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Mary. D. Nichols, Chairwoman  

c/o Clerk of the Board 

Air Resources Board 

1001 I Street 

Sacramento, CA 95814 

 

Dear Ms. Nichols: 

 
California’s proposed Low-Carbon Fuel Standard (LCFS) is one of the nation’s first attempts to 

implement greenhouse gas (GHG) policy.  We hope the policy that emerges is not merely a first attempt 

at regulation but ultimately proves to be an effective mechanism for GHG reduction because it will set 

precedent for the nation and possibly the rest of the world. We are concerned that as currently proposed 

the LCFS will be ineffective in reducing greenhouse gas emissions as well as inadvertently slowing the 

deployment of technologies that can reduce our reliance on petroleum and other fossil fuels. 

 

Fundamentally, the LCFS fails to address the fact that all economic activity generates GHG emissions.  

Under the proposed rules, only transportation fuels are held accountable for the burdens of carbon that are 

discharged into the atmosphere.  Although no national inventory has been completed on the carbon 

burdens of the various goods and services generated by our economy, they are not difficult to estimate on  

the basis of megagrams (metric tons) of carbon dioxide equivalence per $1000 of gross domestic product 

(Mg CO2/$1000 GDP).  For example, steel, concrete, and corn ethanol all produce about two tons of 

carbon dioxide per $1000 GDP. Beef from corn-fed cattle is four tons, gasoline from petroleum is six 

tons, and electricity from coal is almost ten tons.  Clearly, products and services other than transportation 

fuels place significant carbon burdens on the atmosphere, which the LCFS does not address.  Although 

some would argue that it is a start, we must not let it be a false start, slowing the ultimate goal of actually 

reducing the amount of greenhouse gases in the atmosphere.  Recent proposals to include indirect land 

use change (ILUC) considerations in the calculation of lifecycle GHG emissions for transportation fuels is 

an attempt to correct for the shortcomings of LCFS as originally formulated, but it will likely prove a 

false start in meeting the challenge of global climate change. 
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All economic activity generates greenhouse gas emissions.  The Low-Carbon Fuel Standard does not 

effectively address the ultimate sources of carbon being discharged into the atmosphere. Source: Brown 

and Gifford (Iowa State University). 



 
 

As described last year by Searchinger et al.
1
 and Fargione et al.

2
, one possible outcome of a LCFS that 

excludes other kinds of economic activities in the calculation of GHG emissions is a net increase in GHG 

emissions.  They developed scenarios for corn ethanol production that assumed the resulting corn deficit 

in world markets would be filled by farmers converting rainforests and grasslands to agricultural lands.  

Depending upon the assumptions employed for this land conversion, the net carbon dioxide emissions 

potentially could overwhelm the emissions saved by using biofuels in place of gasoline.  Both groups of 

researchers argue that this deficit, although not directly the result of biofuels agriculture, should be made 

the responsibility of ethanol producers.  To many, this so-called indirect land use change argument seems 

eminently reasonable in the face of environmental policy that only holds certain sectors of the economy 

responsible for GHG emissions.   

 

On the other hand, one has to question the wisdom of adopting a policy that so grossly distorts 

responsibility for net GHG emissions that it is unlikely to be effective in reducing them.  The problem 

with using ILUC to assign responsibility for net GHG emissions is of two kinds.  First, field research 

demonstrates that GHG emissions associated with land-use change are driven by many cultural, 

technological, biophysical, political, economic, and demographic forces rather than by a single crop 

market.
3
  Accordingly, it is virtually impossible for the biofuels industry to affect the course of land use 

change outside the value-chain of its own feedstock suppliers.  This is made abundantly clear in 

comparing the 20 million acres of cropland that has been devoted to ethanol production in the U.S. over 

the last decade to the 500 million acres of Brazilian rainforest that disappeared over a similar period of 

time.
4
  The inclusion of ILUC in calculating the LCFS will have virtually no influence on the course of 

land use change in the developing world or the associated GHG emissions.  On the other hand, the 

nascent biofuels industry, if saddled with the GHG emissions generated by other sectors of the world’s 

economy, will not be able to compete in energy markets.   

 

Second, a GHG policy that makes exceptions for some sectors of the economy and shifts the associated 

carbon burdens to other sectors is likely to encourage further growth in GHG emissions.  As the 

Searchinger and Fargione studies revealed, burdening biofuels agriculture while exempting food 

agriculture could have the effect of encouraging unsustainable land stewardship in the developing world 

with the perverse outcome of increasing net GHG emissions around the world.  All economic activity 

should be directly responsible for the GHG emissions emanating from them if this situation is to be 

avoided. 

 

We encourage the California Air Resources Board (CARB) to consider more effective mechanisms than 

ILUC for controlling GHG emissions including application of a low carbon standard to all goods and 

services in our economy, both domestically produced and imported.  In this way we can reduce GHG 

emissions while encouraging development of biofuels technologies, which have so much potential to 

reduce dependence on imported petroleum and help mitigate global climate change. 
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Sincerely, 

 

Robert C. Brown 

Director, Bioeconomy Institute 

Anson Marston Distinguished Professor in Engineering 

Gary and Donna Hover Chair in Mechanical Engineering 

 

Hans van Leeuwen, DEng, BCEE, PE 

Professor of Environmental and Biological Engineering 

 

Richard M. Cruse 

Professor and Director Iowa Water Center 

 

John F. McClelland 

Senior Physicist and Molecular Analytics Group Leader 

IPRT/Ames Laboratory-USDOE 

 

Theodore J. Heindel 

Professor and Associate Chair for Academic Affairs 

Department of Mechanical Engineering 

 

Glenn Norton 

Center for Sustainable Environmental Technologies 

Iowa State University 

 

Carl J. Bern PhD, PE 

University Professor 

Agricultural and Biosystems Engineering Department 

 

Alicia Carriquiry 

Professor of Statistics 

 

Robert J. Angelici 

Distinguished Professor Emeritus, Chemistry 

 

Mark A. Edelman 

Professor of Economics and Public Policy  

 

Stephen H. Howell 

Director, Plant Sciences Institute 

Professor of Genetics, Development and Cell Biology 

 

Don Hofstrand 

Co-Director, Agricultural Marketing Resource Center 

 

Stuart Birrell,  

Kinze Manufacturing Professor 

Associate Professor, Department of Agricultural and Biosystems Engineering 

 

John G. Verkade 

Professor of Chemistry and University Professor 



 
 

 

Kenneth J. Moore 

Professor of Agronomy 

 

David Grewell, PhD 

Assistant Professor 

Agricultural and Biosystems Engineering 

 

Jill Euken 

Deputy Director 

Bioeconomy Institute 

 

John A. Miranowski 

Professor of Economics 

Director, Institute of Science and Society 

 
 


