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Biophysical Modelling

Processes
e Weather

e Hydrology
e Erosion

e Carbon sequestration
e Crop growth

e Crop rotations

e Fertilization

e Tillage

e |rrigation

e Drainage

e Pesticide

e Grazing

e Manure

Major outputs
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v' Crop yields, environmental effects (e.g. soil carbon)

v' 20 crops (>75% of harvested area)

v' 4 management systems: High input, Low input, Irrigated, Subsistence
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Publishing the indicators
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Crop Technology Data Base
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Region Altitud  Soil Farm Rotation Water Tillage Fertilz Residue Item Unit  Value
Poland 0-300 Sand ES3 W-W-S Irrig Conv. Basic Basic Wheat dt/haly 50

Poland 0-300 Sand ES3 W-W-S Irrig Conv. Basic Basic S-Beat dt/haly 200
Poland 0-300 Sand ES3 W-W-S Irrig Conv. Basic Basic Straw dt/haly 50

Poland 0-300 Sand ES3 W-W-S Irrig Conv. Basic Basic Labor hr/haly 30

Poland 0-300 Sand ES3 W-W-S Irrig Conv. Basic Basic Land ha/haly 1

Poland 0-300 Sand ES3 W-W-S Irrig Conv. Basic Basic Diesel I/haly 40

Poland 0-300 Sand ES3 W-W-S Irrig Conv. Basic Basic

Poland 0-300 Sand ES3 W-W-S Irrig Conv. Basic Basic Soil-C kg/haly 50

Poland 0-300 Sand ES3 W-W-S Irrig Conv. Basic Basic Erosion kg/haly 15

Poland 0-300 Sand ES3 W-W-S Irrig Conv. Basic Basic NO3-L kg/haly 20
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Scenario building

Main exogenous drivers:

Population (IIASA projections)
Diets (FAO, 2006)
Bio-energy demand (POLES team, JRC Seville, WEQ)

(GDP, technological change,...)

Output: production Q = land use, water use, GHG, environment
consumption Q
trade flows

prices

1’



Education
=

Source: Lutz, 2007



Democratization
=

Source: Modelski, 2002
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Impact of REDD

1’
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. i Cropland
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u Grassland

m Other Natural Vegetation
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Analysis (in progress)

e GHG benefits from cattle ranching
intensification policies in Brazil?

— Reduced emissions in Brazil vs. abroad

1’



Ranching intensification policy scenarios

Trade

Internal Policy Tax levied of IJE

: =armouTteguat iGey

Fixed S75 S50 S25 O 725 T50 T75 75% of per int
hectare

Free S75 S50 S25 O 1725 T50 T75 grassland
intensification
cost. Flatly
levied on all
producers who
don’t adopt
Intensive

practices.

75% of unit (per hectare) grassland intensification cost paid as subsidy to
ranchers who convert. Intensification cost=C,=C,+F*(C;+C;)
C,=annualized intensification cost/ha

C,=area cost/ha

F=fertilizer/ha

C.=fertilizer transport cost per unit fertilizer

Ce=cost of fertilizer purchase (fertilizer price)
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GHGs Accounted

Direct lifecycle GHG

Unmanaged Forest

balance (relative to
fOSSII fue|S) Forest products:
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S
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|
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Two background scenarios: fixed vs. free

_tLa.df_mLE;LazMLth_thf_Re&I&LthMLd_g

[TASA

8 Supply under intensification subsidy 2010-2030
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Trade can increase the GHG benefits from cattle
ranching intensification in Brazil

Simulated Mitigation (Mt CO2e)
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Land Sparing in Brazil vs. Rest of the World

(Mha 2010-2030)

Boosting cattle density in Brazil
could greatly reduce global
greenhouse gas emissions from
land use change, but not by
sparing Brazilian land for 50
forests and fuels. According to
our simulation, subsidizing
greater cattle density in Brazil
might increase substantially the
amount of cattle products

Brazil produces, but might not
actually prevent an increase in
the overall area of pasture in
Brazil. The mechanism for
reduced emissions is 20
displacement of cattle

production and associated
deforestation in other countries 1

Cropland ROW
Cropland Brazil
® Forest ROW
" Forest Brazil
¥ Avoided Pasture Increase ROW

Avoided Pasture Increase Brazil
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Basic insights

e Think globally, act locally

e Positive ILUC

— Trade evaluated as conducive to
environmental outcomes

- Production re-bound effect is desirable

1’
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