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Executive Summary

On September 23, 2009, the Executive Officer published a modified text for the proposed
low-carbon fuel standards (“LCFS”) and invited public comment on the new text and on additional
materials that he indicated were being added to the rulemaking file.

For the reasons explained in Growth Energy’s earlier comments on the proposed LCFS
regulation, the Executive Officer should not finalize the proposed LCES regulation, and should
instead return the proposed regulation to the Board for further consideration. Growth Energy’s
prior comments explained why the proposed regulation would have serious unintended economic
and environmental consequences, both for California and the nation as a whole. The notice filed on
September 23 and the materials published with that notice underscore the reasons why the
Executive Officer should return the proposed regulation to the Board.

These additional comments establish the following points:

1. The September 23 notice does not correct the procedural and substantive defects in
the new (and now revised) cane cthanol pathways on which Growth Energy has previously
commented. A declaration being filed with these comments establishes that, in addition to earlier
errors and omissions, the newly revised cane ethanol pathway description fails to account for
emissions associated with the processing and transport of Brazilian cane ethanol to California. (See
pp- 1-2 below.)

2. The September 23 notice does not take account of new information concerning the
reliability of the econometric model being used to develop indirect land-use change emissions
estimates, nor updated results from that model that demonstrate that the carbon intensity (“CI”)
values assigned to corn ethanol in proposed section 95486 need reconsideration and revision. (See
pp. 3-6 below.)

3. None of the new proposed CI values for section 95486 appear to have been given
peer review, as required by the California Health & Safety Code. It is also a subject of great
concern that the Executive Officer has still not responded to earlier, adverse peer review comments
on the indirect land-use CI values assigned to the ethanol pathways. (See p. 7 below.)

As permitted by the California Public Records Act, a legal representative of Growth Energy
has submitted a request for public access to records related to the cane ethanol pathways and the
model being used to estimate indirect land-use impacts, among other subjects. The response to that
request has been delayed, for reasons not yet fully explained. Once the records that Growth Energy
has requested become publicly available, Growth Energy may submit additional comments to the
Executive Officer.
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Response by Growth Energy to the Notice of Availability of Modified Text and Additional
Materials for the Proposed Regulation to Implement the Low Carbon Fuel Standards
Regulation (Released September 23, 2009)

Growth Energy is an association of the nation’s leading ethanol manufacturers and other
companies who serve the nation’s need for alternative fuels. Representatives of Growth Energy
testified at the hearing conducted by the Air Resources Board (“ARB” or “the Board”) to
consider adoption of the proposed low-carbon fuel standards (“LCFS”) regulation, and submitted
written comments on ARB’s initial statement of reasons (“ISOR”) in support of the proposed
LCFS standards. Growth Energy has also submitted comments and analyses on the LCFS
rulemaking and proposed standards for consideration under the California Environmental Quality
Act (“CEQA”) and the Board’s implementing regulations at 17 C.C.R. §§ 60000-60008, which
were combined with comments on the Notice of Availability of Modified Text in the LCFS
rulemaking released on July 20, 2009.

Growth Energy’s comments today cover three subjects: (i) the Executive Officer’s
revisions to the carbon intensity (“CI”) values in the ARB Lookup Table in proposed section
95486; (ii) newly available information concerning the predictive model being used by ARB to
determine indirect emissions CI values for certain biofuels; and (ii1) the need for additional peer
review of the scientific basis for the proposed revisions to the ARB Lookup Table.

I. Revised Cane Ethanol Carbon Intensity Values.

In the comments provided to the Executive Officer on August 19, 2009, Growth Energy
identified a number of deficiencies in the cane ethanol pathways included in the ARB Lookup
Table, which the Executive Officer proposed in his July 20 notice to include in section 95486 of
the proposed regulations. The relevant issues included the following:

1. The values for the electricity co-product credit was based on an unsupported
assumption that displaced electricity would come from natural gas power plants.

2. The Executive Officer’s analysis of the mechanized harvest pathway did not
account for greenhouse gas (“GHG”) emissions from the combustion of fuel used in harvesting.

3. The analysis of the combined electricity and mechanized harvest co-product
pathway did not account for differences in ethanol production from green mechanically collected
cane, as opposed to burned manual collected cane.

