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Outline
A Introduce concept of economies of alternative
energy systems

A lllustrate economies of various transportation
fuels

A Introduce indirect land use change impacts on
life-cycle greenhouse gas accounting of biofue

A Evaluating the evidence for ILUC

A Introduce the Embedded Carbon Valuation
System (ECVS)

http://www.iastate.edu



Definitions of Economy

A the efficient use of resources

A frugality in the expenditure of money or
resources

A using the minimum of time or resources
necessary for effectiveness

A avoiding waste

http://www.iastate.edu



Diffuse nature of renewable energy
calls for economizing
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Fundamental Economies of
Alternative Energy Systems

A Financial economy, the amount of money
expended for transportation or powds/km or
$/kWh)

A Energy economy, the amount ofprimary
energy consumed for transportation or power
(MJ/km or MJ/kWh)

A Carbon economy, the amount of carbon
dioxide (equivalence) emitted for transportation
or power(g CQ/km or g CQ/kWh)

http://www.iastate.edu



A Few Transportation Options

Gasoline Hybrid Electric Vehicle (HEV) CellulosicEtOHICE
Gasoline Internal Combustion Engine JIC Natural Gas (NGJEV

Oil Shale OQS)GasolineHEV NG ICE

OSGasoline ICE CompressedNatural Gas (CNGIEV
DieselHEV CNG ICE

DiesellCE Coal Hydrogen (HHEV

OS DiesdiEV CoalH2 ICE

OS DiesdlCE Electricityto-Hydrogen(Grid H2HEV
Starch EthanolHtOH HEV Grid H2 ICE

StarchEtOHICE Grid Electricityto-Llon Battery

CellulosicEtOHHEV

http://www.iastate.edu



Goal Is to economize all three

metrics

Current approach
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ILUC Would be Game Changing
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What Evidence Is there of ILUC?

A Deforestation rates should correlate with
Increasing ethanol production.

A Deforestation rates should increase with soybear
prices

A Deforestation rates should increase with beef

orices

A Deforestation rates should increase with food
Drices

A Corn exports should decrease with increasing
ethanol production

http://www.iastate.edu



No Correlation Between Deforestatio
Rate and Sugarcane Ethanol Producti
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No Correlation Between Deforestation
Rate and Soybean Prices
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No Correlation Between Deforestation
Rate and Beef Prices
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No Correlation Between Deforestation
Rate and Food Price Index
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Corn Exports Actually Increased Durin
Period of Biofuels Land Use Change
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Deforestation has no simple correlate

Xfield researciXconsistently finds that land-use
changeand associatedcarbonemissionsare driven
by Interactions among cultural, technological,
biophysical,political, economic, and demographic
forceswithin a spatialand temporal context rather
than by a singlecrop market

Kline,K L andDale,V. H. (2008 Biofuels Effectson
land andfire; Letterto the editor, Science321, 199.



The Problem with ILUC

A Inclusion of ILUC in life cycle greenhouse gas
accounting of biofuels is an ad hoc solution to
the more fundamental problem of unsustainabl
agricultural practices in many parts of the worlc

A ILUC penalizes those that cannot affect the
course of land use change while providing no
Incentives to those that could.




An Alternative: The Embedded Carbon
Valuation System (ECVS)

A Premise is that all economic activity generates
emissions

I ECVS accounts for all emissions associated with a
LINE RdzOU Q& Y I ydzFIl Ol dzNB

A Similar to value added tax: embedded carbon
accumulates along value chain

A Basis of carbon accounting is economic value of
the product

i i.e., MgCO2/IntI$1000GDP







