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Introduction

Agricultural efficiency and food production capability are of paramount global importance in a world where population growth and resource consumption far outstrip traditional farming capability and shrinking resources.  Innovative efforts to meet these growing challenges have resulted in development and widespread adoption of technologies to enhance productivity and lower costs.  These technologies have also generated controversy, years of patent litigation, and a variety of disputes among Monsanto and its multinational competitors.  

Perhaps associated with this backdrop, in October the American Antitrust Institute (“AAI”), an advocacy group funded by DuPont, which is a competitor of Monsanto, released a paper entitled “Transgenic Seed Platforms:  Competition Between a Rock and a Hard Place?”
  The AAI paper has been widely reported in the press, has been characterized by one investment analyst as “the blueprint for a federal antitrust case against Monsanto,” and is likely to be noted within the joint Justice Department/USDA workshops.
  

As we describe in detail in this paper, the analysis in the AAI paper is based on factual claims that are either demonstrably incorrect or premised upon a misreading or misinterpretation of data and the analyses of other scholars.  As a result, the conclusions and policy prescriptions of the AAI paper lack foundation.

Several aspects of the AAI paper are striking.  

· First, the AAI paper makes numerous basic mistakes regarding the facts – facts that are readily available to interested observers.  For example, it overstates Monsanto’s share in seed (claiming that Monsanto’s share in corn and soybeans is about double its actual share) as well as its share of agricultural biotechnology patents (inflating Monsanto’s share by double or more than what the data show).  

· Second, the AAI paper, rather than assessing competition in seeds or traits, focuses primarily on the effects on innovation of concentration that it ascribes to recent merger activity, which it argues is driven largely by Monsanto.  The AAI paper does not directly evaluate the effects of any particular Monsanto merger, nor does it assess actual innovations coming to market.  Instead it simply observes aggregate changes in proxies like counts of patents, patent citations, and regulatory permits over the past decade.  While, as we discuss, the AAI paper gets the facts and analysis wrong with regard to these proxies, the more fundamental problem is that the AAI paper relies upon proxies for innovation instead of looking at actual innovation.  The AAI paper ignores the recent introduction of new biotech traits by Monsanto and its competitors.  The AAI paper also ignores what biotechnology competitors are saying about their trait pipelines.  Rather than expressing concern about foreclosed innovation, trait developers use superlatives like “game changing,” “buzzing with creativity,” “robust,” and “the richest pipeline in our history.”  There is no basis for concerns about innovation in agricultural biotechnology.

· Using ominous-sounding section titles (“First Signs of Trouble”), the AAI  paper comes to very certain (“indisputable”) conclusions and makes sweeping recommendations (compulsory licensing) that are not supported by analyses.  Indeed, much of the AAI paper’s text consists of assertions that are on their face inconclusive:  “arguably,” “a threshold question to consider,” “may be,” or “some analysis indicates”.  In short, AAI’s strong conclusions are not supported by the analysis that AAI presents.

There is thus no factual predicate for the paper’s conclusion that there is an “intractable” problem with competition that must be remedied by rewriting the intellectual property laws and through antitrust enforcement based on untested new theories.  Rather, the facts demonstrate that competition and innovation are alive and well in agriculture.  According to the public pronouncements of Monsanto and its competitors, new product pipelines are as promising as they have ever been in the short history of agricultural biotechnology, while the AAI paper asserts just the contrary.   
Monsanto and, we believe, other firms in the industry would welcome the opportunity to demonstrate their pipelines and the products involved in recent product launches at the joint Justice Department/USDA workshops.  Actually examining the innovations would cast a different light on the AAI paper’s contentions regarding competition and innovation in American agriculture.

I. Executive Summary

The title of AAI’s report asks whether competition in transgenic seed platforms is “between a rock and a hard place?”  The answer to that question is “no.”  

Competition among providers of corn, soybean, and cotton seeds is vigorous.  Monsanto does not dominate any of these seed markets.  Indeed, of the big three row crops, it is the leading seed company in only corn:  its share of corn is in the mid 30s (just a few points ahead of DuPont/Pioneer); its share of soybean seed is less than 30% (behind market leader DuPont/Pioneer); and Monsanto’s cotton seed company, Delta and Pine Land, is no longer the largest U.S. cotton seed company (now behind market leader Bayer).  See pages 7-10.

Innovation competition (where the AAI paper places so much emphasis) is equally vigorous.  The AAI paper ignores the recent introductions of new traits by both Monsanto and its competitors, the glowing descriptions of their trait pipelines, and the public statements regarding increased investment in trait development.  See pages 27-33.

How did AAI get things so wrong?  The answer is that it made basic mistakes in its analysis, and drew conclusions that were not supported by the empirical and academic sources it cited.

· According to the very source that AAI cites, Monsanto’s shares of corn and soybean seed are half of what AAI claims.  See pages 7-10.

· Monsanto’s share of “innovation” when measured by patent holdings is half or even less than what AAI says.  See pages 10-23.

· AAI states that a decline in the USDA deregulation of biotech traits shows a decline in innovation.  But even assuming deregulation is a reasonable proxy for innovation, the AAI paper grossly misstates the trend in petitions for deregulation by comparing 1995 (the high water mark of trait deregulation) with 2008 (a year with unusually low petitions for deregulation).  Petitions have generally remained flat over the past decade, and there were more petitions for deregulation of new traits filed in 2009 than in any year since 1998.  And if one looks only to petitions for deregulation in the key crops of corn, cotton, and soybeans, there were almost twice as many petitions for deregulation filed in 2009 as in any year this decade. See pages 24-26.

· AAI cites articles which, even a cursory review reveals, do not support the AAI paper’s claims.

· AAI cites one study that says Monsanto owns four of thirteen “major” patents, but one of those four patents has expired, and another technology (never actually a patent) was divested.  So, as it turns out, Monsanto owns fewer “major” patents than Syngenta.  See pages 20 23.

· AAI asserts that conclusions about patent quality for the last decade can be drawn from an academic study that counts up the number of citations to a patent.  But even if citations were a proxy for patent quality, the authors of that study limit their conclusions to the period from the mid-1980s to the mid-1990s, concluding that limitations on data for the last decade render more recent data not meaningful.  In other words, the study has nothing to say about the quality of patents during the only period relevant to the claims of the AAI paper.  And, even for the earlier period, the authors conclude that the decline in per-patent quality is offset by the exponential increase in the total number of patents.  See pages 26-27.

· AAI says that farmers are being “squeezed” because trait prices have increased at a faster rate than the value that farmers receive for their crops.  But this calculation is not a measure of the value farmers receive from traits for multiple reasons.  First, in making this calculation AAI ignores the savings that farmers have realized in reduced costs for herbicides and insecticides as a result of biotechnology (plus additional nonpecuniary benefits like improved safety, convenience, time savings, and environmental benefits).  Even taking the AAI paper’s approach, and ignoring these obvious farmer benefits, the paper’s calculated “squeeze” is based on an elementary arithmetic error.  Because trait prices are just a small portion of a farmer’s total input costs, the profits earned by farmers using more expensive seed with transgenic traits can increase even if trait prices are rising at a higher rate than revenue per acre.  See pages 46-51. 

· AAI ignores the impact on investment decisions of the controversy over public acceptance of biotech traits that arose at the end of the 1990s and continued through the early 2000s.  Even after spending billions of dollars on biotech research and development and in the acquisition of seed companies in the late 1990s, the market valued Monsanto’s agricultural business at less than zero.  The potentially huge impact of this on the incentives of both Monsanto and its competitors to invest plays no role in the AAI analysis.  See pages 17-20.

At bottom, the AAI paper fails to accurately portray the agriculture business.  To list just a few of the points, the paper’s inflated claims regarding Monsanto seed market shares should have immediately sounded alarm bells to anyone who follows agriculture, even if only by reading the public statements of Monsanto’s major competitors.  Rather than offering theoretical discussion about whether “inter-platform rivalry in the transgenic seed industry is currently not a viable mode of competition,” AAI should have looked at whether there were any stacked trait combinations that growers wanted that were not available.  It would have found that there are not.  AAI also would have seen that competitors offer or soon will offer traits that are substitutes for all traits currently offered by Monsanto.  See pages 41-43.  And finally, a direct look at innovation (as opposed to counting patents, patent references, field releases and deregulation statistics) would have shown that company after company in this field believes its pipeline is chock full of promising new products.  See pages 27-33.

Agricultural biotechnology is critically important to America, agriculture, economic growth, international food security, and to meeting global demands and environmental challenges.  Policy in this area must therefore be based upon accurate information and careful analysis.  Because the AAI paper has the facts and analysis wrong, there is no support for its premise that there is an “intractable” problem with competition that must be remedied by rewriting the intellectual property laws and through antitrust enforcement based on untested new theories.  
Background on Seeds and Traits

The seed grown by American farmers today incorporates dramatic advances relative to seed grown just a decade or two ago.  Advanced breeding techniques, including in recent years “molecular assisted” breeding based on information about genetic sequences, have led to substantial improvements in crop yields.
  In addition, significant advances come from biotech traits, i.e., adding useful genes to plants such as corn, soybeans and cotton.  

To date, the commercially significant biotech traits have either been herbicide tolerance traits or insect protection traits.  Herbicide tolerance traits allow plants to survive the application of herbicides (weed killers) that would normally damage the plant.  This allows farmers to combat weeds that would reduce yields and to do so without harming the crops.  Insect protection traits allow plants to protect themselves against yield-robbing insects before these insects can cause substantial damage to the crop.  To date, these insect protection plants have incorporated genes from the bacillus thuringiensis (Bt) bacteria, which has long been used by organic farmers as a natural insecticide.

Monsanto was not the first trait developer to launch either herbicide tolerance or insect protection traits, but it has been the most successful.  The first herbicide tolerance traits were IMI corn developed by American Cyanamid and BASF and launched in 1991 and DuPont’s STS soybeans, launched in 1993.  The first transgenic herbicide tolerance trait in cotton, BXN™, came from Rhone Poulenc (now part of Bayer) in 1995.  The first transgenic insect protection traits in corn, launched in 1996, were Knockout (sold by a predecessor of Novartis, now part of Syngenta) and NatureGard (sold by Mycogen, now owned by Dow).
  In cotton, the first insect protection traits from Monsanto and from Calgene also launched in 1996.
  

Monsanto has also introduced and licensed a number of other traits.  The Roundup Ready® glyphosate tolerance trait, launched in soy in 1996, has also has been commercialized in corn, cotton, canola, alfalfa, and sugarbeets.  Growers of Roundup Ready plants can treat their fields with glyphosate, an inexpensive and effective weed killer.  (“Roundup®” is Monsanto’s umbrella brand for its products containing glyphosate, but glyphosate is also available from numerous non-Monsanto branded and generic suppliers.
)  Monsanto also licenses the YieldGard® and SmartStax™
 insect protection traits in corn.

A list of traits that have been commercialized in the United States is attached as Appendix 1.