Growth Energy also presented several objections to the inclusion of new cane ethanol
pathways in the July 20 notice under the California Administrative Procedure Act (the “APA”).
See Growth Energy’s Response to the Notice of Availability of Modified Text for Proposed
Section 96486, Title 17, California Code of Regulations (Aug. 19, 2005) (“Aug. 19 Growth
Energy Comments™) at 10-12. None of those APA objections have been addressed explicitly in
the Executive Officer’s September 23 notice, and none have been cured by the proposed
revisions to the Lookup Table and in the cane ethanol pathway analysis released with the
September 23 notice. Several additional points concerning the cane ethanol pathways presented
by the September 23 notice warrant comment.



First, the Executive Officer’s description of his most recent revisions in the cane ethanol
pathway analysis as “minor” deserves attention. As explained in an accompanying declaration, a
comparison of the prior and now-revised pathway analyses shows many changes. Those changes
vary considerably from value to value, and the specific reason for each change is not
documented. See Supplemental Declaration of James Michael Lyons (“Lyons Supp. Decl.”) q 3.
The public has not been given sufficient information in the rulemaking file or in the Executive
Officer’s publications to understand adequately the basis for the original numerical values in the
carlier ARB cane ethanol analysis, nor in the September 23 revised documentation. This does
not substantially comply with the APA. If the Executive Officer does not take the primary step
that Growth Energy has in the past requested and continues to request -- which is to return the
proposed regulation to the Board for further consideration -- Growth Energy asks that the
Executive Officer place all the necessary information in the rulemaking file, provide public
notice of his action, and then permit adequate time for public comment and review before any
further or final consideration of the cane ethanol pathways occurs.

Second, information that has become available since August 19 makes it clear that the
ARB’s version of the Greenhouse Gases, Regulated Emissions, and Energy Use in
Transportation (“GREET”) model, called “CA-GREET,” does not properly account for transport
of Brazilian cane ethanol to California, nor for the energy required to dehydrate the anhydrous
ethanol produced in Brazil for use in the California market. See Lyons Supp. Decl. 9 5-8.
Those deficiencies do not comport substantially with ARB’s statutory obligation to use the “best
available economic and scientific information.” See Health & Safety Code § 38652(¢); Aug. 19
Growth Energy Comments at 20. They also constitute a substantial defect in the environmental
assessment required by CEQA, which should be corrected in the resubmission of the matter to
the Board required by CEQA and ARB’s implementing regulations. See id. at 29-30. These
omissions are certainly not minor: correction of the error related to energy usage in dehydration
increases the CI value for the “Baseline Brazilian Ethanol” pathway in the September 23, 2009
version of the ARB Lookup Table by about 20 percent, and the percentage increases for the other
two ARB Brazilian Ethanol pathways are even larger. See Lyons Supp. Decl. § 7.

Third, the September 23 notice does not deal adequately with Growth Energy’s earlier
comments on the CI values assigned to the cane ethanol pathways. While some adjustments
have been made to the mechanized harvesting pathway apparently to take partial (but not
complete) account of equipment emissions, see Lyons Supp. Decl. {9, Growth Energy’s earlier
questions concerning the Executive Officer’s assumption that all surplus energy will replace
natural gas usage have not been addressed. See id. §10. This creates two distinct problems
under the APA and CEQA. The first is that ARB is committing a substantive, and substantial,
error in its emissions analysis. The second defect is procedural. Even if the Executive Officer
believes that his assumption about the displacement of natural-gas-based energy is reasonable,
the public is entitled to comment on his basis for that conclusion, now that Growth Energy has
questioned the basis for the Executive Officer’s assumption. There is also now additional
evidence, which Growth Energy could not obtain in the limited time permitted for comment on
the Executive Officer’s July 20 notice, that the Executive Officer’s assumption concerning
displaced energy is erroneous. See id. § 11. Here as well, under his own view of his delegated
powers, the Executive Officer has a duty under the APA, CEQA and the Board’s CEQA
regulations to explain the basis for his assumption and to permit public comment before any final
action or determination is made with respect to the cane ethanol pathways.
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II. New Information and Analyses Concerning the Global Trade Analysis
Project Model.

Growth Energy’s earlier comments have explained why ARB cannot properly rely on the
results of Global Trade Analysis Project (“GTAP”) model in this rulemaking and in its
environmental assessment of the proposed LCFS regulations. Those comments have included
submissions in response to the 30-day notice issued in July 2009. Each of Growth Energy’s
earlier sets of comments on GTAP, as well as these comments, are timely for purposes of ARB’s
environmental assessment under the Board regulations implementing CEQA, and they are
relevant to the CEQA issues presented by the CI values in the ARB Lookup Table. The
environmental assessment for the LCFS rulemaking is still under way, and the specific CI values
included in the Lookup Table will affect the environmental impact of the regulation. See Aug.
19 Growth Energy Comments at 3, 19.

