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Abstract

The plant breeding sector is a fundamental part in the market of seeds and plants. Plant
breeders create new varieties and traits in plants, mostly through crossing plants or through
genetic modifications. This process of adapting plants and seeds liesulsieties that
contribute to the sector and the global society in several ways. Varieties can have a higher
yield, be better resistant to weather conditiand canbe protected against deceases. These
adaptions make food available on a broader scaletla@refore contribute to solutions of
several worldwide food related problems. However the intellectual property protection of
theseinnovationshas changed over the years. Next to the plant breeder rights, a new
intellectual property protection system emed in the seed sector: the patent protection of
traits and techniques. Both intellectual property rights interacted in the sector and that resulted
to a certain extent in a friction. €hpresent researdh aiming to determine what kind of
effects arisdrom the friction between the patents and plant breeder rights in the seed sector,
the consequences of this friction and the results of this friction on the seed market.

Results show that several effects occur from the friction. There are effects sectbein

terms of the market share division, in termsaoflecrease ithe amount of varieties, the
amount of court cases related to the sector and the stakes for the global society in terms of
food availability and variety. The results show that the seatket currently is not a stable
competitive market and that an oligopoly was created over the years. The current patent
systemin combination with severabaves of mergers and acquisitions in the sdateps this
oligopoly in place This research proves a mul@nnual overview of the market shares in the
seed sector to establish the creation of the oligopoly and to create a timeline of this occurrence
linked to the patent systeand several merger and acquisition wavEse results of this
research cahe used as a base for further research in the sectar@mskfulto determine the

friction at hand and possible solutions to this friction in the seed sector.

Keywords: Plant breeder rights, mtents on traits and techniques, friction effects,
market share influences, sectorial influencesjecreasing varieties, court casesnergers
and acquisitions, oligopoly creation and oligopolyreservation.



Table of contents

i L1 0To [ o1 1] o PO PP P PP PUPRP PP 3
2. Problem statement & research qUESHIQNS...........cccooiiiiiiiieieeniiiieee e A
2.1 JUSHIFICATION. ... eeee ettt e e e e et e e s e e e e e e e e e e e e e e e e e annnnnnnd 4
A O ] o TT=T o] 11 = PSPPSR 4
2.3 RESEAICN QUESTIONS. .. ..uuiiiiiiiiiiiiiitiiiiteee et e e e e e e e et e e e aaaeaaaaaaeeeeeeaeesa s e s s s aa e s nnannensrenrnrrresens 4
B Y] 010 11 1= P 5
2.5 Applicable 1€QISIAtION............eiiiiiiiie e 5
2.5.1 United StateS DIFECHIVES.......uiiiiieiiiiiiieiiee et e et e e e e s e e e e e e e annes 5
2.5.2 European Regulations & DIF€CHVES........uuiiiiiiiiiiiiiieeeee e 5
2.5.3 European Patent CONVENTION.........cciiiiiiiiiiie e e e 5
2.5.4. DULCN NAONAI LAW......ceiiiiiiiiiiiiiiee et e e e e e 5
2.5.5. CASE LABW. ..ciiiiiiiiiieeie et a e e e e e e e e e e e e e e e e e e 6

2.6 BACKGIOUNG......ceiiiiiiie ettt e e e e e e e e e e e n e e e e e aaanne 6
b2 A\ =1 oo (o] [ To | AP 7
3. LITEratUIE REVIEW. ... ieiiiiiiiii ettt et e s e e et e e e e 8
3.1 Plant Breeder MgNTS..........ve e e 8
311 The breeder.sd. .. .eX.empl i 0 . 8
3.1.2. The f.armer.s.0.. 0.0 il ..0.E6iiiieeeneenne. 9
3.1.3 REMAINING EXCEPLIOMS. ...ciiiiiiieiieee e e e e e e e e e e e e eeeaaaaaaaaaaess 9

B T = 1] PP 9
3.3 Plant breederights VErsus Patents..........ccooiiiiiiiiiiiiiiiiiiieee e 10
3.4 Current 1egal SOIULIONS ........oiiiiiiiiiiie et e e n e e e e e anes 11

B RESUIES. ..ttt 12
4.1. The seed sector and its different business madels.............c.cccveeriiiiiiiiieee, 12
4.2 Mergers and ACQUISITIONS.........ooooiiiiiii i re e e e e e e e e e e e e e e e e aaeaaaaaaaaaeas 15
4.2.1 DOWDUPONE IMEIQET......eitieiiiiiieeieee ettt ettt e e et e e eeeeeeees 17
4.2.2 ChemChin&®yYNgeNta MEIGEN..........uiiiiieeeiiiieieee et e e 18
4.2.3 BayetMONSANTO MEIQEL......ccceeieie e ettt e et et e e e e e e e e et e e e e et e e e e eanan s 19