Unlike chemical herbicides and insecticides, which can be sprayed on soil or on plants, biotech traits work in the cells of plant tissue.  Thus, in order to be delivered to farmers, biotech traits need to be incorporated into the DNA of the seed itself, which requires a trait developer to work with companies that breed and sell seed.  Several hundred companies sell corn, soybean, and cotton seed in the United States.

Trait developers have historically pursued three different models for working with seed companies:

· Some vertically integrated trait developers have made traits available pretty much only in the seed of their own seed companies.  Mycogen and Syngenta followed this path with their first Bt insect protection genes, and Dow’s Herculex® insect protection trait was originally available almost exclusively in seed sold by DuPont/Pioneer (Dow’s development partner) and Dow’s Mycogen® brand.

· Some developers of herbicide tolerance traits that were in the herbicide business but not the seed business have licensed their traits to a single seed company.  DuPont pursued this route with STS (before it acquired its Pioneer seed company subsidiary), initially licensing the trait exclusively to Asgrow.  And Rhone Poulenc followed the same route with BXN, initially licensing the trait only to Stoneville.  These firms saw trait licensing as a way to sell more herbicide.

· Monsanto was the first company to pursue a different route – widely licensing the traits it developed to hundreds of seed companies including its major competitors (as well as incorporating its traits in the germplasm sold by its own seed companies).
 This approach enabled seed companies to use the trait provider’s technology in their seed offerings, but did not require such use. 

Monsanto’s broad licensing approach has helped shape the industry of today.  Farmers can choose among thousands of seed varieties from hundreds of seed companies.  And although seed companies and farmers have no obligation to use Monsanto traits, Monsanto’s traits are so popular with farmers that a significant majority of corn, soybean, and cotton seed sold in the United States has a Monsanto trait added to it. 

The AAI Paper Is Wrong About Monsanto’s SEED Market Share

The AAI paper says that “[a] threshold question to consider is whether Monsanto has exercised its market power to foreclose rivals from market access, harming competition and thereby slowing the pace of innovation and adversely affecting prices, quality, and choice for farmers and consumers of seed products.”
  In fact, the first question that must be answered is whether Monsanto has market power.  

Not all companies with a high market share will have market power of antitrust concern.  For example, if barriers to entry and expansion are low, even a firm with a high share will not be able to exercise market power because competitors will step in and win business if it does so.  While a high market share is not a sufficient condition for market power of antitrust concern, well-established industrial organization economics makes clear that a high market share is a necessary condition for a firm to have market power of antitrust concern.
  If customers can readily turn to competing suppliers and competing suppliers can readily supply new customers, a firm will not be able to exercise market power.  

While AAI claims that “[i]t is indisputable that Monsanto possesses market power in . . . markets for . . .  traited seed,”
 the seed share data AAI relies upon is obviously wrong.
  

AAI says that Monsanto is the dominant seed company in corn, soybeans, and cotton, asserting that “[i]n 2008, the firm had substantial shares of up to 65 percent for traited corn and soybeans.”
  In fact, Monsanto’s corn and soybean shares are about half of what AAI claims.  The correct shares are available in the business press, where as recently as 2007, Pioneer was saying that “[w]hen it comes to North America corn market share, we are the leader.  We have the highest market share of acres in the U.S. for both corn and soybeans; we have for years.”
  

That Monsanto’s soy and corn shares are closer to 30 than 65 is plain on the face of documents that AAI has read and that it cites in its paper.  For example, in discussing Monsanto’s trait share, AAI points to a Monsanto presentation to stock analysts as an authoritative source for corn and soybean shares.
  That presentation (pictured below) sets out seed share as well.  It makes clear that Monsanto’s share of corn is 36% (25.5% in the DEKALB® brand and 10.5% in the ASI brands), not “up to 65%.”  Monsanto’s share of soybeans is 29% (20% in the Asgrow® brand and 9% in the ASI brands), not “up to 65%.”
  

Exhibit 1
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What AAI has done is ignore this clear presentation, and public statements by Monsanto and its competitors.  It instead offers a non-standard “share” analysis relying on a separate Monsanto document that has the same numbers as shown above, plus numbers that reflect foundation seed sold by Monsanto to independent seed companies, as if that made independent seed companies no longer “independent” but rather Monsanto seed companies and competitively irrelevant.
  This is a bit like attributing GM’s market share to Toyota because GM sources some engines from Toyota.  (It is all the more improper because it would attribute to Monsanto seed share from companies that have a deep relationship with Pioneer through Pioneer’s PROaccess program, which Pioneer says increases its “global seed market reach through co-brands, second brands and investments.”
)  To take such an approach  is inconsistent with the very thrust of a paper that argues that competition is most robust when upstream innovation entities sell to downstream independent seed companies.   

Finally, AAI erroneously states that Monsanto’s share of cotton seed is 45%.
  In fact, the cited presentation showed Monsanto’s share (in its Deltapine® brand) as 41%,
 and year-end 2009 data from the USDA puts Monsanto’s share at 39%.
  As Bayer CropScience put it in an October 2009 press release, the most recent USDA acreage report for cotton shows that “Bayer CropScience cotton seed brands FiberMax® and Stoneville ® are planted on the largest share – almost half – of U.S. cotton acres for a third consecutive year.”

Monsanto’s true share of U.S. corn, soybean, and cotton seed sales are well below the level where Monsanto could be considered to have monopoly power in seed sales.  Again, even though high shares are not a sufficient condition, they are a necessary condition.

II. The AAI Paper Is Wrong About Monsanto’s Share of “Innovation”

AAI supports its call for change in the agricultural biotechnology industry by repeatedly claiming that changes in industry structure due to merger activity “primarily driven” by Monsanto have led to reduced incentives to innovate, which in turn has resulted in a decline in quantity and quality of innovation.
  Economists and antitrust lawyers do not have a single well-established way of calculating shares of “innovation.”
  The AAI paper uses four statistics as proxies for innovation: patents, field releases (approvals by the USDA to test new biotech traits), deregulation of transgenic seeds, and the number of times a patent is cited by another patent.  The first two are asserted to be proxies for the quantity of innovation and the latter two proxies for quality of innovation.  

It is not self-evident that any of these statistics is a good proxy for what AAI purports to measure, and the AAI paper nowhere explains why these statistics are the best measures or indeed why they are accurate measures at all.  As an example, the AAI paper’s list of leaders in innovation based on patent counts omits BASF, a company that reports that “BASF Plant Science forms the industry’s leading research and technology platform, employing approximately 700 people” and that it has spent €1 billion on its plant biotechnology operations in the decade 1998 - 2008.
  Particularly in light of the weakness of a proxy that ignores BASF, there is nothing to explain why one should not look to the approach of the DOJ/FTC Intellectual Property Licensing Guidelines which posits that where companies “have comparable capabilities and incentives to pursue research and development,” they should be accorded equal shares of an innovation market.
  On this basis, Monsanto’s share would be no greater than that of DuPont, Syngenta, Dow, Bayer, and BASF, all of which are larger companies than Monsanto.
  In such a market, with share equally divided six ways, Monsanto’s share would be under 17%.  

Separately, and as important, the AAI paper does not evaluate these “innovation” statistics consistently or properly – often drawing conclusions that are directly at odds with the data or the conclusion described by the cited academic source.  
A. The AAI paper’s CALCULATION OF SHARE BASED ON
AG BIOTECH Patents IS WRONG

While patents may be reflective of investment and innovation, the mere ownership of intellectual property rights is neither inherently improper nor a true indication of the competitive significance of any company in a particular field. 

In figure 5, reproduced below, AAI purports to plot the patent shares of the “Top Five Plant Biotechnology Patent Holders” (DuPont/Pioneer, Monsanto, Syngenta, Bayer and University of California) from 2000-2008.  
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Importantly, a fundamental problem with this analysis is that the AAI paper does not explain how it extracted these “market shares” in sufficient detail to allow independent readers to replicate what was done.  AAI does state, however, that its calculation includes “plant-related” patents granted to only those firms that were among the top 25 agricultural biotech patent holders in 1999.  This is an odd choice as it by definition excludes from its analysis any potential new entry.  More so, even in the absence of entry, it inflates the estimated shares of the top five companies reported.
  For example, if the top 25 patent holders were issued only one-half of all patents, the AAI calculation would overestimate market shares by 100%.  If the top 25 patent holders were issued only one-third of all patents, the AAI calculation would yield market shares that are three times their actual size. 

As the foregoing suggests, the AAI paper’s “shares” of Monsanto and its competitors do appear to be about two times or more their actual share of biotech patents based on the very data source upon which AAI claims to rely.  From 1976 to 2000, according to the 2002 USDA study on which AAI relies, the top  25 patent holders were issued 5,222 patents, or 44% of 11,761 total agricultural biotech patents awarded in that timeframe.
  If the top 25 represented a similar small share of all “plant-related” patents issued in 2000-2008, the “market shares” that AAI computes are dramatically overstated, i.e., they are 2.3 times their true level.

This overstatement is confirmed by looking at the share of biotech patents accounted for by the top ten biotech patent holders in 2000.  According to the same USDA source, the top 10 patent holders collectively accounted for only 38% of biotech patents.
  It follows that the top five biotech patent holders necessarily account for less than 38%, and much less than half of the roughly 85% estimated for the top five shown in Figure 5 of the AAI paper.  It is not possible to confirm Monsanto’s exact share since the AAI paper does not provide its criteria for selecting “plant-related” biotechnology patents from the universe of all agricultural biotechnology patents.
  However, Monsanto’s share could not have been the 31% that AAI shows—in fact, it is likely half or less of the share estimated by the AAI paper.
  

Because the “market shares” AAI uses are not actually market shares, the HHI concentration index calculated from them is meaningless.
  That said, if one corrects for the mistakes shown above, the calculated HHI of a patent innovation market is not in the “mid to high 2000s,” as reported by AAI, 
 but rather is less than 750.  This is true even if each player has even one half of the share that AAI incorrectly attributes to it.
  This market – where the largest firm (DuPont) has a share of less than 18% – is an exceptionally unconcentrated market. 

Even if one were to rely on the data in AAI’s paper, however, it fails to support the conclusion reached by AAI.  Figure 5 shows that DuPont has more patents than Monsanto in every year but one, and that Syngenta’s annual share of patents in each of 2006-2008 was double what it was in 2005.
  It is difficult to see a basis for claiming that Monsanto has market power in an innovation market where it is not the largest player, where one of its competitors doubled its share over a short period, and where entry barriers are so low that a public university is one of the top five players.  

Nor does AAI deal with the historic record with respect to patent litigation among agricultural biotechnology companies, which illustrates that several multinational competitors (Bayer, Syngenta and Dow) each sought to enjoin Monsanto from the ability to sell corn, soy and cotton products as a result of patent litigation they filed and took to verdict without success.  It is Monsanto’s competitors, not Monsanto, that attempted to block competition through patent holdings in this series of litigation.
  Thus, patent counting alone is unlikely to present any accurate picture of the industry or how innovation and competition should be viewed. 

