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Objec>ves	
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Ø To	
  calculate	
  global	
  sustainability	
  indicators	
  for	
  
Spanish	
  agriculture	
  over	
  30	
  years	
  

Ø To	
  iden>fy	
  sustainability	
  indicators	
  allow	
  us	
  to	
  
assess	
  the	
  impact	
  of	
  technology	
  along	
  food	
  
chain	
  	
  

Ø To	
  quan>fy	
  the	
  evolu>on	
  of	
  indicators	
  at	
  
na>onal	
  level	
  	
  



Approach	
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Approach	
  

q What	
  are	
  the	
  physical	
  bases	
  of	
  the	
  main	
  Spanish	
  
agricultural	
  and	
  livestock	
  produc>ons	
  and	
  how	
  have	
  
they	
  changed?	
  	
  

	
  
q How	
  have	
  the	
  agricultural	
  economy	
  ,	
  labour	
  
produc<vity	
  and	
  its	
  contribu<on	
  to	
  agriculture	
  
evolved?	
  

q How	
  have	
  basic	
  food	
  prices	
  behaved	
  in	
  comparison	
  
with	
  other	
  consumer	
  prices	
  ?	
  	
  



q Long	
  term	
  assessment	
  (1980-­‐2008)	
  

q Wide	
  geographical	
  coverage	
  

q Based	
  	
  in	
  technical	
  and	
  scien>fic	
  works	
  

q Mul>disciplinary	
  research	
  team	
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Approach	
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Approach	
  

Economy	
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Environmental	
  indicators	
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Environmental	
  Indicators	
  	
  

Indicator	
  
	
  

Land	
  
use	
  

Water	
  use	
  
[Total	
  	
  &	
  Blue	
  
for	
  Agriculture]	
  

CO2	
  	
  
CO2	
  equiv.	
  
[livestock]	
  

Energy1	
  
	
  

Loss	
  of	
  
soil	
  

Carbon	
  
flux	
  

	
  
Vegetable	
  
produc<on	
  

	
  
Livestock	
  

9	
  

1	
  Energy	
  from	
  farm	
  machinery	
  combus>ble	
  used	
  on	
  the	
  field	
  	
  



VEGETAL	
  PRODUCTIONS	
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Economic	
  value	
  	
  (€)	
  per	
  unit	
  of	
  
natural	
  resource	
  base	
  –	
  Olives	
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Normalized	
  Indexes	
  	
  Olive	
  groves	
  	
  
	
  Euros	
  (1=	
  average1980-­‐2008)	
  

€	
  /ha	
  

€	
  /blue	
  
water	
  

€	
  /green+blue	
  	
  
water	
  €	
  /	
  energy	
  

€	
  /soil	
  
	
  loss	
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Physical	
  indicators	
  
Resource	
  base	
  over	
  physical	
  produc>on	
  –	
  Maize	
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Economic	
  value	
  	
  (€)	
  per	
  unit	
  of	
  natural	
  
resource	
  base	
  –	
  Maize	
  
	
  



Maize:	
  Water	
  consump>on	
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Maize:	
  Energy	
  use	
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Maize:	
  Yields	
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Environmental	
  Indicators:	
  Trends	
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Trends	
  of	
  yields	
  1980-­‐2008	
  

CROP	
   INCREASE	
  
1980/2008	
  

CROP	
   INCREASE	
  
1980/2008	
  

Wheat	
   50%	
   Melon	
   250%	
  

Barley	
   50%	
   Tomato	
   120%	
  

Maize	
   100%	
   Olive	
  groves	
   108%	
  

Sugar	
  Beet	
   120%	
   Vineyards	
   70%	
  

Sunflower	
   50%	
   Citrus	
  groves	
   25%	
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LIVESTOCK	
  PRODUCTIONS:	
  	
  
PRODUCTIVITY,	
  WATER	
  AND	
  

EMISSIONS	
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Pork	
  
Produc>vity:	
  Kg	
  meat/sow	
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Water	
  consump>on	
  and	
  
emissions	
  	
  



CONCLUSIONS	
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q 	
  The	
  technological	
  improvements	
  
have	
  made	
  possible	
  the	
  access	
  to	
  
safe	
  and	
  affordable	
  food.	
  	
  

q Producer	
  prices	
  have	
  grown	
  (much)	
  
less	
  than	
  consumer	
  prices	
  

23	
  

Conclusions	
  (I)	
  



q Agricultural	
  produc>ons	
  require	
  
significantly	
  less	
  natural	
  resources	
  
than	
  20	
  or	
  30	
  years	
  ago.	
  	
  

q It	
  is	
  not	
  possible	
  to	
  improve	
  
sustainability	
  without	
  improvements	
  
in	
  efficiency.	
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Conclusions	
  (II)	
  



Thank	
  you	
  

•  Profs/Drs:	
  	
  Isabel	
  Bardají,	
  Carlos	
  de	
  Blas,	
  Charo	
  
García,	
  Alberto	
  Garrido,	
  Carlos	
  Hdez	
  Díaz-­‐
Ambrona,	
  Pilar	
  Linares	
  

•  Research	
  Assistants:	
  Mònica	
  Garrido,	
  Jorge	
  Ruiz,	
  
Fanny	
  Ruiz	
  

•  hpp://www.agriculturasostenible.org	
  

25	
  