B INEEIVIBWS ...ttt e e ekt e e et e e e e e n et e e e b e e e e e e 20
5.1 INTEIVIEW KBYGEINE. ... . i ettt ettt e e e e e st et e e e e st e e e e e e s ansbbeeeeeeeeana 20
5.2 INTEIVIEW BEJO SEEUS......eiiiiiiiiiiiiiii ettt s e e e e e e e e e annes 21
6. The effect of the friction on the amount of seed varieties...........ccccccevviiiiiiii e 22
6.1 Decrease in the amount of independent farmers and plant breeders.............ccvveeeeeeee. 23
6.2 The influence of muinationals on the market price of seeds...........cccccceeeviiiiiiineeeeninnee. 24



7. Elaborating on the research QUESHIONS...........ooiiiii e 25

7.1 How do the intellectual property rights of patents and plant breeder rights influence each

(01 011 o UOP PR 25
7.2 How can the friction between patents and plant breeder rights be defined?2................. 25
7.3 Which economic, social and legal effects of the friction can be defined?...................... 26

8. DISCUSSION. ...ttt e ettt ettt e e e et e e e e e e st e e et e e e e e s e e et e e e e e e n R R e e e e e e e e e annrnrneeeeeeaanne 27
9. CONCIUSION ...ttt ettt e et seb et e e et e e ab e e e e b e e s 29
10. REIEIBICES. ... ittt ettt ekt e e s bt e e et e e e a e e e e e e e 31
Y o] o= o o [ TP PP PP PP PRPPPPPP 37

1. Introduction

The plant breeding sector is a fundamental part in the market of seeds and plants. Plant
breeders create new varieties and traits in plants, mostly through crossing plants or through
genetic modificationsA plant variety is for example a tomato plant tht produces red
tomatoeswith a longshelf life. Thelong shelf life in this situation is thepecifictrait within

the product. A specific trait can be embedded in several plant varieties at the sam&ntime.
apple with a long shelf life is a different plant variety but can contain the same trait, for the
long shelf life, as the tomat®his process of adapting plants and seeds results in vadaties
traitsthat contribute tahe sector and the globsbcety in several ways. Varieties can have a
higher yield,be better resigmnt to weather conditions and ch@ protected against deceases.
These innovations make food available on a broader scale and therefore contribute to
solutions ofseveral worldwiddood relatedoroblems.

This research aigto determine what kind efconomic, social and legeffectsarisefrom the

friction between the patemtind plant breeder rights the seedsector(Zembla, 2015 GHK
Consulting,2011) andthe consequences of this frictimm the sector and the global food
varieties The focusof this research ion the Netherlands and thaubpean Uniorbecause
legislation on this subg differs per continent anger country The amount and diversity of

plant breedersnakes the Netherlands an ideal case study. The friction between plant breeders
and patent owners is also present in the Netherkg®isbla, 2015)

Plant breeder rights and patents are both protective instruments for a new invention and are
both aimng to protectintellectual propgy. Companies operating in tiseedsector have few
options to proteatewly created products technigus. The companies have the possibility to
stack both intellectual property rights on one plant variety in booation with trait
protection. This gives a certain overprotection of the planiety. Smaller plant breeders in

the sector cannot use the protected variety or twaihnovateand cannot compete with the
multinationals in the seed sector that protdttheir traits and techniques thoroughlyHK
Consulting,2011). The friction in the sectothereforeoriginates from the smaller plant
breeders that cannot use the genetic information from specifictpastanymore due to the
patent protection. Thetacking of ntellectual property rights createssituation withbetter
protected plant trast howeveron the other side decreases the possibilities ofl so@apanies

to innovatevia this trait without paying for licence3hefriction in the seed sector and its
economic, social and legal effeatsll be explained later oin more detail First of allthe



research objectives will be formulaté8ection 22), the methods will be elaboraté8ection
2.7) andbothintellectualprotectionsystemswill be explained Section3.1& 3.2).

2. Problem statement & research questions

2.1 Justification

The possibility of a market changeand business model adaptidowards6 v ar i et i es
demand driven by specific customer demandad a decrease ithe global amount of
varieties influences the global market(Kenner, 2008) The power of the multinationalsas
grown over the years and they currently have a global oligopoly in the seed Jéwtor
magnitude of this prdbm influencesall kind of sectors that are intertwined with the creation
of newtraits, newvarieties and the sales process of vegetaibtecrop seed#\t this moment
there isinformation availabl@bout the problem at hand, but thkisowledge is mostly focused
on eitrer patents or plant breeder rights and there is not much research alsftediseof the
friction between both sides. The knowledge on the friction between thosatsllectual
property protection methods should be used to loolorag-term solutions dr the effects
resulting from the friction betwedwoth protective measure3he influence omultinationals

in the seedsectorhas started to increase tremendously in the last few {®acsion4). The
market shares are increasing rapidly andeffiectson the smaller plant breeders are now felt
the most as they are being outcompeted byottgwpoly of big multinationals holding the
patents (Louwaars, 201%HK Consulting, 201l The growing market share of these few
multinationals in thiscompeting market is making itough for the small plant breeder to
innovate ancconductresearcton new vegetablevarieties without being obliged to pay for a
license to use a patenttdit. This process of outcompeting the smaller plant breeders and the
market shif towardsanoligopoly by themultinationals resulted the drive ajtification for
this research.

