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Introduction

In the U.S., Brazil and Argentina, the leader cdestin soybean production, the high
adoption rates of GMOs has raised the questionheftiwer non-GM varieties will go on being
developed for farmer uses, i.e. whether new cortipethon-GM varieties will be bred and
released. This issue has become more promine®0@ ®ith anecdotal information revealing
that some U.S. farmers had difficulties to access@M soybean seeds.

In this context, the aim of this report is to pawisome information on the current
situation on the soybean seed market and on soyblean breeding for the three leading
producers of soybeans, and to discuss to what etkterapparent seed shortage of 2009 in the
U.S. is just a short-term issue or whether it resy@amore general trend of strong decline of
competitive non-GM seed breeding and supply.

These investigations on non-GM soybean seeds aildajlan America are of interest
to the European Union because they provide neve factl perspectives on the issue of the
future non-GM soybean supply in these countriesop®l depends on soybean imports and
the question of the future availability of non-GMatarials for feed uses, linked for instance
to labelling policies, is an important source obade! Issues like identity preservation in the
supply chain have already been tackled in differeortks but the question of the availability
of non-GM seeds for farmers in exporting counthias not been investigated yet.

This focus on research and development of newesoylvarieties in countries with
different adoption rates of GM soybeans and difieeconomic and legal contexts also gives
new information on whether, and how, the develognoém GM culture, of any species, in a
country might exclude the development of the atitme non-GM culture of the same crop.

Methodologically, this report relies on data froariety registers or from databases on
intellectual protection rights, like certificates matents on varieties, in the three countries; on
phone or e-mail interviews with actors of the sectonsidered (researchers, plant breeders,
farmers, firms or non-profit organizations’ emplege civil servants or journalists) in the
three countries; on an Internet search on compameblic documents (like variety
catalogues); and on scientific and gray literature.

The first section of the report gives an overvidwhe world soybean GM and non-
GM market. It describes the current non-GM soyhbgaduction and the current demand for
non-GM soybean seeds in the three countries.

The second section presents the different typéstefectual property rights for plant
breeders, the market structure in the soybean iseledtry, the non-GM soybean breeding
activity and the availability of non-GM seeds farrhers in each country.

The third section discusses prospects on the futfiraon-GM soybean breeding
activity.

! See for instance the report published by DEFRA thedFood Standards Agency in August 2009: GM Crops
and Foods: Follow-up to tHeood Mattersreport by Defra and the FSA
http://www.defra.gov.uk/environment/quality/gm/cegimdex.htm

2 A process called “path-dependency”. See for instavianloqueren G., Baret P. V. (2009) ; Liebowitd.S
Margolis S.E. (1995); Arthur B. (1989).




1 Global overview of the markets of soybeans and
soybean seeds and short term issues

This first section is dedicated to an overview lo¢ tworld soybean market and to a
presentation of the market of non-GM soybean seette U.S, Brazil and Argentina.

It includes a special focus on the shortage of Gbdhsoybean seeds that occurred in the
U.S. in 2009.

1.1 Soybean world market
This subsection gives a rapid overview of world@y@and demand of soybeans.

1.1.1 World soybean production °

World production of soybeans has significantly @ased over the last 25 years

(Graph 1).
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Graph 1: World soybean production (Source www.cmegroup.com

e Production concentrated in three countries: the Uried States, Brazil and
Argentina

The United States, Brazil and Argentina, the tluaentries studied in this document, are
the world soybean production leaders. In 2008, thegounted for 82% of the world
production of soybeans (see below).
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Graph 2: World soybean production in 2008 (SourcetySDA, www.soystats.com

% An analysis of these different figures is avaialfdr instance in “USDA Agricultural Projections 2018,
February 2009”ffttp://www.ers.usda.gQv




While production has been quite stable in the UhSthe last decade, it has risen
significantly in Argentina and Brazil (Graph 3).
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Graph 3: Planted areas of soybean in Argentina, Bral and United States (Source: USDA/FAS, ArgenBio,
ISAAA, CONAB, www.soystats.com

* Adoption of transgenic soybeans in Argentina, Bratiand the United States
From 11.2% in 1997, the average adoption rateamiStgenic soybeans in these three countries
reached more than 85% in 2008, with significanfed#nces between the three countries.
Almost all of Argentinean soybeans are transgewiaile 45% of soybean areas are still
planted with conventional varieties in Brazil. Thinited States are in an intermediate
position with 8 to 9% of the surface planted witineentional soybeans (Graph 4).
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Graph 4: Evolution of the GM soybean adoption in Agentina, Brazil and the United States (Source:
USDA/FAS, ISAAA, ArgenBio, CONAB, www.soystats.com

After a decade of constant decrease, the aredepglamith conventional soybeans
increased slightly between 2007 and 2008 in Brazd in the United States (Graph 5). This
move has been reinforced in 2009 in the UnitedeStatith an increase of more than 400,000
hectares of conventional soybean plantings, th&a say, 1.3% of U.S. soybean areas. This
trend is analyzed below (subsection 1.2.1).
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1.1.2 World soybean consumption

Soybeans are mainly used for oil and meal prodactiadustrial uses are also

increasing, such as biodiesel in the U.S.
Soybean oil represents 30% of world oil consumpéiod soybean meal 68% of world

protein consumption (Graph 6).

Palm

o ..
: %’ S Soybeans
- - 68%
: 4 .
Olive 4 ’ Soybean
0% A A 30 Copra 1%
Coconut |‘—' S Fish 0% ==
Palm Kernel ‘ N Fean 2%
4% N Palm Kemel 3% \ /
i i "-_.
Cottqc;seed ‘, ’ Surfiowerseed 4% \/}/ \
Peanut Rapeseed Cottorseed 7% _
4% Sunflowerseed 15%
7% Rapeszed  12%

Graph 6: World vegetable oil (left) and protein (right) consumption in 2008 (Source: USDA, from
http://www.soystats.com/2009/Default-frames.htm

The increase in soybean production is mainly drilbgnan increasing demand in
developing countries. Higher incomes and populagoowth generate higher demand for
vegetable oil for human food and for protein feebtock production.

Since the beginning of the century, Chinese impaaige been rising strongly, and this
trend is expected to go on in the following ye&saph 7).
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2018, February 2009, USDA, Economic Research Serg)c



1.1.3 Soybean prices

Soybean prices increased considerably during therltwfood price crisis” of 2007-

2008, and were still, after a major decrease irB2@0a high level in July 2009 (398 US$ per
ton at Chicago Board, see Graph 8).
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Graph 8 Monthly price of soybeans (Source: Chicageoybean futures contract, US$/to).

1.1.4 Non-GM soybean market

Due to the reluctance of consumers, mainly in Eerapd Japan, to eat GM products or
products from animals fed with GM materials, a @ soybean market with identity
preservation (IP) has been developing since thmbig of the decade.

» Different types of non-GM soybeans

The non-GM soybean market is composed of diffemoduct types, with various
characteristics, offering premiums to producerss Itmainly divided between soybeans for
general use and soybeans with special ttaits:

- The most common non-GM soybeans are soybeangydoeral use, sold as a
commodity with possibly a premium for non-GM IdéntiPreservation. These
soybeans are mainly used for producing oil for haroaindustrial use (biodiesel)
and soybean meal for animal feed.
Low and ultra-low linolenic soybeans contain Iésan 3 percent linolenic acid vs.
about 7 percent for conventional soybean variefibes. saturated fat content of low-
linolenic oil is lower than that of partially hydgenated soybean oil.
- Food grade soybeans include traits that are al@sifor certain food uses, including
high protein products produced from soy milk anunfented food products.
- High protein and/or oil soybeans contain over 3&#%iein and/or 19% oil.
- Organic soybeans are produced with the organodymtion standard. They are
mainly used in food production.

The term “conventional” soybeans is often usedalio about “non-GM” varieties, but
it may lead to some confusion, because it is atsul dor varieties that are not organic, or for
non-GM varieties without special traits. We willetiefore use in this report the term “non-

GM” to talk about all kinds of non-GM varieties. \&fn used in quotations the term
“conventional” has not been changed.

# UW Madison Department of Agronomy, Markets for Splty Soybeans in WI
(http://soybean.uwex.edu/documents/marketing_soy O@brev1.pdf
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Except for the variety description, in section 2 will not differentiate between the
different types of non-GM soybeans. Indeed, dat#éherproduction or marketing of different
non-GM soybeans are not available.

* Production of non-GM soybeans
According to ABRANGE, the association of producefrfon-GM soybeans, Brazil is
producing approximately 53% of the world’'s non-Giysfollowed by India and China,
countries which produce 18 and 17% of the worl@’s-GM crop, respectively.

Country Millions of tons
Brazil 25,000,000
India 8,500,000
China 8,000,000
Others 5,500,000
Total 47,000,000

Table 1 Non-GM soybean production in volume — 200Estimated (Source: Abrange)

These estimations however did not include theemse of non-GM production in the
U.S. in 2009. According to the estimated surfaani@d, the total production of non-GM
soybeans in the US may represent in 2009 arounidli@ma tons. (see section 1.2.1)

* Demand for non-GM soybeans

The demand for non-GM soybeans mainly originateshfEurope and Japan.

In Europe, this demand is driven by the productidnanimals fed with non-GM
soybeans. Until now, this demand has been restrictguality products, like “Label-Rouge”
animal products in France (Milanesi, 2008). Howewsmand for non-GM soybeans may
rise in the future due to recent changes in thean@erand French labelling policies. In 2008
Germany adopted a law authorizing labelling fordquats from animals fed with non-GM
soybeans, that is, containing less than 0.9% dh¢aized) GM grains.The French National
Consumer Council (a democratic consultative bodgched to the Ministry for consumer
affairs) spoke out in May 2009 in favour of a labegntioning “fed without GMO® with
conditions similar to Germany. This (not yet legapel has already been adopted, with a
different phrasing, by the leader of the “Label geu poultry market, “Les Fermiers de
Loué”,” and several dairy or meat produce@ther poultry producers intend to follow them
before the end of 2009The French government has so far tolerated tia=asd, and has not
brought any legal action against the leading fiithis may indicate that this label will be
translated later in the French legal frameworkadonordance with the recommendation of the
National Consumer Council, allowing producers fagditheir animals with non-GM
soybean¥ (for now, approximately 20% of French animal prowi to label their products.
The Ethical Economic and Social Committee of theenEh “High Council of
Biotechnologies” is currently working on an advare “GMO free” products.

These labelling changes in France and Germany,fithe and third agricultural
producing countries of the EU, consolidate the @di-policies of producers who already

> http://www.traceconsult.com/images/stories/pdfimagie _regelungen/EGGenTDurchfG_2008 05 27.pdf
® http://www.minefi.gouv.fr/conseilnationalconsomnaatiavis/2009/1905090gm. pdf

” http://www.loue.fr/lsans_OGM.asp

8 http://www.sans-ogm.org/les-filieres-engagees.asp

° Personal communication with executives from fiimghe sector.

1% principally from Parana State of Brazil.
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adopted it and may give incentives to otlérshese producers are indeed paying a premium
for non-GM soybeari$ mainly coming from Brazil, and labelling allowseth to value this
policy and to pass on the extra costs to consumers.

It may therefore be expected that European demandoin-GM soybeans will stay at
the same level (about 1 million tons for France2@07%) or even increase in the coming
years, depending on consumer reaction to labels.

Japan is the other important market for non-GM sayis, mainly for food uses (tofu,
natto, miso, soymilk or soy sad@e All Japanese companies producing soy-food indeed
require non-GMO varieties from their suppliérsA non-GM soybean market has existed in
the Tokyo Grain Exchange since 280(Parcell, 2001) and in 2006 and 2008 represented
more than half of the volume exchanged in this cawlity market (Graph 9). GM soybeans
from the U.S are also traded in the Kansai commgagithange (KANEX)/

30,000 OO

TGE Histrical Trading Volume [ Main Items

o0thers
ORaw Sugar
25,000 | ORcbusta
BArabica
mAzuki
OSoybean
ENon-GMO Soy | |
oCorn

20,000 1+

15,000 -

10,000

5,000 -

1992 1003 1004 1005 1005 1007 1008 1000 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Graph 9: Trading volume in the Tokyo Grain Exchange(Source:
http://www.orionkoeki.co.jp/en/growth.html )

In 2005, Japanese needs totalled about 1 millims wf soybeans for food us®s.
Around 80% of these soybean imports were from tt& Y3 with a price premium.

* Price premiums
Importers of non-GMO soybeans pay premiums (seeirfstance Graph 10 for
premiums paid by a French leader in poultry prodmgtto compensate for segregation costs
and give incentives to farmers (Milanesi, 2008).

A network of 260 European regions, the “GMO framions”, also promotes this type of production.
(http://Mmww.gmo-free-regions.org/

2 Ranging from 20 to 30 €/ton on average.

13 Data from importers, personal communications.

14 Kikkoman, Corporate Citizenship Report 2006, UsBlan-GMO (genetically modified) Materials,
(http://Mmww.kikkoman.co.jp/kankyou/english/katsudoZehtm)

5 The Organic & Non-GMO Report, July 2006, Japamws-BMO soybean market update
(http://Mmww.non-gmoreport.com/articles/jul06/non_GMsdybean_market.php

18 http://www.tge.or.jp/english/trading/tra_m01.shtml

7 http://www.kanex.or.jp/english/index-eng.htm

8 Reuters, 9 of March 2005, Safety Concerns Keep E.Asia Conssm®©ff GMO Food
(http://www.planetark.com/dailynewsstory.cfm/newg@B56/story.hth

' The Organic and non-GMO report, November 2008adage soy sauce manufacturers want US non-GMO
soybeans

(http://mwww.non-gmoreport.com/articles/nov08/japasy sauce_manufactors_US non-gmo_soybeans.php

12
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Graph 10: Premiums paid by a French poultry companyfor non-GM soybean from Brazil (Source:
Personal communication)

1.2 Production of non-GM soybeans in the U.S. and s hortage of
non-GM soybean seeds

The U.S. is the world’s leading producer of soylsearpresenting one third of world
production in 2008 (see Graph 2). After corn (34nllion hectares planted in 2009),
soybeans are the second U.S crop production irstefrplanted area (ERS/USDA).

Soybean production is mainly located in the Midwastl the Mississippi valley.
Maturity group&® of varieties range from 00 in the North to VII-Vih the South (to V for
the most commonly used) (Map 1).

Soybeans 2008
Production by County

Bushels

Met Eslimated

|| <2s0000
250,000. 748808

Map 1: Location of soybean production (left) and méurity groups (right) of varieties in the U.S. (Souce:
NASS/USDA, National Soybean Research Laboratof3)

2 “As soybean breeding developed in the United Stated Canadat became a general practice to group
soybeans according tleeir photoperiod response and general area otatitap Thirteemmaturity groups (MGs)
are now recognized. They are designdigdoman numerals, starting with "000" for the estl maturitygroup
adapted to the long days and short summers of am@fanada and northern United States, and ending'fith
for thelatest maturity group, which is adapted to the stlays oftropical regions on either side of the equator.”
(Alliprandini & al., 2009, p.802)

“! http://www.nass.usda.gov/Charts_and_Maps/Crops_i@simpr.aspand
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Due to changes in the relative profitability of Gid non-GM varieties, more U.S.
farmers decided to grow non-GM soybean in 2089 seed producers did not expect this
increase, there was a shortage of non-GM seedsme States. This problem of quantitative
availability of non-GM seeds should be solved ngdr by an increase in seed production.

The following subsection details the main drivefshis increase in non-GM soybean
plantings and of the subsequent seed shortage.

1.2.1 An increase in non-GM production

The non-GM soybean area increased by 1 millionsacré2009, from 5.96 million acres
(2.4 million hectares) in 2008, to 6.97 million esr(2.8 million hectaresy. After over a
decade of permanent decrease of the non-GM aresa fitjure confirms the first slight
increase that occurred in 2008 (Graph 11).
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Graph 11: GM and non-GM soybean planted area in th&J.S., in hectares (Sources: Planted areas based
on USDA/FAS March 2009)

As a result, the share of non-GM soybean plantingseased in 2009 for the first time
since 2000. The non-GM soybeans accounted for 9&retord high 31.4 million hectares of
soybeans planted in 2009. In 2008, non-GMO soybaansunted for 8% of 30.6 million
hectares of soybeans (Graph 12).
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Data for each crop category include varieties with both HT and Bt (stacked) traits.

Graph 12: Adoption of GM crops in the U.S. (SourceUSDA®)

http://www.nsrl.uiuc.edu/aboutsoy/production02.html
22 Data from USDA.
23 http://www.ers.usda.gov/Data/BiotechCrops/
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The biggest changes occurred in the Ohio and WssnoStates, where the non-GM
acreage increased by 6&hd 5%, respectively. The change was also suptyidhe U.S.
average by 1% in Missouri, Mississippi and Indianaviinnesota, South Dakota and lllinois,
the non-GM acreage decreased, by 3% for the lag $Iable 2).

State 2000 2001| 2002| 2003| 2004 | 2005| 2006| 2007| 2008| 2009| Increase of non-GMO acreage
(2008-2009), in %
Percent of all soybeans planted .
Ohio 48 | 64| 73| T4 76| 77 82 8¢y 8P 83 6
Wisconsin 51| 63| 78 84 8% 84 8 8 90 85 5
Missouri 62| 69| 72| 83 87 89 93 9L 92 89 3
Mississippi 48 | 63| 80| 89 93 94 9% 9% 97 94 3
Indiana 63| 78| 83| 88 87 89 92 94 96 94 2
Michigan 50| 59| 72| 73| 75 76 81 8 84 83 1
lowa 59 | 73| 75| 84| 89 91 9] 94 9 9 1
Kansas 66 80| 83 87 87T 9 8 92 95 D4 1
Nebraska 72| 76| 895 86 92 91 90 96 D7 D6 1
Arkansas 43| 60 68 84 92 92 9 92 94 D4 0
North Dakota 22| 49| 61 74 82 89 90 92 94 D4 0
Other States 54| 64 7( 76 82 84 86 B6  B7 |87 0
Minnesota 46 63 71 79 82 83 8B 92 91 D2 -1
South Dakota 68| 80 89 91 9% 95 93 97 D7 P8 -1
lllinois 44 | 64 | 71| 77| 81| 81 87 8§ 87 9D -3
u.sS. 54| 68| 75| 81| 85 87 89 91 9 91 1

Table 2: Genetically engineered (GE) soybean varies by State and United States, 2000-2009 (Soerrc
USDA?)

1.2.2 Good global profitability of non-GM soybeans

This global increase in non-GM plantings may be l@&xed by new economic
conditions on GM and non-GM soybean cultivation.e Thuly/August 2009 issue of the
Organic & Non-GMO Report writes that “a fefarmers told [Mark Albertson, director of
marketing at the lllinois Soybean Association] thewven't grown non-GMO soybeans in
seven or eight years but this year they say theaois favour non-GMO?*

Steve Waddle, in Ohio, is one of these farmersek#ains why in 2009, for the first
time in years, he is back to planting non-GM soyisedbecause of the economic conditions
last year when our expenses rose drastically aadctirried over to into this year and then
grain prices dropped, we needed to find other waysake a profit®

According to Jim Beuerlein (Ohio State Universitihere are “two things that are
sparking grower interest: cheaper seed and the ggavorth more. (...) There are a number
of markets, both stateside and internationallyt thant non-biotech varieties and they are
willing to pay the premiums for it?’

As seen below this information on the good profligbof non-GM soybean growing
has been partially disseminated by universitiesc(Dzent 1) and small firms (Table 3)
providing non-GM seeds and/or marketing non-GM sayis.

24 http://www.ers.usda.gov/Data/BiotechCrops/ExtentiftionTable3.htm

% The Organic & Non-GMO Report, July/August 2009

26 \WCPN radio, 28 of May 2009 http://www.wcpn.org/WCPN/news/26357/

2’ Corn and Soybean Digest, 4of April 2009, Interest in Non-biotech soybeansowjing
(http://cornandsoybeandigest.com/soybeans/0414-iwaadh-soybean-interest/index.hjml
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Due to their commercial objectives, the followingtut of calculations of hon-GM
value per acre made by eMef{éTable 3) should be used with caution. They do éx@w
show how companies promoting non-GM seeds and ptimiucommunicate to farmers on
the economic gains they can make with non-GM grgvand the overall economic rationale
to shift from GM to non-GM.

The drivers of this increased relative profitalgilaf non-GM soybeans (compared
with GM soybeans) are detailed in the following sedtions.

More Profit from Non-Roundup Ready Soybeans
Dr. Grover Shannon

Roundup Ready (RR) soybhean varieties with the frait developed by Monsanto
Corporation that gives tolerance to the herbicide glyphosate (Roundup) wers
widely infroduced about 12 years ago.  Mow they are planted on more than 90%
of the US and South Amencan sovbean acres. RR varieties have revolutionized
weed control as an efficient, easy and inexpenzive way to keep soybean fields
weed free. Althcugh productz made from RR seed are the same as conventional
or non-FRoundup beans and pose no threat, some countries do not want Roundup
Ready soybeans since they are genefically modified. Thus, there iz a market for
non-RR sovbeans in Korsa, Taiwan, Japan and other counfries who prefer
corventional sesd to maks their 2oy products.

Recently, some elevators near the Mississippi river have offersd growsrz a
premium of 21.00 or more per bushel for non-Roundup soybeans for export.
Since RR zoybeans are developed almost exclusively by private companies,
productive conventional varieties ofien come from releases from public or
university agricultural experiment stations such as the University of Mizsour.
Studies show that conventional cultivare such as Jake soybean from the
University of Missouri are a5 productive as RR soybeans (Table 1). Reazons
that a farmer could profit from growing convenfional soybeans are as follows:

1) Up to $1.25 premium iz baing offered at certain points on the river for
conventional soybeans.

2) Seed costs of a conventional soybean variaty are half as much as RR
sead [about $18bag versus about $40/bag for RR sead).

3) Farmers can save sead of conventional varieties for planting on their
farm the following season. RR trait is patented and seed from RR
varieties must be sold at elevator. RR seed for planting must be
purchased each year.

4} Price of Roundup herbicide has more than doubled in price resulting
in nonsoundup  herbicide systems used for weed contrel in
conventional soybeans being cheaper than using Roundup in
combination with other herbicides.

5) Roundup tolerant weads are causing farmers to use other herbicides
in addition to Roundup for problem weads., Thus using a Roundup
system along with other herbicides for wead control is common and
more axpensive.

6) Based on the higher price of RR seed and Roundup herbicide,
preducing nen-RRE soybeans on cleaner fields where weeds are not a
major issue can result in more profit than growing non-RR soybeans.

Document 1: More profit from non-GM soybean, argumats by Dr Grover Shannon from Missouri
University (Source: Delta Center Field day, 2008)

% See 2.2.2.2.8, p.51, for more details about thispany
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Systems
GMO System GMO System  NON-GMO
without Weed ~ With Weed ~ Without Grain _\On-oMO — NON-GMO
. . . with Premium  with Premium
ltems Resistance Resistance Premium
Seed Price $43 $43 $28 $28 $28
Preplant Herbicide $10 $18 $18 $18 $18
In Season Herbicide $20 $25 $25 $25 $25
Identity Preservation $10 $10
Yield 50.00 50.00 50.00 50.00 50.00
Price per Bushel $10 $10 $10 $10 $10
Premium per Bushel $0 $0 $0 $1.50 $2.00
Gross Revenue per Acre $500 $500 $500 $575 $600
Total Seed/Herb Cost per Acre $73 $86 $71 $71 $71
Gross Revenue Per Acre $427 $414 $429 $504 $529
Land, Fert, Machinery $375 $375 $375 $375 $375
Net Revenue per Acre $52 $39 $54 $129 $154

129

Table 3: eMerge “Non-GMO Value per Acre Calculator™ (Source:http://www.emergegenetics.com

1.2.2.1 Premium for non-GM soybeari8

Premiums are paid to U.S farmers for several tygfason-GM soybeans, for feed or
human food use. These premiums are usually seighrprivate contracts between soybean
firms and farmers! and there is no market reference price for non-&beans. These
premiums vary according to the type of soybean gramd depend on the usual market
supply and demand factors. They are re-evaluateitl yesar.

