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Sustainable	  	  development:	  the	  role	  of	  bioenergy	  

•  What	  is	  sustainable	  development	  	  
•  A	  future	  based	  on	  fossil	  fuels	  is	  not	  sustainable	  	  
•  TransportaEon	  is	  one	  of	  the	  basic	  components	  of	  development	  	  
•  The	  role	  of	  biofuels	  in	  sustainable	  development	  	  
•  Challenges	  of	  biofuels	  as	  a	  sustainable	  development	  soluEon	  



What	  is	  sustainable	  development	  (“development	  durable”)	  

Sustainable	  development	  is	  development	  that	  meets	  the	  needs	  of	  the	  present	  
without	   compromising	   the	   ability	   of	   future	   genera8ons	   to	   meet	   their	   own	  
needs.	  It	  contains	  within	  it	  two	  key	  concepts:	  

	  
•  the	   concept	   of	   “needs,”	   in	   par8cular	   the	   essen8al	   needs	   of	   the	  

world’s	  poor,	  to	  which	  overriding	  priority	  should	  be	  given;	  and	  
•  the	  idea	  of	  limita8ons	  imposed	  by	  the	  state	  of	  technology	  and	  social	  

organiza8on	  on	  the	  environment’s	  ability	  to	  meet	  present	  and	  future	  
needs.	  
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PROBLEMS	  FACED	  TODAY	  BY	  THE	  WORLD’S	  ENERGY	  SYSTEM	  
	  

	  	  
•  ExhausEon	  of	  easily	  accessible	  physical	  resources,	  	  
	  
•  Security	  of	  access	  to	  fuels,	  	  
	  
•  DegradaEon	  of	  health	  and	  environmental	  condiEons.	  	  
	  
•  Universal	  access	  to	  clean	  energy	  services	  is	  vital	  for	  the	  poor,	  	  
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Biofuel	  contribuEon	  to	  the	  use	  of	  fuels	  

A	  	  
Ethanol	  
x109	  

B	  
Gasoline	  
x109	  

	  
A/B	  

87	   1286	   6.7%	  

Biodiesel	   Diesel	  oil	  

26	   897	   2.9%	  



Ethanol	  as	  a	  sustainable	  development	  soluEon	  

•  Reduces	  greenhouse	  gas	  (GHG)	  emissions	  
•  Promotes	  rural	  development	  
•  Increase	  security	  of	  supply	  
•  Economically	  compeEEve	  

	  





Employment	  numbers	  from	  Proalcool	  
Jobs	  per	  unit	  of	  energy	  produced	  	  



PerspecEves	  for	  the	  ReplicaEon	  of	  Brazilian	  Ethanol	  
Program	  in	  Other	  Developing	  Countries	  
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Challenges	  of	  	  ethanol	  as	  a	  sustainable	  development	  soluEon	  

•  Increased	  deforestaEon	  and	  loss	  of	  biodiversity	  
•  Food	  x	  fuel	  conflict	  	  
•  “The	  domino	  effect”	  (LUCF)	  and	  how	  to	  avoid	  it	  











Commodity	  price	  effects	  from	  Laborde	  (2011)	  for	  selected	  sectors	  and	  world	  regions	  
(comparison	  between	  2020	  reference	  and	  2020	  biofuel	  policy	  scenario)	  	  



The	  domino	  effect	  
What	  is	  the	  link	  between	  biofuels	  and	  indirect	  land	  use	  change	  (ILUC)?	  	  
	  
When	  biofuels	  are	  produced	  on	  exisEng	  agricultural	  land	  this	  can	  cause	  a	  
sort	   of	   "chain	   reacEon":	   since	   there	   is	   always	   a	   demand	   for	   food	   and	  
feed	   crops,	   someone	   may	   start	   producing	   more	   food	   and	   feed	  
somewhere	  else,	  for	  instance	  changing	  forests	  into	  agricultural	  land.	  This	  
would	   in	   turn	   increase	   CO2	   emissions	   and	   therefore	   counteract	   the	  
benefits	  resulEng	  from	  the	  use	  of	  biofuels.	  	  	  	  	  



iLUC	  Factors	  for	  biofuels	  (Macedo,	  I.C.	  and	  Nassar,	  A.,	  in	  press)	  



Various	   studies	   have	   argued	   and	   demonstrated	   that	   biofuels	   were	   in	   part	  
responsible	   for	   increasing	   food	  prices	  over	   the	  past	   years	   and	   that	   they	  will	  
cause	  more	  price	  surges	  in	  the	  near	  future.	  The	  extent	  of	  their	  role	  has	  been	  
calculated,	  ogen	  by	  using	  sophisEcated	  economic	  models	  that	  are	  difficult	  to	  
mutually	   compare.	   The	   general	   conclusion	   of	   these	   studies	   is	   that	   any	  
agricultural	  demand	  shock	  from	  biofuels	  in	  a	  market	  that	  is	  already	  restricted	  
in	  opEons	  (low	  in	  stocks,	  nervous	  and	  speculaEve)	  leads	  to	  a	  quick	  increase	  in	  
prices.	  
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Sustainability	  Criteria	  
1.  GHG	  Balance	  
2.  CompeEEon	  with	  food	  &	  energy	  supply,	  and	  others	  
3.  Biodiversity	  
4.  Wealth	  
5.  Welfare	  

a.  Labor	  condiEons	  
b.  Human	  rights	  
c.  Property	  and	  use	  rights	  
d.  Social	  condiEons	  of	  local	  polluEon	  
e.  Integrity	  

6.  Environment	  
a.  Waste	  management	  
b.  Use	  of	  agrochemical	  (including	  ferElizers)	  
c.  PrevenEon	  of	  soil	  erosion	  and	  nutrient	  depleEon	  
d.  PreservaEon	  on	  surface	  &	  ground	  water	  
e.  Airbone	  emissions	  
f.  Use	  of	  GMOs	  


