Can we mitigate climate change and sustainably feed the world ?
The links between energy and land-use in the long-term mitigation strategies

Florian Leblanc!?2, Ruben Bibas!, Thierry Brunelle'-, Patrice Dumas'*
Contact : leblanc@centre-cired.fr

& cirad

1 - Centre International de Recherche sur ’Environnement et le Developpement, Nogent-sur-Marne, France

FOR DEVELOPMENT

el cole des Pont 2 — Ecole National des Ponts et Chaussée
Larisiech 3 - Centre de Cooperation Internationale en Recherche Agronomique pour le Développement, Montpellier, France

© Overview
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The Nexus land-use model takes as inputs a demand of biomass and computes variables of intensification through an
economic and biophysical parametrisation :

O NLU takes energy price signals and bioenergy demand from Imaclim-R :

Economic dynamics . . . . .
Cost minimisation under supply/demand equilibrium on food and biofuel markets ® Fooq demand is exogeneous_and driven by asg.umptlo_ns on population growth and food diet
Ricardian principles o Capital and labor costs of agriculture are Imaclim-R driven
asalellEiR i o Fertilizers price is driven by the light oil and gas price from Imaclim-R
{} — » Demand for bioelectricity is driven by the electricity sectoral modules of Imaclim-R, which producers are price
: I!’r:)TJ?JtI:tion Cropland area takers of the bioenergy price send back from the NLU.
- Food Nexus Land Use (NLU) - Pasture area _ , _ _ _ o
" Biotuel Global scale model - Crop yield » Demand for second generation biofuels competes with refined oil and coal to liquids. We compute a local supply
- Forest of agricultural intensification : _';farggser cons. curve with NLU and the final decision of biofuels producers depends on :
- Calorie / land prices . . .
ﬁ o The endogenous price of bioenergy given by NLU
o The anticipation of price response on the liquids market
. __Biophysical parameters Q Imaclim-R account for NLU feedbacks :
- Feed ratios and composition (Bouwman et al., 2005) o L .
- Potential crop yield for 11 CFT (LPJmL) o Updated costs structure for electricity and liquids production
- Global land cover at 0.5°x0.5° (Ramankutty, 2008) o Agricultural price and land rent in the markup pricing
o Energy content as feedstock for fertilizers production
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Markup pricing, though including : high oil rent in the long-term @ :
o Capital costs : . . :
P o BUT the climate policy shrinks the oil rent

o Pure profits based on price and demand signal
o Rents o On the other hand, the policy do impacts the

land rent mostly due to the price of fertilizers
than bioenergy level requirements
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