According to non-GM grain traders these premiumsedain 2009 from 1 to 2.75 $
per bushel, that is to say 36.8 $/ton to 101.1n$/fhey are large when compared with
commodity prices that ranged from 330 $/ton to 4@0€over the last year (see Graph 8). In
a context where soybean commodity prices were dsitrg at the end of 2008 and in the
beginning of 2009, these premiums created a mapentive for farmers to grow non-GM
soybeans.

1.2.2.2 Increase in the production costs of GM soghns

Farmers or sector specialists often quote the &seren the cost of Roundup Ready
seeds as an influential rationale for the soybaaweys’ decision. The average cost of GM
seeds per acre has indeed more than doubled $iedeeginning of the decade (Graph 13),
and this is a source of concern for the AmericammFaureau Federation: “farmers in general
are concerned about the increasing price of biosedd, reflective of the growing tech fees
assigned by life science companies who hold thenpsibn gene splicing technolog§.”

29 Assumptions: Land, Tillage, and Machinery cosesequal across all systems. Seed prices basedtiatd
Comparables. Planted acre Requires 1 seed unitR@®ds. Glyphosate at $10 per trip. Flexstar,cBelerst
Rate for in season NON-GMO applications. Applicati@osts are the same for both systems

%9 Most of this information was collected throughgmral communications with non-GM soybean traders.

31 See for instance the IP programs of Rabbe GrainadPointernational Grain exporter: Identity PreserNon-
GMO Soybean Program 2009 Cropttp://www.rabbegrain.com/index.cfm?show=10&mid=G88=2) or IP
Commodity Non-GMO Soybean Program 2009 Crop
(http://www.rabbegrain.com/index.cfm?show=10&mid=G88=3)

$Bjotech Versus Conventional Seed, AFBF Policy Depeient, May 2009
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After years of global increases, the rise was eslarper between 2008 and 2009 and
this year; in 2009 some “farmers [were] buying gtradiitional (non-GMO) soybean seed for
$17 per bag when Roundup Ready seed was goin@fop& bag™®*

According to a recent Monsanto press release, tiise pf seed in 2010 will be 128
$/ha (52%/acre) for RR soybean and 183%/ha (74%/dcr the new Roundup Ready 2 Yield
soybeans?

But data shows that non-GM seed prices have atseased significantly (Graph 13),
and even more than GM seed prices in the last ®ersy’ GM seed price increases have
therefore not been the major factor in farmersicd®y certainly less than the price premiums
paid for non-GM beans and the increase in theafds¢rbicides uses.
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Graph 13: Trends in seed & pesticide costs in therpduction costs of soybean in the U.S. (Source: UBD
(NASS and ERS) from Bonny, 2009).

The relative competitiveness of Roundup Ready sesdsus non-GM was also
hindered by the recent increase in the price gtgbgate herbicides (Graph 13). After several
years of decline because of the emergence of gemersions, and stabilization in recent
years, the price of glyphosate rose in 2009.

As reported by Gill Gullickson, from AgricultureOné: “generic glyphosate prices
recently increased $12 per gallon, and brand namen®p by Monsanto in February
increased in price by 30%. In some areas, farnegrsrt they pay double for glyphosate what
they did a year ago.” The journalist intervieweth Ximmer, vice president of Monsanto's
branded business, on this issue. According to Ipnces are rising because “from a
glyphosate standpoint, global demand is accelgyddister than global supply.”

To explain this situation, Jim Zimmer reports ti@hinese production plants of
glyphosate, which manufacture much of the herbiéide¢he U.S. market, are running at full

(http://mww.michfb.com/files/policy/backgroundersiBech%20Versus%20Conventional%20Seed. pdf

% Linn Clarkson, president of Clarkson Grain, a bugenon-GMO soybeans in: Lynn Grooms' af April
2009, Non-Biotech Soybean Seed: Is there enoughr?, &1d Soybean Digest
(http://cornandsoybeandigest.com/soybeans/0401-atadhi-soybean-sedd/

% http://www.bloomberg.com/apps/news?pid=20601103&aldV8VZBkP3PA

% Between 2007 and 2009 non-GM soybean seed prinesihcreased by 64% and GM soybean seed prices by
34% (Source: USDA/NASS).
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capacity. Some factories are also closing becalisevo environmental regulations and there
is a shortage of raw materials like phosphorus.

The demand for glyphosate is increasing in Bramtl Argentina because of the
development of conservation tillage. "Any time #heés conservation tillage, there is a higher
use of glyphosate," says Zimni&r.

The cost of using Roundup Ready soybeans is alsceasing because of the
development of glyphosate-resistant weeds (GraphTh& high increase in glyphosate use in
the U.S. linked to the spread of Roundup Read\etias “has led to the appearance of weeds
resistant to this herbicide. Glyphosate resistag¢dg have already appeared in the U.S. in
different states (nine weeds at the end of 2008)well as elsewhere in the world (sixteen
weeds in total at the end of 2008¥"(Bonny, 2008, p.9)

Farmers therefore have to use more glyphosate #ret berbicides to control the
resistant weeds. It is more costly and farmers lose of the agro-economic advantages
provided by RR varietie¥.
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Graph 14: Resistant to glyphosate herbicide worldvde: Glycines curve, in blue (Source: Dr lan Heap,
http://Weedscience.com

1.2.3 Reduction in distribution channels and proble ms of production
planning

As the number of farmers deciding to plant non-Giyb®ans suddenly increased in
2009, the demand for non-GM seeds also increasddsame seed sellers sold out these
varieties.

John Suber, who runs Ebberts Field Seeds in we§dara, said for instance to a
journalist that “his company usually has bookeditsliseed orders by January but he was
surprised when he sold out of non genetically medisoybean seed ear?Jim Orf, a plant
breeder from a state university, has collectedstrae kind of testimony in Minnesota where

% Gullickson Gil, What's behind glyphosate and Rauyndprice hikes?, AgricultureOnline, 27/02/2008
(http://www.agriculture.com/ag/story.jhtml?storyitkrhplatedata/ag/story/data/1204134767122.xml

%" To get more information on the species of weedstheir locations:
http://www.weedscience.org/Summary/UspeciesMOA Bl AID=12

% On this issue of weed resistance see for instBocmy (2009), or the Special issue of the Pest Jament
Science review about “Glyphosate-Resistant WeedsGrops” (Volume 64 Issue 4 , Pages 317 - 496 (Apri
2008))

% WCPN radio, May 28 2009, http://www.wcpn.org/WCRBINS/26357/
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all seed dealers he has talked with “said that they sold out conventional cultivar®.”
Pioneer has not sold out its non-GM seeds but Veset

The characteristics of seed productiexplain these shortages. Production must be
planned at least one year before selling and abéiggnning of 2008, after years of growing
demand for GM seeds, seed producers did not forgsgeethe demand for non-GM seeds
would significantly increase in 2009. Moreover, Isegn seeds are very fragile and may not
be stored easily, which makes it difficult to adaplybean seed supply to sudden demand
changes by use of seed stocks.

In forecast of a new demand increase next yeanesseed producers of non-GM
seeds decided to multiply their production by twatoee?? The situation may therefore be
back to normal in 2010, unless problems emergeed slistribution®®

This situation in seed production explains therslge of non-GM seeds reported in
spring 2009.

1.2.4 Difficulties for U.S. farmers to find non-GM soybean seeds

Because of this seed production (and maybe disimibu planning, non-GM seed
availability on the market decreased for U.S. fasme 2009. But it seems that this situation
really began in 2008, the first year of the (sljghtrease in non-GM acreage (see above).

In summer 2008, thlon-GMO and Organic Repora newsletter on organic and non-
GMO issues, ran “Finding non-GMO soybean seed bewpmore difficult” as the headline
of an article in which Jim Skiff, the presidenttbé U.S. Soy company, reported a shortage of
non-GM soybean seeds.

But the issue of the availability of non-GM soybeseeds in the U.S. market
heightened significantly in 2009rhe Morning Suna newspaper from Kansas, noted on
January 19, 2009 that “there have been some questioout the availability of conventional
non-GM soybean varietie$”.

This problem was reported a few months later, imlApy two articles published in
the Corn & Soybean Digesin the first one, Lynn Groom interviewed “Scottrisbr, who
farms 1,800 acres near Jefferson, lowa”. He sat b “has not had problems getting non-
biotech seed in the past. But, supplies are getityinger each year.” The journalist specialized
in agricultural issues also interviewed “Allen Alins, who farms about 1,300 acres near
Cerro Gordo, lllinois” and who “was unable to fimdganic seed this yeat®. The second
article related the same kind of situation in Offio.

However, the situation might not have been theesamall U.S. States. William
Schapaugh, Professor in the Department of Agronokansas State University, and a
specialist in soybean breeding and genetics, nbtds‘farmers did have to work to source
non-GM seeds”, but he believes that “if they mdue ¢ffort, they should have been able to

“0 personal communication
“! personal communication with a Pioneer executive
42 WCPN radio, May 28 2009, http://www.wcpn.org/WCRBIWs/26357br Corn and Soybean Digest,"df
April 2009, Interest in Non-biotech soybeans grawifttp:/cornandsoybeandigest.com/soybeans/0414-non-
biotech-soybean-interegt/
3 Indeed, the view has been expressed that thebdistn of conventional seeds is also decreasirgaime
“independent seed dealers have affiliated withdatgmpanies” who would prohibit them to sell sueleds.
(Organic and non-gmo  report, July 2008, http://www.non-gmoreport.com/articles/jul08/non-
amo_soybean_seed.phpan analysis that would need confirmation byHartinvestigation.
% The Morning Sun (Kansas, USA), "7of January 2009, “Conventional soybean varieties”
(http://mww.morningsun.net/columns/x497796000/NEWEAGRICULTURE)
“ Lynn Grooms, T of April 2009, Non-Biotech Soybean Seed: Is then@ugh?, Corn and Soybean Digest
(http://cornandsoybeandigest.com/soybeans/0401-atadhi-soybean-sedd/

Corn and Soybean Digest, M 4 of April 2009, Interest in Non-biotech soybeansowjng
(http://cornandsoybeandigest.com/soybeans/0414-imiadh-soybean-interest/index.hjml
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find sAe?ed in the region of a productive public avg@te conventional variety adapted to their
area.

Real seed shortage certainly depended on stateastseen before tensions appeared
in the non-GM seed market in spring 2009. Accordimghe information and data gathered
they are more a problem of quantity, due to insigfit production of these seeds, than a
problem of global availability of diversified an@mpetitive non-GM seeds, an issue that is
dealt with in the next section.

1.3 Brazil: the world’s leading producer of non-GM soybeans

With a production of 61 million tons in 2008 (Graph), Brazil was the second largest
soy producer in the world, and forecasts prediat thwill be the first one by 2012. Soy
dominates the Brazilian agro-business (KIIHL, CALVZDO06). In 2006, approximately 50%
of total Brazilian agrochemical sales went to soljure. The soy industry generated revenues
of US$ 18 billion in 2008 (ABIOVE, 2009). That sanyear the major destinations for
Brazilian soy were the EU-27 (European Union), Whimported 44%, Eastern Asia with
38%, Southeast Asia with 6% and other European tdeanthe Middle East and North
Africa, with 2% each. Between 1997 and 2008, theraye soy contribution to overall
Brazilian exports was around 9%. (SECEX/MDIC, 2009)
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Graph 15 : Brazilian soybean production (millions netric tons) (Source: USDA)

The production is mainly located in five southemmd central states: Mato Grosso,
Parana, Rio Grande do Sul, Goias and Mato Gros&utifMap 2).

7 william Schapaugh (2009). Professor at the Depamtrof Agronomy, Kansas State University. Personal
communication.
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Map 2 : Average soybean production by state betwee2001 and 2005 (Source: USDA)

According to Alliprandini (2009), “the tradition@razilian approach of classifying
[soybean] varietieas early, medium, and late, by region, is graduadiyng replaceds more
and more private companies entering the commesagbeammarket are using the North
America system used by their parepimpanies”. In this system, soybean varieties used
Brazil range from maturity group V to X (Map 3).
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Map 3 - The distribution of relative maturity group s (RM) for soybean cultivars in Brazil - and
localization of trials for stability analyses, 20022003 and 2003—-2004 seasons. (From Alliprandini, @®,
p.803)

In the aftermath of permission for trade in GMOSBirazil in 2003, the soy industry
extended itself to at least two different segmehfsonventional soy and 2) GM (genetically-
modified) soy. The share of area planted with GMetgs has been quite stable around 55%
since 2006 (Graph 16).
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Graph 16 : GM and non-GM soybean planted area in Bazil, in hectares (Sources: CONAB,
www.soystats.con(ISAAA) )

Table 4 shows production areas and data on predyctor GM and non-GM
soybean for the years 2007/2008 and 2008/2009tHese two harvests, areas planted with
GM and non-GM soy have remained basically the saaftBpugh in Brazil the average
productivity has been greater for non-GM soy tharttie GM variety during this period.

Field Crop Area Productivity
2007/2008 2008/2009 2007/2008 2008/2009
Productivity Productivity
differences differences
0, 0,
x1000 ha % x1000 ha % kg/ha GMO/NGMO kg/ha GMO/NGMO
(%0) (%)
Total 21.313,10| 100% 21.563,10| 100% 2.816,00 - 2.696,10 -
GMO 11.935,34| 569% 11.859,71 556 2.765,30 0,96 2.633,72 0,95
NGMO 9.377,76 | 44% 9.703,40 45% 2.880,52 2.772,34

Table 4 - Brazilian GM and non-GM soybean field cr@ area, productivity in 2007/2008 and 2008/2009
harvest (Source: CONAB, 2009).

According to the CONAB (The National Company faro and supply) the national
share of the area planted with non-GM soybeansheshd5% of the total soybean area in
2009 (Table 4), but the situation is different betw Brazilian states (Map 4).
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Map 4 - Percentage of conventional soy/percentagé genetically-modified soy across Brazil (Source:
VEJA Edition 2125 / 12 August 2009)

Cert-ID (a third party certification company) alsonfirms a larger availability of
non-GM soybeans:the cartel's claim that Brazil can't supply GM-fessy feed is particularly
outrageous. Despite the economic crisis, Brazitsdgction of non-GMO soybeans is
booming, from 0.4 million tons in 2000 to the 8.8%llion tons that were audited and
available for certified crushing and shipment tadpe, part of the 2009 harvest which took
place from February through May. Moreover, the né¢eend of increased GM soy planting
has petered out, and may reverse in the 2009-2@H30m as farmers find that the
disadvantages of planting GM soy outweigh its biesief

This year (2009), roughly 26 million tons of non-&dy (i.e. 45 to 50% of Brazil's
total soy harvest of 57.3m tonnes) was non-GM. @ltih lack of demand led most of this
non-GM soy to be sold without segregation and ahid#y, some 10 million tons were
produced within IP systems, certified GM-free belavdetection limit of 0.01%, and were
available for purchase by European buyers. Furtbexm6.3 million tons of this were
additionally certified via the ProTerra standardbash non-GM and sustainable, and were
sold and shipped as sutff

According to the ABRASEM (Brazilian Association Bfants and Seeds), the soy seed
market in Brazil deals yearly with close to 1.5libit in Brazilian currency (813 million
USD), for volumes of 20 million sacks of 40 kg eaGenetically modified seeds make up
60% of this total, equivalent to 900 million in Bitan currency (488 million USt). Two
percent royalties are charged per sack of GMSoy.

“8 http://www.cert-id.eu/ProTerra.php
9 Monthly average exchange rate of august 2009 B8#8Brazilian Reals to 1 USD)
% Source: Jornal Gazeta Mercantil/Finangas & Mersagdd. 0, 17 May 2009.
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1.4 Argentina: Small-scale production of non-GM soy  bean

Argentina is the world’s third-biggest producersolf/bean and the biggest exporter of
soybean meal and oil (USDA, February 2008). Soybgeowing has been principally
developed since the 1990s (Graph 17) and soybeaowisthe most exported product of the
Argentinean economy and a major contributor to gavent incomes.
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Graph 17: Argentinean soybean production (Source: SGPyA)

Production is mainly located in the regions of didra, Santa Fe and Buenos Aires
(Graph 18), and the diversity of climate conditi@i®ws the use of soybeans from maturity
groups Il to IX (INTA).
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Chaco 5 Campaiia 2006/07
q Santiago Del Esterc 4
2 CORRIENTES sa|m 3
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LaPampa 11 Entre Rios

Other Provinces 1 8,27%

=200/01 to 2003104 Average
Snurce: SAGRYA Argentina Chaco

2,75%
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9,72%
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29,85%
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[, fpanr|

S | e

La Pampa
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Graph 18: Geographical distribution of Argentineansoybean production (Source: USDA, SAGPyA*)

The development of soybean production since tlte cgrthe 1990s has been based
mainly on glyphosate-resistant GM soybeans. Non$&aybean production in Argentina has

*L http://www.usda.gov/oce/weather/pubs/Other/MWCAQR(iBs/Argentina/ArgentinaSoybean. pdf
http://www.sagpya.mecon.gov.ar/SAGPyA/areas/estiomes_agricolas/02=informes/03-
por_cultivo/_archivo/000000_Oleaginosas/000000_/86{2000_Campa%C3%B1a%202006-2007.php
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only represented about 1% of total soybean producti the country for several years (Graph
4 and Graph 19).

OGM W non-GM
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Graph 19: GM and non-GM planted hectares of soybeaim Argentina (Source: Soystats (ISAAA),
ArgenBio)

Most of these non-GM soybeans are produced for te®] for local consumption or
exportation. A very tiny organic production alsasts, and represents less than 10,000 ha, i.e.
less than 0.1% of total soybean producfibihe Argentinean government gives for instance
some support to this production through its progRIROFEDER (Federal Program of Rural
Development), in the city of Comandante Andresitear the Brazilian border, where a
cooperative of farmers created in 2004 producedt@i® of organic soybean in 2008. Their
production is increasing and is sold through Brazibwitzerland, England and Germaty.

Due to this low non-GM soybean production, thereirtually no supply of recent
non-GM seed varieties. The producers interviewed seseds that they saved from the
previous harvest, from non-GM varieties that weleased more than 10 years ago, either the
Kumen variety (soybean for human use) release®@3 2or varieties from Brazil.

53 Source: SENASAhttp://mwww.senasa.gov.ar/contenido.php?to=n&in=7862946
5 http://Mww.inta.gov.ar/montecarlo/Bolet%C3%ADn _maym
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2 Soybean plant breeding and availability of non-G

soybean seeds

M

This section presents Intellectual Property Rigbtgplant breeders as well as soybean
seed industries structures in the U.S., Argentimd Brazil. It details which companies and
public actors perform non-GM soybean breeding @ogrand provide non-GM varieties.

2.1 Intellectual Property Rights for plant breeders

Brazil and the U.S.

in Argentina,

The nature and scope of Intellectual Property Rigi?Rs) on plant varieties have a
major influence on plant breeding activity. Thécson gives a rapid overview of these IPRs

in Argentina, Brazil and USA.

Patents, plant breeder rights, and the UPOV converdn
IPRs “give the creator the right to prevent othfessn making unauthorized use of their

property for a limited period.” The main IP righised to protect plant varieties are patgnts
and plant breeders' rights (PBRs). A patent iséaclusive right awarded to an inventor|to
prevent others from making, selling, distributimgporting or using their invention, withoyt
license or authorization, for a fixed period of éirhPBRs “are granted to breeders of n¢w,

distinct, uniform and stable plant varieties. Time@ymally offer protection for at least fiftegn
years (counted from granting). Most countries hexeeptions for farmers to save and rep
seeds, and for the use of protected materialsiftindr breeding>®

The convention of the International Union for thetéction of New Varieties of Plan
(UPOV) guarantees reciprocity between signatoriespmtection of new varieties. It wa
adopted in Paris in 1961 and revised in 1972, EwB1991, with different provisions (Taljle

5).

Frowialons

UPOV 1978

UPOW 1991

Frotectlon coverage

Natlonal definitlon about
which gpecies can be

Flant varieties of all
genera and specles

protected
Requirements Distinctness Mawalty
Uniformity Distinctness
Stability Unifcrmity
Stabllity
Frotectlon term Min. 15 years Min. 20 years
Frotectlon scope Commerclial wse of Commerclal nse of all
reproduct tvermaterial material of the varaty
of the vadety

Bresder's exernption
Farmer's privilege

Frohibition of double
protection

Yea
Yea
Specles eligible for Plant

Breasder's Rights
cannot be patented

Mat [or easentlally
derived varaties
Countries are frea to

define their rules
Mo mention

Table 5: Comparison of main provisions concerning Rnt Breeders’ Rights in UPOV 1978, 1971 (Source

Fuck et al., 2008)

nt

S
LS

All three countries have specific laws on plantiety protection and have signed the

UPOQV convention.

%5 Co-Extra, Deliverable D7-1, p.65
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USA

The U.S. adopted the last UPOV Act (1991) in 1%fter amendments to the Plant
Variety Protection Act (PVPA) adopted in 1970, whigranted breeders “a Certificate of
Protection that gave them exclusive rights to maakeew variety for 18 years from the date
of issuance. These exclusive rights were subjetwdoexemptions: (i) a research exemption,
which allows the use of the seed to develop neveties; and (i) a farmer’'s exemption,
which allows a farmer whose primary occupationrmswgng crops for sale to save seed from
a protected variety to plant on the farmer’s laaal] to sell from that seed to another farmer
whose primary occupation also is to grow crops.& T894 amendments extend the length of
protection from 18 to 20 years from the date ofigexe of the certificate. They also “prohibit
farmers from selling saved seed of protected vagewithout the permission of the variety
owner” and introduce an entitlement to protection“essentially derived” plant varietie¥.

In other words, if the parent variety is grante@dnpl breeders’ rights under the UPOV
Convention, then the owner of the parent variety hights over varieties that are essentially
derived from it’

Of the three countries under study, only the @u8horizes patents on plant varieties.
Patenting plants (GM or non-GM) has been possibléhe U.S. since the Diamons
Chakrabarty Supreme Court ruling in 1980, whicheaged patent rights to genetically
enginesgred microorganisms, and a series of subsequiengs by the Patent and Trademark
Office.

Plant breeders may therefore protect their vasetty both PVP certificates and
patents. The U.S. legal framework also providesofy@ortunity of intellectual protection by
trade secret rights.

BRAZIL

Brazil adhered to the 1978 UPQOV Act in 1997 aneégnated some elements of the
1991 Act (including that the breeder exemption does apply to “essentially derived”
varieties) through the Plant Variety Protection Lavihich came into force in 1997. Breeders
may also use the Brazilian legislation on induktpeoperty; however, this legislation
excludes patents for plarffs(see section 2.3.1 for more details)

ARGENTINA

Argentina’s first laws on plant protection were ptgd during the 19708, “although
enforcement began only in the late 1980s as atrefattion by wheat breeders, and later, by
soy breeders. [...] Argentina’s seed law providest¥or kinds of plant variety registration,
via the National Registry of Cultivars (RNC) ana tNational Registry of Cultivar Property
(RNPC).” Argentina joined the UPQOV and adheredhi® 1978 Act of the UPOV Convention

* Fernandez-Cornejo (2004, pp.18-22). For detailsthen U.S. Plant Variety Protection Act and its rece
amendment, also see Evenson (2000).

*" More precisely, “Although this has never beenggsh the courts, the American Seed Trade Associathd
UPOV subcommittees are working to more clearlyrdefvhen a variety is essentially derived. For exantpe
percentage of the genetics that must be sharedatifygas an essentially derived variety seemsefoethd on the
crop” (Strachan, p. 88).

8 “The Patent and Trademark Office’s board of appeall Interferences widened the scope of pateregiion
for genetically engineered organisms by includitents and nonhuman animals. These rulings exteRdtdPa
wide range of new biotechnology products in thenfarf utility patents awarded under the Patent Rcaducts
protected under the rulings include seeds, plapient parts, genes, traits, and biotechnology mees’
(Fernandez-Cornejo, 2004, p.21).

*9 Evenson (2000, p.12).

% Fuck & al, 2008, p.227.

®1 Kesan & Gallo, 2005, p.120.

28



in 1994 but with a longer protection period thaa #1978 Act®® Patent protection for plants is
not possible in Argentina.

The IPR of plant breeders in Argentina and BraaWd) however, been challenged in
recent years by the development of a large-scatlgblack market?

Table 6 below summarizes the main characteristigdamt variety protection in the
three countries.

