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*http://www.nature.org/initiatives/climatechange/files/land_clearing_and_the_biofuel_carbon_debt.pdf
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“. . . to generate greenhouse benefits, the 
carbon generated on land to displace 
fossil fuels (the carbon uptake credit) 

t d th  b  t  d 

What is the Problem?

must exceed the carbon storage and 
sequestration given up directly or 
indirectly by changing land uses.”

Searchinger, T., R. Heimlich, R. A. Houghton, Fe. Dong, A.Elobeid, J. Fabiosa, S. Tokgoz, D.Hayes, and T. 
Yu. 2008. Use of U.S. Croplands for Biofuels Increases Greenhouse Gases Through Emissions from 
Land-Use Change. Science 319: 1238 – 1240.

How do Biofuels Increase Carbon Output?

http://www.alternative-energy-news.info/technology/biofuels/ http://environment.newscientist.com/article/dn12496
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If corn gro n on CRP land is sed for ethanol total lifec cleIf corn grown on CRP land is used for ethanol, total lifecycle
emissions, including indirect LUC, are

88 + 140 = 228 g/MJ         (2.4 x gasoline)
If replacing corn used for ethanol causes tropical deforestation,
total lifecycle emissions, including indirect LUC, are

88 + 540 = 628 g/MJ         (Over 6 x gasoline)
Renewable diesel using palm oil has total lifecycle emissions,
including indirect LUC, of

21 + 197 = 220 g/MJ          (2.3 x diesel)

O’Hare, Michael.  Greenhouse Gas Emissions from  Indirect Land Use Change. CARB LCFS Working Group 3; 
Sacramento, CA; January 17, 2008. http://www.arb.ca.gov/fuels/lcfs/011708UCBLUCcolor.pdf. 

Negative Impacts of Land Use Change

Increased Soil 
Erosion
Increased Nitrate 
and Phosphorous 
LossLoss
Decline in 
Biodiversity
Lower Water and 
Air Quality

Internationally, biofuels currently cover about 24.7 million 
acres, out of a total cropping land area of 3.7 billion acres1.
In the U.S., total cropland is estimated at 434 million acres,  
but no estimates of biofuel land use
The U.S. currently gets about 3% of its total energy from 
biofuels

Current Biofuel Production

1Lubowski, Ruben N "Growing More With Less Cropland". Amber Waves. . FindArticles.com. 10 Oct. 2008. 
http://findarticles.com/p/articles/mi_qa5389/is_200606/ai_n21393197
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Replace 30% of our fuel consumption with 
biofuels by the year 2030  
Currently consume 317 billion gallons of fuel a 
year; 30% would be about 95 billion gallons, 
which would require 1 billion tons of biomass.
This would require a 10-fold increase in biomass 
supply, . . . how much land?

Future Biofuel Production

Convert 40 –
60 Million 

Acres

No Land 
Conversion

Possible Scenarios

Perlack, R. D., L. L. Wright, A. F. Turhollow, R.L.Graham, B.J. Stokes, and D.C. Erbach. 2005.  Biomass as feedstock for a 
bioenergy and bioproducts industry: the technical feasibility of a billion-ton annual supply.  U.S. Department of 
Energy, U.S. Department of Agriculture.   Oak Ridge National Laboratory, Oak Ridge, Tennessee, USA. 

Changes in Technology
◦ Crop Hybrids
◦ Harvesting 
Techniques

Incorporating Non-
Traditional Crops

What Will Change Supply/Demand of Biofuels?

Traditional Crops
◦ Perennials
Changing Markets
◦ Higher Market Values

More Land Use
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What Will Determine Future Land 
Use Change?

Policy
◦ Subsidies
◦ Incentives
◦ International 
MattersMatters

Sustainability as a 
Priority
Time Frame
Markets

Renewable Energy Provisions

Section 9003: Biorefinery Assistance 
Program
Section 9005: Bioenergy Program for 
Advanced Biofuels

2008 Farm Bill:

Section 9010: Feedstock Flexibility 
Program for Bioenergy Producers
Section 9011: Biomass Crop Assistance 
Program
Section 9012: Forest Biomass for Energy

Proposed Bioenergy Plans

Obama/Biden:
◦ 36 Billion gallons of biofuels used annually by 
2022; 60 billion gallons by 2030

Presidential Candidates:

2022; 60 billion gallons by 2030

McCain/Palin:
◦ Support Biofuels, but oppose any type of 
subsidy for biofuel production
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Sustainability

No-till Farming
Advanced Fertilizer Technology
Cover Crops/Riparian Plantings
Crop Rotation
Maintaining Unmanaged Habitat
I i  C  G tiImproving Crop Genetics

60 million 
acres no-till

No-Till Farming

Perlack, R. D., L. L. Wright, A. F. Turhollow, R.L.Graham, B.J. Stokes, and D.C. Erbach. 2005.  Biomass as feedstock for a 
bioenergy and bioproducts industry: the technical feasibility of a billion-ton annual supply.  U.S. Department of 
Energy, U.S. Department of Agriculture.   Oak Ridge National Laboratory, Oak Ridge, Tennessee, USA. 

Improve Fertilizer 
Technology Cover Crops

Riparian 
Plantings Crop Rotation
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Improve 
Crop 

Genetics

Maintain 
Unmanaged and 
Diverse Habitat

Future Management

Establish Priorities
◦ Energy Independence
◦ Sustainable Development
◦ Both?
Weigh Impacts
◦ LUC vs. Increasing Harvest
◦ Improving Crop Genetics
vs. Maintaining Diversity

Hope for a better 
alternative energy
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Questions?