Finally, the AAI paper’s key argument for why action should be taken against Monsanto is based not on the level of its calculated market HHI (which is in a range where mergers are regularly approved) but rather on the purported increase in the HHI over the last decade.
  AAI’s thesis is that concentration, driven largely by Monsanto, has led to an increase in concentration of innovation.  But the data do not support this conclusion.  The small increase in the HHI is not due to one of Monsanto’s competitors’ ceasing to file patents (as might be expected in the presence of anticompetitive conditions).  To the contrary, by inspection of Figure 5, the small increase in the HHI appears to be largely driven by the growth in share of patents held by Syngenta, a Monsanto competitor.  Thus the facts in the AAI paper cannot support the AAI conclusion that “concentration has increased in tandem with a period of vigorous merger activity in the 2000s” that is driven “primarily” by Monsanto.
  

B. field release data do not support the aai paper’s claims about a decline in innovation

Figure 4 of the AAI paper, which shows the “Market Shares for Top Five Firms in Field Releases for Corn, Soybean, and Cotton,” is reproduced below:
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Monsanto has the largest number of field releases in this figure, but Monsanto’s share of field releases fell from a high of over 75% to approximately 47% in 2008.  Additionally, the HHI declines dramatically over this time period, by something on the order of 3000 points.
  And while the AAI conclusions regarding innovation market shares based upon patent holdings above (Figure 5) relied on its “finding” that a small increase in market HHI over time was evidence of decreased innovation, the AAI analysis of USDA field release data as a measure of innovation ignores the large declining trend in concentration.  The HHI clearly has dropped dramatically over the relevant time period, as Monsanto’s share dropped and others’ rose.  

The AAI paper’s choice of how to describe these two charts bears comment.  Neither chart supports the conclusion that increased concentration driven primarily by Monsanto has led to an increase in concentration or caused a decrease in innovative activity.  To the contrary, each shows evidence of increased innovative activity by Monsanto’s competitors.

Additionally, the AAI paper fails to provide data on the total number of field releases over time.  We present this information in Exhibit 2 below, which shows that by this measure of innovation there is a continuation of the “surge in quantity of innovative activity in the 1990s” that AAI acknowledges early in its paper.
  In sum, analysis of the AAI paper’s field release measure of innovation unequivocally indicates that innovation is growing and concentration has dropped, as more firms undertake field trials to bring new traits and varieties to market.  AAI offers this measure as a proxy for innovation, but then fails to accurately describe what it shows.

Exhibit 2
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Finally, assessing field releases by crop and over a longer time period than AAI did confirms that there is no clear trend in concentration and that the number of field release approvals has been trending generally upward.  For instance, Exhibit 3 below shows that Monsanto had its highest shares of soybean field releases in 1989 and 1990, long before the acquisition activity with which AAI is concerned.  

Exhibit 3
[image: image5.emf]
Exhibit 4 below shows that participation in cotton field releases hit a high in the mid to late 2000’s with Bayer taking over the leading share by 2005, but with Monsanto, Syngenta, and Dow still accounting for meaningful shares.  

Exhibit 4
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Exhibit 5 below reveals that the trend in corn is similar to the overall trend in field releases, with Monsanto’s share of field releases peaking in 2002, but then falling back down to less than 50% of corn field releases in 2008.

Exhibit 5
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AAI also analyzes the changes in the share of field releases over time using a measure called a “mobility index.”  AAI reports that “mobility values are extremely low” and concludes that these small changes in share indicate that “firms are unable or unwilling to challenge Monsanto’s dominant position in innovation markets.”
  But AAI is misusing this analytical tool.  The developer of the mobility index recognizes the “normative ambiguity of mobility statistics as indicators of ‘competitiveness’ in policy contexts” and cautions that “the mobility measure already embodies concentration and its change … . Thus their joint use would involve an element of double counting.”
  An index that involves “ambiguity” in results and “double counting” cannot support the AAI paper’s “indisputable” conclusion.

C. the aai paper’s analysis of innovation ignores the impact of the controversy over biotech acceptance

Any serious analysis of cause and effect, e.g., whether changes in concentration have affected incentives for innovation, also requires an inquiry into whether other factors occurring at the time in question might have been at work.  The AAI paper’s analysis of the “output” of innovation in biotechnology (i.e. field releases and patents) fails this test.  The AAI paper suggests that the figures it presented as to innovation activity from 2000 to 2008 reflect the effect of merger activity on biotechnology innovation.  But the AAI does nothing to directly relate any merger activity to these figures, and also ignores completely the effects on research spending attributable to the confidence and acceptance challenges facing biotechnology in the late 1990s and early in this century.  

While biotechnology today has been accepted as a promising agricultural technology in many world areas, the technology continues to be controversial in other world areas.  In Europe, Africa, and other parts of the world, biotech crops are not grown in meaningful quantities because the issue has become politicized.
  During the period examined by AAI, it was an open issue whether and to what extent the sale of biotech seeds would be limited by political forces in the United States and elsewhere.  It goes without saying that this increased the risk and reduced the expected return associated with any given investment in these technologies.  As an article in the August 2000 issue of Plant Physiology describes:

In response to the demands of activists, European governments have restricted the import and release of GMOs, and activists here and abroad have taken to destroying field plots and in one case firebombing a laboratory.  Multinational corporations, anxious about preserving the public virtue of their brand names, have declared themselves GMO-free in response to as little provocation as a single letter of inquiry concerning their position on GMOs. Hundreds of Internet sites proclaim the evils of GMOs, and some newspapers and radio commentators, especially in Europe, fan the flames of public fear by uncritically publishing activist propaganda.

The attack on traited seeds intensified at the end of the 1990s and continued through the early 2000s.  The specter of political action against these crops and the risk of bad publicity for companies that sold “Frankenfoods” affected incentives.  The New York Times has suggested that, in Europe at least, lack of public acceptance was the single most important issue blocking approval and adoption of GM crops, which to this date limits the market for seed with transgenic traits and the incentives of trait developers to innovate.
  This public acceptance furor led many technology companies, particularly pharmaceutical companies, to abandon the field and drop their biotech research divisions.
  

In the late 1990s Monsanto’s agriculture business was part of a conglomerate that included the G.D. Searle & Company pharmaceutical business.
  Yet, according to a financial analyst quoted in the February 21, 2000 Fortune magazine, the market valued all of Monsanto lower than it would value the Searle unit alone.  That meant that Monsanto’s two decades of industry leading innovation in biotechnology were “seen as worse than worthless.”  

Talk about nasty reversals of fortune. Only nine months ago, President Clinton pinned the National Medal of Technology on four Monsanto researchers for pioneering bioengineered crops.  But recently their two decades of work have been seen as worse than worthless.  Spooked by the ruckus about genetically modified, or GM, crops, investors have valued Monsanto's profitable, $5 billion-a-year agricultural-business unit at less than zero dollars during the past few weeks, according to calculations by Salomon Smith Barney analyst James Wilbur.

Some months later, after Monsanto had merged with Pharmacia and its agricultural assets were placed in a separate unit (15% of which was being sold to the public),
 the market’s view of biotechnology had improved, but only barely.  According to an article that ran on the Dow Jones news wire, Monsanto’s seed and trait business no longer had negative value; it was merely worth nothing.

The valuation is very attractive at current levels,” said Morgan Stanley Dean Witter analyst Mark Wiltamuth in New York. “You're essentially getting the company's ag-chemical business at a reasonable chemical-industry valuation, and you're getting the seed business for free.”

Thereafter, when Pfizer acquired Monsanto’s parent, Pharmacia,
 it was no coincidence that, at the height of this anti-GMO campaign, Pfizer concluded that the acquisition would not involve Monsanto and instead spun off the company.  (The Forbes headline was “Crops, Shmops. Pharmacia Spins Off Monsanto”).
  

Faced with uncertainty about the public acceptance of agricultural biotechnology, Monsanto narrowed the scope of its innovation efforts to focus on its core crops, spinning off or dropping efforts in other areas (e.g., Roundup Ready strawberries and transgenic tomatoes).  Evidence suggests firms such as DuPont and Syngenta, which were and are far more diversified than Monsanto, shifted resources away from biotech innovation to a much greater degree than Monsanto.  Years later, as confidence in and acceptance of the technology evolved, investment ramped back up.

AAI speaks of trait developers who “forged aggressively ahead,”
 an “explosion of applications,”
 and “profits in a highly lucrative industry.”
  It suggests that from 1980 to the present the system of IP rights created “strong protection” and thus strong incentives.
  By ignoring the high level of risk associated with biotechnology traits and different companies’ approaches to dealing with that risk, the AAI paper inaccurately reports that there has been a down turn in innovation over the past decade, and then erroneously assigns the blame solely to concentration “primarily driven” by Monsanto acquisitions.  This is not careful analysis, and it misses the real story of the risks involved in innovation during this time period.

D. Monsanto’s Acquisitions Have Not Created “Patent Strongholds”

AAI also claims that Monsanto has developed “Patent Strongholds” through mergers and acquisitions of biotechnology and seed companies.
  This claim is also false and ignores Monsanto’s role as a pioneer within the field of biotechnology.  The leading gene technologies for insect protection (via Bt genes) and herbicide tolerance (for glyphosate herbicide such as Monsanto’s Roundup® product) were invented at Monsanto.  Other technology enablement has occurred via in-licensing from competitors such as DuPont (gene gun).  New breakthrough products using multiple-genes (Genuity SmartStax®) are the result of license and business arrangements with DuPont, Bayer, and Dow. 
  Multiple companies and the complexity of the emerging global industry contradict the analogy of any company to a fortress. 
Monsanto has developed the principal traits it licenses in-house, not by acquisition.  (Monsanto also collaborates with other trait developers to jointly develop and license traits that each has developed.
)  Indeed, AAI reports that only a small set of the companies acquired by Monsanto were agricultural biotechnology firms,
 which belies the claim that mergers and acquisitions have led to Monsanto’s patent stronghold.   Thus, as explained below, much of the present antitrust concern voiced by the AAI paper boils down to the proposition that innovation by Monsanto’s scientists created too much success.
The AAI paper’s claims of a Monsanto “patent stronghold” represent the “too successful” theme.  AAI claims that Monsanto’s share of ownership of what AAI claims are key patents related to transgenic trait development is too high:

It is instructive to note that Monsanto holds four of the 13 major, patented plant transformation techniques and technologies used in the agrobacterium-mediated transformation of plants. Those patents include the “agrobacterium co-transformation method” (divested to the University of California, Berkeley in the merger of Monsanto and DeKalb), the “particle gun electric discharge,” the “antibiotic resistance gene under control of plant promoter,” and “the CaMV 35S promoter.”  Syngenta is the patent-holder on two techniques. Bayer, CAMBIA, Zeneca, and DuPont each hold one patent or an exclusive license, and universities account for the remaining two.

A number of flaws in AAI’s analysis are immediately apparent.  For example, AAI’s inclusion of Cornell University’s gene gun (licensed by DuPont) among “techniques and technologies used in the agrobacterium-mediated transformation of plants” is improper.  To the contrary, agrobacterium and the gene gun are actually alternative technologies used for gene insertion.
  AAI also lists Zeneca separately from Syngenta, even though its agricultural business was acquired by Syngenta.