Plant variety protection Possibility
. , Essentially , ;
Year of adhesion to Farmers derived Breeder's Protection of patents
ivi i i for plants
UPOVv privilege variety exemption  period (years) p
Argentina 1994 (1978 Act) Yes No Yes 20 No
1997 (1978 Act and 15 temporary
Brazil elements of 1991 Yes Yes Yes crops /18 No
Act) permanent crop

USA 1994 (1991 Act) Yes Yes Yes 20 Yes

Table 6: Comparison of plant variety protection sytems in Argentina, Brazil and USA (Source: Fuck et
al. (2008), Fernandez-Cornejo (2004))

2.2 Non-GM breeding and seeds in the U.S.

Due to the recent shortage of non-GM seeds (sd@isel.2.4), the availability of
competitive non-GM varieties, in terms of phenotydiversity, has emerged as a topic of
interest in the soybean farmer community. For imstaa document from the American Farm
Bureau Federation asserted in May 2009 that “thelahility of alternative varieties of
conventional seed with up-to-date germplasm has lgeeatly reduced”. This assertion is
partly founded on the observation that fewer bresedee breeding non-GM soybeans.

The objective of this section is to examine whethailable data on non-GM soybean
breeders and on non-GM varieties currently avaslabl farmers corroborate this asserted
decrease in non-GM breeding activity.

As the seed industry has substantially changeck tlzest two decades due to mergers
and acquisitions and because no recent synthaticislavailable on the structure of soybean
seed industry, the first part of this sub-sectioil Wwe dedicated to an analysis of the
concentration of the soybean seed industry. Theedse in the number of firms breeding
non-GM soybeans could indeed be a logical conseguef the numerous mergers and
acquisitions that occurred on the sector. Few dataavailable on market shares in the
soybean seed industry, and such data is not netgssagood proxy for research and
development activities. Therefore, the concentrati the sector will be mainly assessed
through Intellectual Property Rights on soybeanetiss (variety certificates and patents). As
patent data also give information on germplasm oslhip, these data will be also useful for
the prospective analysis developed in the nexttehnagbout the future of non-GM soybean
development.

The second part of this sub-section will be deéddb an assessment of the main
companies and universities still breeding non-Glybgan varieties for farmers. The analysis
of their line-up will then be used to give an ovew of the non-GM varieties currently
available to farmers.

%2 Fuck & al, 2008, p.228.
®3 See for instance Fuck & al (2008), Kesan & Ga#0Q5), or Rapela & al (2006)
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2.2.1 Market concentra tion

During the Organization for Competitive Market's naml conferend® held on
August 7, 2009, in Saint Louis, Missouri, Deputysisant Attorney General Phil Weiser
announced that “the Antitrust Division [was] plangito look, in cooperation with the USDA,
into the state of competition in agriculture maskeHe added that they “understand that there
are concerns regarding the levels of concentratiahe seed industry--particularly for corn
and soybeans. In studying this market, [they] wilbluate the emerging industry structure,
explore whether new entrants are able to introdanevations, and examine any practices
that potentially threaten competitiofr.”

Concerns about high concentration in the soybedasiny may be understood by
examining mergers and acquisitions in the sectavedsas concentration in the soybean seed
market, in soybean breeding activity and in gersiplawnership (see below).

2.2.1.1 Mergers and acquisitions (M&A) in the soyhken seed industry

Widespread literature exists about the seed inguwstd its concentration process.
Jorge Fernandez-Cornejo (2006, pp 32-35), in thetrnomplete study to date of the U.S.
seed market, traces the evolution of the major seegpanies. Similar information can also
be found in the AgBioForum special issue “Innovatand dynamic efficiency in agricultural
biotechnology®® (Volume 8, number 2 &3, 2005) and particularlytire article by Pray,
Oehmke and Naseem (Graph 20). The Canadian noit-grofip ETC’ also published in
2005 detailed information on subsidiaries and aitiohs of the main seed compani@s.
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Graph 20: Number of M&A events by crop and total offive crops, 1988-2002 (From Pray et al., 2005)

But the most visual presentation of this processomitentration is certainly provided
by Phil Howard, assistant professor at the Michidamiversity, who built a Network
Animation of Changes in the seed industry betwed36land 2008. A Quick Time animation

® “The Organization for Competitive Markets is aioaal, non-profit public policy research organipati
headquartered in Lincoln, Nebraska. OCM believegAca must work together, across all commoditiesatd
the common purpose of returning its food and ajrical sector to true supply and demand-based cttigre
Antitrust, competition and fair trade are importastreas of interest to OCM.” (About OCM,
www.competitivemarkets.com/index.php

® http://www.usdoj.gov/atr/public/speeches/248858.htm

® http://www.agbioforum.org/v8n23/index.htm

®”ETC group, September/October 2005, Global seedertration, Communiqué.
http://www.etcgroup.org/upload/publication/pdf &

% See also Fulton M. & Giannakas K., 2001
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of this work is available on his websfteshowing the evolution of the seed industry between
1996 and 2009 (Graph 21).
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Graph 21: Seed Industry structure in 1996 and in 209. Pharmaceutical/chemical companies are in red,
seed companies in blue (Source: Phil Howardhttp://www.msu.edu/~howardp))

Another diagram by Phil Howard depicts the seeldistry in detail, with the names of
all companies, leaders or subsidiaries.
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Graph 22: Seed industry structure (Source: Phil Howard, http://www.msu.edu/~howardp)

8 http://www.msu.edu/~howardp/seedindustry.html
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This concentration has been initiated and led bhgndcal and pharmaceutical
companies and affects the whole seed productioplgwhain, from biotechnology research
activities to the food or feed industry. Focusimgtioe horizontal concentration of the soybean
breeding industry, the widest scope of mergers aoguisitions has been achieved by
Monsanto’”

The first seed company acquired by Monsanto washJ&lartz Seed Co., bought in
1982 and known for its soybean se€édafter the invention of the Roundup Ready traits i
1993, Monsanto acquired Asgrow agronomics, the l@&ler in soybean breeding, in 1997.
The company also bought Dekalb Genetics in 1998ader in the seed industry which in
1988 was selling more than 5% of U.S. soybean séedmandez-Cornejo, 2004), and
combined their breeding prograrfs.

After having acquired a majority stake in First &irBeeds in 1998, Monsanto
completed its purchase of the Canadian soybeancaepany in 20043 complementing its
germplasm resources with early maturity groups.

In 2006, Monsanto bought Delta and Pine Land, apamy that‘has long been
recognized as a leader in developing and marketoypean varieties that provide strong
performance for Southern farmers”. The company fistnLouis announced in 2008 that
“Delta and Pine Land’s soybean varieties [werehbedransitioned to Monsanto’s Asgrow
soybean brand”, meaning an integration proceskebteeding activities of the two firm$
This recent acquisition is not included in Figuréddlow, in which Monsanto outlines its
soybean breeding resources.

' Soybean Breeding at Monsanto:

] "Excellent Germplasm from Multiple, Complementary Sources

MonSoy

Hi;." ;Ld First Line
Asgrow Canada
Elite Varieties in NA & SA ] ) Food
Yield -
D i = y s
Elite Soy

) Varieties w/
r World Class Germplasm Pool M alie Added

hy i Industry Traits
University /
Collaborations - Cﬂ'}"bﬂ';f[lm:ﬂ
Disease, Diversi rmplasm Diversity

Public Sources
USDA, AVRDC
Disease, SCH, Diversi|

Figure 1: Monsanto’s soybean breeding and germplasmesources (source: Monsanto,
http://www.monsanto.com/pdf/investors/2006/07-31-@6pdf)

DuPont acquired Pioneer Hi-Bred in 1997 (20% eft¢bmpany at that date) and 1999
(the remaining 80%). Pioneer Hi-Bred had been apomant actor on the soybean seed
market in the U.S. since its 1973 acquisition ofePmn seeds (Fernandez-Cornejo, 2004, p.
33).

O For a broad overview of Monsanto’s acquisitioe®:s
http://www.competitivemarkets.com/index2.php?optioom docman&task=doc_view&gid=5&ltemid=32
" http://www.monsanto.com/who_we_are/history.asp

2 Agrimarketing, September 2006, The Monsanto Méeacl
(http://www.agrimarketing.com/show_story.php?id=4334

3 http://clarial3.securesites.net/News/releases/2&diary/7827.htm

" http://mww.seedguest.com/News/releases/2008/a@3B88.htm
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Syngenta, the world’s third largest seed groups f@amed in 2000 by the mergers of
AstraZeneca and Novartis. The latter had been exnteiat 1996 by the merger of two Swiss
Science giants, Ciba-Geigy and Sandoz, which botlught seed companies in the new
group, including some with soybean breeding agtilyngenta then acquired Garst Seeds in
2004, and increased its market share in soybeals.see

2.2.1.2 Concentration of soybean seed sellers

To determine the extent of increased market comaom brought about by these
mergers and acquisitions between seed compani@st andicator is given by the market
shares in soybean seed sales.

According to Fernandez-Cornejo (2004, p.36), “thevadlopment of soybean seed
varieties was dominated by the public sector uh&l1980s. (...) In 1980, over 70 percent of
soybean acres harvested in the United States viemée@d with publicly developed varieties,
but by the mid-1990s, the public share had decdetasas low as 10 percent of the market.”

The last official data existing on market shares@fbean seed companies in the U.S.
is for 1998. It was published in the 2004 USDA mepdhe seed industry in US agriculture”
(Table 7 and Table 8).
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Table 7: U.S. market shares of soybean seed Table 8: U.S. market shares of soybean seed, by
varieties (Source: Fernandez Cornejo, 2004, p.36) company (Source: Fernandez Cornejo, 2004,
p.36)

More recent data, gathered from firms’ annual repar news releases, show an
increase in the market share of market leaffers:

5 Much of the information used and communicated d@ypanies may come from the market studies of Dsane’
Marketing Research. The information published liy fiivate company from St. Louis is not publickadable.
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- Monsanto, with its American Seed subsidiary,@ging of regional seed businesses,
estimates that their market share in 2008 was 29%:

- According to various news releases, Pioneer matkare should be in the 25-30%
range in recent yeaf$;

- Syngenta (formerly Novartis) purchased Goldenviesirand Garst Seeds in 2004. Their
soybean market share “has been estimated at 13618 % couple of points between 2005
and 2008"®

Assuming that the fourth company has, like in 199&arket share of 4%, the evolution
of the Concentration Ratio (CR4) can be traced &80 to 2008 (Graph 23).

80 T

= Public market share
04 —— ——CR4 Company constituing or included in:
Dupont (Pioneer) Syngenta Monsanto
60 +
1980 1988 1994
% 504 NK (Sandoz) 2|Asgrow 14,9|Dupont (Pioneer) 22
= Asgrow 1,8|Pioneer 13,7|Dekalb 19
E 4ol Pioneer/Peterson 1,4|NK (Sandoz) 7,6]|Asgrow 15
2 NAPB (Shell/Olin) 1,4|Dekalb 5 5[Stine 4
5 0l CR4 6,6 41,7 60
= Public market share 70,2 30,5 3,2
201 1997 1998 2008
Dupont (Pioneer) 19|Monsanto 24|Monsanto 29
104 / Monsanto (Asgrow) 11|Dupont (Pioneer) 17|Dupont (Pioneer) 27,5
Dekalb 8[Novartis 5[Syngenta 13
o , PR s m , m , | Novartis 5|Stine 4]? 4
CR4 43 50 73,5
1980 1988 1994 1997 1998 2008 public market share 10 10 >

Graph 23: Own estimation of the evolution (in %) ofmarket shares for soybean seed varieties, for publ
breeders and for the four market leaders (Source:ee text)

After a first movement towards strong concentrationthe 1980s in parallel with a
withdrawal of public breeding from the market, floeir market leaders lost almost 20% of
market share in the middle of the 1990s. Since 18%7CR4 has increased by 30%, reaching
an unprecedented level of 73.5% in 2008, accordmgthe available data (using a
conservative assumption on the fourth company).

The HHI index’® calculated for 2008 with the market shares of tbp four
companies, reaches 1,782 points. It would be highdrwould most certainly rise above the
level of 1,800 points if the market share datatbBocompanies were included.

This HHI index is used by the Antitrust Division thfe U.S. Department of Justice to
evaluate the level of concentration of a marketatkéts in which the HHI is between 1,000
and 1,800 points are considered to be moderatelgetrdrated, and those in which the HHI is
in excess of 1800 points are considered to be ctrated. Transactions that increase the HHI
by more than 100 points in concentrated marketsuontively raise antitrust concerns under

" 20% for Asgrow and a 9% market share for ASI. SeuPaul Heisey (USDA), personal communication.

" Pioneer claim in various press releases that #éneythe market leader for soybean seeds, which sribai
they sell more than Monsanto (29%) or Asgrow (20%0me press releases suggested that they may bawe b
estimating a market share of about 25% in 200800i72The company also claimed in 2008 that theydzaed
six market share points over the last eight yesard,three more points in 2009.

8 Source: Paul Heisey (USDA), personal communication

"9 "HHI" stands for the Herfindahl-Hirschman Indexc@mmonly accepted measure of market concentration.
is calculated by squaring the market share of éiachcompeting in the market and then summing #multing
numbers. For example, for a market consisting of firms with shares of thirty, thirty, twenty artdienty
percent, the HHI is 2600 (3®& 3¢ + 2¢ + 2¢ = 2600). http://www.usdoj.gov/atr/public/testimony/hhi.htm

For a discussion of the HHI, see: Rhoades Stepherl395, Market share inequality, the HHI, and othe
measures of the firm-composition of a market, Revad Industrial Organization, Volume 10, Number 6 /
December 1995, 657-674
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the Horizontal Merger Guidelines issued by the UD8partment of Justice and the Federal
Trade Commission®®

More data would be needed to calculate the exaet lef the HHI index, but the
figure calculated here is consistent with the restatement by the Deputy Assistant Attorney
General Phil Weiser (see above) concerning theestef the Antitrust Division in the corn
and soybean seed markets.

2.2.1.3 Analysis of patents and PVP certificatesxwoybeans

The data on market shares of seed sales presdmted does not necessarily reflect
the concentration of plant breeding activity. Treel€ral Trade Commission is now looking at
competition at the stage of innovation to assesddtel of concentration and the impact of
mergers in the seed sector.

To assess innovation competition (that is, competitn research activities), R&D
expenditures are generally not available, or noa alisaggregated level, because they are
commercially sensitive. Data on IPRs have theref@en used these last years as a proxy to
measure the research efforts in the seed sectarsihg a patent database when focusing on
biotechnologies (Pray et al., 2005; Schimmelpfer&igl, 2004; Brennan & al, 2005), or a
database on patents and Plant Variety ProtectigR)ertificates when studying a particular
crop, like corn by Nolan et al. (2009). These latethors suggested that “the share of
ownership of germplasm, as an essential input fwlem varieties of corn, could be used as a
proxy measure of market concentration in the ceedsmarket.” They used “data from the
databases of the United States Patent and TradeDificke (USPTO) and the United States
Plant Variety Protection Office (PVPO)”. The samethodology is used below to evaluate
concentration in the U.S. soybean breeding indifétWo this aim, a specific database has
been built on patents and PVP protection on soybka#ivars, from 1990 to 2007. It is then
used to evaluate the concentration in soybean dasmpproperty at the end of 2007.

. Database

The patent data on soybean cultivars originatesn ftbe USPTO database. “A
consortium of University and USDA researchers ligeréd the USPTO database to create a
database of agricultural biotechnology patefitsih which the particular data on soybean
varieties are provided by the USDAThis data covers a period from 1986 to 2007. @nly
patent, issued in 1986 and therefore expired aetiteof 2007, has been excluded from this
original database. The final database containgp@8nts.

The PVP certificates data for soybean have beemagt from the PVPO listirfy.

To fit with the patents database, all certificatiest expired by the end of 2007 have been
excluded from the original data. There remain @4 operating certificates issued between
1990 and 2007 in the databd8e

8 http://www.usdoj.gov/atr/public/testimony/hhi.htm

8 Fulton M. & Giannakas K., 2000, p.138

8 Data from biotech field trials, which are mandgtar the U.S. biotech regulatory process (and pombn-
biotech varieties), have also been used as a neeaunarket concentration, but this method concenig GM
varieties.

8 Pray et al., 2005, p.54. The database is avaikthleis addressittp://www.ers.usda.gov/data/AgBiotechIP
8 paul Heisey, personal communication.

% Downloaded on 29 June 2009 from the PVPO websitehttp://www.ars-grin.gov/cgi-
bin/npgs/html/pvp.pl?Soybean

8 Certificates issued before 1995 expire 18 yedes.|at the end of 2007, the current certificatesavtherefore
issued between January 1990 and December 2007.
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One hundred seventy four (174) cultivars are bottegted by certificate and patéht.

PVP certificates
(668)
40%
Patents (808)
49%

Patents and PVP
certificates (174)
11%

Graph 24: Database on IPR on soybean germplasm raswes in 2007 (Source: USDA, PVPO)

This data may be analyzed as a stock or as a The stock of IPR in 2007 (as shown
on Graph 24) represents the protected germplasouness existing in the U.S. in 2007, i.e.
all soybean varieties protected at the end of 26)0@ PVP certificate and/or a patent. This
data gives information about the ownership of rdgeprotected germplasm resources for
soybeans.

The flow of IPR is the number of PVP certificates patents issued per year on
soybean varieties. This flow gives information abtine annual activity of soybean breeding
and about the relative use of patents or PVP matés per year or per company.

Other types of protection, like trade or licenseeagients between companies, do
exist, but this information is kept proprietary tgmpanies. The following developments are
made under the assumption that data on PVP catéBcand patents reliably reflect the
situation in soybean breeding and germplasm agtivit

» Concentration of soybean breeding activity

The first patent on a soybean variety was issued986 for the company DeKalb
Pfizer Genetics; but most soybean patents werdegtafter the mid-1990s. Table 16 below
shows that they have significantly increased stheetime; while PVP certificates, except for
a rise in 2001, remain between ranges of 20 anda8éties issued per year, similarly to the
situation at the beginning of the 1990s.

8" 56% of these varieties have been patented aftéficated (one to five year after), 13% have beatented
and certificated the same year and 31% have betfice¢ed after patented (one to three years pfter

8 As detailed above, utility patents and PVP cedtfés provide different levels of IP. PVP certifesido not
provide complete ownership (with exclusion) becatisey include a research exemption, allowing plant
breeders to use germplasm resources to develop/aieeties under certain conditions. Conversely, ensrof
patents can exclude other plant breeders fromgsbefitheir patented varieties.
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Graph 25: Number of PVP certificates or patents issed per year for soybean varieties (Source: USDA,
PVPO)

This data therefore shows that the number of soybemieties with IPRs has
significantly increased since the beginning of teamtury. This may have resulted from a
development of research efforts on this plant anaantensification of the use of intellectual
protection.

Seventy seven (77) companies, universities, orrsivénstitutions have protected at
least one new soybean variety with a PVP certdicata patent since 1990 (see Table 24 in
annexes), with never more than 21 per year (whagpaned in 1995) (Graph 26).
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Graph 26: Number of assignees of patents or PVP ddicates for soybean varieties per year (Source:
PVPO, USDAY®

89 Some varieties are protected both by a patentaaR¥/P certificate, issued in different years byfedént
companies. In such cases, the last year and contgamreybeen selected for graphs and statistics.
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The number of assignees per year gives informatiothe number of plant breeders
working on soybean varieties. After a significaatiease in the number of private companies
between 1994 and 1998, due to mergers and acquisitnew entrants inverted the trend.
Lastly, eight private companies were protectingogay varieties in 2007, that is, as many as
in 1996 or in 1992.

As long as IPR data properly reflects plant bregdintivity, this data therefore does
not indicate any decrease in the number of soybesaders.

New entrants are however small enterprises withma“market” share (see Table 25
in annexes).

The share of the “big four” (Monsanto, Stine, PeneSyngenta) in patents or
certificates issued per year increased after tlggisition of Asgrow by Monsanto in 1996.
More recently, from 2002 to 2007, the relativelgthnumber of varieties issued by the other
private enterprises is mainly due to Delta & Piwhjch was bought by Monsanto in 2006,
and Mertec Seeds, which entered the market in 20@Bis the main “small” company,
representing respectively 16%, 10%, 14% and 7%adéties issued in 2004, 2005, 2006 and
2007 (see Table 25 in annexes).

O Universities/public/non-profit O Other companies M Monsanto, Stine, Pioneer, Syngenta
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Graph 27: Distribution of assignees (firms or instiutions) of PVP certificates or patents on soybean
varieties, by year (Sources: USDA, PVPO)

Other recent entrants represent only a small sblaswybean protections issued per
year. They are Nidera SA, the Argentinean seedeled8oygenetics (a soybean research
company created in 1999 by Limagrain, Land O’Lalesd FFR Cooperatives), and
Schillinger, Hornbeck and Tennessee Advanced Genetiree independent companies.

The share of soybean varieties protected by usites decreases each year, mainly
because of the large rise in private varietiesrgate(Graph 28).
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and per year (Source: USDA, PVPO)

Soybean breeding activity is highly concentratedhie top four companies, which
have represented from 60% to 90% of IPR activityyear in soybeans since 1996. Except in

2002, where i

t dropped to 1,300 points, the HHleidhas ranged from 1,900 to more than

3,800 points (Graph 29).
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HHI index for patents and PVP certificates issued per year (Source: USDA, PVPO)

» Concentration of germplasm ownership

The data on the ownership (stock) of germplasmuress gives complementary
information on the level of concentration of the/isean breeding industry. Using this data
(from Table 23, in annexes), if no merger and asitjan had taken place between 1990 and
2007, the concentration ratio (CR4) of ownershipsoybean germplasm resources in 2007
would be 61.7% and the value of the HHI index wookd1,155.7. Including actual mergers
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and acquisitions in the calculation, the CR4 reaahere than 80.4%, meaning that the top
four firms (Monsanto, Pioneer, Stine and Syngeotah more than 80% of U.S. soybean
protected germplasm resources. Public and nontprdiitutions own 10.5 % and 17 other
enterprises share the remaining 9%. The HHI inaeXiens this high level of concentration
with a value of 1,958.7 points.

Other enterprises
9%

Number of %
Patents and
PVP certificates

Universities/public/
non-profit
11%

Monsanto " atents and PVP certificates
30% assignees (post-mergers)

Monsanto 506 30.67
Pioneer 372 22.55
Syngenta .
8% Stine 313 18.97
Syngenta 136 8.24
Universities/public/non-profit 174 10.55
Other private enterprises 149 9.03
Total 1650 100

0,
19% Pioneer

23%
Graph 30: Ownership of soybean germplasm resourcgpatents and PVP certificates) in 2007 (Source:
USDA, PVPO)

Mergers and acquisitions in the seed industry fbezehad an important impact on
concentration of recent soybean germplasm ownership

But the impact of this concentration of germplassources on soybean breeding
activity itself depends on the type of IPRs usedhaylargest firms.

The IPR policy differs from one company to the nextine (which licenses a large
proportion of its products to other companies fommercialization) only uses patents to
protect its varieties while Pioneer still makesgéscale use of PVP certificates, often
combined with patents. Monsanto’s practices areenulifficult to assess because these
figures include different companies that the firastacquired since 1990. But the global data
shows that after wide use of patents at the enlden1990s (mainly by Asgrow), the company
and its subsidiaries were still using PVP certifésain 2007 (22 certificates and 17 patents).

Universities and public or non-profit organizatiomsinly use PVP certificates. The
only 7 patents of this group have been granted hay lowa State University Research
Foundation. Patent ownership for soybean varietiéiserefore 99.3% private (Graph 31).
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Graph 31: IPR policy by soybean breeding companiesnd public institution between 1997 and 2007
(Source: USDA, PVPO)

As private companies are patenting more variefiesy year, the share of patented
soybean germplasm resources is increasing. FronmQP885, this percentage reached 60%
in 2007 (Graph 32).
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Graph 32: Percentage of protected soybean germplasrasources patented (USDA, PVPO)

The figures shown in the graphs above mean tha®85, a plant breeder had free
access to all the U.S. soybean germplasm resourceder to perform his plant crosses. PVP
certificates, with research exemptions, were thly amellectual protection used by plant
breeders. As the use of patents has increasedghtre of freely accessible recent soybean
germplasm resourc&shas fallen, below 80% in 1999 and below 50% in5200 2007, only
40% of protected soybean germplasm resourcesdot pteeding had free access.