The new information and analyses reported here and contained in the attachments to
these comments were not available to Growth Energy or other members of the public in time for
inclusion in comments to ARB or the Executive Officer prior to the close of the prior comment
period. While not required to meet such a threshold, this new information and analysis is of
sufficient importance to warrant reconsideration by the Board or the Executive Officer of the
action taken by the Board when it originally approved the regulation, and is also similar to the
type of new information that would have warranted a decision to keep the record open under
Gov’t Code § 11346.8(e); see also Gov’t Code § 11340.7

It would be inefficient, and prejudicial to the interests of Growth Energy and numerous
other interested parties, for the Board or the Executive Officer to finalize the LCFS regulation
without full consideration and analysis of the additional information and analysis provided here
on the grounds that such information and analysis is better presented in a motion to reconsider or
amend the final LCFS regulation. It is also important and necessary for the Board to consider
this information now, because its prior action does not delegate to the Executive Officer any
authority to revise the indirect greenhouse gas (“GHG”) emissions component of the CI values
assigned in the ARB Lookup Table. Accordingly, there are multiple grounds why this additional
information must be considered and fully addressed by the Board and the Executive Officer.

A. GTAP Simulations By Oak Ridge National Laboratory Scientists,
Applying Improved Data Sources and Analysis, Forecasts “Minimal
Indirect Land-Use Impacts” Attributable to Corn Ethanol.

After the close of the 30-day comment period on August 19, researchers at the Oak Ridge
National Laboratory (“ORNL”) made available to the public a report on important, path-breaking
work completed at ORNL using GTAP, with improved data sources and enhanced sensitivity
analyses. See Attachment A.! This is precisely the type of further work recommended by one of

I Attachment A is a PDF file that contains a narrative document and set of presentation slides
attached to the narrative, which display from a hyperlink at the end of the narrative. The
presentation slides are dated August 20, 2009. Growth Energy obtained Attachment A from

' (Continued...)



ARB’s scientific peer reviewers, Dr. Valerie Thomas of the Georgia Institute of Technology, in
the review of the GTAP analysis considered by the Board earlier this year. See Aug. 19 Growth
Energy Comments at 16. Like the work by Prof. Tyner, it must be fully considered by ARB and
the Executive Officer before final regulatory action is taken, for the reasons explained above at
page three and in Growth Energy’s earlier comments.

The salient findings of the new analysis at ORNL, quoted from Attachment A, are as
follows:

e “Once the effects of other drivers are accounted for, the simulations reported here
indicate a small indirect land-use change due to the increase in biofuel production in the
US from 2001-2006. ... |T}he changes after correcting for yield and petroleum prices are
a small fraction of what other modelers estimated. This analysis has implications for a
shift to cellulosic ethanol because many cellulosic production scenarios also involve land.
Reductions in direct emissions are much larger for cellulosic ethanol than they are for
corn, leaving the estimated “indirect land-use change” emissions as a primary concern.”

e “The various analyses of exports, yields, and production to date provide little empirical
evidence to suggest that ethanol production in the US is forcing other crops out of
production and inducing indirect changes. Shifts in production that fit well within
historic trends have allowed more than sufficient US farmland to be available to meet the
demands for increasing ethanol production.”

e “As the U.S. has attained 65% of the EISA target for conventional ethanol as of 2009
(approaching 10 billion gallons per year), the total US land area planted in crops has
fallen by 1.5 million hectares (still comparing to 2001 as the baseline used for GTAP and
several other modeling simulations). Contrary to the simulations that estimated corn
ethanol would cause major reductions in soybeans and wheat, the area and production for
soy beans and wheat are higher than in 2001. Clearly many other factors are interacting
with land-use decisions and global markets.”

The results of the ORNL researchers’ analysis showed “minimal indirect land-use
impacts.” This new information and analysis furnishes additional reasons why it would be
unreasonable and inconsistent with statutory obligations for ARB to maintain reliance on the
results of the GTAP modeling currently in the rulemaking file. The Executive Officer must
return the proposed regulation to the Board and invite comment on the new research by the
ORNL scientists -- which is a process that would permit the ORNL scientists to provide any
necessary details of their analysis and the public to respond, and that would permit ARB to
develop and rely upon a defensible estimate of indirect land-use effects.