Further, although AAI states that Monsanto owns four of thirteen
 key patents, AAI acknowledges that agrobacterium rights were divested to U.C. Berkeley.
  But what of the other three Monsanto patents identified in the article upon which AAI relies?

· One patent (“antibiotic resistance gene under control of plant promoter”) is related to the use of antibiotic resistance genes as selectable markers for use in trait development. Antibiotic resistance markers are less common today due to regulatory and public acceptance concerns, and in some cases have been replaced by genes that convey tolerance to certain herbicides that can substitute for antibiotic resistance markers.

· One patent (“particle gun electric discharge”) expired in 2008.

· One patent (“the CaMV 35S promoter”) relates to a gene sequence used to “turn on” genes.  But the authors of the study cited by AAI acknowledge that 35S is only one of “a large number of promoters [that] have been used in transformation,” and the 35S promoter has in any event been widely licensed to Monsanto’s competitors.

In other words, there is no reason to believe that any of the Monsanto “patent strongholds” identified by AAI are today of any competitive significance, let alone that Monsanto’s ownership of the 2 of 12 patents still-in-force that AAI identifies would lead to “intractable” competitive issues.  Syngenta (given its ownership of the Zeneca patent AAI identifies
) now owns more “patent strongholds” than Monsanto, and Bayer and DuPont together match Monsanto.  

To the extent that any of these patents are essential, which is not the case in fact, it is apparent that each of these firms have obtained appropriate access to needed technology via licensing arrangements.

AAI also points to a “second issue” in the form of a “patent thicket’” where, because Monsanto’s scientists are not the only innovators to have patented their inventions, Monsanto and other “innovators must seek permissions to use multiple patented technologies, resolve patent conflicts, and sustain challenges to the validity of their own patents.”
  As we point out below (in part XII.A), the only source AAI cites for this proposition finds “few examples of holdups” and finds them outweighed by “the benefits in terms of improved technology to farmers.”
  

To put it another way, the experience in this market is that cross licensing generally works.  Traits have reached and continue to reach market.  

the aai paper’s claim that the quality of innovation has decreased ignores the public statements of competing trait developers

Faced with the fact that the quantity of innovation has increased, it is somewhat surprising that AAI argues that the quality of innovation is down.
  It attributes this decline in innovation quality to high concentration of the innovation market, concentration that has increased as a result of “unchecked” merger activity.
  But the AAI paper is as wrong about innovation quality as it is about innovation concentration and the effect of mergers on that concentration.

It is difficult to appropriately measure the quality of innovation.  The most obvious approach would be to address the question directly, i.e., look at the quality of products that came to market after the asserted change in market structure and the quality of products in the pipeline today, keeping in mind that products reaching market in, say 2003, were likely begun around 1993 or earlier.
  

But rather than take this approach, AAI looks at statistics it claims are proxies for innovation quality.  The AAI paper’s analysis of these proxies is deeply flawed.  And, more fundamentally, if one looked at the actual pipelines of new products that have been publicly announced by Monsanto and its competitors, one could not plausibly claim that innovation quality has decreased.  Better products providing higher crop yields and solutions to problems previously unaddressed via technology have launched in recent years and more are poised to do so.   

E. The AAI paper’s measurement of innovation quality based on Deregulated Events is both misguided and erroneous

AAI bases its argument that innovation quality has declined on statistics on the deregulation of transgenic research products by the USDA (a step that allows sale of the product without USDA restrictions).  AAI claims that trait deregulations have “trended steadily downward since the mid 1990s, falling by about 80 percent between 1995 and 2008.”
  This analysis of innovation quality in the AAI paper is deeply flawed.

The AAI paper uses 1995 and 2008 as the only points of comparison, despite the fact that its other analyses of innovation look at trends from 2000 to the present.  Perhaps coincidentally, 1995 was the high water mark for petitions for trait deregulation (15 petitions), and 2008 saw an unusually low number of trait deregulation petitions filed with the USDA (only 4 petitions).  Had AAI followed the course it took in measuring its other proxies for innovation in AAI Figures 4 and 5 and looked at the trend from 2000 (6 petitions) to 2009 (9 petitions), the data would tell quite a different story – not a 73% decrease in petitions for deregulation, but a 50% increase.
  Data on all petitions for deregulation filed with the USDA are shown on the chart below.

Exhibit 6
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Another fundamental problem with the statistics presented by the AAI paper is that they do not speak to innovation in the core crops of corn, soy and cotton.  That is because the data AAI cites are heavily driven by data on petitions for deregulation of transgenes in other crops.  The 1995 data, for example, includes petitions for the deregulation of biotech tomatoes (4 petitions) and potatoes (2 petitions).
  If not apples and oranges, the AAI paper is literally comparing soybeans and tomatoes.  

A more meaningful chart – one that looked only at petitions for deregulation each year in corn, soybeans, and cotton – shows that there has been no decline in innovation.  The chart below shows that petitions have varied from year to year, averaging four petitions per year since 1993, with no clear trend up or down.  But petitions have spiked in 2009, with more petitions for deregulation in the three crops that the AAI paper focuses on than in any prior year, and almost twice as many petitions for deregulation filed in these three crops for 2009 as in any other year this decade.

Exhibit 7
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Finally, it is not possible to draw the link, as AAI does, between industry concentration and deregulation of traits by the USDA.  Deregulation comes late in the development process and reflects innovative activity that began a decade or more earlier.
  As such, it is difficult or impossible to draw a temporal link between recent mergers and industry concentration and trends in trait deregulation by the USDA.  A surge in approvals in the mid 1990s and a decline in the late 1990s would, if anything, reflect the incentives for and the intensity and success of innovative activity that occurred in the 1980s, and would say little about the impact of mergers or other conduct that occurred in the 1990s.  

the Patent citation data upon which aai relies do not show a decline in innovation quality

The claim that innovation quality is declining is simply misplaced.
  The findings of the paper AAI cites in support of its argument (Steven Buccola and Yin Xia, “The Rate of Progress in Agricultural Biotechnology”) do not support the AAI paper’s claim that “the quality of innovation has deteriorated with impaired market structure.”
  

Buccola and Xia look to the number of citations to a patent as a potential measure of patent quality.  Although the number of citations per patent has declined over time, Buccola and Xia find that the decline in per-patent citations is offset by the exponential increase in total patents:  “Thus despite the evidence from figure 3 that average patent quality [i.e., the frequency with which a patent is cited in later patents] has been falling, we conclude from figure 2 that agricultural biotechnology growth rates remained positive and roughly constant” throughout the period for which the authors have reliable data.
  

More fundamentally, even if a simplistic “count the patent references” approach made sense, Buccola and Xia recognize that given data limitations “per-patent citations rates after the mid 1990s” are “poorly reflective of patent quality.”
  The authors limit their conclusions to the period from the mid-1980s to mid-1990s,
 and their paper recognizes that it has nothing reliable to say about the period from 2000 to the present that is the focus of  the AAI paper, i.e., the 2000 - 2008 period (see their Figures 4 and 5).  These considerations should be understood when reading the AAI paper’s “indisputable” conclusion on innovation.

the aai paper ignores information
about actual product pipelines

Because  the “count the patent references” article cited by AAI disclaims reliability past the mid 1990s, it tells us nothing about innovation quality in  the 2000 - present time frame.  But an examination of the publicly available information on recent product introductions and research and development pipelines of Monsanto’s largest competitors is very informative.  For example, the Herculex traits were introduced in 2003 and have seen significant market success.
  They are now planted on roughly 23% of corn acres.
  In 2005, Dow released Widestrike®, a second-generation trait for insect protection in cotton.
  Monsanto has launched second generation traits in all of its core crops.  Product launches and sales (i.e., the votes that farmers have cast with their seed purchases) indicate quality of innovation far more reliably than biotech trait deregulation or patent citations, the AAI benchmarks.  

The current pipeline is most pertinent to any claim that “the quality of innovation has deteriorated with impaired market structure”
 because much of what is about to come to market would have been initiated and brought close to fruition after the 1990s merger activity that AAI suggests would chill innovation.
  As described more fully below, a subjective analysis of the pipeline rebuts that claim.  Major players and third parties wax rhapsodic about their pipelines and use phrases like “game changing,” “buzzing with creativity,” “robust,” and “the richest pipeline in our history” to describe them.
 

It is a familiar theme among critics of traited seeds that they do nothing for consumers and that they just help growers do what they’ve always done:  control weeds and bugs.  While that may oversimplify societal benefits, even that criticism is expected to change over time.  In the pipeline or recently approved are input traits that do new things (drought tolerance and nitrogen efficiency) as well as a number of consumer and customer friendly output traits – soybeans with healthy Omega 3 fatty acids for example. 

· The leading firm by patent filings (AAI Figure 5) is DuPont.  According to DuPont, its Optimum® GAT® is the “first-ever agricultural trait developed through proprietary DuPont gene shuffling technology,” and “will enable new herbicide options that will provide broader spectrum weed control without compromising crop safety.”
  DuPont’s publicly disclosed trait pipeline includes (in addition to Optimum GAT) anthracnoses stalk rot resistance, drought tolerance, nitrogen efficiency, increased yield, next generation insect control, improved ethanol and feed value in corn, and Asian soybean rust resistance, sclerotinia resistance, increased yield, triple-mode herbicide tolerance, aphid resistance, lepidopteran resistance, cyst nematode resistance, high oleic acid oil, improved feed, and healthier oil in soy.
  DuPont asserts that it gained significant share in corn and soy in 2009 and expects its seeds and traits business to grow by 20 percent annually through 2012.
  While DuPont recently noted that it faces years of product delay due to performance and regulatory issues with its Optimum GAT technology, it maintains its long-term commitment to this path.

· Monsanto has been spending between 8% and 9% of its revenue on R&D over the last few years, and projects spending more than 10% of revenue on R&D in coming years.
  Monsanto introduced its next generation glyphosate tolerance trait in soy in 2009, a trait that combines glyphosate tolerance with improvements in soybean yield.
  Monsanto is also now introducing Genuity™ SmartStax™, an eight trait product that stacks traits from Monsanto, Dow, and Bayer, in 2010.
  In a December 2009 presentation, Robb Fraley (Monsanto’s Chief Technology Officer) and Ted Crosbie (Monsanto Vice President, Breeding) reported that, at 2009 levels of insect pressure, SmartStax varieties deliver a 15 bushel per acre advantage over competitors (8.7 bu/ac from genetics, 3.9 bu/ac from insect control, and 2.4 bu/ac from refuge reduction).  This yield advantage was estimated to increase to almost 19 bushels per acre in years and environments with high insect pressure.  SmartStax was also reported to deliver an 11 bushel per acre advantage over Monsanto’s own YieldGard VT triple stack hybrids.
  Through its R&D collaboration with BASF, Monsanto has what it views as game-changing technologies in drought tolerance and nitrogen utilization in late stages of development.  It is in the process of obtaining approval for soy with omega 3 fatty acids and has a wide variety of other output traits under development in soy.

