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Dear Chairperson Nichols:

The California Air Resources Board (CARB) is poised to adopt a Low Carbon fuel Standard (LCFS) at its up-coming meeting on April 23, 2009.  Through the LCFS, CARB seeks to lower the carbon intensity of transportation fuels by 10 % by 2020 by blending alternative fuels derived from biomass with petroleum-based fuels.  I fully support this objective.  As you realize, this seemingly modest objective masks a difficult, complex task, never before attempted by any state or national government.  While difficulty is not an excuse for inaction, complexity requires prudence in choosing what to do in difficult situations.  If the CARB adopts the LCFS, including the currently proposed method of calculating GHG values derived from indirect Land Use Changes (iLUC), it will make a serious regulatory mistake.  The current iLUC policy is a regulatory bias that cannot be justified.  It will inhibit the development of valuable alternative fuel sources, handicap the development of green energy businesses in California, and increase the costs of alternative fuels.  In my view, it is based on some important misunderstandings about the nature of modern farming systems and about how biofuel businesses could best develop and evolve over time.  It significantly overestimates the reliability and usefulness of the modeling method chosen to predict green house gas (GHG) costs associated with agricultural biofuels, particularly those associated with land use change in remote locations.  
If CARB adopts the LCFS as proposed, as a remedy it should also at a minimum agree to support a rigorous search for alternative methods of estimating ILUC, provide for frequent external review and assessment of these methods, and create a process for estimation of ILUC GHG costs based on a comparison of approaches.  Land change science, the direct evaluation of land change processes and effects where they actually occur, offers an alternative to the method of indirect inference now used as the sole means to assess indirect sources.  The use of comparative methods is a more justifiable basis for assigning something as complex and hard to define as an indirect GHG value.  While it will be difficult, difficulty is not an excuse for inaction.   The European community, faced with same uncertainty, has prudently opted for the development of additional assessment methods.  This would be wise for California as well.   The LCFS will have implications beyond affecting the carbon intensity of transportation fuels.  Since the consequences will be large and many will be unpredictable, and since there is serious scientific agreement about the best means to go about regulation, the CARB should do whatever is possible to achieve the most rational standard possible. 

There are several issues that I wish to address and have staff consider.  These are based on comments that I made at the CARB board meeting on March 26, 2009, at the invitation of the CARB staff.  

1.  Crop based biofuels do not always compete directly with food uses.   It is not a question of  food (or feed) vs fuels, but a question of how to create more sustainable agro-ecosystems (more diverse, more profitable).  In many cases, crops grown for biomass may facilitate that process, not only in California also in many locations in the developing world were human need is great.

2.  The distinction between first generation biofuels and second generation biofuels referred to in the regulation and justifying documents is partially arbitrary and misleading.   If the entire crop plant were used (corn, sugarbeets), then energy yields could be similar to or even greater compared to so-called 2nd generation crops like switchgrass.  An integrated bio-refinery may change the production of energy to a by-product or waste management process rather than the primary activity from the use of purpose grown crops.  In many cases, the use of some high quality crop resources may facilitate the use of a larger amount of low quality ones.  These developments will need time to evolve from current crop-based models.  This evolution  should be encouraged by regulation, not stifled prematurely.  

3.  California should encourage indigenous biofuel production to do its share to reduce GHG without exporting all the consequences of doing so to other locations.  This is partly a matter of ethics, but the state will also have the best estimates of GHG effects for local systems.

4.  The key to a successful transition to a low carbon future will be entrepreneurial innovation.  The state should err on the side of encouraging such innovation.  The effects of regulation on the energy sector are so fundamental, far-reaching and complex, that prudence and time are needed to achieve the greatest net environmental and social benefits possible.
5.  The decision to impose an iLUC handicap on agricultural biofuels was premature and occurred without sufficient understanding of the nature of agricultural systems.  This decision violates the principle of a performance standard by excluding potentially viable biofuel sources and methods.  iLUC should be estimated using several methods, with a preference for direct estimation.  Reliance on a single method is unwise because no model is currently able to deal with this complex issue adequately.  Additional time is needed to create comparative iLUC approaches.  In the interim, CARB should rely only on the best direct GHG estimates.