ORNL staff after ORNL staff’s presentation at the August 25-26 meeting of the National Corn
Growers Association (“NCGA”).

2 See Attachment B at 18 (ORNL staff presentation at NCGA meeting, Aug. 26, 2009).



B. Additional GTAP Analysis Shows Significant Reductions in Predicted
Greenhouse Gas Emissions Attributable to Biofuels Usage.

At a meeting to examine environmental analyses of biofuels usage convened by the
National Corn Growers Association (“NCGA”) on August 25-26, 2009, Professor Wallace Tyner
of Purdue University presented new indirect land-use change emissions estimates based on
recent applications of the GTAP model. See Attachment C. The NCGA meeting was attended
by a large number of experts and other parties involved in the analysis of the emissions impact of
biofuels usage, and individuals from government, academia and the research departments of
agricultural products firms presented numerous technical and scientific presentations.

Prof. Tyner’s new analysis is of central relevance to the Board’s application of the GTAP
model and model structure in this rulemaking, if ARB or the Executive Officer decides to rely on
GTAP in any way in the currently proposed rule.? Prof. Tyner is one of the principals in GTAP.
His recent work with GTAP is entitled to weight, and perhaps to greater weight than that of other
university-based researchers who have supported the use of GTAP and who testified at last
spring’s public hearing, for several reasons. Prof. Tyner’s longstanding work on the GTAP
model gives him greater familiarity with the performance and capabilities of the model and with
the relevant GTAP data sets than the researcher from the University of California who testified at
the public hearing. Unlike the University of California researcher, Prof. Tyner has an extensive
record of publications that have used GTAP analysis. Prof. Tyner’s work is also more recent
than any of that relied upon by ARB staff and the Board, and thus reflects improved analysis
using the GTAP model and data bases.* Finally, Prof. Tyner has not taken a definitive position
on the policy merits of the LCFS rulemaking, and so his scientific opinions about the appropriate
uses of GTAP and the results of GTAP-enabled modeling are less likely to be affected by bias
than those of individuals who have testified or filed comments on the proposed LCFS regulation.

By way of background, it will be recalled that ARB’s estimate of the emissions
associated with land use for corn ethanol is 30 grams of carbon-dioxide-equivalent emissions per
megajoule (“g/MJ”). This was determined from seven GTAP6 modeling scenarios where several
elasticities were varied. The range of estimates was from 18.3 to 44.3 g/MJ. At a land-use value
of 30 g/MJ, ARB estimated that a natural gas fired ethanol plant producing dry DGS would have
a total GHG value of very close to CARBOB, or about 97 g/MJ.

3 As explained in prior comments, Growth Energy does not believe that GTAP is appropriate for
use in determining a single-point, fixed CI value for indirect land use change emissions impacts.
See, e.g., Aug. 19 Growth Energy comments at 15-27.

4 Growth Energy maintains each of its objections to use of the GTAP model and data bases for
the purposes to which the Board has put them, for the reasons stated by General Clark at the
public hearing on the LCFS regulation, as well as those presented in Growth Energy’s August 19
comments.



Prof. Tyner’s new presentation is highly relevant to ARB’s consideration of indirect CI
values, if the indirect land-use change hypothesis upon which his application of the GTAP
system is to be given any credit. Prof. Tyner’s analysis claims that the appropriate single-point,
GTAP-based indirect CI value for corn ethanol is 1666 g/gallon. See Attachment C at p. 21.
That is equivalent to 20.8 g/M1J, utilizing the lower heating value (LHV) of the energy content of
ethanol of 80.2 g/gallon.5 That value is 30 percent below the 30 g/MJ value that was “approved”
by ARB at the public hearing. The 30 g/MJ value developed using earlier work with GTAP is no
longer defensible and must be reconsidered and revised.

It also bears noting that Prof. Tyner may have continued to use earlier protocols that
relied on an assumption that dry DGS replaces only corn, resulting in a land-use credit of about
30 percent. Comments prepared by Air Improvement Resource, Inc. (“AIR”) and Dr. Jerry
Shurson for the Renewable Fuels Association (““RFA”) demonstrate convincingly that when
distillers grains substitute for both corn and soy meal in different animal species, the land-use
credit is closer to 70 percent -- more than double what is currently assumed in GTAP6.
Correcting a CI value of 20.8 g/MJ (the CI derived from Prof. Tyner’s new work) for improved
distillers grains assumptions results in a CI value of 9 g/MJ. There are additional grounds for
reduction of the CI value from 30 g/MJ. A new report from Monsanto, being supplied with these
comments, shows that higher corn yields per acre will be obtained than currently assumed in
ARB’s GTAP modeling and results.6 The Executive Officer must permit the Board to consider
this evidence from Monsanto or consider it himself.