· Reuters reports that Dow is “investing in a big way” and that its objective is to be a “long-term player.”  Dow will also be marketing SmartStax and sees “intense interest” in the product.  It hopes to sell seed with a new DHT herbicide tolerance trait for glyphosate resistant weeds, with production beginning in 2011 and sales to growers in 2012.  Dow AgroSciences President Antonio Galindez predicted that with their “ramp up in research and development spending, including new work into biotech wheat, the company’s product offerings should be significantly expanded by 2015.”
  

· The head of Bayer AG’s agriculture unit, Friedrich Berschauer says that he plans to triple sales in the biotech and seed business to 1.4 billion euros ($2 billion) by 2018, and the company is planning to invest 3.5 billion euros over the period, not including acquisitions.
  Among the products in the Bayer pipeline is a soybean herbicide tolerance trait that will offer tolerance to both glyphosate and Bayer’s HPPD inhibitor herbicides; Bayer will also be offering a triple stack that includes Bayer’s Liberty Link herbicide tolerance trait.

· Citibank analyst P.J. Juvekar reported that Syngenta “made a splash” at the September 2009 Farm Progress Show in Decatur, IL, with its Agrisure Viptera® trait, which will be available in 2010.  “As part of the Agrisure 3000GT triple stack, it will provide control of lepidopteran pests including European corn borer, corn earworm, Western bean cutworm, black cutworm and armyworm.  …  In addition, it will provide corn rootworm control and glyphosate and glufosinate tolerance, with a MIR604 RW control gene and glyphosate tolerance (GA21 event).  …  The company is also launching Enogen™ corn amylase for ethanol production, which more efficiently converts starch to ethanol.”
  

· BASF says that it “is looking for competitive new technologies and is strongly committed to this dynamic field.  We want to take full advantage of the great economic potential of biotechnology.”
  Like Monsanto, BASF is pursuing plants that will create their own omega 3 fatty acids.

Start ups have rosy views of the future as well.  Syngenta invested an undisclosed amount in a privately held biotechnology company Metabolon, which develops technology to accelerate development in plants.
  Makhteshim-Agan (a $2.2 billion Israeli chemical company
) is reportedly investing $37 million in a San Diego startup company, Cibus Global.  Cibus Global uses a proprietary Rapid Trait Development System to develop new traits.
  
Additional publicly available information about pipeline products in soy and corn, with announced launch dates, is set out in the following charts (which are based upon data from U.S. Grains Council, American Soybean Association, US Soybean Export Council, and United Soybean Board)
:
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There is an explosion of new traits coming to market in the next few years.  Syngenta Seeds President David Morgan recently told the Des Moines Register:  “We're heading into an era where there will be so many new technologies that the old standbys, like Roundup Ready, will gradually lose their hold.”
  

The AAI paper’s claims about innovation are just plain wrong, and its sweeping claims that compulsory licensing is required to fix innovation problems in the ag biotech industry fall away.  AAI either did not look at the data regarding trait pipelines and the views of industry participants on new traits, or ignored that information.  Instead, AAI resorted to bean counting:  it tallied up deregulation decisions that are not linked in time to the industry structure about which AAI expresses concern and it pointed to an analysis of citations relating to patents that is reliable only for the period from the 1980s-mid 1990s.  

The AAI paper sees a threat to innovation, and if that is to be explored, we believe that a focus of the Workshops should be on direct evidence as to innovation.  AAI claims that its analysis shows that innovation is indisputably down in quantity and quality, but the data and the views of industry participants suggest just the contrary.  Monsanto, and we believe, other innovators would be happy to show the USDA and the DOJ that innovation is alive and well and that game-changing technology is about to be commercialized.

the aai paper is wrong about the Effect of Agriculture Industry Mergers on Concentration and Competition

AAI claims that unchecked merger activity has increased concentration and reduced the number of firms engaged in what the AAI paper calls the “three horizontal layers” of the industry: new transgenic trait development, germplasm development, and seed production.
  And, AAI asserts, Monsanto’s acquisitions have been the leading cause of this increased concentration.
  AAI reaches this conclusion without conducting any analysis of concentration in these “layers” or relating concentration to Monsanto’s acquisitions.  Rather, AAI simply reports that Monsanto has made acquisitions,
 and assumes that this was the primary cause of any concentration that occurred over the past decade.  AAI does not assess the relationship of particular mergers to any of the concentration measures of interest, nor does it discuss non-Monsanto mergers in any detail.  For example, it barely mentions DuPont’s 1999 acquisition of Pioneer, which was twice the size of Monsanto’s largest acquisition.
  In order to analyze whether there has been an increase in concentration across each of these three layers (i.e. trait development, germplasm development and seed production), primarily driven by Monsanto acquisitions, it is necessary to analyze each horizontal layer and the effects by crop (corn, soybeans, and cotton) separately.

A review of Exhibit 10 below showing the concentration of the corn, soy, and cotton industries shows that the concentration of the cotton seed business has declined substantially over the past decade, while the concentration of the corn and soybean markets as AAI defines them has increased only modestly.  Certainly the chart does not suggest “relentless and unchecked merger activity” leading to substantially increased market concentration and the concomitant potential for anticompetitive effects on prices or innovation.

Exhibit 10
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F. Soybean

According to dmrkynetec, the leading supplier of agricultural industry market data, in 1998 there were three larger vertically integrated (i.e. with share over 5%) soybean players (Monsanto, Pioneer, and Syngenta) that competed with 194 independent soybean seed companies.
  At the end of 2008, the soybean industry had four large vertically integrated trait providers (Monsanto, DuPont/Pioneer, Syngenta, and Bayer) and another 146 independent seed companies.
  Thus there was only a moderate increase in concentration in soybean over this decade.  

Monsanto, Syngenta, DuPont, and Dow each made vertical acquisitions that added to their seed company holdings in the last decade, but none had a large effect on concentration.  

· Prior to its acquisition of Asgrow in 1997,
 Monsanto owned the small Hartz® soybean seed company.
  With the acquisition in 1998 of DEKALB,
 Monsanto combined Asgrow’s then 16% of the market with DEKALB’s 8% share.
  Even after acquiring these two companies and the soybean businesses of a number of smaller brands that make up the ASI companies,
 Monsanto’s share of soybean seed is less than 30%
 and it is the number 2 firm in soybean seed sales.

· DuPont, a competing biotechnology firm, acquired Pioneer in 1999.
  Because this changed the ownership of Pioneer, but did not combine Pioneer with another seed company, this acquisition did not increase concentration in soybean sales.  However, Pioneer, a competitor to Monsanto-owned soybean seed companies, has grown from selling 17% of soybeans planted in 1998
 to roughly one-third of the market in 2009.
  Such growth increases market “concentration” but is unrelated to acquisitions.  (If growth after acquisition is related to acquisitions, then it is DuPont, not Monsanto, that drives increase in concentration in soy.)

· Novartis Seeds, which merged with AstraZeneca to form Syngenta in 2000, sold 5% of soybean seed planted in the U.S. in 1998.
  In 2004, Syngenta acquired Garst®
 and Golden Harvest®
 and its soybean share increased to 13%,
 but it has since fallen slightly to 12% in 2008.
 

· Dow acquired the Mycogen seed company in 1998,
 which made 3% of soybean sales in that year.
  Since then Dow has acquired another six small seed companies
 but its total share of seed sold has fallen.

The act of combining two midsized seed companies in 1998 (i.e. Asgrow and DEKALB) along with the addition of small regional seed companies in the 2005-2007 time period, and the growth of Monsanto’s largest competitor, Pioneer, both have led to a moderate increase in firm concentration in soybean seed – but it is not dramatically different than historical concentration.  Indeed, the biggest driver of HHI increase is the growth of Pioneer’s share after its acquisition by DuPont, going from 17% in 1998 to roughly one-third in 2009,
 leading to a total increase of about 600 points.
 
The key point is that there is no reason to believe that Monsanto’s acquisition of soybean companies (or the soy acquisitions by others) has lessened soybean competition or threatened to foreclose trait developers.  As of 2008, non-Monsanto companies accounted for over 70% of the soybeans sold,
 and there remained more than 146 seed companies, selling over 30% of soybean seed planted in the United States, that are not owned by vertically integrated trait developers.
  

G. Corn

Today, Monsanto, Syngenta, DuPont, and Dow each own their own corn seed companies and, as of 2008, competed with more than 170 independent seed companies, which accounted for 24% of corn acres in the United States.
  Monsanto’s share of corn seed sales has increased through acquisitions, but also through the success of its seed companies once acquired.  Even with this growth, Monsanto sells 36% of seed planted,
 which is only slightly more than the second largest firm, DuPont/Pioneer.

As with soybeans, seed company acquisitions have not led to high seed company concentration in corn over the past decade.  

· Asgrow and DEKALB were smaller players in corn seed and their combination had a much smaller effect on concentration in corn than in soybean.  Asgrow made 4% of corn sales in 1998,
 which were combined with DEKALB’s 11%,
 a total which then fell to roughly 10% in 2001.
  By 2008 Monsanto's overall share of corn seed planted had increased to 36%.  The bulk of these sales, however were made by DEKALB, the seed share of which had more than doubled to 26% solely through internal growth.  Other corn seed companies acquired by Monsanto between 2004 and 2007 had a total of about 9% share at the time they were acquired, and those brands have since grown slightly, accounting for less than 11% of U.S. corn seed planted in 2008.

· DuPont-Pioneer corn seed sales have declined over the last decade, falling from 42% in 1997
 to 30% in 2008.
  But Pioneer has grown share in the last two years, with its President, Paul Schickler, claiming that Pioneer could “extend [its] soybean market share leadership and gain 1 to 2 points of global seed corn share next year.”
 Pioneer recently stated that its market share gains this past season are the largest in the industry: more than 1 percent in corn and 2% in soybeans.

· Syngenta seed company acquisitions increased its share to 15% in 2004,
 when it acquired Garst
 and Golden Harvest,
 but its sales have since fallen to 10% in 2009.
  

· Dow acquired the Mycogen seed company in 1998,
 which made 4% of corn seed sales in that year.
  Since then, Dow has acquired another six seed companies
 but its total share of seed sold remains at 4% of acres planted.

The HHI of the U.S. corn seed industry is shown on Exhibit 10 above.  It shows that the HHI declined – not increased – from 2000 to 2003
 following the Monsanto-DEKALB and DuPont-Pioneer transactions in 1998
 and 1999
 respectively.  The increase in HHI after 2003
 was driven significantly by internal growth at Monsanto, fueled not by a difference in access to traits but by Monsanto’s success in traditional breeding, which gave it a significant yield advantage over DuPont and its other rivals.
  

H. Cotton

Monsanto acquisitions have not increased concentration in the cotton seed industry.  Rather, concentration has fallen dramatically since the early 2000s.
  The industry also shifted from one in which one company sold more than half of seed planted to one where there are two equal sized competitors.  

· In 2003, Delta and Pine Land sold the cotton seed planted on roughly 60% of farmer acres.
  The next largest companies were Stoneville with roughly 16% share and FiberMax with roughly 14%.
  

