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Introduction
= The U.S. biofuel production has been multiplied by 7 between 2000 and 2010 B | Ofu el SU p p Iy C h al N | N G I_ OB IOM

= From the Energy Independence and Security Act of 2007 (EISA), the use of renewable fuels must

reach 36 billion gallons (2.88 EJ) by 2022 in the U.S. LAND PRIMARY PROCESS FINAL PRODUCTS
PRODUCTS

= One of the declared objectives of biofuel policies is the reduction in greenhouse gases (GHG)
emissions from fossil fuel combustion but:
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» Biomass production is also responsible for some GHG emissions. Even cropland

intensification could lead to additional emissions due to soil N20 and fertilizer production. Gasification

Fermentation

Methanol
Ethanol

» U.S. is a main agricultural exporter, consequently the indirect Land Use Change (iLUC) i.e. the
additional GHG emissions due to the relocation of food production in other countries could
be significant.
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= We use GLOBIOM, a global, partial equilibrium model including the major land-based

production sectors: agriculture, forestry, and bioenergy (Havlik et al., 2010). It accounts for SC enar | 0OS
about 20 of the most globally important crops, a range of livestock production activities, major
forestry commodities, and multiple bio-energy transformation pathways. » Change In the total biofuel volume » Change in the mandate composition

= Prices and international trade flows are endogenously determined at the level of these regions. |
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The supply side of the model reflects a detailed spatial resolution that accounts for land 4
heterogeneity. - 35
=  GHG emissions from agriculture, land use change and fossil fuel displacement are computed UEJ 2; P
including emissions related to crop cultivation, livestock, and deforestation. S 5 4%
= The model is recursive dynamic i.e. changes in land use made in one period alter land é 1.5
availability in the various categories in the next period. The model is run by 10 year-time steps g 1- 10%
over 2000-2030. 0.5 - 4%
0 m Corn Ethanol Sugarcane-Ethanol Imports
q Biodiesel Cellulosic Ethanol
Current production area of soybeans (left) and corn (right) in the U.S. &°

llow numbers indicate the percent each state contributed
to the total national production. States not numbered
contributed less than 1% to the national total.
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Yellow numbers indicate the percent each state contributed
to the rotal national production. States not numbered
contributed less than 1% to the national total.

= Changes in the level of the biofuel mandate lead to a proportional change in feedstock
demand for processing but also to a proportional production of biofuel by-products (corn
DDGS) that can be used for livestock feeding.
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* Ma a5 combined account for 75% of the total
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B -~ = Adjustments to alternative biofuel mandates in the U.S. are mainly made through
e changes in harvested area, increase of fertilizer use, and exports reduction due to higher
domestic crop prices.

= The competition for land is strong between corn and soybeans which are grown in the
same areas. Moreover, corn DDGS substitute soybean in the livestock feeding.

Impact of alternative U.S. biofuel mandates compared to the baseline in 2020
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= = RFS2 RFS2 RFS2 RFS2 RFS2 30% = ] _ _ o _ _ . _ _
= 50% 75% 125% 150% High so%  75% 125% 150%  High a demand, b) higher domestic production in the importing countries (e.g. in Africa, Europe
Corn 0 0 0 0 i o 0 c c c . . . .
Corn SO T A s Hen and China), c) higher domestic production in other exporting countries (e.g. in Latin
_ . . o _ America), which result in cropland expansion especially in Latin America and in Africa.
Differences in annualized GHG emissions over 2010-2030 in tCO2e
= Additional use of fertilizers and natural land conversion to agriculture lead to higher GHG
Source of GHG  bror choe RES2 7506 V02 RFS2 - RFS2High emissions in the ROW with higher U.S. biofuel mandates and higher share of corn
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LUC -2 -2 -1 1 0 technological change over 2010-2030
Agriculture -27 -14 17 30 10
Fossil Fuel Disp. 61 32 -33 -65 1 CO n C I u S I O n
Total 32 17 -16 -34 11 1.0%
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LUC 23 10 15 35 1 0.65% = Since the additional emissions in the ROW are higher than the net GHG emissions savings in
Agriculture -16 8 15 24 6 0.4% - 0.5 Yierl]d the U.S. when the U.S. biofuel mandates increase, the U.S. biofuel policies do not reduce
i i Growt
Fossil Fuel Disp. 5 2 -2 -4 0 0.2% . I 1 - GHG emissions from fossil fuel combustion over 2010-2030.
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. Growth = |f 2d generation biofuels cannot be produced on large-scale by 2020, the net impact of U.S.
WORLD 0.2%
LUC -25 12 15 36 11 0.4% biofuel policies on global GHG emissions will worsen.
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gricuture ; % Corn = The pace and diffusion of technological change in the U.S. and in the ROW are crucial to
Fossil Fuel Disp. 65 33 -36 -70 0 o . i
Total > 1 0 20 - reduce the additional pressure on land due to higher biofuel demand.
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