Even putting the Monsanto evidence aside, the Executive Officer’s obligations and those
of the Board to apply the best available science to the LCFS rulemaking require the Executive
Officer to return the proposed regulation to ARB to consider this important new information and
analysis. If the Executive Officer does not agree, he should explain fully why he disagrees,
before he takes final action on the proposed regulation, and he should invite comment on his
analysis. If, contrary to Growth Energy’s request, the Executive Officer decides instead take final
action without permitting further comment, then his mandate to use the best available scientific
and economic information and to minimize lecakage certainly would require him to amend the
Lookup Table to reduce the 30 g/MJ CI value by at least 30 percent, based on Prof. Tyner’s
latest work. Growth Energy also believes that if the Executive Officer pursues final action now,
he would also be required to select a 9 g/MJ CI value to replace the 30 g/MJ value in the
currently proposed Lookup Table, as proposed by RFA, in light of the work by AIR and Dr.
Shurson. If the Executive Officer does not make either of these adjustments, he must explain
fully his reasons for not doing so.

5 See http://bioenergy.ornl.gov/papers/misc/energy conv.html.

6 See Attachment D (presentation by Monsanto scientist at the recent NCGA meeting). That
evidence demonstrates increasing yield improvements in the United States, as well as even
higher rates of increases in yields from lower baselines in important overseas agricultural areas.
See id. at p. 6 (U.S. corn yields will reach 300 bushels/acre by 2030) and pp. 12-13 (rapid yield
gains predicted overseas in a short period of time).



II1. The Need for Peer Review

The new pathways included in the Executive Officer’s September 23 notice require peer
review under the Health & Safety Code, for the same reasons as those stated in Growth Energy’s
prior comments. See Health & Safety Code § 57004 and Aug. 19 Growth Energy Comments at
12. Just as the CI values in the ARB Lookup Table dating from March 2009 should have
received full external peer review, those that have been added by the Executive Officer should
have been subjected to peer review. Clearly many other factors are interacting with land-use
decisions and global markets, as shown by the research at ORNL reviewed above. An expert
who is in a far better position to opine on this issue than many participants in this rulemaking
(Prof. Tyner) has now released results from GTAP modeling that demonstrate that the GTAP
results on which the Board has previously relied are seriously in error. After the necessary
external peer review has occurred, its results should be made available for public review and
comment before the Board takes any action on the proposed additions to the Lookup Table.

IV. Conclusion

Growth Energy recommends that the Executive Officer return the LCFS regulation to the
Board for further action, and that he also commission the peer review required by Health &
Safety Code. Finalization of the current regulatory text proposed by the Executive Officer would
not substantially comply with the Health & Safety Code or the Administrative Procedure Act,
and would be contrary to ARB’s obligations under CEQA and the Board’s CEQA regulations.

Respectfully submitted,

GROWTH ENERGY

Dated: October 8, 2009
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Summary of the August 2009 Forum
Center for BioEnergy Sustainability (CEBS)
“Myths, Facts and Uncertainties for Bioenergy”
August 20, 2009

Oak Ridge National Laboratory

Keith Kline began the Forum by inviting the audience to list current concerns with
bioenergy. People in attendance noted that higher food prices, environmental impacts
such as tropical deforestation, and high greenhouse gas emissions associated with
conventional, crop-based fuels were among the most important issues. Keith noted that
land and more specifically, some recent estimates of the land-use impacts of biofuels,
underlies all these concerns. The studies reporting indirect land-use change are based on
uncertain data, questionable assumptions and models that were developed for other
purposes. But these are considered to be the best global models available, so they have
been applied to estimate the environmental and land-use effects of the increase in U.S.
biofuel production under the Energy Infrastructure and Security Act (EISA) of 2007.
Many of the studies have focused on projected impacts of expanding US corn-ethanol
production up to the 15 billion gallon per year maximum volume allowed from
conventional sources under EISA.