· Monsanto sold Stoneville in 1999,
 reacquired it in 2005,
 but then divested it again when it acquired Delta and Pine Land in 2007.
  By 2007, Deltapine’s share had fallen to 46% of the market.
  The exchange of Stoneville for Delta and Pine Land, increased Monsanto’s share of cotton seed sold, but did not increase concentration.  

· In 2007, Bayer, which already owned FiberMax, acquired portions of Stoneville.
  This increased Bayer’s share of cotton seed sales from 29% in 2006
 to 44% in 2007.
  Bayer’s share in 2009, according to USDA data, has grown to 46%.

AAI opposed Monsanto’s acquisition of Delta and Pine Land in 2007, arguing that divestiture of the Stoneville business would not restore competition because “[u]nder the terms of the consent decree, it is highly unlikely that the proposed acquirer (Bayer) of the Enhanced Stoneville Assets will be a viable competitor to the vertically-integrated firm created by the merger.”
  In fact, Bayer is more than a viable competitor; it has pushed into the market share lead
 while Deltapine’s share has fallen sharply since the acquisition – from 46% in 2007
 to 39% in 2009.
  Moreover, Dow’s Phytogen brand has been gaining share rapidly in the Mid-South and Southeast, the two regions where the DOJ alleged the merger would reduce competition but for the required divestitures.
  This experience shows that agricultural competition is in fact much more robust than some critics believe it to be.

there is No Evidence That Monsanto’s Stacking Policies Have Restrained Competition or Innovation And Such Effects Are Implausible.

AAI offers a two step proposition regarding trait stacking.  First, it contends that the introduction of new biotech traits requires the ability to combine (or “stack”) with Monsanto’s popular biotech traits.  In other words, the claim is that new traits must be bred into seed that also contains Monsanto traits in order to be successful.  Second, it argues that permission to do so from Monsanto will not be forthcoming.
  This might be an interesting theoretical argument – but the question is whether it has any basis in fact.  The AAI paper does not assess the facts, and it turns out that neither the facts nor the theory is supported.  The AAI paper offers no evidence that any stacked trait combination desired by growers is not available, and certainly no evidence of a reduction in competition or innovation as a result of Monsanto’s stacking policies.  Stacking, including stacking of traits from multiple technology providers, is widespread, as is shown in the charts in Appendices 1 and 2.

As a preliminary matter, it is clear that Monsanto has broadly authorized competing trait developers to stack their traits with Monsanto’s.  DuPont/Pioneer, for example, is licensed to create any stack with Monsanto’s Roundup Ready trait other than a stack of two glyphosate tolerance genes.
  Moreover, a review of information regarding currently-available seed options shows multiple Monsanto traits stacked with non-Monsanto traits as well as stacked products that do not contain Monsanto’s traits.
  This is what economic theory would predict:  that Monsanto and other trait providers have an incentive to allow valuable stacks in order to earn more money from their patented traits.  The suggestion to the contrary is thus supported by neither theory nor experience.

Even if Monsanto had not licensed or did not license stacking, it is not clear why a trait developer would need to stack with Monsanto’s traits when comparable traits are available from Monsanto’s competitors.  For example, instead of stacking with Monsanto’s YieldGard Corn Borer or YieldGard Rootworm traits, a trait developer could stack with Dow’s Herculex corn borer and rootworm traits or with Syngenta’s Agrisure® corn borer and rootworm traits.  Instead of stacking with Monsanto’s Roundup Ready trait in corn, a trait developer could stack with Syngenta’s Agrisure GT glyphosate tolerance trait.  A developer of cotton traits could stack with Bayer’s GlyTol™ glyphosate tolerance trait, which Bayer is launching in 2010.
  DuPont claims that an additional glyphosate tolerance trait in both soy and corn will be available and on the market in a time frame that would fit with the needs of any firm that is about to embark on new trait development today.  Thus, taking DuPont’s claims at face value, unless DuPont would refuse to stack, a trait developer starting a project today need not worry about access to glyphosate tolerance.
  And even if DuPont continues to experience problems with its Optimum GAT trait in soybeans, Bayer and its development partners are working on their own glyphosate tolerance trait for soybeans.

Monsanto has legitimate reasons for wanting to prevent unrestricted stacking.  By requiring licensees to obtain Monsanto’s consent before stacking, Monsanto is able to consider issues such as how the quality and performance of its traits will be affected by stacking.  The history of transgenic trait development is full of examples of the difficulty of integrating biotech traits into native plant germplasm.  One need look only to the recent example of DuPont’s Optimum GAT trait for glyphosate and ALS inhibitors tolerance in corn and soybeans.  DuPont has recently pushed back plans for commercial release of the trait in corn and soybean.  In corn, this was reportedly due to disappointing yield effects of the trait.
  The biotechnology literature also discloses potential performance issues when similar traits (e.g. two glyphosate tolerance traits) are stacked, including “gene silencing.”

Monsanto’s stacking policies allow it to protect its reputation by avoiding association of its traits with traits from other companies that may raise public acceptance concerns (e.g., StarLink or biopharmaceuticals
) or that put Monsanto’s licensees and their grower customers at risk of being unable to export their crop because the trait lacks foreign import approvals.  And by requiring that stacking rights be specifically licensed, Monsanto can ensure that companies with their own intellectual property do not block Monsanto and its hundreds of licensees from offering desirable products (e.g., Monsanto may license its Bt trait for stacking with another Bt trait only on condition that, in return, Monsanto and the hundreds of seed companies that are its customers be licensed under the other company’s patent rights.)  The pro-competitive nature of stacking provisions can be seen in the fact that their use is widespread, even by firms that could never be claimed to have market power.
  

Finally, Monsanto’s stacking policies enable Monsanto to charge lower prices to seed companies that want to obtain fewer rights under Monsanto’s patents.  The ability to put a Monsanto trait in a seed with no other biotech traits may be worth one price to a seed company, while the ability to put the trait in a seed with other traits may be worth considerably more.  The stacking provisions in Monsanto’s licenses enable it to negotiate a separate price for the right to stack its traits with other traits as opposed to setting the higher price for all comers.  

There is no Basis for Compulsory Licensing

The AAI paper acknowledges that Monsanto has broadly licensed the traits it has invented and that, but for that fact, AAI believes that Monsanto’s innovative efforts would have allowed it to “control large, totally closed platforms in transgenic seed that could be challenged only by the unlikely emergence of rival platforms.”
  However, rather than applaud Monsanto’s pro-competitive strategy, AAI suggests that Monsanto’s strategy is contrary to Monsanto’s “ability and incentive[s].” It then offers the specter that one should in the future expect to see Monsanto reversing course and “leveraging its market power downstream to the markets for traited seed” in order to create a closed system.
  It is on this speculative basis that AAI sees “an almost intractable situation for competition.”  It later cites this same “intractable situation” – one that would exist only if Monsanto had acted differently than it has for the past decade – as “requir[ing] antitrust enforcement and/or legislative relief” including compulsory licensing.
  

As noted, this conclusion rests on arguments that a vertically integrated firm’s inherent incentives are to create a closed system,
 yet there is no explanation of why Monsanto has not done this when it had the ability to do so.  Economics and experience both teach that successful companies generally follow their economic self interest.  Thus, the first inquiry ought to be whether there are in fact incentives to in-license and out-license broadly, i.e., to do what Monsanto has done successfully to date. 

Monsanto has found that it makes money when it out-licenses its traits to all comers and gets paid for traits on acres sold by non-Monsanto seed companies.  AAI recognizes that this effort has been financially successful for Monsanto.  AAI provides no analysis to support an expectation that Monsanto would change that policy, let alone an anticipatory reason so compelling as to support a repeal of long established rules on patent protection that are designed to encourage innovation.  Rather, it simply asserts that Monsanto has the “ability and incentive” to do otherwise.
  

This claim that Monsanto has an incentive to leverage its supposed market power in traits into market power in seed is not correct.
  Assuming arguendo that Monsanto has market power in traits, this would mean that Monsanto has the ability to set prices for its traits and earn patent-protected profits on these innovations.  Monsanto can collect these profits either by licensing its traits to others or by selling seed with the traits directly to growers.  The principle of “one monopoly rent” is that a firm generally cannot profit by leveraging market power in an upstream vertical level into a monopoly in a downstream competitive market; the theoretical monopolist makes just as much profit with a competitive downstream market purchasing its product as an input as it does if it controls the downstream market and sells to consumers.
  While economic theory teaches that there are exceptions to this general principle, AAI makes no suggestion that any of them apply here.

Monsanto’s past and current actions speak louder than AAI’s speculative predictions.  Monsanto has demonstrated that it has incentives to allow stacking of non-Monsanto traits in Monsanto-branded seed when quality can be ensured and there is consumer demand for the stack.  The stacking can benefit a new trait by allowing growers to adopt the new trait without giving up the established traits they like, but it can also help established traits to retain share.  If Monsanto were to refuse to permit its traits to be stacked with a new insect protection trait, for example, some growers may give up Roundup Ready seed if the new trait is more valuable to them.  Even more threatening to Roundup Ready trait sales would be if that insect protection trait were to be stacked with a competing trait for glyphosate tolerance.  This loss could be avoided by allowing the new trait to be stacked with the Roundup Ready trait.  As one industry analyst has noted, even though Monsanto has its own YieldGard traits for insect resistance, Monsanto’s stacking of the Roundup Ready 2 trait with the popular Herculex traits “makes good sense, due to the availability of Bayer’s GA21, as well as the understanding that other glyphosate tolerance traits may emerge from other competing laboratories.”
  

Again, we have a situation where both economic theory and the observed market activity (Monsanto’s in-licensing traits from others and permitting stacking) point towards a competitive market that works, while AAI seeks sweeping legislation or litigation based on an unsupported assertion that in the future things will, for no specific reason, be different.

there is no Evidence Of Foreclosure Of Trait Developers Because of Monsanto’s Positions In Seed, And Such Foreclosure Is Implausible

Innovation in agricultural biotechnology is robust (see section VI above) and the companies engaged in this effort have not expressed any doubts that they can find seed companies interested in taking their pipeline traits to market.  This expectation is consistent with past experience.  No trait has failed because it lacked sufficient seed company support.  Rather there are ample available seed assets controlled by Monsanto’s rivals to support the launch of new traits.  Monsanto’s competitors account for more than 70% of soybean acres, 64% of corn acres, and almost 60% of cotton acres.
  In addition it would be contrary to Monsanto’s past practice to refuse to in-license traits developed by a competitor.  For example, Monsanto is now selling Genuity SmartStax corn that will include insect protection traits from Dow along with Liberty Link herbicide tolerance from Bayer.
  
It is clear that the opportunity to access this level of acreage creates sufficient incentives for trait development and commercialization.  Not only is there evidence of ongoing trait development and commercialization by DuPont, Syngenta, Bayer, BASF and Dow, notwithstanding the current market structure that is claimed to deter such work, but the history of trait introduction shows that developers have launched traits even when they had (of their own choice) a limited number of acres available to them.  Rhone Poulenc chose to license its BXN herbicide tolerance trait exclusively to Stoneville even though Stoneville accounted for less than 10% of cotton acres.
  DuPont commercialized its STS trait through Asgrow even though Asgrow had a less than 20% share of soybean acres.
  And Novartis and Mycogen launched Bt traits essentially confined to their own seeds even though they each had shares of less than 10%.
  These traits were all released between 1993 and 1996,
 before Monsanto traits had been launched and before it had acquired the bulk of its current seed company holdings.  In other words, before Monsanto had the ability to limit trait developers’ access to seed that AAI claims it has, trait developers had already chosen to launch their new traits on exclusive seed company platforms rather than deal with the independents.