Plant breeders from small companies and univessitire the most affected by this
decrease in free-access germplasm resources. |nitheedatents are owned by a handful of
large companies (Graph 33).

% pProtected during the past 18 or 20 years
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Graph 33: Patent ownership for soybean varieties i2007 (Source: USDA)

Four companies, Stine, Monsanto, Pioneer and Medem around 90% percent of
patents on soybean germplasm, while the fifth comp8yngenta, has a 6% share. The value
of the HHI index is 2,435.

Concentration of soybean patents ownership is filveeery high, even though it is
decreasing slightly (see CR4 and HHI in Table 3@wgbecause of new entrants (see Table
27), like Mertec in 2003.
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2.2.2 Non-GM seed breeders and availability of non- GM seeds

The concentration of the seed industry certainly & impact on the development of
non-GM varieties. Some firms, like Asgrow, Firshej NK or Garst, for instance, who were
releasing non-GM seeds some years ago, are nowopgroups (Monsanto and Syngenta)
that have stopped this business in the U.S.

As the number of firms breeding and releasing ndh-$dybean has decreased, the
diversity of varieties has also decreased. Butednss that diversity still exists for U.S.
farmers willing to grow non-GM soybeans. There amech more transgenic than non-GM
varieties available on the market, and therefoeretis more diversity in the GM market.
Still, we could list 162 different non-GM private public soybean varieties for the 2009 or
2010 seasons (Table 9).

All State Universities breed and release non-GMeti@s; in addition, while Syngenta
U.S. and Monsanto have withdrawn from the non-GMketa Pioneer and Stine still perform
non-GM breeding, as do several small companies. ddta presented in Table 9 is not
exhaustive, as small breeding companies have olrtagen forgotten and also because we
could not get information on the activities of MErtLLC and Soygenetics, two middle-size
companies breeding soybeans which may also bree@Ghvarieties.

Type of soybean Number of GM Number of Non-GM
Firms/Universities varieties bred (GM varieties in the last varieties in the last
or non-GM) line-up line-up
North-Dakota S.U. Only non-GM 7
Minnesota S.U. Both 13
South-Dakota S.U. Both 3
lowa S.U. Both 34
Ohio S.U. Only non-GM 10
Missouri S.U. Both 3
Arkansas S.U. Only non-GM 3
Kansas S.U. Both 5
Pioneer Both 8
Stine Both 118 20
Hornbeck - Soytech Both 41 7
NuTech Seeds Both 55 5
Galena Genetics Only non-GM 0 5
EMerge Genetics Only non-GM 0 25
Dairyland (Dow) Both 38 2
Syngenta Canada Both 20 12
Syngenta U.S. (Garst,
G)(/)I(?en Harvest(, NK) Only GM 80 i
Monsanto (Asgrow, Dekalb,
Delta & Pin(e, girst Line) Only GM 52 i
Mycogen (Dow) Only GM 44 -

Ag Reliant (Great Lakes No sovbean breedin
Hybrid, Pride Seeds, LG y 9 - -
seeds) program

Table 9 — Availability of non-GM seeds in the U.SSource: Companies’ websites and personal
communications)

We now present, with more details, the non-GM beeg@nd some characteristics of
their non-GM varieties. We begin by public breedimtate Universities.
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2.2.2.1 State universities

Breeding programs in State Universities have theetlglobal objectives of developing
new cultivars, developing improved germplasm liaad performing basic research on plant
breeding (Sleper, D.A. & Shannon, J.G, 2003). Tglothese activities, and particularly
through the development of new cultivars, on whighfocus below, they are a now a central
actor in non-GM breeding in the U.S.

According to James Orf, Professor of agronomy alahtpgenetics in the State
University of Minnesota, “much of the breeding wdok non-GMO varieties is now done at
state universities®* Shannon Grover, his counterpart at the universitylissouri, confirms
that without “public programs, there would be étdhoice for farmers®

In this study, the activity of State Universitieashbeen investigated, especially
through contacts with heads of breeding programsyder to assess this breeding activity, to
understand its rationale and characteristics,stoits output in term of varieties and to draw
some of its future prospects.

Information has been collected on eight universitiecated in the eleven leading
states in terms of soybean production, ranging femeas of production for soybeans of
maturity groups 00 to VI. From North to South, thasmiversities are from the states of
North-Dakota, Minnesota, South-Dakota, lowa, OMdgsouri, Kansas and Arkansas.

State Breeding of GM or N“”.”b?r of nqn-GM Maturity Varieties types: for
. : - varieties available general use or for
University non-GM varieties groups
to farmers human food products

North-Dakota Only non-GM 7 00-0 Both
Minnesota Both (mainly non-GM) 13 00, O, I, II. Both
South-Dakota Both 3 0O-1-1 General use
lowa ™ Both 34 1-1-111-1V Both
Ohio Only non-GM 10 [-11-1v Both
Missouri Both 3 IV and V General use
Arkansas Only non-GM 3 IV and V General use
Kansas Both 5 46-5-55 Both

Graph 35: Breeding activities and non-GM varietiegeleased by State Universities (source: personal
communications)

As developed in the next paragraph, these Stateeltsities are all developing non-
GM soybean varieties, mainly because of the lowlle¥ private activity in this niche market.
These varieties are competitive and cover a raptiwide range of characteristics; but public
breeding programs have tended, over these lass,yeaput more emphasis on varieties for
specialty crops on Identity Preserved markets.

2.2.2.1.1 Why breed non-GM soybeans?

All the universities studied have a non-GM breedinggram, and this seems to be the
case of all U.S. States Universities. AccordingMdliam Schapaugh, Professor of soybean
breeding and genetics at Kansas State Universite ‘major public soybean breeding
programs have a significant portion, or all of the@isources devoted to the improvement of
conventional germplasni®

L The Organic and Non-GMO Report, July 2008

92 Conventional soybeans draw interest, Apr 3, 2@y9David Bennett, Farm Press Editorial Staff.
% For details on varieties characteristictp://www.ag.iastate.edu/centers/cad/MZ1.html

% personal communication
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There is no federal instruction for breeding non-Gd§beans; this decision is made at
the university level through agreements with soybfsamers who fund research programs
through soybean checkoffs.

Most universities breed GM and non-GM soybeans;sbuate, like those of Arkansas,
North Dakota or Ohio, breed only non-GM. Steve Sriuh, who led the soybean breeding
program at Ohio State University between 1991 &@B2“initially attempted to incorporate
Monsanto’s gene for glyphosate resistance”, bunhddaed it because he “could never get
high-yielding varieties with it.” Ted Helms, his waterpart at North-Dakota University, also
recently abandoned GM breeding because he couldetojood performances compared to
private varieties>

There are also specific rationales for breeding-@d1 varieties: to provide varieties
to producers of this niche market and to build ioved germplasm that is easy to transfer to
other breeders.

Rather than compete with Monsanto and other ke#d sempanies, and duplicate their
efforts on GM breeding, Ted Helms considers thatresearch efforts are more useful on
non-GM breeding. This is reinforced by the curreahtext, where “there is a good bit of
interest in non-GM soybeans because of the increaseeed control costs due to roundup
tolerant weeds and the high cost of GM seé¥sSb, “the development and release of
conventional cultivars provides farmers with aremdative to buying GMO cultivars from
private companies® This public alternative is important in some staiée North Dakota,
where the public soybean breeding program “is allyuthe only supplier of genetically
improved conventional cultivars®

Universities may therefore consider non-GM bregdif varieties for general use or
Identity Preserved production for human use, asi¢he market that is not being pursued by
the private sector®

But along with providing varieties to farmers, #re research duty of State
Universities is to enhance germplasm resourcepléot breeders. And as mentioned by Jim
Orf, “the breeding of non-GM varieties makes theterial available to anyone without
restrictions where GM varieties require the perimors®f the company owning the GMO trait
in order for there to be transfer of materiaf®.

2.2.2.1.2 Characteristics and performances of non{@ varieties released

The list of non-GM varieties released for farmeysthe State Universities studied
(Graph 35) shows a relatively global diversity neit characteristics. This does not however
necessarily mean that they cover all farmers’ needsdl areas considered. A more complete
assessment of the varieties and their characterigsould have to be implemented, in relation
with the local farming contexts and farmers’ dematw get a complete picture of the
situation. But the data collected gives a firstroigv of the situation.

The maturity groups of the varieties released biyvarsities range from 00 to V,
which completely covers the area studied. But atingrto Grover Shannon, there is a lack of
Group 4 non-GM varietie$”

Public breeders develop non-GM soybean for gengsal or for Identity Preserved
markets like human food use.

% Ted Helms, Hatch Project 2008.

% Shannon Grover, personal communication

" Ted Helms, Hatch Project 2008.

% Ted Helms, Hatch Project 2008.

% Jim Orf, personal communication

190 personal communication

191 Conventional soybeans draw interest, Apr 3, 2@¥9David Bennett, Farm Press Editorial Staff
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Breeding general-use varieties generally aimsnallarth-Dakota, at “[developing]
cultivars that have high yield in the most produetenvironments, but also have tolerance to
both biotic and abiotic stresse€$? These varieties seem to be competitive compared to
private ones. Several breeders interviewed, likegiiea Chen from Arkansas, reckon that
non-GM varieties yield like private RR varietiesto@er Shannon, from Missouri, released
for instance in 2006 a variety named “Jake” (midegr V, with broad resistance to soybean
cyst nematode populationggsistance to southern root knot nematode, andtaese to
reniform nematode) which has yielded in field gighs well as some of the better Roundup
Ready varieties in the same maturity grotffy”.

But some universities are now shifting their bregdorograms to the development of
varieties for specialty crops in Identity Preservearkets, like food types. For instance, after
a few years of gradually greater emphasis on ttigity, James Orf, from Minnesota, spends
now about half of his time on food-grade varieti€ansas State University has also
developed several varieties for special use: véatgd seeds, yellow hila, high protein for the
production of soymilk or tofu, or high protein vaties for high-protein feed, or blended with
low-protein to meet specific standard$The varieties from Ohio State University, “FG1” to
“FG5”, for soy-food production, have also been dddpby farmers exporting their
production to Japan.

Almost all the State Universities release theirieteggs under PVP certificates and
some only through licenses with seed producerssddis University also plans to apply for
patents in some cases.

Seeds from new varieties developed by the univessitre generally marketed by seed
producers via license agreements.

2.2.2.2 Private companies

Some private companies are still breeding non-GM@beans, including market
leaders like Pioneer, Stine or Syngenta, whichtsive a (small) non-GM breeding program,
as well as some smaller companies, specializeénmglasm research, in particular locations
or in IP soybean for human food use.

2.2.2.2.1 Pioneer

Pioneef is still producing and developing non-GM varietids 2009-2010, this
company is marketing eight non-GM patented vasefiable 31).
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Table 10: 2009-2010 non-GM Pioneé&rbrand soybean varieties (Source: Pione&)

192Ted Helms, Hatch Project 2008.
193 conventional soybeans draw interest, Apr 3, 2008@ AM, By David Bennett, Farm Press EditorialfSta
104 schappaugh William, 2006, p.87.
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The more recent non-GM variety marketed (94Y21)#st of the 32 new seed
varieties of the Y series” According to Pioneer, these new varieties shdideliver
unprecedented productivity gains to North Americmybean growers” with “a 5 percent
yield advantage over competitive soybean variefi®&sAfter years of low increase in soybean
yields, these new products obtained through ti@usdi breeding programs using molecular
marker technologies will compete with the new Maneaseries of “RReady2Yield”.

All the other Pioneer non-GM varieties are oldeveOthe last 4 years, Pioneer has
marketed 4 new non-GM varieties (including 94Y249l &4 new GM varieties (Table 11).

2006 2007°" 2008% 2009%°
New GM varieties 22 19 21 32
New non-GM vatrieties 0 1 2 1

Table 12: New GM and non-GM Pioneer soybean varieds (Source: Pioneer)

According to an executive from Pioneer Hi-bred in&ional, their non-GM products
“yield very well so the growers are not giving uplgl vs.RR beans, fact is in many cases the
yields may be higher than RR beans.” They “beligna there is currently a stable amount of
demand for non-GMO beans and we will continue feradhe products as long as a viable
market exists for them:*

2.2.2.2.2 Stine

Stine Seed Farm Inc. defines itself as “the nasidargest independent seed company”
operating the “industry's largest corn and soybbegeding and development program,
advancing and testing nearly 1 million unique seybearieties and more than 100,000
preliminary corn hybrids annually. For nearly falecades, Stine’s soybean research program
has been regarded as the soybean genetics supiptbpice to the seed industry and Stine
has consistently led the Patent Board’'s Food, Bgeerand Tobacco industry segment in
growth and industry impact* (see Graph 33)

Stine licenses most of its seed genetics to otwal sompanies who sell it under their
own brand name. The firm develops soybean varietigls different traits and non-GM
varieties. There are 20 non-GM varieties in the@bde-up, including 11 new (Table 13),
and ranging from maturity 02 to 54. All the vargstiare patented.

Brand Number Maturity

0200-0 02
New 0500-0 05
New 1700-0 17
New 2000-0 20
2100-2 21
2400-0 24
2500-2 25
New 3300-0 33

105 http://www.pioneer.com/web/site/portal/menuite maf®i756f6546d022712271d10093a0/

108 http://www.pioneer.com/web/site/portal/menuitemf@f8caf70579724d533d0d10093a0/

197 http://www. pioneer.com/web/site/portal/menuitem398f2837d930f671a226d10093a0/

108 http://www.plantmanagementnetwork.org/pub/cm/ne@@723Varieties/

109 http://www. pioneer.com/web/site/portal/menuite maf®d756f6546d022712271d10093a0/

110 personal communication

1 http:/Avww.stineseed.com/about-stine/news-reldasre-seed-introduces-2010-corn-and-soybean-liheup
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3300-2 33

3308-2 33
New 3400-0 34
3400-2 34
3870-0 39/7
New 3900-2 39
4100-2 41
New 4300-2 43
New 4400-2 44
New 4500-2 45
New 4800-2 48
New 5400-0 54

Table 13: Stine 2010 line-up of non-GM soybean vagties (Sourcehttp://www.stineseed.conmy

In 2010, Stine has also released 118 transgemieties, including 71 new. These
varieties have Liberty Link or Round Ready or G&iti RoundupReady® 2 yield (RR2Y)
traits (Table 14).

Number of . : Genuity
varieties Non-GM Liberty Link RR RR2Y
2010 20 22 52 44

2009 11 12 48

Table 14: Number of GM and non-GM varieties in 200%nd 2010 Stine soybean line-up (Source:
http://www.stineseed.cony

Stine has released more soybean varieties for 20t0res(138) than for 2009 (71),
mainly because of the increase in non-GM and Lybéink varieties (+11) and the
development of a new line up with new MonsantasréRR2Y).

As seen in Table 15 there are also more “new tiasiein 2010 than in 2009,
including 71 new GM (against 28 in 2009) and 11 m&n-GM (against 7 in 2009).

Number of varieties 2009 2010
New GM 28 71
New non-GM 7 11

Table 15: Number of GM and non-GM new varieties ir2009 and 2010 Stine soybean line-up (Source:
http://www.stineseed.conmy

2.2.2.2.3 Syngenta Canada

Syngenta and its subsidiaries in the U.S. (GaestdSNK, Golden Harvest) neither
breed nor distribute any non-GM varieties. Syngebémada, however, is “the only major
seed company in Canada that has a breeding profgramon-GMO soybean$*? and its
varieties can be grown in northern states of tt& U.

There are 20 GM varieties in the Syngenta Canadaup and 12 non-GM varieties
(for commodity or food grade).

12 pon McClure, from Syngenta Canada. (The OrganNdfa-GMO Report July/August 2008.
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Product Name Maturity Group Feature

S 0¢-80 0.8 Strona Disease Protecti

S03-W4 0.3 High Yielding Food-Grade Soybean
S05-T6 0.5 High Yielding Early Soybean
S10-B7 1.0 High Yielding Food-Grade Soybean
S12-A5 1.2 Expect Big Yields

S14-P6 1.4 Yield Punch For High Performance
S18-R6 1.8 Top Yields Plus SCN

S19-90 1.9 Consistent Yields and Strong Disease
S20-G7 2.0 Strong Disease Protection

S23-T5 2.3 Yield plus SCN plus Food-Grade
S25-D3 2.5 Soybean For Food-Grade Market
S26-F9 2.6 Top Yields Plus SCN

Table 16: Syngenta Canada non-GM line-up (Source:
http://www.nkcanada.com/en/Products.aspx?prod typesoybean$}

According to Don McClure, from Syngenta Canad# & good market for them, and
they “want to stay in**®

2.2.2.2.4 Dairyland Seed (Dow)

Dairyland Seed, a company born in 1907 in West B&i has a long history of
plant breeding in corn, alfalfa and soybean. Dowgt the company in August 2008.

In 2009 the company had a line-up of 40 soybearetas, which included 2 non-GM
varilelt4ies: DSR-3590, maturity group 3.6 and the nesiety DSR-2118, maturity group
2.1

2.2.2.2.5 Hornbeck — SoyTech

“Hornbeck agricultural™*® a company from the U.S. Midwest, develops andssell
seven non-GM varieties through its two subsidiariégrnbeck Seeds and Worldwide
SoyTechnologies who license its products to otbenmanies.

Brand Number Maturity

Hornbeck HBK C4926 4.9
Hornbeck HBK C5025 5.0
Hornbeck HBK C5894 5.8
SoyTec S043987 4.8
SoyTec S044046C 4.9
SoyTec 5032482 55
SoyTec S022010 5.6

Table 17: Hornbeck non-GM line-up (Sourbép://www.hbkseed.corand
http://www.soytec.us/html/index.htinl

Hornbeck Seeds also has 10 GM varieties in ieslip*® and SoyTech has 31 other
GM varieties in its catalogue.

13 The Organic & Non-GMO Report July/August 2008
114 hitp://www.dairylandseed.com/product.asp?type=Soy
115 hitp://Avww.hornbeckag.com/

118 See details of varieties characteristics in ansiexe
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2.2.2.2.6 NuTech Seed

NuTech Seed is an independent seed company fronMitheest (lowa), resulting
from the merger of Agsource Seed and NuTech ‘$&ir2006. The firm claims to have “the
enviable position of combining the most comprehenssoybean genetic access in the
industry with a unique proprietary breeding andaesh program**2

Its soybean line-up includes 5 non-GM and 55 GMetis.

Brand Name  Maturity

154 1.t
176 1.7
236 2.3
245 2.4
278 2.7

Table 18: NuTech Non-GM line-up (Source:
http://www.nutechseed.com/content/variety searg®ptopPkey=104

2.2.2.2.7 Galena Genetics, LLC

“Galena Genetics, LLC is a soybean breeding comgaoysed on the breeding and
development of non-GMO soybean varieties. Galenaetss is wholly-owned by North
Country Seed, LLC, a company focused on contramdymtion and international marketing of
soybean to various end-users, and especially foadegsoy processors around the world.
North Country Seed contract produces non-GMO saybeith farmers in the Midwestern
USA, buys back that grain production, cleans tlangrand exports it to end-use customers.

Galena Genetics develops and provides non-GM®esoy genetics to North Country
Seed as part of this marketing strategy. Henceeg tige vertical integration of the entire
process from development of new non-GMO genetiosdyction of non-GMO grain, buy-
back of that grain production, and grain expornd-users*®

Galena genetics also has in its catalogue some @iéties (RR) which are under
license from another genetics supplier, and doébmeed transgenic varieties. The company
sells six non-GM varieties with different premiumograms (IP or commodity) (Table 20).

Vr?ann(:tey Premium program  Maturity group Yield (mean) Protein 0]] (gl[;(r:\(iat)
19G01 Identity Preserved 1,9 43,9 42% 20,90% 32
19G02 Identity Preserved 1,9 46,3 40,90% 22,70% 32
21G02 Commodity 19 46,5 41,7 21,7 32
23G03 Commodity 2,3 49,5 41,5 20,6 32
23G07 Commodity 2,3 53,4 41,2 20,8 32
25G01 Commodity 2,3 46,2 41,9 21,3 32

Table 19: Galena Genetics 2010 line-up (Source:
http://www.rabbegrain.com/index.cfm?show=10&mid=63

17 AgSource Seeds and NuTech Seed Join Forces, Jul 20®6, Indiana Prairie Farmer

(http://indianaprairiefarmer.com/story.aspx?s=72068)c
18 http://www.nutechseed.com/content/page.php?page®key
119 personal communication from Galena Genetics
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2.2.2.2.8 eMerge Genetics (Schillinger)

Schillinger Seed, Inc. is a recent seed compamgtetdeby John Schillinger who left
the presidency of Asgrow in 1999 to createcompany dedicated to breeding non-GM
soybeans for the soy-food market. eMerge Genetigated in 2009, is now the brand
developing this activity in Schillinger, also withe objective to link food manufacturers with
seed distributors, grain handlers, and farm&rs.

eMerge Genetics has a clear strategy of investinthe non-GM soybean
market in the U.S and abroad: “today's largest seetpanies are all focused on GMO crops.
But demand for non-GMO grain from consumers andl foompanies continues to grow both
overseas and domestically. We've made it our rmssidoring those who demand non-GMO
grain together with those who grow £*

They have a line-up dedicated to soybeans withtstthat are in higher demand from
food companies and other end users” and that “mieigh&r premiums”, that is to say “traits
like high-protein levels, healthier oils and tasté?

Relative

Variety ; Characteristics Comments SCN
Maturity

119F.Y 19 Early YHC Exciting Early Maturity with Breautiful Grain Quality S
209F.HPC 20 High Protein with SCN Earliest High Protein on the Market R3
230N 23 Elite Yield and Defense Beautiful Variety MR3
2388 23 1% Ultra Low Lin Early Ultra Low Lin Variety with Nice Yield Punch S
240F.Y 24 Tofu Type with Med Protein Premium Tofu Type, High Management S
247F.HD 24 High Digestibility Medium Protein and Superior Quality with Solid Yield S
248F.HP 24 High Protein Brand New High Protein S
258F.HPC 25 High Protein with SCN Brand New High Protein + SCN R3
277F.HD 27 High Digestibility Medium Protein and Superior Quality with Solid Yield S
29Y115 29 Tofu Type with Avg Protein Large Seeded, Bushy Plant Type Gives a Quick Canopy S
317.TC 31 Elite Yield and Defense Great New Addition as an Elite Early 3 Choice R3
348.TC 34 Elite Yield and Defense ;—%ig%vaigﬂo?;géﬂggoggoi Non GMO, Yielded 7% R3
365F.Y 36 Yellow Hilum with SCN Great Protein in a YHC Variety MR3
3867SCN 39 1% Low Lin with SCN The Best Group 3 Ultra Low Lin out There! R3
388.TC 38 Elite Yield and Defense Great Yields! Great Maturity! R3
389F.YC 38 Yellow Hillum with SCN This will be a Major Player in YHC Markets R3
414F.Y 41 Tofu Type with Med Protein Great Western Variety! S
428F.HPC 42 High Protein with SCN Brand New High Protein R3
4328

435.TCS 43 gl_ll_tg Yield and Defense with \S/;:rli\lég‘!l's Stacked and Fabulous Yields. Great Barge R3
446F.HP 42 High Protein and STS Good Eastern High Protein S
447.TC 44 Elite Yield and Defense 44% Protein with Excellent Agronomics R3
448F.HPC 44 High Protein with SCN Brand New High Protein R3
477.TCS 47 gl.;.tg Yield and Defense with Excellent Yield in a Late Maturity + STS and SCN. R3
528F.Y 52 Group V YHC Brand New YHC. Very Stable Yield Package! S

Table 20: eMerge Genetics 2010 line-up (Sourchkttp://www.emergegenetics.com/product3/

120 aMerge Genetics launches “non-GMO revolutjofihe Organic & Non-GMO Reporilay 2009
121 hitp://www.emergegenetics.com/our_story/

122 hitp://www.emergegenetics.com/
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2.2.2.3 Characteristics of non-GM varieties

One hundred sixty two (162) non-GM varieties hawerb listed from the above
breeders?® of which 85 (52%) have been developed by privasetiers and 77 (48%) by
public breeders. 64% of the varieties have beeeldped for general use and 36% for special
use. The data confirms the lack of group IV non-@Afieties, of which only 3 are available
(Table 21).