Meanwhile, over the past year, 9.8 billion gallons of ethanol were produced in the
United States'. This is nearly two-thirds of the 15 billion gallon EISA maximum. Rather
than relying solely on models, we can learn a lot about what is really happening in terms
of impacts and land use by taking the time to analyze empirical data associated with the
recent increase in production. Is the expanded production causing the direct effects in the
U.S. that models calculate? These direct price, export and land-use effects are required in
order to drive the “indirect” land-use changes estimated by these models.

Many scientists believe that biofuel policies and regulations are being proposed
without proper scientific analysis. Important points of reference can be identified if we
gather and analyze comprehensive empirical data about what is actually happening to
land, and why, around the world.

The July 15 edition of The Economist featured a series of articles discussing the
global financial collapse titled, “What went wrong with economics?” One problem
identified was that of excessive reliance on models fitted to outdated data. Could we learn
from that experience?

Debo Oladosu presented his findings from a study that examines the assumptions and
operations of models applied in the recent past to assess the effects of biofuel production
on land use. He illustrated how the MTBE content of gasoline dropped significantly
beginning in 2001 and fell to zero by 2008. The MTBE was replaced by ethanol. The
ethanol content of gasoline started increasing significantly after 2001, with fuel ethanol

! Renewable Fuel Association Industrial Statistics. http://www.ethanolrfa.org/industry/statistics/ Data from
“Monthly US Fuel Ethanol Production/Demand” for the most recent 12 months with data: June 2008-May

2009. Accessed August 12, 2009.



growing by 20% per year on average from 2001-2004 and even more rapidly from 2005
onward, as other polices and incentives for biofuels were put in place.

The first widely publicized study that attempted to estimate “indirect” land-use
effects of expanding bioenergy production was by Searchinger et al. (2008). The main
assumptions in that exercise were that:

e Global food and feed uses of corn are inelastic

e Global rate of yield growth remains constant

e DDGS replaces one-third of the feed otherwise diverted
And the resulting estimates of impacts included:

e Ethanol would divert 12.8 million ha of corn land in the United States in 2016

e U.S. crop exports would be severely affected:

o com by -62%
o wheatby -31% and
o soybean by -28%

o Prices would also be significantly affected: corn (by +40%), wheat (by +17%),
and soybean (by +20%)

e Global replacement corn land would be 10.8 million ha. (This is the “indirect”
land use, the area that the rest of the world would need to make up for the corn
used for fuels.)

The reactions to the Searchinger et al. article included:

e  Wang and Haq (2008), who said that general-equilibrium modeling was needed

¢ Kolmes (2008) and Wassenaar and Kay (2008), who said that dietary changes
could reduce land conversion and not all other land uses are critical to society

e Khosla (2008) and Mathews and Tan (2009), who said that price increases boost
yields, one cannot ignore potential yield contributions, and new technologies hold
the promise of rapid yield increases

e Kline and Dale (2008), who said that land-use change has multiple causes,
biofuels may encourage more sustainable land use, and Searchinger's analysis
omits current land uses (fires) and realistic reference cases

One major response of the modeling community was to employ a general equilibrium
model, GTAP, to evaluate the issue. GTAP is well documented, widely-used, and had
been adapted for biofuels by Birur et al. (2008). But, most of the assumptions used for
the Searchinger analysis remained the same in the first GTAP model run — so it produced
similar results in terms of indirect land-use change. However, the GTAP simulations
found that the direct land-use effects were much lower than Searchinger’s. While the
indirect land-use effects were initially estimated by GTAP to be similar to Searchinger
(Hertel, 2008), subsequent improvements in GTAP simulations and assumptions led to
lower indirect land-use estimates (Hertel et al. 2009; Tyner et al. 2009).

There are many differences between models and the real world. The Purdue GTAP-
BIO model allows yield to respond to prices in the model, but the net land conversion
results from the model are exogenously adjusted by a factor of 0.66 based on an
assumption that new land is less productive than existing cropland. But in the real world,
there are intensive yield changes, extensive yield changes, technology changes, and



continuous land-use realignments that have historically played a significant role in
improving yields as cropland expanded. When historic corn-production changes are
decomposed, yield turns out to play a crucial role in production. The ratio of domestic
corn use to corn exports fluctuated widely over the past twenty years. Since 2001, the
decomposition of empirical data shows that exports’ shares of production have been
constant or increased in all but two years (2004 and 2007). In the model, supply and
demand must match. In the real world, stocks (storage) and “disappearances” can absorb
excess corn in years where supply exceeds demand and the stocks later help bolster
supply when demand exceeds annual output.