Moreover, given the value of Monsanto’s seed business, Monsanto cannot plausibly risk refusing to in-license a trait that growers will highly value.  Imagine, for example, that a competitor of Monsanto created a new transgenic trait that substantially improved the yield of corn.  Monsanto and other seed companies would move quickly to gain licenses to breed the trait into their varieties rather than watch their seed share wither.  

And even if all the other vertically integrated competitors of Monsanto (i.e., firms like Bayer’s cotton seed companies, DuPont-Pioneer, Syngenta, and Dow) refrained from selling a new trait, independent seed companies could still produce the new traited seed and increase their share of seed sales at the expense of these big firms.

Finally, concerns about foreclosure of innovation assume that a trait developer must be vertically integrated to be successful.  That is not the case in the pharmaceutical industry, which AAI elsewhere compares to seed development.  Innovation in pharmaceuticals is robust in part because academic labs and startup companies can come up with promising concepts that they sell to large pharma for further development.  The same system is at play in traits, where an academic lab or boutique company could come up with a new trait concept and then sell it to a DuPont, a Syngenta, a Dow, a Bayer, a BASF, or a Monsanto.  Indeed, DuPont’s glyphosate tolerance gene grows out of work done by a smaller, unintegrated firm (Maxygen) that developed a gene shuffling technology, applied it to the plant field, and then sold its rights to DuPont.
  AAI fails to explain why this fertile source of innovation would not persist even in a setting where vertical integration is pervasive.  

Who Has Captured the Value of Biotech traits?

The AAI paper summarizes academic research that has documented the benefits of transgenic seed and reports that “[w]elfare-based studies confirm the notion that there are substantial economic gains associated with transgenic seed.”
  It adds that “[i]t is generally thought that transgenic seed has contributed significantly to increased productivity of farmers in the U.S. through higher yields and the need for fewer inputs.”
  
Given this value, it is not a surprise that growers would be willing to pay more for seed with these technologies than seed that does not contain them.  But farmer adoption of high value seed is instead characterized by the AAI paper as a “First Sign of Trouble”
 for competition.  AAI suggests both that farmers do not benefit from the traits as priced, and that trait innovators profit too much.  For example, AAI suggests, without support, that these patented technologies should not experience a “[s]ustained high price” because they are “mature technologies.”
  

First, it is puzzling how agricultural biotechnology could be called a mature technology.  The first transgenic seeds to achieve marked success were marketed in 1996.
  The first cellular phone was sold in 1983.
  To suggest that the business of selling transgenic seeds was mature in 2009 would be like suggesting that the cell phone business was mature in 1996.  Like cell phones in 1996, the current generation of traits promises to be eclipsed by what will follow.    

In spite of remarkable progress in plant genetics, numerous aspects of plant biotechnology remain unexplored or elusive.  That our knowledge in this field is anything but mature is shown by the November 20, 2009 issue of Science, which features The Maize Genome on its cover and contains five articles on new insights gleaned from a just completed 15 year effort to map the maize genome and make high quality data on it available.  The magazine reports on “breakthroughs in understanding a fundamental phenomenon of plant biology [that] are leading the way to identifying the genes or small RNAs with the prospect of improving heterosis in maize and other crops.”  Analyses based on these recent breakthroughs “set up the next goals for maize, including overcoming recombinational constraints that limit the full exploitation of the genetic diversity present in the maize gene pool” and “will have a broad impact on plant breeding and provide far-reaching benefits for humans and animals.”  Indeed, the authors suggest this work will “open the floodgates” for work on other plants.
  This is not how one describes “mature technologies.”

Second, the calculation used to conclude that traited seed prices are too high is misguided.  The AAI paper compares the annual growth rate in seed prices to the annual growth in crop yield multiplied by crop prices, concluding  that “growth in seed costs has outstripped the growth in what farmers receive for their crops” and that there is a “‘squeeze’ on farmers brought about by more rapid in [sic] increases in seed costs relative to crop values” which “likely reveals other forces at work, including supra-competitive price increases for transgenic seed and/or a declining rate of productivity improvement.”
  This concept and calculation is flawed.

The difference in the rates of growth of seed costs and crop yield does not measure whether or not farmer profits are being “squeezed” away by seed cost increases, nor does it measure whether or not there is an anticompetitive environment for providing biotech traits and/or seeds to the farmers.  The measure is inappropriate because the change in seed costs does not account for the savings that growers achieve in the cost of chemicals and labor.  These are major benefits of herbicide-tolerant and insect-resistant crops.  According to a study by the National Center for Food and Agriculture Policy, farmers that planted Roundup Ready soybeans in 2006 reduced their weed control cost by more than $22/acre (including savings in both herbicide cost and application expense).
  The same study estimates that during years of high corn borer infestation, U.S. corn growers could put an extra $361 million in their pockets (because of higher yields, higher quality crops and reduced pesticide expenditures) from planting corn with transgenic traits to control corn borers.
  In addition U.S. farmers that had adopted seed with the YieldGard rootworm trait in 2005 were estimated to have gained on net another $185 million.
  It follows that any comprehensive analysis of farmer welfare over time must include these cost savings.  In addition, looking only at seed costs ignores not just chemical savings, but also non-pecuniary factors such as operator and worker safety, convenience, time savings, and environmental benefits, though agricultural economists have attempted to put a value on these factors as well.
  

Third, even if one were to ignore these points, the calculation in the AAI paper is faulty.  Seed costs are a small fraction of the cost of growing a crop, and thus as a matter of rudimentary math grower profits could increase even if seed costs were to rise at a much higher rate than the growth rate of overall crop value (i.e. a 5% increase in 10% of production costs translates to a 0.5% increase in total costs).  We illustrate below that comparing the percentage increase in seed costs with percentage increases in yield says nothing about a “squeeze.”  

We take a concrete example:  Assume gross revenue per acre is $100, costs other than seed are $70, and seed costs are $10.  It follows that the grower’s profit is $20 per acre.  The calculation is simple:

	Gross revenue:
	
	$100 

	Costs except seed :
	$70
	

	Seed cost:
	$10
	

	Total cost:
	
	$80

	Net profit:
	
	$20


Assume that the next year commodity prices remain the same, but the grower switches to traited seed that costs (after considering all other factors) 10% more (going from $10 to $11.00) but carries only a 5% yield benefit.  The AAI report would compare the 10% seed cost to a 5% yield gain and conclude that where “growth in seed costs has outstripped the growth in what farmers receive for their crops” there is a “squeeze” that hurts farmers.
  The problem is that this math is wrong.
How bad was this farmer hurt when seed costs went up 10% and yield went up only 5%?  Not at all.  Profits go up by 20%.  Here are the numbers.

	Gross revenue:
	
	$105.00 
	(reflecting 5% yield gain)

	Costs except seed :
	$70.00
	
	

	Seed costs:
	$11.00 
	
	(reflecting a 10% greater cost)

	Total cost: 
	
	$81.00
	

	Net profit
	
	$24.00
	


Basic arithmetic thus shows that there need be no “squeeze.”

AAI’s proposition that trait providers are profiting too much, and farmers benefiting too little, is based on faulty analysis.  But it is important to recognize that even if the industry were mature, and even if a better yard stick were proposed to measure pricing and it showed that the price of the technologies had risen over time, the AAI logic still fails.  High prices and the exercise of patent-derived market power are not a surprise nor a sign of trouble in industries characterized by high research and development costs.  As now-Deputy Assistant Attorney General Carl Shapiro testified before the Antitrust Modernization Commission:

[I]t is an error to infer genuine antitrust market power based on the gap between price and marginal cost.  This error may be more common or more pronounced in innovative industries, but it is not confined to such industries. The gap between price and marginal cost provides a necessary return to cover various fixed costs, including R&D costs in innovative industries and the “first-copy” costs in content-based markets.  The key point to bear in mind here is that the competitive price can easily and significantly exceed marginal cost.
  

Competition in such industries occurs in the race to bring new products to market, but the “winners” of the innovation race are allowed to profit from their invention.  This provides the incentive needed for companies to continue to invest in the research and commercialization of new products.  

The AAI report argues that “in competitive markets, technologies that enjoy widespread and rapid adoption typically experience precipitous declines in cost as innovators learn-by-doing and competitive pressures drive prices down.”
  This may be true in industries in which manufacturing costs are a large component of the cost of a product and these costs fall with experience (for example Blu-Ray Disc players), but would not be expected to be the case with transgenic seed.  

A more apt analogy would be the book industry.  Similar to books, the cost of creating transgenic seed is largely incurred in the initial stages.  First, the R&D expense to identify and optimize the transgenic trait is incurred, followed by selection of an event and submission for regulatory review.  The selected event and the trait it carries are bred into various varieties of seed in order to sell to the market.  Once a biotech trait has been bred into any given specific variety, the cost of producing more of that seed is not significantly more than producing more conventional seed.  In this environment, if companies like Monsanto set price equal to marginal cost (as AAI suggests ) it would not allow them to recoup their cost, much less compensate future researchers for the risk that they may never develop a valuable product even after investing significant resources.  It is no more a sign of market power than is the fact that one of many economics texts used in the highly competitive market of college textbooks (in this case one written by the author of the AAI study) carries a list price of $180
 even though marginal costs are low and the concepts are not unique.  The text is protected intellectual property and pricing at marginal cost would leave the author in a loss situation.  

Thus, as demonstrated above, the “squeeze” analysis offered by the AAI paper is uninformative on either the state of competition or the value captured by growers from these traits.  Yet this does not deter AAI from confidently concluding that “it likely reveals other forces at work, including supra-competitive price increases for transgenic seed and/or a declining rate of productivity improvement.”
  

If biotech traits did not benefit growers, they would not pay the price premium charged for seed with these traits.  This choice is made clear in one of the articles cited in the AAI paper:  “Other things being equal, transgenic crops reduce production costs or increase yield (expected yield, at least).  Thus farmers have an incentive to adopt these crops and, when given the chance, they have done so.”
  Indeed, before asserting that “it is unclear whether farmers (and the ultimate consumers of transgenic seed products) benefit,” AAI quotes a study that says just the opposite:  that 26 percent of the total benefits go to producers (i.e. farmers), 14 percent to consumers, and there are irreversible benefits to farmers such as reduced erosion and pesticide or fuel use.
  

There is No Conflict Between Advancing Innovation and Protecting Competition

The Supposed Patent Thicket

The fundamental message of the AAI paper is a call to gut the patent system as it applies to biotechnology.  AAI asks rhetorically if patent protection is not just a strategy for blocking competition:  “Patent Protection – Strategy for Creating and Maintaining Platforms?”
  AAI argues that patents “could” block innovation, either because new entrants will not be able to get the clearance needed to use fundamental technologies protected by multiple patents or because innovators may fraudulently extend their patents through the addition of inconsequential changes.
  