Maturity groups / Typg of use General use Special use | Total Total (%)
(number of varieties)

00 10 5 15 9.32%

0 19 11 30 18.63%

I 21 26 a7 29.19%

Il 23 7 30 18.63%

[} 15 6 21 13.66%

\Y 3 3 1.86%

V 12 2 14 8.70%

Total 103 57 160 100%

Total (%) 64.4% 35.6%| 100%

Table 21: Maturity groups and type of use of non-GM number of varieties and % (Source: Private and
public line-up of non-GM varieties)

Yield performance depends on how the varieties adlapted to the particular
characteristics of the fields and areas of growthich we cannot assess at a general level.
Varieties can only be compared on a local basiaguteld trials by state universities.

According to the private or public breeders intemwed, the yields of existing non-GM
varieties are higher or similar to RR varietiesclaging for some special-trait soybeans
which yield less (with high protein level, for iasice).

122 See Table 30 in annexes for details of varietyattaristics.
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2.3 Brazil

This section attempts to define the legal framewtitat undergirds research on
genetic improvement in Brazil, for which purposies National Cultivar Registry (RNC)) and
the Law of Cultivar Protection (LPC) have been gradl. From there we go on to describe
the Brazilian seed industry and the seed sectokehatructure. Given the measurement
difficulties that emerge regarding data for thidustry, firms that registered their cultivars at
the RNC during the 1998 to-2008 period are used psoxy. Some Brazilian programs for
genetic improvement are also described.

2.3.1 Legal framework for plant breeding

Basically four laws make up the regulatory framewdor the development of
improved and certified seeds in Brazil. The Patenwt (Law no.9.279, dated 05/14/96) and
the Cultivar Protection Law (Law no. 9.456, datetf2B/97) deal with issues related to
intellectual property. The Seed Law (Law no. 1Q,708/05/03) deals with the production
and sales of seeds. At least, the Biosecurity LUaaw(11.105, dated 24/03/2005) deals with
GM seeds.

During the 1990s, there was some pressure to aregiation in conformity with the
Agreement on Trade Related Aspects of IntellecRralperty Rights (TRIPs) of the World
Trade Organization (WTO). Thus, in 1991 a bill fopatent law was present@pproved in
1996), extending monopoly rights in intellectual propetayfood-related caseé? That same
year, procedures regarding the Cultivar Law weréabed, conceding rights to cultivar
monopoly to firms devoted to genetic modificatiddoth laws went into effect in 1997.

The definition of a legal framework for the commalcuse of GMOs and the
possibility of restricting access to genetic maitepirovided for by the cultivar protection and
seed laws created incentives for the multinati@egjuisition of a number of Brazilian firms,
such as the 1996 acquisition of the FT Sementesid@r in soy) soy sector and of the
Agroceres’ (largest Brazilian seed firm at the fingern sector in 1997 by the Monsanto
Company. In 1998, the Dow AgroScience company bbdéigir Brazilian companies and
Monsanto acquired part of another three multinati®that were active in Brazil. In 1999,
the Agrevo Company, later acquired by Bayer, bodlrge Brazilian firms in the corn and
soy business. This same year, DuPont bought alBrasrm in the corn sector as well as the
corn sector of Pioneer, a company that had bedraail since the 1970s. In 2005, Nidera
acquired 100% of Bayer's property in soy and coragmms in Brazil. In 2007, Dow
AgroScience bought Agromen’s seed division (whithhat time held 11% of the national
market in corn seeds). Also in 2007, Monsanto aequil00% of Agroeste, another Brazilian
firm that was also a leader in the hybrid corn ssector (Cordeiro, Perez and Guazzelli,
2007). Processes of market concentration are ggpama continuous. In 2008 and 2009 these
acquisitions continued, as we are able to notehm processes of concentration and
acquisition presented to the Administrative Courficil Economic Defense (CADE) that is
linked to the Ministry of Justic&>

124 0n March 14, 1996, Law n 9.279/96 which regulatesistrial property in Brazil was created, and unget
regulation in 1997, at the same time that it wasipio effect (May 15th). From the time that thetdta Law
went into effect, patenting of medications and foadeéclared as “inventions” could also be patertedyell as
biotechnological processes resulting from new limt@logies and genetically modified microorganis(ést.

18)

125 http://www.cade.gov.br
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2.3.1.1 Cultivar Law

The backround for the creation of cultivar protestiaw is that research for genetic
improvement is costly and time consuming. Furtheeno the case of autogamous plants,
plant breeding may escape control.

Before the approval of the Cultivar Protection L&WPC) in April of 19972°
cultivars belonged to the public domain. In othwrds, there was free access to cultivars as
raw material for programs for seed multiplicatiomdrade.

The Law of Cultivar Protection (LCP) was motivateyl the following interests: (i)
to guarantee the sustainability of research throsgengthening Intellectual Property of
vegetable varieties; (i) to guarantee competites= in the generation of agricultural
technologies; (iii) to attract private national amdernational investment in research on
genetic improvement; (iv) to help combat piracyseeds; (v) to reduce vulnerability in
protecting species characterized by vegetativeodemtion.

After LCP approval, genetic improvement firms beg@n receive a Protection
Certificate. Thus, for commercial use of -cultivarauthorization became necessary.
According to Carraro (2005), LCP promulgation brougbout changes in the autogamous
seed market in Brazil. It led to the establishm&n& new business environment in Brazil,
insofar as technology transfer and contract ratatibetween breeder and licensed became
necessary. According to Luchesi (2002, p.2) “usgrotected vegetable material, that is, of a
registered cultivar can only be carried out throgpgévious authorization by license-holder
and against payment of royalties.” From 2001 t®@32@here was an intense increase in
cultivar royalty collection and on the number ohtracts signed (EMBRAPA, 2005).

There are three juridical figures in the LCP. Thetfis the breeder, or research firm
that creates new cultivars. This is the party thalds cultivar protection rights. It is the
breeder that licenses the basic seed that thepiedtuses. The multiplier, in turn, is the firm
that will reproduce the seed at a larger scaleis Ththe party that buys the basic seed,
multiplies it and sells it to the users (farmeii@)e multiplier pays the breeder royalties on the
purchased seeds. The user purchases the seedth&amultiplier and cultivates commercial
crops. The user only pays royalties in a few $ibug.

Within this system of protection, protection ari$esn recognition of property rights
for the use of technology that generates profit amgments innovation. The main points of
the LCP may be found in its Articles 8 and 9. Thetfguarantees protection solely with
regard to reproductive material, seeds and othectstes of vegetative multiplication for the
plant as a whole. The second guarantees the breedgt to commercial exploitation of the
new cultivar, to which third parties are thus phiteid without express authorizatiéf.

In addition to the LCP which is managed by the olal System of Cultivar
Protection (SNPC), there is also the National @aitiRegistry (RNC). The purpose of the
SNPC is the protection of intellectual property,iethhas its own legislation guaranteeing
rights to commercial exploitation in cultivar use, it allows royalty collection. It is linked
to international regulations on intellectual proi@e. The NCR, in turn, is based on Seed Law
and certifies cultivars for production and commalization, that is, it does not guarantee
property rights. Rather, it provides the legal lsaeat undergird the entire chain of seed
production.

1261 aw 9456/97 available omttp://www.planalto.gov.br/ccivil_03/leis/L9456.htm

1272008 Ministry of Agriculture, Livestock and Foodigbly Brazilian Regulation on Plant Variety Protent
Brasilia/Brazil 2008 Available on English versiom: o
http://www.agricultura.gov.br/pls/portal/docs/PAGEPA/SERVICOS/CULTIVARES/PROTECAO/PUBLIC
ACOES PROTECAOQO/LEGISLA%C7%C30%20BRASILEIRA%20SOBREIBROTE%C7%C30%20DE%?2
OCULTIVARES%20-%202008 0.PDF
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The NCR has a current registry of approximately0@a,cultivars and the SNPC has
1,400 (genetically modified and conventional) omesre than half of which pertain to the
Glycine maxL.) species. The main activities of this orga@: ar

(1) Analysis of protection processes and emissioarotection Certificates;

(i) Monitoring of all protected cultivars;

(iif)  Testing of cultivar differentiation;

(iv)  Elaboration of descriptive characteristics;

v) Elaboration of regulations;

(vi)  Dissemination and promotion of cultivar prdiea system and its use;

(vii) Institutional representation;

(viii)  Storing, conservation and maintenance oélsamples of protected cultivars;
(ix)  Laboratory testing on cultivar characteristaosd differentiation;

(x) Analysis of seed samples in cases of fiscablats.

Cultivar protection, in this case, is exercisedrogproductive material or over the
vegetative multiplication of the whole plant. Thusotection guarantees the bearer’s right to
reproduce the cultivar throughout Brazil, while jng its usage by a third party for
commercial purposes, as well as denying privilefgescommercializing or selling cultivar
reproduction material without the bearer’s pernoigsiuring the period in which protection is
in effect.

We should also give salience to the existing exoaptto the bearer’s rights: (i) use or
sale of the product obtained from the crop as foodaw material; (ii) keeping and planting
seeds for one’s own usage; (iii) family farmer’s laplication of seeds for donation or
exchange and; (iv) use of the cultivar as a soofceariation in genetic improvement and
scientific research.

Furthermore, according to the LCP, rights becoméneix when the stipulated
protection period is over. The cultivar also becsragart of public domain when the bearer
of rights renounces to them, or when certificaimnancelled. The latter occurs when there is
a loss of product homogeneity or stability, whenuwaties are not paid, or when a live sample
is not duly provided or when a product has had muxienvironmental consequences.

It is also necessary to point out that GM cultivarstected by the LCP are entitled to
technology license and royalty payments while ndn-Gultivars are entitled only to the
former.

After LCP creation, several transformations in s#eed market occurred, and others
that should occur in virtue of the introduction néw technologies are still expected.
According to Vieira (2003), immediately followinge approval of the law there was a 10%
increase in programs for the improvement of autagasplants (cotton, rice, soy, wheat and
beans). Furthermore, according to the author, pubiestments remained or fell, while
private ones went so far as to triple, as represehy a 200% increase in the launching of
autogamous plant cultivars (VIEIRA, 2003).

The LCP has been criticized by associations of lfafarmers and associations for the
defense of environmentally-sound agriculture, saghthe AS-PTA (Advisory and Services of
Alternative Agriculture Projects. The entity belsv that set of norms and regulatory
mechanisms established by the LCP for registered peoduction made it easier for large
firms to exercise control over markets as well agstablish barriers blocking the presence
and entrance of farmers’ cooperatives and smatisfimto circuits of mercantile production.
After the LCP was promulgated, the few organizatiohorganic family farmers that existed
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in the Brazilian market began to experience so mmanial difficulties posing a threat to their
economic activities continuits?.

Indeed, with LCP establishment, royalty paymentsreweéntroduced and the
cooperative lost its position as a source of los@st seeds, since it was now obliged to
incorporate royalty payments into production co¥ist royalties are not required where the
seed that is purchased is reused for planting, pineserving farmers’ rights. In the case of
genetically-modified seeds, the latter cannot hesed for planting, and to do so require
payment of penalties, as stipulated by contrace producer would be further subjected to
sanctions in the event that part of the harvestseés, in seed form, to neighbotf Thus,
the informal market is adversely affected. Smalimiers become directly dependent on the
seed industry which, in turn, incorporates theretytiof chemical and biological inputs or is
left limited to an old genetic basis which is noider LCP jurisdiction, and is also subjected
to increasing disadvantages in productivity ancpgataility.*°

2.3.1.2 The Seed Law

The first legal framework for seed production ira@F emerged in 1965, when norms
for seed trade control were established. Inspectiod control of seed trade underwent
regulation ten years later and then remain uncrhogéil 2003, when Law n° 10.771 was
promulgated (08 May 2003} creating the National System of Plants and SeSHSH).
The Ministry of Agriculture, Fishing and Supplyirg MAPA) has promoted, coordinated,
established norms for, supervised, audited and\kafth over actions resulting from SNSM
codes, the Seed Law and its regulation. It is uphéostates of the Federation to elaborate
norms and complementary procedures regarding tiauption of plants and seeds, as well as
to carry out inspection of state-wide trade. Ingpacand trade in seed and plant commerce is
carried out by the MAPA, whenever solicited by fleeleral government. This legislation
extinguishes seed inspection by types, where these been no control over successive
generations, and implements seed classificationgalbe following lines: genetic, basic,
certified first generation (Cl), certified seconéngration (C2). The Seed Law also
recognizes two other types that lie outside théfmation system: S1 and S2, produced from
C2. This law also recognizes the so-called “Crealed” cultivars selected by family farmers
and Indians, establishing an exchange among contie&iniWith the Seed Law control over
seed quality (certification), which was previoushe exclusive province of public organs,
now falls within the domain of private institutioas well.

2.3.1.3 GMO seeds

The Biosecurity La#*? regulates planting, commercialization and reseasdith
genetically modified seeds. It attributes decisiaking ability on regarding which
genetically modified seeds may be produced in Btazihe National Technical Commission
on Biosecurity (CTNBIi&*) The CTNBio “is a multidisciplinary collegiate bpdwhose
purpose is to provide technical support and coasuét advice to the Federal Government in

128\WAR ON WANT and AS-PTA, set.2008. p.3

129 | pC allows for an exception in the case of farmeh® are defined as small scale according to affici
criteria that sustain their right to multiply sedmtsught for donation or exchange with other smzdles or family
farmers.

130 wilkinson, 2001

131 The Seed Law, Law no 10.771, dated August 5, 20688ulated by Decree no 5.153, July 23, 2004,
implemented the National System of Seeds and Pl#stgoal is to guarantee the identity and quadityall
material for vegetable multiplication and reprodoctthat is produced, commercialized and used aziir

132 Law No. 11105 from 24 March 2005

133 Ministry of Science and Technology
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the formulation, updating and Implementation of ibladl Biosafety Policy for GMOs, and in
establishing standards of safety and technical cadwelating to the protection of human
health, living organisms and the environment, fativities involving the construction,
experimentation, cultivation, manipulation, trangpbon, marketing, consumption, storage,
release and disposal of GMOs and deriv&d'The commercial release of GMOs and their
derivatives follows the standards of the NormatResolution No. 05 of 12 March 2008 and
requires the completion of other legal obligatiapplicable to the case. Commitment to free
trade may be suspended or revoked by CTNBio, attiamg, if it has discovered adverse
effects on the environment, human and animal heaiing from the known results of post-
commercial release or through the evidence proviyedew scientific knowledge.

Nine GM corn, five GM cotton and one soybean GMiatas have been approved
(CTNBIio). The only GM soybean variety approved (atel derivative) is the Round-up
Ready Soybean (GTS 40-3-2) from Monsanto. Its coroigle use remained officially
suspended by court injunction, from 1998 to 200bJune 1998, Monsanto apply to the
Biosafety National Technical Commission (CTNBio)aothorize the commercial release of
Roundup Ready herbicide tolerant soybean (lawsl200.002402/98-60). Reacting to this
request, the Brazilian Institute of Consumer Dede(IDEC), counter sued to prevent this
trade (lawsuit 1998.34.00.027681-8 CLASS 9200).0AlSreenpeace and the Brazilian
Institute of the Environment and Natural Resour@BaMA) filed a public civil lawsuit to
prevent any activity related to RR soybeans. Thusderstanding that CTNBio had
extrapolated its duties and authorized the cultivedbf RR soybeans without the presentation
of a preliminary environmental impact study, asedeined by the Biosafety Law, the
authorization was suspended. During this legal todtan several Federal States tried to
become GMO-free areas and passed their own lavweeosubject The State of Parand is an
example, through State Law N°. 14162, October 21032 it prohibits the cultivation,
handling, import, export, industrialization, tragled financing of GMOs. The issue related to
the effective possibility of the cultivation of GBéeds in Brazil was closed with the new Law
on Biosafety of March 24, 2005, which establishedt tCTNBIO was responsible for the
analysis, processing and decision on the requirtsmin any activity related to GMO in
Brazil.

2.3.1.4 Access to genetic patrimony

Access to and collection of Brazilian genetic patmy is regulated by the Provisional
Measure (MP) 2.186-16, from 2001, which then becarfev. This MP created the Council
for the Management of Genetic Patrimony (CGEN) TEN's responsibilities are to set
regulations, authorize access to Brazil's genedtisources and ensure that indigenous
knowledge is compensated for when used for comaepcirposes. This bodyas been the
target of criticism from the scientific communitgonsidered an obstacle to technological
research and innovation. In September of 2009Mimestry of the Environment sent a bill
out to other ministries which reformulates curresgulations and will later be sent off to the
Brazilian National Congres$®

2.3.2 Market structure

The present section attempts to give an overviewthef market structure and
concentration in the soybean seed sector in Brazil.

134 Ministry of Science and Technology website.
135 According to the Secretary of Biodiversity and Fseof the MMA, Maria Cecilia Wey de Brito, in an
interview given to the "Jornal da Ciéncia”
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In light of difficulties for obtaining data for thisector, we use the number of firms
that have requested registration in the Cultivagi®ey as a Proxy. The archive of the
Cultivar Registry spans the 1999-2009 period. Régg GM cultivars, it is only in the
aftermath of their release (for planting) in 2003attresearch on improvement and protection
requests came into usage.

During the period spanning 1999 to 2009, 665 ragstwere made. Of this total
number, 200 were related to GM soy. Graph 36 pisséata on the number of cultivars
registered on a yearly basis. According to whatsee on the graph, from 2003 to 2009, the
proportion of GM seeds in relation to the totagiswing. It has jumped from 36% in 2003 to

69% in 2009.

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

H All Registers H GMO Registers

Graph 36 -Soybean registers in the NATIONAL SYSTEMOF CULTIVAR PROTECTION - 1999-2009

Source: SNPC, 20009.

Graph 37 shows the total number of companies pindueeds in the 1999 to 2009
period. The number of firms that produce converdicsny seeds has remained relatively
constant, while that of firms that produce GM segds rose throughout 2007, dropped in
2008 and remained constant in 2009.
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16

Conventional B GM

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Graph 37 Total soybean seedmpanies (conventional and GM) 1999-2009 (Sourc8NPC,

2009).
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In 2007 82 cultivars (conventional and GM) wereistged. FTS Seeds was the firm
that registered the most, a proportion of approxetya20%, followed by Embrapa and
Nidera Seeds, responsible for 16% and 18% respédgctiRegarding genetically modified
seeds, the leading firm — according to Graph 8 s WaAS Seeds, followed by Embrapa,
Monsoy and Brasmax Genética with 23%, 17%, 11%148d of all registries.

Both in the soy seed market, covering both conweatiand GM seeds, and in the

segment restricted only to GMOs, in 2007, FTS wasl¢ading firm, responsible for a one-
fifth of both markets.
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Graph 38 — Number of soybean varieties (left) and B soybean varieties (right) registered to by
companies in 2007 (Source: SNPC, 2009).

In 2008 there were some changes. Nidera $¥dniscame the leader with a total of

21.6% of all soy cultivar registration, followed Monsoy, Brasmax Genética and Coodetec,
with 13,7%, 11,8% e 11,8% respectively.

Others Nidera Others
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— 11
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Graph 39— Number of soybean varieties (left) and GMoybean varieties (right) registered to by
companies in 2008 (Source: SNPC, 2009).

1% 1n 2008 Nidera Seeds made a commercial agreemiémtMonsanto, for commercial exploitation of RR
Technology in Brazil, that is, seed production anthmercialization
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Regarding registration of GM soy cultivars, theiaiton was also modified in relation
to 2007. Nidera Seeds was the company with theteggeaumber of cultivars registered,
followed by Monsoy, with 28,9% and 18,4% of the kedy respectively. Although both
companies together held almost half the markeis ihard to consider the situation as an
“oligopoly”, since leadership during the previowesay was represented by other firms.

The following graphs will analyze registration aflttvar protection for the 6 main
firms, from the 1999 to the 2009 period. They Brabrapa, Coodetec, Monsoy, Pioneer,
Fundacao MT, and FTS Sementes.

- Embrapa

EMBRAPA is the public enterprise that holds thegést germplasm bank in the
world. The firm, as can be seen in Annexes 1 amaies out several partnerships with other
private and public institutions. As Fuck et al halown (2008) EMBRAPA establishes
partnerships with the private sector in the devalept of seeds for small and medium-sized
farmers that organize themselves around such pédlindations: in Brazil, “the national
public research organization competes to some ext#th seed companies by creating,
appropriating and controlling the diffusion of @&n genetic material.” (Fuck & al, 2008, p.
231)

In the period analyzed (1998 to 2009) EMBRAPA rexjee the protection of 206
cultivars, 174 of which were non-GM soy and 32, GMtivars. Yet we know that the
commercial release of GM soy did not occur in Braatil after 2003. From 2003 to 2009, 86
new cultivars were created, 63% of which were ndh-&d 37% of which were genetically
modified.
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Graph 40— Embrapa Soybean Registers at SNPC (SourcgeNPC, 2009.)

According to the Fourth Directive Plan for EMBRAP®&enetic Resources and
Biotechnology, the firm recognizes as among itsomapportunities: “increasing knowledge
and sustainable use of biodiversity” and “developmef technologies and products that
guarantee the sustainability of agricultural prdaurc”

These two opportunities indicate that the orgaiomabhas assumed a commitment to
improve conventional and GM cultivars, since theebiive Plan affirms sustainable use of
biodiversity and given the fact that without thereentional bean there is no way to manage
genetic improvement of the GMOs. The second oppdytus to ensure the sustainability of
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agricultural production, and thus there is conagith the possible oligopoly or monopoly of
other firms that could undermine sustainabilityotigh excessive royalty costs.

+ Coodetec

Another important firm in new cultivar productiors ithe Coodetec (Central
Cooperativa for Agricultural Research or CoopeetBentral de Pesquisa Agricola) which is
a private organization and maintains the largeisag germoplasm bank in the country. For
the 2003 to 2009 period, 60% of all protected als are genetically modified, and what we
are able to note in Graph 41 is a drop in conveatigultivars (just one in 2008 and one in
20009) in relation to GMs.
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Graph 41— Coodetec Soybean Registers at SNPC (SoerSNPC, 2009.)

* Monsoy

Monsanto strategies over the last four years hawveetl to research on genetic
improvement of GM cultivars. The year 2009 is net gver, but if the current tendency
persists, it will have brought no improvements anwentional soy cultivars. From 2003 to
2009, patents for 62 soy cultivars were requestédyhich 12 were conventional and 50,
genetically-modified.

m Conventional uGM

15

10 4

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Graph 42— Monsoy Soybean Registers at SNPC (Sourc@NPC, 2009.)
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* Pioneer

Graph 43 shows Pioneer protection registrationerAthe release of commerce in
genetically modified products, the organizationriear out research on genetic improvement,
during the years 2003 and 2004. If on the one han@005 the firm registered just one
conventional cultivar, on the other, in 2006, twerev GM and in 2007 and 2008, each
registered one GM.

9 .

= Conventional = GM
8 -

5‘.|I Tax

1998 1999 2001 2002 2003 2004 2005 2006 2007 2008

Graph 43— Pioneer Soybean Registers at SNPC (Sour@&N\PC, 2009.)

- FTS

Graph 44 shows that FTS strategies are not shdifiéyentiated for research on GM
soy cultivars and conventional ones. Thus, in 2@0®6 and 2008 genetic improvements on
conventional plants were carried out, but in 206d 2009, they were only carried out for
GM varieties.
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Graph 44— FTS Soybean Registers at SNPC (Source: B, 2009.)

e MT Foundation

Although this information may be somewhat premataralysis of Graph 15 shows a
tendency of decreasing research in genetic imprenédor GM soy cultivars and growth of
research on conventional cultivars at the MT Fotinda
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Graph 45— MT Foundation soybean Registers at SNPSource: SNPC, 2009.)

e Other companies

Other companies that made registry requests @&&eC and that represent 33.5% of
all registries of conventional soy cultivars, 6.8%GM cultivars and 14.7% of total registries,
during the 2003-2006 period, only carried out rese@an conventional cultivars; on the other
hand, during 2007 and 2008 they expanded theiarelséo GM cultivars.
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Graph 46— Other companies’ soybean Registers at SR Source: SNPC, 2009.)
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2.4 Extinction of non-GM soybean seed releases in A rgentina

Based on the official quantities of soybean sedéessand the actual area planted with
soybeans, 21.4% of the soybean seeds used by Arg@mtfarmers in 2004 have been legally
bought (Rapela, 2006, p. 39Y. The remaining were illegal seeds (called “bolsanba”) or
seeds kept from the past harvest. Therefore, gettiliable data on the soybean seed market
is not possible.