In reviewing many past simulations and the results from running an ORNL simulation
based on GTAP, a new issue was identified; i.e. how the increase in biofuel production is
imposed on the models. Searchinger et al (2008) and the early GTAP simulations made
crucial assumptions to bring ethanol into the simulated markets. Searchinger et al (2008),
assumed that there are no bottlenecks to ethanol use and introduced a $10/bbl price
shock, while the initial GTAP study imposed a 136% increase in oil price.

The problem is that the price increases alone will cause changes that have nothing to
do with the introduction of biofuels into the market. To examine this more carefully,
Debo constructed a version of the GTAP model which

e Reflects the EISA “mandate” for corn ethanol

¢ Incorporates a physical land cover sub-model

e Incorporates co-products of corn ethanol

e Uses the “GTAP 6 Database” with a 2001 base year for land productivity and the

world economy

Several simulations were then run to examine the effects of the petroleum “biofuel
drivers” versus the effects of ethanol production alone in model simulation results.
ORNL-GTAP mimicked prior GTAP modeling to look at land-use change effects under
similar assumptions; the simulation was repeated with only the oil price change except
that the production of ethanol in the U.S. was held constant. This allowed us to examine
the effects on land-use change estimates that were inherent in the other model
assumptions (independent of US ethanol production). The results showed that the
estimated indirect land-use effects are nearly the same in both cases (e.g. with and
without ethanol production). See Figure 1. It appears that the models used to estimate the
effects of ethanol were actually simulating land-use changes induced by higher petroleum
prices.

Another issue identified was the co-mingling of baselines. To produce comparable
results, models must make a comparison of events at the same point in time. Empirical
data show dynamics are inherent in agricultural markets and ongoing land-use changes
are especially large and complex. When a model depends on a single snapshot in time, or
simply compares two years, it is very risky to place much trust in the results in terms of
replicating real world behaviors or estimating future behavior. More valid approaches to
comparative statistics are possible, but take more time. In this case, the increase in
ethanol that could be validly imposed on a 2001-based model looking at land-use change
in 2006 with no yield change is only about a quarter of the total increase, because 74% of
the increase in output was actually due to yield. When we did this calculation in ORNL-



GTAP, we found an increase of corn ethanol of 3.1 billion gallons from 2001 to 2006 is
associated with a new land conversion of only 0.004 percent globally. Under this
simulation, the effects on exports were also small (decrease in coarse-grain exports of 0.2

million tons representing export share of 0.3%) and increase in area harvested of only 0.3
million ha.
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Figure 1: The difference (in green) between Simulation 1 (similar to original GTAP-BIO
with all drivers and biofuel production) and Simulation 2 (same as Simulation 1 except
biofuel production is not allowed to change) is only about 10% of total.

While the land-use impacts in percentage terms are minimal compared to those
modeled in other simulations, the estimated effects in terms of hectares per 1000 gallons
of ethanol appear large. This highlights yet another issue identified in the current
modeling: uncertain baseline data. The land area data set used as a baseline for ORNL-
GTAP is larger than that used by other GTAP analyses and therefore the same modeled
change in percentage terms produces very different results in hectare terms.

Linear extrapolations should be avoided because dynamics are inherent to agricultural
markets. Land-use data, model specification, and better analysis of empirical data are all
necessary to support improved modeling in the future. We need to develop valid dynamic
baseline scenarios for the economy, land use/cover, and emission accounts. We also need
to improve the structure of economic models, develop new methods for linking models at
various scales, perform uncertainty evaluation and standardize approaches for model
comparisons.



In discussion that followed the presentation by Debo, it was noted that GTAP has
been used in California and has been referenced by the Environment Protection Agency
to support the current proposed rules and regulations that include significant “indirect
land-use change” estimates for biofuels. The questions raised by the ORNL-GTAP
simulations and other peer reviewers should be addressed prior to moving forward with
indirect land-use change factors in these policies. How much of the indirect land-use
change is actually attributable to non-ethanol production factors in model specifications
(e.g. petroleum price increases)? And how much would the indirect land-use change
estimates change if yield assumptions were adjusted to reflect empirical data and the
baseline co-mingling issues were resolved?

