iofuels
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Gt @ Concepts

‘/Energy Sprawl Expansion of

land footprint used for energy production

v Carbon Debt

Refers to the amount of COZ2

released as native habitats are converted
to cropland
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Intelligent Energy Choices
for Kentucky's Future

Kentucky's 7-Point Strategy for Energy Independence

SOVERNOR STEVEM L. BESHEAR

ANENDLED ST Movemioer 2008




ENoture €2 | Kentucky’s 215t Century Challenge

Protecting nature. Pressmving life.

Meet Kentucky’s needs for 40% more energy by 2025

Develop clean, reliable, affordable energy sources

Improve our energy security

Diversify our energy portfolio

Reduce carbon dioxide emissions

Provide economic prosperity




REPORTS

Ethanol Can Contribute to Energy
and Environmental Goals

Alexander E. Farrell,”™" Richard ]. Plevin,” Brian T. Turner,”” Andrew D. Jones,” Michael O'Hare,”
Daniel M. Kammen®**

“Our best point estimate for average
performance today Is that corn ethanol ...
reduces GHG emissions by 13%.”

“we ignore GHG emissions due to
potential changes in land use.”




TheNature @

Protecting nature. Pressmving life.

Energy Sprawl

Biodiesel from soy e ————————
Electrcity from biomass Y 134270
Ethanol from cellulose e 112,651
Ethanol from carn - 85782
Ethandl from sugarcane T —]— 70,586
Wind I 17.810
Hydropower =—135.544
Peirolewsm [=— 11.048
Solar Phoiowaltaic B 9.116
Maotural Gas B asoo
Solar Thermal B =787
Caoal g 2585
Geothermal p 1.B4V
Muclaar Power | D
Efficiency gains (electricity) g «s70  Adapted from McDonald et al. August 2009
Efficiency gains (liquids) —F—] -17.349
=50000 (] S0000 100000 15000 200000 250000 AO0000N

Land-use Intensity in 2030 (acres/TW-hriyr)



Land Clearing and the
Biofuel Carhon Debt
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Accounts for carbon emissions

_From land" clearing for biofuels

2
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&eNamI;? Q CO2 emissions from land clearing =
menraue e | [ff@r@NCE 1IN Carbon between:

emissions

tons CO2/ha tons CO2/ha tons CO2/ha




The .
CoNatm;? i Land clearing releases more

memsre e | CAIDON than 1S saved by biofuels

When grassland
IS converted to corn
the carbon released is 93 times
the amount of carbon saved
by the ethanol

from one year’s worth of corn

Fargione et al. 2008




Biofuel Performance

Land Use Change Emissions

Years to Repay Carbon Debt
423

319

17 0

Oil Pam Oil Pam Soybean  Sugar Cane Corn Cellulosic
Biodied Biodiesdl Biodied Ethanol Ethanol Ethanol
T ropical Peatland T ropical Cerado Great Plains Abandoned

Rainforest Rainforest Rainforest W ooded Grassand Land

Source: Fargione et al. 2008
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A Biomass Production

Biomass feedstock producers: Monona Farms, Prairie Lands Bio-Products Inc., and

Show Me Energy Cooperative

Leading environmental organizations: Ducks Unlimited, Environmental Defense Fund,
National Wildlife Federation, Natural Resources Defense Council, The Nature

Conservancy, NatureServe, and Theodore Roosevelt Conservation Partnership

Major oil and gas companies: BP, Chevron, and ConocoPhilips

Biomass feedstock crop developers: ArborGen LLC, Ceres Inc., and Mendel

Biotechnology Inc.

Biofuel refiners: Verenium Corp. and ZeaChem Inc.

Major forestry corporation: Weyerhaeuser Corporation




TheNat - - - "
Eshature @) Principles for Sustainable Bioenergy

Protecting nature. Pressmving life.

Reduce greenhouse gas emissions
Prevent conversion of native ecosystems
Protect biodiversity

No invasive feedstocks

Maintain water quality and quantity
Minimize chemical inputs

Protect soil health

Biotechnology must improve performance

Do not impair food security
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Respect land tenure and Ilabor rights
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