All marketed varieties must however be registeradthie National Register of
Cultivars®® with their different characteristics, includingmsgenic events. These data are
used here to give some information on seed mark®tcemtration and transgenic
characteristics of authorized varieties. They ptevia trend on how the commercial
availability of new non-GM seeds has evolved. Tésults are quite clear: the last non-GM

seeds were registered in 2005.

2.4.1 Argentinean soybean seed breeding industry

The Argentinean soybean seed leaders are not thikel Weaders in the industry.
Monsanto, which had been in the top four soybead sellers in Argentina, suspended its
sales, research and development of soybean se#ds oountry in 2004 because of the black
market'®® For the same reason, Pioneer is reluctant to irleeslly, and had no soybean
breeding program in 2003°

This withdrawal of foreign companies from the Argeean soybean market can be
observed through the origins of varieties registea¢ the RNC (Graph 47). After a big
increase in foreign varieties registered betweedv I#hd 2004, the number drops in 2005 and
during the following years. Between 1998 and 20@hb&nto had, for instance, registered 25
varieties from the USA, 3 from Brazil and 4 develdpn Argentina. In 2005 and 2006 the
company only registered 2 varieties from the USA arvarieties from Argentina, none later.
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Graph 47: at the RNC(Source: RNC, INASE)

137 Rapela, 2006, p.39

138 Registro Nacional de Cultivardsttp://www.inase.gov.ar/tikiwiki/tiki-index.php?pagRNC

139 “we are suspending our soybean business ... bed#sssimply not profitable for us,” said Federico
Ovejero, a spokesman for Monsanto Argentina. (Assed Press, 01-19-2004). See also
http://mww.nytimes.com/2004/01/21/business/argentiay-exports-are-up-but-monsanto-is-not-
amused.html?sec=health

Monsanto and the Argentinean government are oppimsadegal dispute in Europe founded on royalthest
Argentinean farmers did not pay for Roundup Reayfpsan seeds. (See for instance Correa, Carlog)200e
Monsanto vs. Argentina Dispute on GM Soybean, Rgee, Number 203-204, pp. 13-16.)

1“%oldsmith Peter, Ramos Gabriel and Steiger Caflo83, A tale of two business: IPR and the marketihg
agricultural biotechnology, Choices, Third Qua2803
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Graph 47 shows that this disengagement by forexgmpanies was followed by a big
increase in varieties developed in Argentina. Atijeran companies did indeed develop their
breeding programs. The company Don Mario for instaihad registered only 21 varieties, all
from the U.S., between 1990 and 2004, while it feggstered 35 varieties, all developed in
Argentina, from 2005 to 2008.

The progressive withdrawal of Monsanto, as welthesevolution of the three other
seed industry leaders (in terms of variety rediismd, are also shown in Graph 48 belt\.
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Graph 48: Evolution of the share of soybean varie#is registered by the four soybean seed leaders betm
1990 and 2008 (Source: RNC, INASE)

The largest firm in terms of varieties registereat pear in the National Register of
Cultivars is Nidera Semillas S.A. This company s independent division of Nidera, a
multinational corporation originated from Hollandthv subsidiaries and delegations in 23
countries. Nidera Semillas was created in Argentind988 with the acquisition of facilities
and licences of Asgrow Argentina. The firm now n&skRR soybean seeds under licence
with Monsantd*? (23% of all the varieties registered between 189 2008).

The two other leaders over the last 10 and 20 yasesthe Argentinean based
companies Associados Don Mario and Relmo S.A.
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Varieties registered since 2000
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Graph 49: Percentage share of soybean varieties ristered between 1990 and 2008 and between 2000 and
2008 (Source: RNC, INASE)

1L Eor complete data on varieties registered per emyand per year, s@@ble28 andTable29 in annexes. |
142 Rapela, 2006, p.47.
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The share of Associados Don Mario in variety regt®n has increased in the last
two decades and represented 20% of all varietigistezed between 2000 and 2008. The
company was created in 1982 and was first speewliz the development and adaptation of
varieties from the maturity group 1V, before deymhg its own program of soybean breeding.
It is now the second largest soybean seed compafsgentina™*

The third company in 2007 and 2008, and fourth dher last 8 and 18 years, is
RELMO S.A. It was the first private company to iaie a soybean breeding program in
Argentina and the first to register an Argentineaybean variety:"*

As can be seen in the graphs above, plant breedingties for soybeans in Argentina
are mainly performed by the private sector, and trend has been reinforced in the last
decadeAfter having registered varieties almost every yieathe 1990s, the INTA (National
Institute for Agricultural Technology), which isé¢lmain public research actor in agriculture
in Argentina, registered only two varieties (bottmsGM) from 2000 to 2008. According to
Fuck et al. (2008), “INTA’s presence [in the sogmsent] mainly takes the form of providing
techniques for crop management, pest and diseagmicand sowing,[...] it is not a major
player in plant breeding, at least compared withbEapa” (in Brazil).“This is the result of
two different institutional research policies. Img&ntina public research in this area focuses
on the development, adaptation and diffusion of ragsicultural practices. In Brazil the
process is more verticalized: the national pubéisearch organization competes to some
extent with seed companies by creating, appropgaind controlling the diffusion of its own
genetic material. This difference explains someiigéies of the two countries’ seed market
structures. In Argentina, INTA’s linkages with tpdavate sector are also based on a strategy
of retaining property rights to its germplasm bamkl building closer ties in the seed market.
It has striven to enhance relations with privatéemrises via a policy of technological
linkages, mainly: technology transfer, with or vaith royalties; shared R&D, which may
include licensing clauses, as also in the casedfniblogy transfer; technical and scientific
assistance; incubation of technology-based compatiie sale of products and specialized
technical services; and institutional partnerskipth at home and abroad.”

With regard to market structure (measured with etgriregistrations), the
concentration level changes rapidly but often readhigh levels. The four leaders in plant
variety registration represented, between 1990 20@B, from 55% to 100% of the total
number of registrations. This variation in the GR4onfirmed by the HHI which ranges from
1082 points (in 2005), to 5000 (in 1992). Over ltst 18 years, the HHI has been above 1800
points (which is the level for considering that arket is concentrated) in eleven years.

100% T T 5000

90% T T 4500
80% 1 - 4000
70% T T 3500

60% - 3000

50% 1 * o . . o .. K . + 2500
a0% 1+ '.. . J *. . \‘\ "' \“ 1 2000
30% 1 i N ) S " Lisoo
20% + ! T + 1000

10% -+ 500

0% + + — + + + + + + — + + — + + 0

NNNNNNNNNNNNNNNNNNN

Graph 50: Concentration in the Argentinean soybearseed industry. CR4 and HHI on plant registration
activity (Source: INASE)

13 Rapela, 2006, p.45.
14 Rapela, 2006, p.49.

66



2.4.2 Availability of non-GM seeds

Due to the development of GM soybeans, breedingoamines have virtually stopped
releasing non-GM soybeans. The National RegisteCulfivars (Graph 51) shows that the
last non-GM soybean varieties for general use wnegestered in 2005, by the INTA, the main
public research institute.
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Graph 51: Number of GM and non-GM varieties for gereral use protected per year in Argentina (source:
INASE)**
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Four varieties are also registered in the categofy “soybean for human
consumption”, all non-GM. The last one, called Kumé&500, was registered in 2005
(Document 2). It is the last non-GM private soybeamiety released in Argentina. The
variety was introduced from the U.S. by the comp@mgco Semillas, which is now a
subsidiary of Don Matrio.

KUMEMN: "Saja o Transgenica” para consurnd Humans
MEN Las rrines argrrs 1as e dicrmn o nombrs “Kumen". S0 sigrifeadn del mapeshe

':-"M45']D RO BUEAN, Sorapey

KUMEN &3 la ur ca variedal e s0js e a arjerlira, azcdpla y aprobeda poral INSSE 2oimo spta
S SnEuT huran,

Grupo de Madurez L5
Calay de Flor Blsnca
Caloy de Pubsscanaia 5
Galoy de Chauchs arrsn
Calay de Hilo Arenllo
AtUra en £, a1

Rango de Porcentaje de Aceile 22,20 - 2094
Rango de Porcentaje de Proteina 35.641 - 014

Sernillaa ! Kilograno LErd

Peso 1HID Semillas 214

Largo S&milla |L) 78

Ancha Samilla (&) 0.75

Espesor Semilla (E) 0.66

LiA 1.04

LiE 1.18

E!A 0.an

Transganica i ]

Observaciones Sararzingdias cualdadas par industialiscion

Document 2:Non-GM variety Kumen 4500 (sourcehttp://www.arecosemillas.com/productos.asp

145 For some of the oldest varieties, it has been ssibte to find information on transgenic charastérs
(varieties mentioned with “?”)
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Another seed producer, Feria de Norte Semifldsso produces and markets non-
GM varieties for food grade. The varieties areadtrced from the U.S.A too, from eMerge
Genetics (356F.Y, 446F.HP, 428f.HPC, see 2.2.2.28)p varieties are in the process of
registration and four more will be released in¢beiing years.

According to Eduardo Cucagna, the owner of the paomy, they recently developed
this supply of non-GM seeds because the demanithifokind of soybean is increasing, from
the Argentinean market but mostly from abrd#d.

148 http://fnsemillas.com/nuevos-productos-fn-sojasgnm. html
147 personal communication
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3 The Future of non-GM plant breeding

Banks of germplasm resources (in which the glolealegic heritage is kept) do exist
for soybeans, in the U.S. and in other countridge (China). But these resources are not
readily available for the development of high-periance varieties for production. The future
availability for farmers of high-performing non-GMarieties depends on the existence of
non-GM elite lines, i.e. varieties that integrate tecent breeding efforts in terms of yield or
resistance to disease.

This section attempts to draw some prospects regatte availability of such non-
GM elite lines in the near future, and their use bygeders, in the different countries
considered. The demand for non-GM soybeans, thalplity (or not) of patenting plants and
the technical constraints created by new traits mmaye a decisive influence on the final
availability of high-performing non-GM seeds.

Before detailing these possible futures in eachntyuy we address the decisive
technical issue of breeders’ choice between baskcamd forward breeding for transgenic
events integration.

3.1 Forward Breeding vs. Backcross

The availability of competitive non-GM varieties itne future depends on the
existence of non-GM breeding programs developingietias with equivalent basic
performance to GM varieties. In companies mainlelilgping GM varieties, the size of such
non-GM breeding programs is subordinated to thedng program’s characteristics, and
especially to the choice between forward breeding &ackcross techniques to insert
transgenic events.

“Backcross breeding involves repeated crossing saflection to an elite inbred, with
the goal of recovering a derived line that essénti@sembles this elite parent with the
addition of one or a small number of favourablelall from the non recurrent parent’(Mumm
R., 2007, p.166). With this method the transgerad is therefore added at the end of the
breeding process, into an elite non-GM inbred. basic breeding program is made on a non-
GM basis, which means that non-GM varieties eqemnalo GM varieties do exist.

“Forward breeding refers to any system of inbree lilevelopment, irrespective of the
number of loci involved or the balance of favouealallleles among the parents of the
population, involving the creation of a source papan followed by inbreeding with
selection, with the goal of recovering an improvieé for one or more traits (e.g., pedigree
selection)” (Mumm R., 2007, p.166). With this teirjue the breeding program is conducted
on a GM basis, and there is no non-GM equivaletjgudtat the end of the process.

Private companies (and some public breeding progjrgmedominantly used forward
breeding for the development of RR soybean lifi&sAccording to top executives of
Monsanto, retracing the history of RoundupReady@bsans, the trait for herbicide tolerance
had been first widely inserted in elite varieties:

“An extensive breeding and backcrossing program m#gted in 1991 between
Monsanto and Asgrow researchers. Other soybeanibhgeeompanies were also included in
this effort in order to ensure that the trait wagddlly available to farmers. Crosses between
susceptible and tolerant genotypes were made arga bcale. Line 40-3-2 was backcrossed
three times or forward crossed to a wide range avfetjic backgrounds over all maturity
groups to ensure that the Roundup Ready trait wbealdvailable in a diverse set of genetic
background. (...)"

148 personal communication with public or plant bresde
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At least six breeding companies initially sold RdupReady® soybeans in 1996, with
the majority of companies introducing RoundupReadggbeans in 1997. (...)

By 2000, most breeders used the RoundupReady® geree base trait in a high
percentage of breeding populations. Forward breedith the Roundup Ready trait on a
large commercial breeding scale was relativelyigittéorward and inexpensive, and today
the transgene is present in thousands of breedosges while maintaining historical rates of
genetic gain.”(Crosbie T. et al., 2066)

Monsanto then abandoned the development of non-Glikties (see2.2.2) but also
non-GM breeding. Indeed, they stopped their soybbeseding programs in Europe,
consisting in adapting American varieties to lagahditions, because they no longer had non-
GM elite varieties availabl&°

Most other companies that developed RR soybeaetiegithrough forward breeding
and non-GM varieties had two separated breedingranas, one GM and one non-GM. The
“main disadvantage of this system is that [theWehaarrower genetic base to select new
lines from non-GMO progrant®* This could have led to lower performance for ndu-G
varieties but the situation seems to have changedalnew traits (Document 3).
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Document 3: Pipeline of new Biotech events (SourcASA, 2008)

Monsanto still has its whole breeding program d&M base, with RR2Y event, but
many companies are now developing breeding progmamen-GM background to backcross
the new traits (like glyphosate or GAT) into thé&eelines. According to several public and
private breeders, from Argentina or the U.S., Hukition gives more flexibility, it is “easier,
faster and cheapet® One breeder from Argentina even says that the aoiep that kept a
large percentage of their breeding programs on Glhbackground are now in a better
position for the introduction of new trait%’

149 Except Kendall Lamkey, for lowa State Universil, authors were working for Monsanto when writithis
paper. Theodore Croshie was for instance vice-geesiof global plant breeding, Sam Eathington weectbr
of breeding applications and Alan Walker was doecf global soybean breeding.

10 personal communication with a Monsanto executive.

131 personal communication with an executive from of#hese compamies.

12 personal communications.

133 personal communication.

70



This may however be true for companies that bregtkbties with different traits (via
licenses) but different for companies that devalogr own trait (like GAT for Pioneer) and
breed and market only that one.

The development of several new biotech traits cobétefore paradoxically lead to
better availability of resources on non-GM elitee, but the situation may be different
between countries, depending on the breeding inds#tucture and the type of companies
operating.

3.2 U.S.A.: Dependency on industry leaders

Non-GM seeds are currently provided in the U.S.ketaby universities, some small
companies and two or three industry leaders. Tleackeristics of the breeding industry, the
increase in patents on varieties and the changgsiblic breeding activities may however
lead to a genuinely different situation in the fetuwhere the availability of non-GM
competitive varieties would be dependent on theésdet of few industry leaders.

3.2.1 Future of public research on soybean breeding

If present trends continue in the U.S. breedingoseState universities may no longer
be a competitive source of non-GM soybean varietigbe future. As mentioned by Sleper
and Shannon “intellectual property protection, #iglity to earn a good return on research
investment, and reductions in public budgets hawdtesl the majority of the soybean
breeding effort from the public to the private set(Sleper, D.A. & Shannon, J.G, 2003). As
is already the case now, universities will mostbaitdy become upstream partners of private
companies, in charge of germplasm developmentcb&siearch and education of future
breeders, while moving away from near-market atotisi

3.2.1.1 Decrease in public financial resources

Over the last years and decades, in a contextlodraatic increase in private research
investment, the budgets of public sector breedasgarch have been declining (Heisey & al,
2001)*** Breeding departments have therefore had to fimheeship with private companies
or farmer organizations (Coffman et al., 2003).

A plant breeder from a State University deploras 8ituation. In his opinion, “the
future of public soybean breeding is in seriousp@dy.” He argues that “the Agriculture
Administration does not support his efforts eitfieancially nor do they even support the
concept of public soybean breeding”, and he theeefoust rely on “farmers who do not
understand the breeding process and do not undérédta amount of funding required for a
successful breeding effort™

Jim Orf, plant breeder in Minnesota University, calsees financial difficulties
hindering his breeding activities: “we are dependen the public (state and federal
governments) for support and budgets have beerggiomwn rather than increasing so our
programs are shrinking in size rather than incrgasiAnd in plant breeding more resources
mean the potential for more progre$®”

But the situation is not considered that bad fobr@eders. One just finds the situation
“fine at present” and Steve St Martin, from Ohionsiders that “right now is a nice time to
be in soybean breeding” and that “there has beentiner time in [his] career that [their]

134 About funding source of US public agricultural easch see also Schimmelpfennig David and Heisey Pau
(2009)

155 personal communication

1% personal communication
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breeding program has gotten so much attention apdost”*>’ His program, “part of Ohio
State’s Ohio Agricultural Research and Developm@éahter (OARDC), has expanded its
personnel and technology over the past four yeamapling researchers to increase the
number of test plots, genetic crosses and varietiessed. (...) Through grant support from
the Ohio Soybean Council and funding and marketipgortunities through Ohio State’s
Ohio Bioproducts Innovation Center (an organizattbat links university resources with
industry), OARDC’s soybean breeding program hasmbsde to keep the state’s soybean
industry thriving with high performance, improveiglg, disease-resistant field or food-grade
varieties.**®

If some Universities can develop their breedingvaes through private funds, one of
the main consequences may be that the needs as@sitst of these new partners drive
germplasm and breeding programs, hindering theloewent of new (non-GM) competitive
varieties from universities.

3.2.1.2 Decrease in access to germplasm resources

With the decline in public financial resources, llbreeders also have to face the
drop in germplasm resources available for theivagtdue to the development of patents on
soybean cultivars (see above). As noted by Slemer &hannon (2003) “because of
intellectual property rights, private companiesipad] rarely share germplasm for crossing”.

In the universities studied, only one plant breesied that he was using both private
and public germplasm for his activity. All the otheno longer use private resources, or only
on a few occasions, with material transfer agred¢snen

James Orf for instance, has “not been using privatieties for several years because
of the "freedom to operate" issue. The companie® wghts into the grandparent and even
the great-grandparent generations and that is iffioudt if we exchange materials among
public breeders in the USA and other parts of tbedv’ He considers that “it is an important
loss for [his] activities since [he] can not "buildn the progress that other breeders have
made (especially in the private sector), thusniith the progress [he] can make?

This restriction of free germplasm exchange anlization through the development
of patents therefore impedes the relative competigss of State universities with respect to
private companies that have patented their vasietie

3.2.1.3 Future global competitiveness of public begling

Though public non-GM varieties released in recemdiry are competitive against
private RR varieties in terms of yields (see abpasd provide an alternative solution for
farmers willing to grow non-GM soybeans, this may be the case in the coming years.

It would be indeed difficult, if not impossible, f@ublic soybean breeding programs
to stay competitive with two handicaps, in termgiwéncial and germplasm resources, while
companies like Pioneer and Monsanto will releasg warieties based on large germplasm
resources and costly technology.

Pioneer for instance has one of the largest gesnplaases, has access to public
germplasm, and has developed a Marker Assistedt®el§ MAS) on a large scale in order to
identify “yield genes” and develop its “Y seried/lost public plant breeders, when asked if
they will be able to compete with such programsisader that the question is not about MAS,
a technique that they also use. Ted Helms evervasdithat “Pioneer's "yield accelerated

157 Soybean Breeding Program Growing to Meet InduBkeynands, 06/05/2007, Candace Pollock, Ohio State
}Jsgiversity ExtensionHtttp://extension.osu.edu/~news/story.php?id=4130

Ibid
19 personal communication
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technologies” will not be successful” and (...) isbagus scheme that does not have a
scientific basis.” Some express doubts and fiemtwo see the results, but several insist that
the problem is more about resources, like Grovean8bn: “we certainly do not have the
financial resources to accomplish what PioneerMndsanto have accomplished (...) it is a
numbers game. Private companies have the resoarckpersonnel to conduct very large
breeding programs-*° Jim Orf also emphasizes the diversity of theiks$asompared to
private breeders: “the private programs are mufelahan public programs (on the order of
5-10 times larger) and the only thing private be¥sddo is select for commercial varieties
while public breeders do a lot of work with graduatudents on genetic studies, exotic
germplasm incorporation and disease resistancelibgeas well as teach classes so it is much
harder to make as much breeding progress as piivaesglers. (...) We just do not have the
resources (and time) that the large companies have”

Steve St Martin, on the same issue, anticipatefutiiee of plant breeding, noting that
due to the size and costs of these private progiatwdl be more difficult for universities to
develop a finished product, i.e., a variety thas ladl the traits that growers demand. But
public breeders can supply a component, througlasel of germplasm, and then it will be up
to the companies to put it all together.”

3.2.1.4 Focus on germplasm improvement

As Sleper and Shannon (2003) note, “the publicosestybean breeders conduct
[already] most of the research in the area of géasmp enhancement”. Due to its low
competitiveness in the development of new cultiveamnd its dependence on private funds,
public breeding is likely to focus on this activitythe future. This trend is already initiated in
some universities, like in Kansas, where they aiacing less emphasis on developing
varieties that would be directly used by farmerg] alacing more emphasis on developing
varieties and germplasm that would be useful tovgpei breeders to enhance crop
performance®! William Schapaugh, head of the breeding programthis university,
justifies this change by the fact that “relativééyv farmers are planting varieties developed
by state or USDA breeding programs.” He thinkss'ibeneficial that [their] material is useful
to private breeders, and that these breeders @iftheir] material to develop varieties that
will be sold to farmers.” This results, in his ojin, “in the public receiving a good return on
their investment in the public breeding prograri?s.”

Though all his counterparts do not share this dptimview of the situation, almost
all believe that they will have to put more empbkasn germplasm development for private
companies in their future activities. The AgricuétuResearch Service of the USDA already
made this move at the end of the 1990s (Coffmah 2003).

This means a change in the organization of theadlohS. breeding system, where
public breeders would no longer compete with pevampanies on new varieties but instead
would be upstream research partners of these caegpateveloping improved germplasm
with specialized traits and licensing them.

The public sector may also continue to develop etigs for Identity Preserved
markets that private companies would not producd, go on with basic research and
methodology development and will of course contitugrovide the education and training
for people that are employed by the private seg¢iersey et al., 2001).

180 personal communication
161 personal communication, William Schapaugh
162 personal communication
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3.2.2 Difficulty for small breeders to be competiti  ve

The situation for small companies breeding non-Glybsans may be difficult in the
coming years. Because of high R&D expenditures ragdlatory costs, the seed industry is
characterized by strong economies of scale andesagpich means incentives for industry
concentration. Then “those that do not get large\arinerable to being driven out of the
market by larger and more cost efficient firms.’ulgen & Giannakas, 2001, p.143) The
existing trends (IPR reinforcement and costly MA&Shinologies) may reinforce this process
(Sleper, D.A. & Shannon, J.G, 2003).

Also, small companies compete with industry leadbertsrely on their technology, like
transgenic traits, and are exposed to their wiflews to supply 1 They therefore have
difficult access to the latest technologies, aray tre also progressively losing easy access to
recent germplasm resources.

The development of plants patenting by industrgdées does indeed create a dramatic
challenge for these small companies by making thetess to recent germplasm resources
costly and uncertain (Graff & al., 2004). With tf@mer system of plant protection, with
PVP certificates, small companies could integrate industry leaders’ research efforts into
their breeding and could therefore be competitivdoasic breeding activities. Without this
access they will have to compete with their owmggasm and public resources with firms
owning considerable germplasm and variety resources

Even if they succeed in business agreements taageiss to these technological and
germplasm resources, the future of small compaseess to be jeopardized... unless they
find niche markets, for special traits for instance

Like universities, small companies may therefase lme a source of competitive non-
GM varieties for general uses in the coming years farmers may have to rely only on
releases of such varieties by industry leaders.

3.2.3 Which strategy for industry leaders?

Considering the concentration of patents on eldgeties (see Graph 33), the near
future of non-GM soybean breeding and therefore dkistence of competitive non-GM
soybean varieties with a broad range of phenotgwersity depends on three to five
companies. If Pioneer, Stine and Syngenta Canaddal® stop releasing non-GM varieties,
the availability of competitive non-GM varieties fgeneral use may be seriously jeopardized
in the coming years.