AAI suggests that these hypotheticals apply with greater force to biotechnology than to the patent system as a whole by citing to what it claims is “substantial anecdotal evidence pointing to delays in commercialization resulting from hold-up” and “some evidence to suggest that the difficulty associated with accessing an entire package of plant transformation technologies necessary to develop transgenic seed products has prevented entry into genetic engineering.”
  The paper AAI cites for this proposition does not support the conclusion AAI proffers.  Indeed, the cited paper comes out exactly the other way.
  In the cited paper, Carl E. Pray and Anwar Naseem first describe the benefits of patent protection and then weigh them against specific incidents in which firms were likely delayed in bringing new genetically modified crops to market.
  Their conclusion: “the benefits in terms of improved technology to farmers have outweighed the few examples of holdups that we were able to find.”
  

It is true that invalidating licenses and forcing companies to give up their intellectual property rights can in the short run lead to lower prices of the previously patented technology.  Monsanto’s rivals would surely be pleased to use Monsanto’s traits without paying to license them or having to invest in the R&D to create them.   But this phenomena is not limited to patents in biotechnology.  

In any innovative industry consumers and rivals can benefit in the short-run by removing the patents that protect innovations held by the leading firm.  The patent system was created in recognition of the harm this sort of appropriation of others’ ideas could do to long-run incentives to innovate and bring new products to market.  According to AAI, “concerns over anticompetitive practices under antitrust law come into direct contact with the goal of protecting innovation under patent law,”
 but both patent law and antitrust law are designed to promote consumer welfare.  Questions regarding the legitimacy of Monsanto’s patents can and have been addressed in courts, which have been called on to clarify the rights over multiple biotechnology patents.  Patents should not be invalidated simply because one firm is too innovative for its competitors’ comfort.

History of Litigation

The AAI paper discusses the volume of patent-related litigation brought by and against Monsanto as though the fact of being involved in litigation is itself evidence that Monsanto has used its patents improperly to block competitors.
  But the mere fact of litigation over intellectual property rights has nothing to do with potential impairment of competition in seed.  First, nothing AAI says is inconsistent with the obvious fact that companies with the most successful innovations will likely be involved in more lawsuits.  The incentive to sue DuPont claiming that Optimum GAT violates patents held by others is lessened by the fact that DuPont has yet to reap any revenues.  

But of course, it is not just Monsanto that is involved in patent litigation.  Now that other developers have successfully launched traits, they are suing each other as well.
  Presumably all successful trait developers (and holders of trait patents) would need to be subject to the compulsory licensing remedy proposed in the AAI paper.

Nor is it a basis to conclude that antitrust action should be taken because allegations were made, but never upheld, against Monsanto in private law suits.  AAI does not conduct an independent analysis of the merits of these claims nor does it point to a single case where Monsanto was found to have undertaken anticompetitive behavior.  

In a similar vein, the AAI paper notes that the Department of Justice reviewed Monsanto’s acquisitions of DEKALB and Delta and Pine Land, and required concessions from Monsanto such as divestiture of seed and patent holdings.  The result of these reviews, however, was that the Department of Justice approved Monsanto’s acquisitions, even after detailed scrutiny.

Conclusion

The AAI paper fails to accurately portray the agriculture business.  The facts demonstrate that competition and innovation in agriculture are alive and well.  According to the public pronouncements of Monsanto and its competitors, new product pipelines are as promising as they have ever been in the short history of agricultural biotechnology.  There is thus no factual basis for the AAI claim that there is an “intractable” problem with competition that must be remedied by rewriting the intellectual property laws and through antitrust enforcement based on untested new theories.  
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Appendix 2

Stacked Traits in Corn, Soybeans, and Cotton

Corn Trait Profiles

Source: dmrkynetec 2009

	
	BASF
	Bayer
	Dow

AgroSciences
	Monsanto
	Syngenta
	
	

	Trait Profiles

(including conventional)
	Herbicide tolerant–imidazolinone
	Herbicide tolerant –glufosinate
	Rootworm resistant
	Corn borer resistant
	Rootworm resistant
	Corn borer resistant
	Herbicide tolerant–glyphosate
	Herbicide tolerant –glyphosate
	Rootworm resistant
	Corn borer resistant
	Number of trait providers contributing to this product

includes  Monsanto
	Product includes a licensed trait from Monsanto

	Agrisure 3000GT
	
	
	
	
	
	
	
	
	
	
	2
	

	Agrisure CB-IMI-LL
	
	
	
	
	
	
	
	
	
	
	3
	

	Agrisure CB-LL
	
	
	
	
	
	
	
	
	
	
	2
	

	Agrisure CB-LL-GT
	
	
	
	
	
	
	
	
	
	
	2
	

	Agrisure CB-RW-LL
	
	
	
	
	
	
	
	
	
	
	2
	

	Agrisure GT
	
	
	
	
	
	
	
	
	
	
	
	

	Agrisure RW
	
	
	
	
	
	
	
	
	
	
	
	

	Agrisure RW-GT
	
	
	
	
	
	
	
	
	
	
	
	

	Conventional
	
	
	
	
	
	
	
	
	
	
	
	

	Herculex I-LL
	
	
	
	
	
	
	
	
	
	
	2
	

	Herculex I-LL-IMI
	
	
	
	
	
	
	
	
	
	
	3
	

	Herculex I-LL-RR2
	
	
	
	
	
	
	
	
	
	
	3
	X

	Herculex RW-LL
	
	
	
	
	
	
	
	
	
	
	2
	

	Herculex RW-LL-RR2
	
	
	
	
	
	
	
	
	
	
	3
	X

	Herculex XTRA-LL
	
	
	
	
	
	
	
	
	
	
	2
	

	Herculex XTRA-LL-RR2
	
	
	
	
	
	
	
	
	
	
	3
	X

	IMI
	
	
	
	
	
	
	
	
	
	
	
	

	LL
	
	
	
	
	
	
	
	
	
	
	
	

	RR2
	
	
	
	
	
	
	
	
	
	
	
	

	YGCB
	
	
	
	
	
	
	
	
	
	
	
	

	YGCB-IMI
	
	
	
	
	
	
	
	
	
	
	2
	X

	YGCB-RR2
	
	
	
	
	
	
	
	
	
	
	
	

	YGPlus
	
	
	
	
	
	
	
	
	
	
	
	

	YGPlus-IMI
	
	
	
	
	
	
	
	
	
	
	2
	X

	YGPlus-RR2
	
	
	
	
	
	
	
	
	
	
	
	

	YGRW
	
	
	
	
	
	
	
	
	
	
	
	

	YGRW-RR2
	
	
	
	
	
	
	
	
	
	
	
	

	YGVT RW-RR2
	
	
	
	
	
	
	
	
	
	
	
	

	YGVT3
	
	
	
	
	
	
	
	
	
	
	
	

	YGVT3 Pro
	
	
	
	
	
	
	
	
	
	
	
	


Soybean Trait Profiles
Source: dmrkynetec 2009
	
	Bayer
	DuPont
	Monsanto
	
	

	Trait Profiles

(including conventional)
	Herbicide tolerant –glufosinate
	Herbicide tolerant – sulfonylurea
	Herbicide tolerant –glyphosate
	Number of trait providers contributing to this product includes 

Monsanto
	Product includes a licensed trait from Monsanto

	Conventional
	
	
	
	
	

	LL
	
	
	
	
	

	RR
	
	
	
	
	

	RR2Y
	
	
	
	
	

	RR-STS
	
	
	
	2
	X

	STS
	
	
	
	
	


Cotton Trait Profiles

Source: dmrkynetec 2009

	
	Bayer
	Dow

AgroSciences
	Monsanto
	
	

	Trait Profiles

(including conventional)
	Herbicide tolerant –glufosinate
	Bollworm, Budworm, armyworms and loopers protection
	Bollworm and Budworm protection
	Bollworm, Budworm, armyworms and loopers protection
	Herbicide tolerant–glyphosate
	Herbicide tolerant—glyphosate with wider application window
	Number of trait providers contributing to this product

includes  Monsanto
	Product includes a licensed trait from Monsanto

	BG-RR
	
	
	
	
	
	
	
	

	BGII
	
	
	
	
	
	
	
	

	BGII-LL
	
	
	
	
	
	
	2
	X

	BGII-RR
	
	
	
	
	
	
	
	

	BGII-RR Flex
	
	
	
	
	
	
	
	

	Conventional
	
	
	
	
	
	
	
	

	LL
	
	
	
	
	
	
	
	

	RR
	
	
	
	
	
	
	
	

	RR Flex
	
	
	
	
	
	
	
	

	WideStrike 
	
	
	
	
	
	
	2
	X

	WideStrike-RR
	
	
	
	
	
	
	2
	X

	WideStrike-RR Flex
	
	
	
	
	
	
	2
	X
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� Diana L. Moss, “Transgenic Seed Platforms: Competition Between a Rock and a Hard Place” (Oct. 23, 2009), available at http://www.antitrustinstitute.org/archives/files/AAI_Platforms%20and%20Transgenic%20Seed_102320091053.pdf [henceforth “AAI”].  The AAI paper acknowledges funding from DuPont.  Id. at 1, n.1


� See David Begleiter, “Monsanto Company Update,” Deutsche Bank (Nov. 13, 2009).


� See Bob Reiter, Monsanto Annual Investor Event (Nov. 11, 2009), available at http://www.monsanto.com/pdf/investors/2009/bob_reiter_11_11_09.pdf (describing benefits of molecular marker assisted breeding).


� See generally Iowa State University, Bacillus Thuringiensis: Sharing Its Natural Talent with Crops, at http://www.biotech.iastate.edu/publications/bt_curriculum/.


� See Appendix 1.


� Plant Biotech Traits Commercialized (2009) at 492 (Bollgard trait) and 502 (test launch of Calgene’s Bt trait).  


� A list of glyphosate products with EPA registrations is available at http://apps.cdpr.ca.gov/cgi-bin/label/labq.pl?p_chem=1855&activeonly=on.


� Plant Biotech Traits Commercialized (2009) at 33-34. SmartStax contains genes from three different trait developers: Bayer, Dow AgroSciences, and Monsanto.  It is jointly licensed by Monsanto and Dow.


� Id. at 411-413 (“Mycogen developed Cry1A(b) for launch as its own NatureGard and as the licensed KnockOut (Ciba).”).


� Biotech Traits Commercialized (2003) at CTN5 (BXN cotton), SOY111 (STS soybeans).  Indeed, an article cited in the AAI paper reports that DuPont delayed American Cyanamid’s efforts to develop herbicide tolerant crops because of competition between the two in the herbicide business.  See Carl E. Pray and Anwar Naseem, “Intellectual Property Rights on Research Tools:  Incentives or Barriers to Innovation?  Case Studies of Rice Genomics and Plant Transformation Technologies,” AgBioForum, 8(2&3): 108-117 (2005), available at http://www.agbioforum.org/v8n23/v8n23a07-pray.htm.  
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