6.  California, the United States, and European Union should agree on the use of several policy approaches to avoid undesirable LUC changes, including direct intervention to protect high value ecological areas in developing parts of the world, while allowing for the fulfillment of needed human development.  This important goal cannot be achieved in a single regulation like the LCFS and may be inhibited by it.  The difficulty of this effort should not inhibit attempting it.
Before concluding, I wish to comment in greater detail on the use of models to infer a market-induced effect on land use change in Latin America and elsewhere—the idea that if we cut down rainforests to replace crops used for biofuels, more harm to the atmosphere is done than good.  This concern is the basis for the bias against agricultural biofuels built into the proposed  LCFS.  There is considerable disagreement among scientists about how best to quantify and account for the indirect affects of land use practices.  Staff at the CARB, and some scientists testifying to the CARB, have asserted that the best science available has been adopted by CARB to set its standard.  Actually, it would be more accurate to say that the most convenient science available has been adopted.  CARB has decided to use a computable global equilibrium model called GTAP for this purpose.  GTAP is widely and justly admired, and is a significant intellectual achievement.  It predicts the effects of changes in the supply of agricultural commodities on market prices and sales around the world, among other outputs.  It accounts for global market adjustments in multiple economic sectors.  For the purposes for which it was created, it is very useful.  CARB, however, is using it to infer changes in land use in remote regions, especially primary forest clearing in the tropics.   Doing so allows the agency to create a green house gas cost associated with this clearing and assign that cost to a biofuel produced in Iowa, for example.  Ironically, the cost of indirect land use change for crop based biofuels is itself estimated indirectly.  Importantly, land use change is not discovered by using the model.  Rather, land use change is assumed to occur in the model, so choosing this model necessarily results in a land use change prediction.  This is a troubling way to implement an important policy like the LCFS because it gives the appearance of and in fact creates an automatic bias against one class of biofuels, contrary to the principle of a truly performance-based standard.

Alternatively, newly developing land change science points instead to many other factors that have been in place for decades or longer, and which are far more influential locally.  GTAP was not created to estimate ILUC in remote locations where markets and property rights do not function and where the loss of existing vegetation will not have significant consequences.  So what might be justly deemed the best science for one purpose, is inadequate, inappropriate and far from best when used inappropriately for another.  An indirect estimate of indirect land use change may result from the operation of an elegant model, but it fails the test of predicting actual behavior in real landscapes.

This disagreement may seem merely like an argument among modelers.  Why is it important enough to cause a delay the adoption or modification of a part of the LCFS?  The reason is that the consequences of these new policies affecting the regulation of carbon are large.  The LCFS, and other carbon regulations like AB 32 now in force in California are not simply carbon regulations.  They will affect all aspects of our lives and make many things that we have come to value more costly and more difficult.  They will have profound long-term economic and social consequences which cannot be accurately predicted.  With such radical changes in store, we should not be in a rush. A prudent approach to policy would be incremental, characterized by an appropriate sense of humility.  In times of great change and uncertainty like the present, it is more reasonable to be suspicious about the reliance on a single model for creating policy.  Where serious scientific disagreement exists, as it does here, more time should be taken.  Before institutionalizing bias against agricultural biofuels, additional ways of estimating indirect land use changes associated with agricultural biofuels and associated carbon accounting should be developed and compared.  It is possible that the estimates of the carbon costs of biofuels using differing methods may prove to be even greater than the one proposed by CARB currently.  But the state will have a level of certainty and justification more appropriate to the level of consequences stemming form the regulation.  

Prudence suggests that when creativity and innovation will be needed to overcome unprecedented challenges like eliminating the use of oil, the regulatory process should err on the side of encouraging innovation.  This is exactly the opposite of what will occur if the LCFS is adopted as currently proposed.  In the end, policy makers have to decide, as the CARB staff and those that support its decisions have had to decide.  But at a fundamental level these decisions are not based on science, but on the preferences of scientists and regulators for certain ways of regulating.  The sciences involved cannot be used to analyze or justify their own presuppositions or the proper limits for their use in policy making.  An algorithm cannot tell us which values are most important.

I have spent my lifetime working on food production on several different scales, using several different approaches, from organic gardening to family-scale dairying to commercial crop production in California, with some international agricultural experience to add leaven.  The concerns raised here are not mine alone, however, but are shared by many agricultural scientists, engineers, international development specialists and biologists interested in the best ways forward to a future with reduced dependence on petroleum.  These have been expressed in letters and comments to CARB, so far without noticeable effect.  I do not work for a petroleum company or the biofuels industry.  But I do care about a prosperous future for the people of California and a sustainable environment.  My own biases are towards developing more crop alternatives for farmers in California with the hope of improving the agro-ecological performance of farms and their profitability.  The right agricultural biofuels may do both in the appropriate locations, supported by prudent policies.  Trying to determine how to achieve these goals and the effort needed to do so should not be forestalled by hasty policy making.  The European community, faced with same uncertainty, has opted for the additional development of assessment methods.  This would be wise for California as well.   
While I am critical of some aspects of the proposed LCFS regulation, I appreciate the extraordinary efforts and good faith of CARB staff as they worked to create a uniquely challenging regulation.  I have enjoyed working with them both professionally and personally.

Sincerely, 

Stephen R. Kaffka

Department of Plant Sciences, 

University of California, Davis, and

Director of the California Biomass Collaborative

srkaffka@ucdavis.edu
530-752-8108

