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Organic farming and greenhouse gas emissions
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Agriculture and climate change in the Mediterranean

High contribution to GHG
emissions
Mitigation potential?

High vulnerability to climate
change
Adaptation potential?




Soil processes and GHGe in Mediterranean organic

agriculture
N,O emissions affected by Carbon sequestration affected by
fertilizer type management
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LCA of Spanish cropping systems

Sources for inventory analysis and impact assessment
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GHGe in conventional and organic crops in Spain

g CO2-eq/kg
500,0 -
Soil carbon = Nursery
M Greenhouse B Methane
400,0 - Mlrrigation M Pesticides
 Nitrous oxide M Fertilizers
B Machinery + Total
300,0 - .
[ —
200,0 -
L = BE

100,0 - i I
0,0 -

1000 1 & 6 e @ Q0 Q0 Q0 QB Q0 R e QL Qe Qo
RS &Q"J ® ‘\5‘9 \(.; > C ) b(J @) C ) C O C o C K C ) C )
NI G A P A R R SR R A S A

-2000 - S & & K & £ & O & ¢ & & T ® & X @
: O & & &F < E S & & & K & L

N RN W N2 I\ IR\
(.)\) (5) A@ QQ' \2\
(52\ Q)
-300,0 -

Aguilera et al. (Accepted)a, b Agron Sustain Dev



kt CO,e

8.000

7.000

6.000

5.000

4.000

3.000

2.000

1.000

LCA of Spanish crop production

ro

Fuel
use

on

v

Chemical inputs

Fuel, machinery

Greenhouses

Plastic, other materials

Irrigation dams
Irrigation infraestructurj
Irrigation energy

B Machinery production

B Fuel production
Fuel use

B Pesticide production

m K production

M P production

® N production

B Biomass burning

B Rice CH4

B Indirect N20
B Direct N20

Water (electricity, dams)

—>
—_—

Seeds

Organic inputs

Local crop
production

Direct and indirect

——Np
Fuel CO,

Rice CH,

Burning CH, and
—ho———

L

Crop residues

Imports

L\

Crop products

A e



Gg CO,e

25000

20000

15000

10000

5000

-5000

-10000

Scenario modelling: Crop production
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Scenario Modelling:
Self-sufficient food production with dietary changes
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Synergies between mitigation and adaptation

16 years of organic fertilization and cover crops in olive orchards
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Adaptation through organic matter

management
Effects Reduced risks
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Adaptation through organic matter
management
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Conclusions

Conversion to organic farming (OF) usually leads to reduced GHG
emissions per hectare and per kg of product

Lower C footprint under OF is mainly achieved through reduced use of
fossil energy and enhanced soil carbon sequestration

These features, together with enhanced diversity, are related to
adaptability and resilience

Large potential for reduction of GHGe and environmental impacts of food
production through combination of OF and dietary changes

More research and extension efforts are needed to fully develop the
mitigation potential of organic farming
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