Moreover if, as explained above, universities am@ls companies exit this market,
these large companies will have to expand thea-lip of these varieties to guarantee good
phenotypic diversity. In 2009, Pioneer, Syngentandia and Stine were supplying 36
different varieties (Table 22), with for instance group 00 variety and only 2 group O.
Without an expansion of their non-GM line-up, thensfGM choice may be restricted or
impossible for farmers.

183 Small Seed Companies Fit in Future
http://www.contextnet.com/Focus%20Papers/Seed/Qidason%20Direction%20Where%20and%20Why%20
the%20Seed%20Industry%20is%20Headed%20Sieker% 2 R411F
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Maturity groups
Number of varieties 0 | 1] 1] v \ Total
Pioneer 1 2 4 1 8
Stine 1 5 7 5 2 20
Syngenta Canada 2 4 2 8
Total 2 6 9 11 6 2 36

Table 22: Supply of non-GM varieties for general us in 2009 by industry leaders (Source: 2009 line-upf
companies)

The availability of non-GM soybean seeds in theifaitwill therefore depend on the
ability and the will of the industry leaders to éép this type of variety.

They will first need to have large non-GM breedprggrams. As seen above (section
3.1), the appearance of new traits may lead todénelopment of backcross instead of
forward breeding. This solution would offer morexibility for companies like Stine, who
breed varieties with different traits. In this sitwon, as breeding would be done in a non-GM
background, non-GM elite lines would be available.

But companies like Pioneer, which develop their araits (like Optimum GAT), may
have more interest in having a breeding progranicdest to this new trait (as Monsanto for
RR and for RR2Y traits), and therefore having aasa&ig breeding program for non-GM
varieties if they also want to develop these veagetin this case, the resources used for non-
GM breeding will be inferior to the ones used favi®reeding, and non-GM varieties may
be, in a long-term perspective, less competitive.

The breeding system chosen by the leading companietherefore have important
consequences on their ability to provide good nbh-@arieties. Their production and
marketing strategy will of course be decisive foarticularly concerning the new traits.

Until now, these companies were marketing transgeoybeans with the RR trait
from Monsanto, and did not have any particulartsgia interest in marketing only this kind
of soybean, as Monsanto does. But the situation chayge in the coming years as new
biotech events from Pioneer or Syngenta get matk@&ecument 3).

Finally, the strategy of these firms in the produttand marketing of non-GM seeds
may be driven by the demand for this kind of vari&ts seen before, demand for non-GM
seeds exists today, based on consumers’ (and animaducers) demand for non-GM
soybeans and on the relative decrease in comgigss of Roundup-Ready soybeans. A
decrease in this demand may reduce the interetesk companies in releasing non-GM
varieties, and lead to a decrease in their sugjdyversely, sustainable demand for non-GM
soybeans would probably result in a significantgypf non-GM varieties.
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3.3 The central position of EMBRAPA in Brazil

Private sector participation in the soy market e& as high as it could be, since
EMBRAPA, a public enterprise (see 2.3.2) is respmador a large portion of the market,
although the SNPC reports greater private sectdrcgmtion. Thus, we see that the public
sector stands out in terms of technological issuleite the private sector has been carrying
out research through its affiliates (Monsoy, Piaghee

Nonetheless, as Martinelli has shown (2006) EMBRAPRAhe key institution in the
formulation of technological arrangements in thedsedustry, responsible for synergies and
spillovers with regard to local agents and thusitimg the power of multinational
corporations within the Brazilian seed market. Gbarating this information, Fuck et all
(2008, p. 232) state: “EMBRAPA began establishingrtqerships with multinational
corporations and grower’s foundations with the afrdeveloping new varieties as well as
assuring its leadership of the seed market. Itoisexaggeration to say that EMBRAPA’s
partnership approach has been fundamental to thelagement of germplasm adapted to
tropical conditions, enabling soy to be grown imi@as regions of Brazil.”

With regard to research on genetic improvementusgeeof GM soy has not yet been
institutionalized, and proof of this can be foundhe EMBRAPA's Directive Plan, according
to which one of the main threats for the 2008-2p280d is agricultural producers’ resistance
to genetically modified products and their derives. Thus, programs tend to fluctuate
between efforts to improve genetically modified aodventional cultivars.

3.4 Argentina: No high-performing non-GM seeds in a large scale
for years to come

As almost all Argentinean soybeans have been GMsédweral years, the main seed
producers have stopped producing and selling non-&Wbean seeds. According to
Leonardo Milanesi, a soybean breeder from the compAsociacion Cooperativas
Argentinas, “in general terms, the largest soyd@aeding enterprises have not kept breeding
programs for non-GM varieties® It was already the case in 2004, as reported riepart
from the SAGPyA (the Argentinean ministry of agftaue) and the Food and Agriculture
Organization (FAO). This report also noticed that tseed industry leaders keep “minimum
programs” and concluded that “improvements on nbdhiBes are at least three years behind
and at least two years are necessary to achievasastent production of commercial seeds.
As a conclusion, it would need at least five yetwsget a variety with substantial
performances and produced in quantities coveritmyvalevel of demand.” (SAGPYA/FAO,
2004, p.27). All private plant breeders do howenaraccept this conclusion.

As noticed in the SAGPYA/FAO report, some induségders indeed still have non-
GM breeding programs. This was confirmed by ourestigations, they were at least two
firms in 2009, Asociados Don Mario and another camyf” to dedicate respectively 30%
and less than 5% of their soybean breeding progi@nmon-GM breeding. A smaller
company, Asociacion Cooperativas Argentinas, aégu & small program.

Companies keep these non-GM breeding programs &ecdney sometimes have
sales’ opportunities for non-GM varieties (througlrect sales to growers, without
registration), but mainly to maintain non-GM lin@ghich are more flexible for integration of
new transgenic traits. According to a breeder darge company, “these last years, the
interest for non-GM germplasm has increased intemmally, because it is easier, faster and
cheaper to integrate new traits (RR2Y, GAT or athé@n non-GM background than in RR

164 personal communication.
185 This company asked for confidentiality.
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background.*®® In his opinion, “companies which have kept a digaht non-GM breeding
program are now in a good position for the intagrabf new traits”.

But these programs aim at improving germplasm nmessuand not developing new
varieties. According to Leonardo Milanesi, “for tresearch on non-GM soybeans, there is no
off-season development to increase the number érgdons, comparative field trials on
yield performance are not done, or only in one tioca when field trials for GMO varieties
are done in at least 15 locations. It reduces tbkl ymprovements for non-GM varieties
compared to GM ones® Another breeder from a big company confirms tleat fesources
are generally dedicated to these programs and‘tatgenetic gains for non-GM varieties
have been low these last yeal®”

The breeding engineer from Asociacion CooperatAmgentinas therefore valids the
conclusion of the report from SAGPyYA and FAO. Helad'if the market was changing in
favour of non-GM varieties (what | do not believa) Jeast three years would be necessary to
release non-GM seeds. You indeed need two yedfisldftrials for registration, in at least
three locations, and during this period you woutd dble to multiply some of the most
promising materials.”

According to Marcos Quiroga, its Research Directbe company Asociacion Don
Mario would however be ready to release competiior-GM varieties in a short period. He
contests the conclusion of the SAGPyYA /FAO repatrigast for his company. He argues that
private companies do not divulge the details oirtheeeding programs and the report may be
based on variety registration, which does not ceft®@mpanies’ breeding programs. He adds,
“it's sure that we do not have important volumesoh-GM seeds (except for the KUMEN
project [see section 2.4.2]) and that we would neewuple of years to produce substantial
volumes, but the varieties of our company are nehild GM seeds in term of yield
performances.”

According to the authors of the SAGPYA/FAO repdhis paragraph is based on
“investigations on the soybean breeding progranistieg in Argentina at this momerit®.
The situation may however have changed since 2004,to the arrival of new traits, and
seems therefore to be different from a companyather one.

As a conclusion, except for one industry leadeg, lon-GM breeding programs in
Argentina are confidential and dedicated to gersmla&nhancement but may expand in the
coming years due to the development of varietidh wew traits. With the current situation,
most seed companies could however not release tiivgeron-GM seeds before several
years.

Public breeding at INTA is not focused on variegvelopment (Fuck & al., 2008),
therefore these private breeding programs may beotlly sources of non-GM varieties.
Some varieties could also be imported from the lAS.it is the case already for food-grade
varieties (see section 2.4.2).

186 personal communication.
187 personal communication.
168 parsonal communication.
189 personal communication.
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4 Conclusion:

The first objective of this study was to assessctireent availability of non-GM seeds

in the U.S., Brazil and Argentina. The informatigathered in this report gives a quite clear
picture of the situation:

In the U.S., some farmers had difficulties to geh-GM soybean seeds in 2009, but
it was a short term problem, caused by an increatiee demand for these seeds that
had not been forecast by seed producers and sellghs non-GM soybeans up to
about 9% of soybean plantings. It is expected tedieed next year by increases in
non-GM seed production. In terms of diversity,estdt 162 non-GM public or private
varieties are currently available for farmers.

In Brazil, around 45% of soybeans produced in®2@@re non-GM and the public
enterprise EMBRAPA guarantees the availability oh1GM seeds.

In Argentina, were almost all the soybean proiducis genetically modified, no new
non-GM seeds have been registered since 2005. dldse few non-GM producers
are using old varieties.

The second objective of the study was to identiy imain drivers that shape the non-GM
breeding activity and determine the future avaligbiof non-GM seeds. We identified
several factors that interact on that matter:

The level of the demand for non-GM soybeans, thedefore, for non-GM soybean
seeds, creates incentives to private producergveldp such varieties. In Argentina
where almost all producers grow GM soybeans, Iseat breeders, that dominate the
seed market, see no need to release non-GM seédike Adpposite, in Brazil, the
European demand for non-GM soybeans provides gaslenopportunities for non-
GM growers and seed producers. In the U.S., thang&ge demand for non-GM
soybeans for food uses, resulting in high premipaisl to farmers, also stimulates
the activity of small companies developing theseeti@s and controlling the whole
supply chain from seed breeding to exports. Sithyildeading breeders in the U.S.
still develop non-GM soybeans and claim that thélydevelop such varieties as long
as a demand exists, although this may not necbs&arithe case if this demand
becomes very low.

The public sector also has a strong influence tiom availability of non-GM
seeds. Without the breeding activities of State ensiies, the availability of such
seeds would be limited in the U.S. and the fordsleedecrease of these breeding
programs may seriously challenge the future aviittalof new competitive non-GM
varieties for farmers. In Argentina, the last neaniGM varieties for general use
were registered in 2005 by INTA, and this publistitution does not anymore focus
its activities on soybean breeding. This situatstrows that when demand is low,
public sector programs are necessary to guaramddéarmers have a choice between
GM and non-GM seeds. In a very different conteki @ctivity of the public
company EMBRAPA still guarantees a good availapitf non-GM varieties in
Brazil.

The legal framework on intellectual property tgtior seeds, and particularly the
right to patent new varieties, has significant emugences on the global breeding
activities and may result in less competitive ndv-Garieties being developed.
Because seed companies may have difficulties oplgimot be able to access
patented varieties developed by other firms, in tleat years they may have to
develop varieties relying only on their own (andtba public) germplasm resources.
Patents may therefore lead to the eviction of congsawith smaller germplasm
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resources, and make non-GM varieties available delyending on the ability and
will of industry leaders to breed and release them.

- More generally, mergers and acquisitions, by eksing the number of firms
breeding soybean, may reduce the number of firmsding non-GM soybeans.

- Lastly, the techniques used by breeders to iategGM traits in their varieties
influence significantly the existence of non-GMtellines that, if released, compete
with GM varieties. The development of RR varietisginly done through forward
breeding, has hindered the development of non-Gdgrnams so far. But the release
of new genetic traits (like RR2Y or GAT) may chanlges situation. It is indeed more
flexible for firms developing different types of neties, with different traits, to
develop their new varieties in a nhon-GM backgrouBdt still, the companies that
will release their own new genetic traits may ch@seMonsanto did in the 1990s, to
develop all their varieties in a GM background abdndon non-GM breeding.

Further investigations would be needed at a firalesto clarify the different incentives

and strategies generated by the emergence of nieesgenetic events and their consequences
on firms choices to breed and release, or not,@bhvarieties.
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7 Annexes

Assignees Parent company in 2007 Number of patents or %
(date of merger or acquisition) PVP certificates
Pioneer Hi-Bred International 370 22.42
Stine Seed Farm 303 18.36
Asarow Seed Companv Monsanto (1997) 183 11.09
Monsanto 162 9.82
Delta and Pine Land Company. Monsanto (2006) 88 5.33
Mertec LLC 76 461
Novartis Svnaenta (2000) 76 461
DEKALB Monsanto (1998) 48 291
Svnaenta 38 2.30
Minnesota Aaricultural Experiment Station 29 1.76
Hartz Seed Company. Monsanto (1982) 18 1.09
NDSU Research Foundation 18 1.09
FER Cooperative 17 1.03
Advanta USA Svnaenta (2004) 13 0.79
Sovaenetics 12 0.73
Dairvland Seed Company Dow (2008) 11 0.67
Midwest Qilseeds. Inc. Stine Seed Farm (subsidiarv) 10 0.61
Ohio Aaricultural Research and Development Center. Ohio State University 10 0.61
Garst Seed Companv Svnaenta (2004) 9 0.55
lowa State Universitv Research Foundation 8 0.48
South Dakota Aaricultural Experiment Station 7 0.42
University of Georagia Research Foundation. Inc. 7 0.42
Kansas Aaricultural Experiment Station 6 0.36
Nidera S.A. 6 0.36
None 6 0.36
Ziller Seed Companv, Inc. 6 0.36
Terral Seed. Inc. 6 0.36
Curators of the Universitv_ of Missouri 5 0.30
lllinois Aaricultural Experiment Station 5 0.30
University of lllinois 5 0.30
Hornbeck Seed Companv 4 0.24
Kentucky Aaricultural Exneriment Station 4 0.24
South Carolina Aaricultural Experiment Station 4 0.24
USDA/Aariculture Research Service and N.C. Aariculture Research Service 4 0.24
USDA 4 0.24
First Line Seeds Monsanto (1998) 3 0.18
Growmark, Inc. 3 0.18
Latham Seed Companv 3 0.18
North Carolina Aaricultural Research Service and USDA-ARS 3 0.18
Ohio Aaricultural Research and Development Center and 3 0.18
Southern States Cooperative, Inc. 3 0.18
Tennessee Advanced Genetics 3 0.18
Curators of the Universitv of Missouri 3 0.18
Virainia Aaricultural Experiment Station 3 0.18
Virainia State University and U.S. Government 3 0.18
Brushvale Seeds 2 0.12
DEKALB Monsanto (1998) 2 0.12
Genecorp 2 0.12
lowa Aariculture and Home Economics Experiment Station 2 0.12
Kaneko Seeds Company. Ltd. 2 0.12
Kina Aaro Inc. 2 0.12
Maryvland Aaricultural Experiment Station 2 0.12
Purdue University, Indiana Aaricultural Experiment Station 2 0.12
Schillinaer Seed. Inc. 2 0.12
.S. Government, as represented by the Secretarv of 2 0.12
Virainia Tech Intellectual Properties, Inc. 2 0.12
Aariculture Canada 1 0.06
Arkansas Aaricultural Experimental Station. University of 1 0.06
E. |. du Pont de Nemours and Company Pioneer Hi Bred International (1997), 1 0.06
First Line Seeds Ltd./Monsanto Technoloay, L.L.C. Monsanto (1998) 1 0.06
Florida Aaricultural Experiment Station Universitv of Florida, 1 0.06
Genecorp, Inc./Asarow Seed Companyv 1 0.06
Land O'Lakes. Inc. 1 0.06
Louisiana Aaricultural Experiment Station 1 0.06
Monsanto Technoloayv LLC/DeKalb Genetics Corporation Monsanto (1998) 1 0.06
National Aaricultural Research Oraanization 1 0.06
National Aariculture and Food Oraanization 1 0.06
North Carolina Aariculture Research Service 1 0.06
Pioneer Hi-Bred International, Inc./DeKalb Genetics Corporation 1 0.06
South Carolina Aariculture and Forestry Research System 1 0.06
T.J Seed Company 1 0.06
The Ohio State University 1 0.06
Tohoku National Aaricultural Experiment Station. Ministrv of Aariculture 1 0.06
Universitv of Arkansas Aaricultural Experiment Station 1 0.06
Universitv of Marvland 1 0.06
Virainia Polvtechnic Institute and State University 1 0.06
Total 1650 100

Table 23: Assignees of Patents and PVP certificatedfsom 1990 to 2007 in the U.S. (PVPO, USDA).

91



Assignees of Patents and PVP certificates (number o

f varieties protecte d per

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Total

year)
Monsanto (including Hartz seed and First Line) Monsanto 2 2 2 1 3 4 1 33 29 63 58 42 23 27 2 25 28 32
Asgrow Seed Company Monsanto (1997) 2 10 4 9 5 Acquisition
DEKALB Monsanto (1998) 2 3 1 4 17 Acquisition
Delta and Pine Land Company Monsanto (2006) 2 1 1 9 2 2 7 7 2 5 12 14 8 Acquisition
Syngenta (including Novartis and Garst Seeds) Syngenta 1 12 11 12 9 4 3 5 9 10 9 6 6 2 11 18
Advanta USA Syngenta (2004) 2 2 1 1 2 Acquisition
Pioneer Hi-Bred International Pioneer 3 7 10 3 10 6 3 3 10 5 28 54 7 25 38 43 29 77
E. I. du Pont de Nemours and Company Pioneer (1997) 1 Acquisition
Stine Seed Farm (including Midwest Oil) Stine Seed Farm 2 2 3 12 17 9 47 6 24 37 40 61 53
Brushvale Seeds Other Companies 2
Dairyland Seed Company Other Companies 2 2 7
Genecorp Other Companies 3
Growmark, Inc. Other Companies 2 1
Hornbeck Seed Company Other Companies 3 1
Kaneko Seeds Company, Ltd. Other Companies 2
King Agro Inc. Other Companies 1 1
Land O'Lakes, Inc. Other Companies 1
Latham Seed Company Other Companies 2 1
Mertec LLC Other Companies 3 21 14 22 16
Nidera S.A. Other Companies 6
None Other Companies 5 1
Schillinger Seed, Inc. Other Companies 1 1
Soygenetics Other Companies 3 2 1 6
T J Seed Company Other Companies 1
Tennessee Advanced Genetics Other Companies 1 1 1
Terral Seed, Inc. Other Companies 2 1 2 1
Ziller Seed Company, Inc. Other Companies 2 1 2 1
FFR Cooperative Cooperative 5 4 3 1 1 1 2
Southern States Cooperative, Inc. Cooperative 1 2
lowa State University Research Foundation Foundation 1 2 3 2
NDSU Research Foundation Foundation 1 2 1 2 6 3 3
University of Georgia Research Foundation, Inc. Foundation 3 1 1 1 1
Agriculture Canada University/public 1
Arkansas Agricultural Experimental Station University/public 1
Curators of the University of Missouri University/public 3 2 3
Florida Agricultural Experiment Station University of Florida University/public 1
Illinois Agricultural Experiment Station University/public 1 1 2 1
lowa Agriculture and Home Economics Experiment Station University/public 2
Kansas Agricultural Experiment Station University/public 1 1 1 1 2
Kentucky Agricultural Experiment Station University/public 1 1 2
Louisiana Agricultural Experiment Station University/public 1
Maryland Agricultural Experiment Station University/public 2

377
30
27
72

128

8
371
1
313

= = = ~ =
NP RONUORORRPNGFOowHoowrvoogwurvnrwwlEN

92



Assignees of Patents and PVP certificates (number
per year)

of varieties protected

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Total

Minnesota Agricultural Experiment Station University/public 3 4 1 2 2 1 1 5 5 2 29
National Agricultural Research Organization University/public 1 0 1
National Agriculture and Food Organization University/public 1 1
North Carolina Agricultural Research Service and USDA University/public 2 1 1 4
Ohio Agricultural Research and Development Center, OSU University/public 3 2 3 2 1 1 1 13
Purdue University, Indiana Agricultural Experiment Station University/public 1 1 2
South Carolina Agricultural Experiment Station University/public 1 2 1 4
South Carolina Agriculture and Forestry Research System University/public 1 1
South Dakota Agricultural Experiment Station University/public 2 1 2 2 7
The Ohio State University University/public 1 1
Tohoku National Agricultural Experiment Station University/public 1 1
U.S. Government, Secretary of Agriculture University/public 2 2
University of Arkansas Agricultural Experiment Station University/public 1 1
University of lllinois University/public 4 1 5
University of Maryland University/public 1 1
USDA University/public 3 1 4 8
Virginia Agricultural Experiment Station University/public 1 1 1 3
Virginia Polytechnic Institute and State University University/public 1 1
Virginia State University and U.S. Government University/public 3 3
Virginia Tech Intellectual Properties, Inc. University/public 2 2
Total 10 37 65 6 56 75 44 56 57 107 123 174 77 106 133 142 155 227 1650
PVP certificates 10 37 65 6 54 73 37 25 12 19 34 59 34 45 39 29 21 69 668
Patent and PVP certificates 0 0 0 0 0 0 0 3 1 3 18 46 8 24 14 29 14 14 174
Patents 0 0 0 0 2 2 7 28 44 85 71 69 35 37 80 84 120 144 808
Monsanto, Stine, Pioneer, Syngenta 6 21 23 4 27 31 11 39 51 90 104 153 45 82 83 110 129 180
Other companies 3 12 17 2 13 25 25 8 1 8 8 3 17 17 41 27 25 35
Universities/public/non-profit 1 4 25 0 16 19 8 9 5 9 11 18 15 7 9 5 1 12

