cu l tu r a l / p a s tu r e  l a n d s .
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The key linkages…

• A g r i cu l tu r e  k e y  f o r  b i o -e n e r g y…
• B i o -e n e r g y  co u l d  b e  th e  k e y  l e ve r  

f o r  r u r a l  d e ve l o p m e n t .
• B i o -e n e r g y  i s  i n cr e a s i n g l y  

p r o p e l l e d  b y  s o u n d  e co n o m i cs ; 
m a r k e t  a l m o s t  u n l i m i te d  (a n d  
u n co n tr o l l e d )

• S u s ta i n a b i l i ty  to  b e  s e cu r e d  i n  a  
g l o b a l  s e t t i n g .



C o p e r n ic u s  I n s ti tu te
S usta ina ble D evelopm en t a nd I nnova tion  M a na gem ent

What I did NOT say:

• B i o m a s s  p o te n t i a l s  a r e  a  g i ve n  
(1 0 0 0  E J  +)

• B i o m a s s  i s  a l w a ys  g o o d .
• D e ve l o p i n g  b i o m a s s  p o te n t i a l s  i s  

e a s y .
• B i o m a s s  m o n o cu l tu r e s  a r e  g r e a t .
• A l l  q u e s t i o n s  a r e  s o l ve d .
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What you may conclude:
• B i o m a s s  r e s o u r ce  (a n d  l a n d ) b a s e  m u ch  m o r e  

d i ve r s e  th a n  a g r i cu l tu r a l  cr o p s  (a n d  l a n d ) 
a l o n e .

• B i o m a s s  cu l t i va t i o n  s ch e m e s  (w i th  p e r e n n i a l s ) 
c a n  o f f e r  s u b s t a n t i a l  e co l o g i ca l  a n d  s o ci o -
e co n o m i c b e n e f i t s .

• I n  l a r g e  p a r t s  o f  th e  w o r l d , m o r e  e f f i c i e n t  
a g r i cu l tu r e  i s  d e s i r a b l e  f o r  s u s t a i n a b l e  
d e ve l o p m e n t  a s  s u c h .

• B i o m a s s  p r o d u ct i o n  to  b e  s e e n  a s  a  w i d e  
p o r t fo l i o  o f  p o s s i b l e  cu l t i va t i o n  &  s u p p l y  
s y s te m s .

• T h i s  o p t i o n / p a th w a y  i s  to o  i m p o r ta n t  to  b e  
d i s ca r d e d ; r a r e  l i n k  b e tw e e n  r u r a l  
d e ve l o p m e n t  i s s u e s , G H G  co n tr o l  a n d  e n e r g y  
s e cu r i ty  o n  a  g l o b a l  s ca l e .
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Closing remarks (III)
• F l a g s h i p  p r o j e ct s  (to  d e m o n s t r a te  m u l t i p l e  

b e n e f i t s  a n d  f r a m e w o r k (s ) u n d e r  d i f f e r e n t  
co n d i t i o n s ; s o l i d  f u e l s … m u l t i p l e  m a r k e t s  w i th  
i n te r n a t i o n a l  f o cu s …

• P r o m i s i n g  f u tu r e ; b u t  p o l i cy  n e e d s  to  ch o o s e  
a n d  co o r d i n a te  (a g r i cu l tu r e , t r a d e , c l i m a te , 
e n e r g y  a n d  d e ve l o p m e n t  a r e  i n te r l i n k e d  h e r e ).

• S tr o n g  n e e d  fo r  i n te r n a t i o n a l  co l l a b o r a t i o n  
a n d  a ct i o n : h a r m o n i z a t i o n  o n  ce r t i f i ca t i o n , 
m a r k e t  d e ve l o p m e n t  &  t r a d e , i n ve s tm e n t  i n  
D C’s …