Debo Oladosu pointed out that the GTAP model looks only at the percentage change
in key factors. To get absolute values and make comparisons, that percentage must be
applied to production values, land areas, etc. And when it comes to land use, these values
are highly uncertain and variable. The baseline chosen for the application of the
percentage can dramatically change the results; this could account for some of the
variation seen in published results for land-use change effects thus far using similar
modeling techniques. Yield changes between the baseline year and the current (or
projected) year also have huge influences. If they are ignored, land-use change estimates
will be overstated. But if they are imposed, land use change estimates might be under-
stated. Either way, they contribute significant uncertainty.

Once the effects of other drivers are accounted for, the simulations reported here
indicate a small indirect land-use change due to the increase in biofuel production in the
US from 2001-2006. As shown in Figure 1, the changes after correcting for yield and
petroleum prices are a small fraction of what other modelers estimated. This analysis has
implications for a shift to cellulosic ethanol because many cellulosic production scenarios
also involve land. Reductions in direct emissions are much larger for cellulosic ethanol
than they are for corn, leaving the estimated “indirect land-use change” emissions as a
primary concern. However, that is a topic for future research since we cannot say, based
on the current analysis, whether the land-use implications are similar for the two systems.

Debo described how petroleum use and prices are intertwined with everything else in
the world markets. These models depend on relative prices so when oil prices change it
affects the supply and consumption of all commodities and, consequently, land-use.

In response to questions, it was noted that exotic species and genetic manipulation
may allow increased biomass yields and decreased requirements for inputs (land,
fertilizer and water). But there are many environmental, legal, social and institutional
issues to address related to those developments. And again, it is risky to linearly
extrapolate anything; e.g. test plot yields are not a good indicator of commercial
potential. There will be many influences on markets, production and prices.

The various analyses of exports, yields, and production to date provide little empirical
evidence to suggest that ethanol production in the US is forcing other crops out of
production and inducing indirect changes. Shifts in production that fit well within historic



trends have allowed more than sufficient US farmland to be available to meet the
demands for increasing ethanol production. A decade of economic losses in cotton
production have driven cotton farmers to seek other products and the increasing reliance
on feedlots rather than pasture for livestock are two examples. But perhaps the most
significant shift has been within coarse grains where between 2001 and 2009, the area
planted in non-corn coarse grains fell 2.5 million hectares (or 28%). This can increase
system efficiency in multiple ways as yields can jump by 50-150% and ethanol co-
products replace the feed values of the prior coarse grains. As the U.S. has attained 65%
of the EISA target for conventional ethanol as of 2009 (approaching 10 billion gallons
per year), the total US land area planted in crops has fallen by 1.5 million hectares (still
comparing to 2001 as the baseline used for GTAP and several other modeling
simulations). Contrary to the simulations that estimated corn ethanol would cause major
reductions in soybeans and wheat, the area and production for soy beans and wheat are
higher than in 2001. Clearly many other factors are interacting with land-use decisions
and global markets.

Keith Kline pointed out that globally there are many different potential impacts from
biofuel policies and these go far beyond anything that current models attempt to estimate
via supply (production), demand and price analysis. In many nations, biofuels are
promoted to help address rural poverty and put marginal, underutilized lands into
productive use. Emphasis on sustainable production is having significant effects by
improving cultivation practices and conserving forests, soils and water supplies that were
abused for decades under traditional practices. The losses, inefficiencies and distortions
caused by policies leading to overproduction of low-priced grains in the 1990’s, and the
detrimental effects on food security and agricultural investment caused by exporting
excess supplies to less developed nations, are examples of many factors not taken into
consideration in these models. Food-feed-fiber-fuel production systems of the future may
be fully integrated rather than competitive and involve complementary mixes of species
and complex rotation systems, making current modeling assumptions irrelevant.

Most land-use changes that models projected would occur in the U.S. due to biofuels
(e.g. expansion of cropland into forest areas, significant reductions in cereal exports, and
sharp drops in the areas planted in soybeans and wheat) did not occur as projected and, in
fact, changed in the opposite direction according to empirical evidence thus far. This
contradiction does not prove anything one way or another when it comes to indirect
impacts which, by their very nature, may be impossible to measure with any certainty.
But the striking difference in direct land-use changes reflected by empirical data should
certainly give pause to putting too much credence on current modeling results and
particularly in their projections of indirect effects in other nations. We should carefully
examine the theories, assumptions and input specifications that are driving the land-use
change estimates in models to determine which are valid and which need to be improved.



Attachment B
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Fueling America Through Renewabile Resources

PURDUE AGRICULTURE

ocks-to-Use Ratio for Total Graing
World (1960/61-2009/10)
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