Table 24: Number of soybean varieties protected (bgatents or PVP certificates) per assignee (includg M&A) and per year in the U.S. (Source: USDA, PYO)
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Assignees of Patents and PVP certificates (% of var ieties protected per year) 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Total
Monsanto (including Hartz seed and First Line) Monsanto 200 54 31 167 54 53 23 589 509 589 472 241 299 255 15 176 181 141 2285
Asgrow Seed Company Monsanto (1997) 54 154 71 12,0 11,4 Acquisition 1,82
DEKALB Monsanto (1998) 54 46 18 53 386 Acquisition 1,64
Delta and Pine Land Company Monsanto (2006) 20,0 15 18 120 45 36 65 57 11 65 11,3 105 56  Acquisition 4,36
Syngenta (including Novartis and Garst Seeds) Syngenta 10,0 32,4 169 214 120 91 54 47 73 57 117 57 45 14 71 79 7,76
Advanta USA Syngenta (2004) 54 36 13 1,8 1,9 Acquisition 0,48
Pioneer Hi-Bred International Pioneer 300 189 154 500 179 213 68 54 175 47 228 310 91 236 286 303 187 339 2248
E. I. du Pont de Nemours and Company Pioneer (1997) 16,7 Acquisition 0,06
Stine Seed Farm (including Midwest Oil) Stine Seed Farm 36 27 68 21,1 159 7,3 270 7,8 226 278 282 394 233 18,97
Brushvale Seeds Other Companies 2,6 0,12
Dairyland Seed Company Other Companies 3,6 15 31 0,67
Genecorp Other Companies 5,4 0,18
Growmark, Inc. Other Companies 54 15 0,18
Hornbeck Seed Company Other Companies 3,9 0,6 0,24
Kaneko Seeds Company, Ltd. Other Companies 2,6 0,12
King Agro Inc. Other Companies 10,0 2,7 0,12
Land O'Lakes, Inc. Other Companies 2,7 0,06
Latham Seed Company Other Companies 54 18 0,18
Mertec LLC Other Companies 28 158 99 142 70 4,61
Nidera S.A. Other Companies 26 0,36
None Other Companies 6,5 0,7 0,36
Schillinger Seed, Inc. Other Companies 07 06 0,12
Soygenetics Other Companies 23 14 06 26 0,73
T J Seed Company Other Companies 0,6 0,06
Tennessee Advanced Genetics Other Companies 0,8 08 07 0,18
Terral Seed, Inc. Other Companies 00 27 23 36 00 09 0,36
Ziller Seed Company, Inc. Other Companies 31 16,7 3,6 18 0,36
FFR Cooperative Cooperative 7,7 71 40 23 18 18 19 1,03
Southern States Cooperative, Inc. Cooperative 10,0 3,1 0,18
lowa State University Research Foundation Foundation 1,5 45 54 35 0,48
NDSU Research Foundation Foundation 08 11 13 19 45 21 1,3 1,09
University of Georgia Research Foundation, Inc. Foundation 4,0 08 0,6 0,9 04 042
Agriculture Canada University/public 1,8 0,06
Arkansas Agricultural Experimental Station University/public 04 0,06
Curators of the University of Missouri University/public 4,6 3,6 2,4 0,48
Florida Agricultural Experiment Station University of Florida University/public 0,0 0,7 0,06
Illinois Agricultural Experiment Station University/public 2,7 1,3 16 06 0,30
lowa Agriculture and Home Economics Experiment Station University/public 3,1 0,12
Kansas Agricultural Experiment Station University/public 18 13 23 18 2,6 0,36
Kentucky Agricultural Experiment Station University/public 1,3 09 16 0,0 0,24
Louisiana Agricultural Experiment Station University/public 1,5 0,06
Maryland Agricultural Experiment Station University/public 3,6 0,12
Minnesota Agricultural Experiment Station University/public 81 46 71 13 45 36 18 08 29 65 09 1,76
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Assignees of Patens and PVP certificates 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Total
National Agricultural Research Organization University/public 0,7 0,06
National Agriculture and Food Organization University/public 0,4 0,06
North Carolina Agricultural Research Service and USDA University/public 2,7 18 0,6 0,24
Ohio Agricultural Research and Development Center, OSU University/public 4,6 36 40 45 06 13 0,6 0,79
Purdue University, Indiana Agricultural Experiment Station University/public 1,3 18 0,12
South Carolina Agricultural Experiment Station University/public 13 1,9 0,6 0,24
South Carolina Agriculture and Forestry Research System University/public 0,6 0,06
South Dakota Agricultural Experiment Station University/public 1,1 13 19 09 042
The Ohio State University University/public 1,3 0,06
Tohoku National Agricultural Experiment Station University/public 1,5 0,06
U.S. Government, Secretary of Agriculture University/public 1,9 0,12
University of Arkansas Agricultural Experiment Station University/public 0,6 0,06
University of lllinois University/public 6,2 18 0,30
University of Maryland University/public 0,9 0,06
USDA University/public 2,8 06 52 0,48
Virginia Agricultural Experiment Station University/public 08 06 13 0,18
Virginia Polytechnic Institute and State University University/public 1,3 0,06
Virginia State University and U.S. Government University/public 2,3 0,18
Virginia Tech Intellectual Properties, Inc. University/public 09 0,12
Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Monsanto, Stine, Pioneer, Syngenta 60,0 56,8 354 66,7 482 413 250 696 895 841 846 879 584 774 624 775 832 793

Other companies 30,0 324 262 333 232 333 568 143 18 75 65 1,7 221 160 30,8 190 161 154

Universities/public/non-profit 10,0 10,8 385 00 286 253 182 161 88 84 89 103 195 66 68 35 06 53

HHI 2000 1673 991,7 3333 1065 1029 1901 3642 3364 3823 2896 2324 1368 1901 2006 2160 2479 2035

Table 25: Percentage share and concentration of ageees (including M&A) on intellectual protection(patents or PVP certificates) for soybean varietissued
per year in the U.S. (Source: USDA, PVPO)
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Niimber of natents 1086 1994 1995 1996 1997 1908 1999 2000 2001 2002 2002 2004 2005 2006 2007  Total
Stine Seed Farm, Inc. 2 2 3 12 17 9 47 6 24 37 40 61 53 313
Pioneer Hi-Bred International, Inc. 1 10 23 15 13 7 23 23 26 28 39 207
Asgrow Seed Company 4 28 28 8 12 16 19 1 1 117
Monsanto 1 42 32 3 18 6 8 110
Mertec LLC 3 21 14 22 16 76
Delta and Pine Land Company 7 6 4 6 2 9 34
Syngenta 1 5 2 1 7 13 29
DeKalb 1 9 10 1 3 1 25
Novartis AG 5 6 1 12
Soygenetics LLC 3 2 1 6 12
Dairyland Seed Co., Inc. 2 7 9
Garst Seed Company 4 5 9
Advanta U.S.A,, Inc. 2 4 1 7
lowa State University Research Foundation 2 3 2 7
None 6 1 7
Nidera Semillas S.A. 3 3
First Line Seeds Ltd. 2 2
Schillinger Seed, Inc. 1 1 2
Hornbeck Seed Co., Inc. 1 1
Total 1 2 2 9 21 54 111 a0 21 43 61 94 112 133 159 982
Table 26: Patents on soybean varieties issued pegar and per assignees in the U.S. (Source: USDA, PW)
Number of patents 1986 1994 1995 1996 1997 1998 199 9 2000 2001 2002 2003 2004 2005 2006 2007
Stine 2 4 7 7 19 36 45 92 98 122 159 199 260 313
Monsanto (DEKALB, First Line) 32 62 121 175 194 214 218 220 240 271 288
Asgrow 4 Acquisition Monsanto
Delta and Pine Land Company 7 13 13 17 17 17 23 Acquisition Monsanto
Pioneer 1 11 34 49 62 69 92 115 141 168 207
Syngenta (Novartis, Garst Seed) 5 11 13 13 18 26 28 39 57
Advanta U.S.A., Inc. 2 Acquisition Syngenta
Mertec 17 24 38 60 76
Soygenetics LLC 3 5 6 12
Dairyland Seed Co., Inc. 2 2 2 9
lowa State University Research Foundation 2 5 7 7 7 7 7 7 7 7 7 7
None 6 6 6 7 7 7
Nidera Semillas S.A. 3
Schillinger Seed, Inc. 1 2 2
Hornbeck Seed Co., Inc. 1 1
Total 1 2 4 13 44 99 210 300 381 424 499 579 691 823 982

Table 270wnership of patents on soybean germplasm the U.S. (Source: USDA, PVPG3}°

170 Calculated by cumulating annual patents and ifietuchergers and acquisition in the sector. As fateights expire after 20 year, the patent fron88 % not included in

years 2006 and 2007.
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Number of varieties registered

Total

1990 1991 1992 1993 1994 1995 1996

1997

1998

1999 2000 2001

2002

2003

2004

2005

2006

2007

2008
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Table 28: Number of soybean varieties registered per yeaniArgentina (Source: INASE)



% of variety registered per year Total 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
NIDERA S.A 22 20h 22 20h A2 Q0 R20h 2R20A 2NN0A EBNNOA 2NNV 710 1R10A KA10h 2R A% 1110 2NN0A 2 20h 1N 20 A1 7% 1420k 21 Wh
ASOCIADOS DON MARIO 12,9% 11,1% 3.3% 9.1% 27,3% 20,0% 10,9% 6,9% 20,8% 32,1% 31,9%
MONSANTO 8.8% 25,0% 16,1% 18,2% .22,2%_.36,7%__6,5% 13,8% 6,3%

RELMO S.A. 6.3% 179% 32% 91% 45% 3.3% .13,0%. 17,2% 7,1% .10,6%

CURTI LUIS ALBERTO 4,1% 3.3% 32,6%  3,4% 3.6%

BRETT S.A. 3.8% 222% 25,0% 33,3% 16,7% 7,1%

PIONEER 3.8% 6,7% 7,1% 12,9% 111% 33% 22% 34% 21% 3,6% 6,4%

INTA 3.6% 6.3% 83% 21.1% 10,0% 3,3% 10,7% 9,7% 6,9%

SYNGENTA 3.6% 8.7%. ..34% 63% 143% 85%

AGROSERVICIOS S.A. 2.5% 7.1% 22,2% 8.7% 10,.7%

SEMINIUM S.A. 2,3% 13,8% 71% 85%

COOP.PROV.SERV.AGR.SANTA ROSA 1,8% 125% 3,6% 2,1%

DEKALB ARGENTINA S.A. 18% 11,1% 16,7% 10,0% 13,3%

LA TIJERETA 1,6% 3.6%  6,5% 4,5% 3.3% 4,3%

CRIADERO SANTA ROSA 1.4% 43% ..69% 21% . 3.6%

ENEKA SEMILLAS S.A. 14% 11,1% 83%. ..53% 10,0%

NOVARTIS ARGENTINA S.A. 1,4% 3,6% 16,1%

ASOCIACION DE COOPERATIVAS ARGENTINAS 1,1% 10,5% 20,0% 6,7%

CARGILL S.A. 1,1% 18,8% 8.3% 20,0%

OFPEC S.R.L. 1,1% 50,0% 8,3% 15,8%

DAIRYLAND SEED CO., INC. 0,9% 10,3% 2,1%

EE.AGROINDUST.OBISPO COLOMBRES 0,9% 7.1% 9.1%

J.G.LIMITED,INC 0,9% 33,3% 2,2%

MAXIMO JUAN ROBLEDO PUCH 0,9% 9.7% 45%

SANDOZ ARGENTINA S.A.I.C. 0,9% 13,3%

AGROMANIA S.A. 0,7% 10,5% 3,3%

AL 1281 FAC.CS. AGR.ENTRE RIOS 0,7% 13,6%

ATAR SEMILLAS HIBRIDAS SA 0,7% 3.4% 4,2%

CRIAD.DE SEM.COOP.ADH.A FACA 0,7% 4,5% 4,3%

UNIV.NAC.ENTRE RIOS 0,7% 11,1% 5,3% 3,3%

ASOC. COOP. ARG. COOP. LTDA. 0,5% 2,1% 2,1%

FOUNDATION S.A. 0,5% 5,3% 20,0%

GRANCER S A. 0.5% 3.6% ..3.2%

KWS ARGENTINA S.A. 05% .11.1% 50,0%

SURSEM S.A 0,5% 4,3%

AGRIGENETICS S.A. 0,2% 10,0%

AGRISEED S.A. 0,2% 2,1%

COMPANIA SEMILLERA DEL NORTE 0,2% 8,3%

CRIADERO DE SEMILLAS HIB. ACA 0,2% 10,0%

CRIADERO FACA 0,2% 10,0%

CRIADERO SPS S.A. 0,2% 3,2%

HOECHST SCHERING AGREVO S.A 0,2% 3.2%

OBISPO COLOMBRES ESTAC.EXPER. 0,2% 20,0%

PRODUSEM S.R.L. 0,2% 6,3%

SPS ARGENTINA SA 0,2% 2,1%

Total 1NN0A  1NN0A  1NN0A  1NN0A  1NN0A  1NN0A  1NN0A  1NN0A  1NN0A  10N0A  10N0A  1NN0A  1NN0A  10N0A  1NN0A  1NN0A  1NN0A  10N0A  1NN0A  1NN0A
CRA AR 704 Q2R0A 1NN NVA RR 704 7 70A QN N0A RN N0A 7220 AN 70A A1 WA QN Q0 ON Q0L QR Q0A 282 Wh AR 204 KR 20h Q1 W0k 71 A0 72 A
HHI  1ANAQ 20RR & HKNNN 12N A 1ARRAR] 20NN 2NNN_ 17111 12382 12175 QKA 2 262N 7 22MR 7 22444 1R1A2 _1NR2 24202 17002 12NA 2

Table 29: Percentage of soybean varieties registered perasin Argentina and concentration indexes (SourcetNASE)
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:)AA. 102 2 A a1 B a1 B Q 2 B a2 2 a1 a a1 3 2Nn a4 |

OS DON-MARIO 57 1 1 2 6 6 5 2 10 9

e 39 7 5 4 2 11 3 4 3

A 28 5 1 2 1 1 6 E 2

IS ALBERTO 18 1 15 4 1

A 17 2 4 4 5 2
17 2 2 4 1 1 1 g 1
16 1 1 4 1 1 3 3 4

A 16 4 g 4

RVICIOS SA. 11 2 2 4 3

ASA. 10 4 2

OV-SERV-AGR.SANTA-ROSA 8 1

\RGENTINA S.A. 8 1 2 1 4

=TA 7 1 2 1 1 2

O-SANTAROSA 6 2 4 1

=MILLAS S-A- 6 1 1 1 3

S ARGENTINA SA. 6 1 5

|ION-DE COOPERATIVAS ARGENTINAS 5 2 1 2

] 5 3 1 1

R.L. 5 1 1 3

ND-SEED CO-INC. 4 E

INDUST.OBISPO-COLOMBRES 4 2 2

ED;INC 4 3 1

JUAN-ROBLEDO PUCH 4 3 1

ARGENTINA S.ALC. 4 4

NIA-S.A. 3 2 1

AC.CS-AGR.ENTRE RIOS 3 3

ILLAS HIBRIDAS SA 3 E

- SEM.COOP-ADH.A FACA 3 1 2

- ENTRE RIOS 3 1 1 1

)OP_ARG-COOPLTDA. 2

FION-SA. 2 1 1

RSA. 2 1 1

SENTINASA. 2 1 1

S-A 2

ETICS SA- 1 1

D-S.A. 1

A-SEMILLERA DEL NORTE 1 1

O-DE SEMILLAS HIB_ACA 1 1

O-FACA 1 1

O-SPS S.A. 1 1

[ SCHERING-AGREVO-S.A 1 1

“OLOMBRESESTAC-EXPER. 1 1

"M-S.R.L. 1 1

ENTINA SA 1 ‘
443 9 16 2 12 19 5 10 30 28 31 22 22 9 30 46 2P 48 28

ariety registe red per year Total 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 | 2005 2006 2

| 22 0% 22 20kh A2 204 2204 28 20A 20N0A BENN0A 20 N0A 7 104h 16 104A BEQ10h 28 A0h 11 10h 20 N0A 2204 110204 A1 704 :u‘

BERTO 4.1% 33% 326% | 3.4% 3

DS-S.A. 2.5% 71% 22.2% 8.7% 1

2.3% 13.8% 7

NTA-ROSA 1.4% 43% | 6,9% 21% 3

AS S.A. 4% 111% 83% 53% 10:0%

SENTINAS.A. 4% 3.6% 16.1%

ED-CO-INC. 0.9% 103% 21%

ST.OBISPO-COLOMBRES 0,9% 71% 9.1%

C 0.9% 333% 2.2%

A 0. 7% 10.5% s

S_AGR.ENTRE RIOS 0.7% 13.6%
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S-HIBRIDAS-SA 07% 34% 4.2%
COOP-ADH.A-FACA 07% 4.5% 4.3%
RE-RIOS 07% 111% 5.3% 3.3%
NA-SA. 05% 11.1% 50:0%
0.5%
5 SA. e S
: 0.2%
MLLERA-DEL NORTE 020% 8.3%
A 0.2% 10.0%
5-SA 0.2% 3.2%
ERING-AGREVO-S.A 0.2% 3.2%
IA-SA 0.2%
I 10004 10004 10004 10004 10004 10004 10004 10004 10004 10004 10004 10004 10004 10004 10004 10004 10004 10004 y

Company \Variety name M(; tgl;';y Type / Characteristics /Erl?\?zl;lltce
NorthDakota State University Pembina 00 Commodity Public
NorthDakota State University Cavalier 00.7 Commodity Public

Minnesota State University MNOO071 00.7 General Purpose Public
South Dakota State University 0 Commodity Public
Minnesota State University MNO0105 0.1 General Purpose Public
Minnesota State University MNO0304 0.3 General Purpose Public
Syngenta Canada S03-wW4 0.3 High Yielding Food-Grade Soybean private
NorthDakota State University Nornatto 0.4 Specialty natto Public
NorthDakota State University Nannonatto 0.4 Specialty natto Public
Syngenta Canada S05-T6 0.5 High Yielding Early Soybean private
NorthDakota State University LaMoure 0.7 Commodity Public
NorthDakota State University ProSoy 0.8 Specialty tofu Public
NorthDakota State University Sheyenne 0.8 Commodity Public
Minnesota State University Toyopro 0.8 Higher Protein Public
Syngenta Canada S 08-80 0.8 Strong Disease Protection private
Minnesota State University MNO0901 0.9 General Purpose Public
Minnesota State University Surge 0.9 General Purpose Public
lowa State University A05-312025 | Commodity, yellow hilum Public
lowa State University IA1008 | SCN resistant, yellow hilum Public
lowa State University IA1008LF I Lipoxygenase free Public
lowa State University IA1010 | Large seed Public
lowa State University IA1010LF I Lipoxygenase free Public
lowa State University IA1013 | Large seed & high protein Public
lowa State University IA1016 I Small seed Public
lowa State University IA1018 | Large seed & high protein Public
lowa State University IA1021 I Commodity, yellow hilum Public
South Dakota State University | Commodity Public
lowa State University 1A1022 I SCN resistant, yellow hilum Public
lowa State University IA1023 | Commodity, yellow hilum Public
Minnesota State University MN1011CN 1 Organic Public
Syngenta Canada S10-B7 1 High Yielding Food-Grade Soybean private
Pioneer 91M10 1.1 Commodity private

Syngenta Canada S12-A5 1.2 Expect Big Yields private




Minnesota State University MN1410 1.4 Organic Public
Syngenta Canada S14-P6 1.4 Yield Punch For High Performance Acres | private
Minnesota State University MN1505SP 15 Large Seed, Higher Protein Public
NuTech 154 15 Commodity private
Minnesota State University MN1607SP 1.6 Large Seed, Higher Protein Public
Stine 1700-0 New 1.7 Commodity private
NuTech 176 1.7 Commodity private
Minnesota State University MN1801 1.8 General Purpose Public
Syngenta Canada S18-R6 1.8 Top Yields Plus SCN private
eMerge Genetics 119F.Y 1.9 Early YHC private
Galena Genetics 19G01 1.9 Identity Preserved private
Galena Genetics 19G02 1.9 Identity Preserved private
Galena Genetics 21G02 1.9 Commodity private
Syngenta Canada S19-90 1.9 Consistant Yields and Strong Disease private
Protection
lowa State University 1A2011 Il Lacks lipoxygenase-2 Public
lowa State University 1A2012 Il Large seed Public
lowa State University 1A2040 1l Large seed Public
lowa State University 1A2041 Il Large seed & high protein Public
lowa State University 1A2042 Il Large seed & high protein Public
lowa State University 1A2046 Il Large seed & high protein Public
lowa State University IA2053 1l Large seed & high protein Public
lowa State University IA2054 Il Large seed & high protein Public
lowa State University 1A2063 Il Large seed Public
lowa State University IA2067 Il Large seed & high protein Public
lowa State University 1A2068 Il SCN resistant, yellow hilum Public
lowa State University IA2074 Il Large seed & high protein Public
lowa State University I1A2076 Il Large seed Public
lowa State University 1A2093 Il Commaodity, yellow hilum Public
lowa State University 1A2094 Il Commodity, yellow hilum Public
South Dakota State University 1l Commodity Public
Minnesota State University MN2001SP 2 Large Seed, Higher Protein Public
eMerge Genetics 209F.HPC 2 High Protein with SCN private
Stine 0200-0 2 Commodity private
Stine 2000-0 New 2 Commodity private
Syngenta Canada S20-G7 2 Strong Disease Protection private
Stine 2100-2 2.1 Commodity private
Dairyland DSR9-2118 2.1 Commodity private
Pioneer 92M10 2.1 Commodity private
eMerge Genetics 230N 2.3 Elite Yield and Defense private
eMerge Genetics 2388 2.3 1% Ultra Low Lin private
Galena Genetics 23G03 2.3 Commodity private
Galena Genetics 23G07 2.3 Commodity private
Galena Genetics 25G01 2.3 Commodity private
NuTech 236 2.3 Commodity private
Syngenta Canada S23-T5 2.3 Yield plus SCN plus Food-Grade private
Characteristics
eMerge Genetics 240F.Y 2.4 Tofu Type with Med Protein private
eMerge Genetics 247F.HD 2.4 High Digestibility private
eMerge Genetics 248F.HP 2.4 High Protein private
NuTech 245 2.4 Commodity private
Stine 2400-0 2.4 Commodity private
Stine 2500-2 2.5 Commodity private
eMerge Genetics 258F.HPC 2.5 High Protein with SCN private
Syngenta Canada S25-D3 2.5 Soybean For Food-Grade Market private
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Syngenta Canada S26-F9 2.6 Top Yields Plus SCN private
Ohio State University HS96-3136 2.6 Food production Public
eMerge Genetics 277F.HD 2.7 High Digestibility private
NuTech 278 2.7 Commodity private
Pioneer 92M72 2.7 Commodity private
eMerge Genetics 29Y115 29 Tofu Type with Avg Protein private
Ohio State University Ohio FG3 2.7 Food production Public
Ohio State University Wyandot 29 Food production Public
lowa State University IA3011 1 Large seed & high protein Public
lowa State University IA3021 1l Large seed & high protein Public
lowa State University IA3022 1 Large seed & high protein Public
lowa State University IA3023 1l Commodity check Public
lowa State University IA3024 1 Commodity check Public
lowa State University IA3027 1l Large seed & high protein Public
lowa State University IA3027LF 1 Lipoxygenase free Public
Ohio State University Ohio FG4 1 Food production Public
Ohio State University Dilworth 3.1 Commodity Public
Ohio State University HS0-3243 3.1 Commodity Public
Pioneer 92M14 3.1 Commodity private
eMerge Genetics 317.TC 3.1 Elite Yield and Defense private
Stine 3300-0 New 3.3 Commodity private

Stine 3300-2 3.3 Commodity private

Stine 3308-2 3.3 Commodity private

Stine 3400-0 New 34 Commodity private

Stine 3400-2 3.4 Commodity private
eMerge Genetics 348.TC 34 Elite Yield and Defense private
Pioneer 93M52 3.5 Commodity private

Ohio State University Dennison 3.5 Commodity Public
Dairyland DSR-3590 3.6 Commodity private
eMerge Genetics 365F.Y 3.6 Yellow Hilum with SCN private
Pioneer 93M62 3.6 Commodity private

Ohio State University Kottman 3.7 Commodity Public
Pioneer 93B82 3.8 Commodity private
eMerge Genetics 388.TC 3.8 Elite Yield and Defense private
eMerge Genetics 389F.YC 3.8 Yellow Hillum with SCN private
eMerge Genetics 3867SCN 3.9 1% Low Lin with SCN private
Stine 3900-2 New 3.9 Commodity private

Stine 3870-0 3.9 Commodity private

lowa State University 1A4003 \% Large seed & high protein Public
Ohio State University Ohio FG5 \ Food production Public
eMerge Genetics 414F.Y 4.1 Tofu Type with Med Protein private
Stine 4100-2 4.1 Commodity private
eMerge Genetics 428F.HPC 4.2 High Protein with SCN private
eMerge Genetics 446F . HP 4.2 High Protein and STS private
Missouri State University MPV 4238N 4.2 Commodity Public
Pioneer 94Y21 4.2 Commodity private
eMerge Genetics 4328 4.3 private
eMerge Genetics 435.TCS 4.3 Elite Yield and Defense with STS private
Stine 4300-2 New 4.3 Commodity private
eMerge Genetics 447.TC 4.4 Elite Yield and Defense private
eMerge Genetics 448F.HPC 4.4 High Protein with SCN private
Stine 4400-2 New 4.4 Commodity private

Stine 4500-2 New 4.5 Commodity private
Kansas State University KS4607 4.6 Commodity Public
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eMerge Genetics 477.TCS 4.7 Elite Yield and Defense with STS private

Arkansas State University UA 4805’ 4.8 Commodity Public

Hornbeck HBK C4926 4.9 Commodity private

SoyTec S043987 4.8 Commodity private

Stine 4800-2 New 4.8 Commodity private

SoyTec S044046C 4.9 Commodity private

Arkansas State University Osage \% Commodity Public

Arkansas State University Ozark \% Commaodity Public

Kansas State University KS5004N 5 Commodity Public

Kansas State University KS5007sp 5 Average linolenic acid concentration of 3% | Public

Stine 0500-0 New 5 Commodity private

Hornbeck HBK C5025 5 Commodity private

Missouri State University Stoddard 5.1 Commodity Public

eMerge Genetics 528F.Y 5.2 Group V YHC private

Stine 5400-0 New 5.4 Commodity private

SoyTec S032482 5.5 Commodity private

Kansas State University KS5502N 5.5 Commodity Public

Kansas State University KS5505sp 5.5 Above-average seed size and protein Public
content

SoyTec S022010 5.6 Commodity private

Hornbeck HBK C5894 5.8 Commodity private

Ohio State University HS98-3818 low linolenic acid variety Public
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