2.2 Objective

The objective of this research ispgmvide dliterature analysis of thiiction problem at hand
(Zembla, 2015 Louwaars 2015; GHK Consulting2011) andto acquirepossible ways to
stabilize thesituationand to decrease the frictiin the sector with the acknowledgement that
further research will be needddis necessary to study the provided literature on this subject
and to look ahow this research can contributethe debateThis research will elaborate on
the frictionthrough the perspectives of tpatentsystem and the plant breeder rigimsthe
seedsector.A number of research questions are outlineddatermineif there is apossible
solution to the frictiorand to determingvhetherthere areeconomic, social and legaffects

of this friction on the global seed sectoland the plant varietiesThe reearchwill be
conducted viaa literature studyn thesubject.Interviewsare conducted as case examples
from the seed sectofhe objective will beeviewedin the discussion and conclusion

2.3Research questions

The main research questien

What are theeffectsof the friction between patents and plant breeder rights in the vegetable
seedsector?

The following sub research questions aised to support and analyse the main research
question

-How do the intellectual property rights of patents and plant breggles influence each
other?

-How can the frictiorbetween patents and plant breeder ripletslefined?



-Which economic, social and legeffectsof the frictioncan be defined?

-Are the defined effects at the general interest oséwtor and thglobalsociety?

2.4Hypothesis

The friction will have effects on thglobalamount of plant varieties in the future, it will have

an effect @ the market now and in the future and it will have an effect on how to breed plants
in generalvarieties ordemandl (Louwaas, 2015; Betz, 20355HK Consulting2011).

2.5Applicable legislation

2.5.1United States Directives

The following directives provide the legal basis in the United States for the protection of
intellecual property in the seed sector.

Council Directive 35 United State€ode § § 161164

Protection Act [1970]. 7 United States Code §§ 22882

2.5.2 European Regulations & Directives

The following directives and regulatismprovide the legal basis Europe for the protection
of intellectual property in the seed sector. TBietechnology Directive (98/44/EC) is an
important instrument in the patent legislation to determine whatisntable in the seed
sector and how countries should adapt thegjislation to this legislation.

Council Regulation (EC) No 2100/94: Plant variety Regulation

Council Regulation (EC) 2011/167/EU:

Plant Variety Directive 98/44/EC, [1998]

2.5.3 European Patent Convention

The European Patent Convention was the base for the creation of the European Patent Office.
The convention includasilesfor patenting live products in Europe and how to apply for such

a patent.

EPC Art. 52: Patentable Inventions

EPC Art. 53: Exceptions to patentability. Especially Art. 53 (b): European patents shall not
be granted in respect of: plant or animal varieties or essentially biological processes for the
production of plants or animals; This provision shall not applyniorobiological processes

or the products thereof;

EPC Art. 54: Novelty

EPC Art. 55: Norprejudicial disclosures

EPC Art. 56: Inventive step

EPC Art. 57: Industrial application

EPC Art. 64(2): Rights conferred by a European patent

EPC Art. 69: Extent gbrotection

EPC Art. 98: Publication of the specification of the European patent

EPCR. 26: General and definitions

EPC R. 27Patentable biotechnological inventions

2.5.4. Dutch National Law

The following legislation ispplicable on the case study of the Netherlands. In particular the
Dutch Patent Act (1995) that was conducted as a result of European directives and
regulations.

DutchPlant Pateat Act. 1930

Dutch Patent Act [1995] Art. 3



2.5.5. Case Law

The following case law is used to understand the creation of patents on living products, to
understand the persecution of plant breeders by multinationals and to reflect on patents in
conventional breeding.

State of Israeil Ministry of Agriculture v. Unilever N.V., Ca§20002/12, [2015]

Plant Bioscience Limited v. Syngenta Participations AG Groupe Limagrain Holding, Gase G
0002/13, [2015]

Diamond v. Chakrabarty, 447 U.S. 303 [1980]

Monsanto Canada Inc. v. Schmeiser, Case 29437, [2004], SCR 34

2.6 Background

A literature study is conducted in order to clearly analyse the points of view regarding the
friction in the seed sectoiThe literature is focused on the seed settogeneral. Where
needed a focus is made on Europe and the Netherlands in particuldociibiss made due to

the differences in legislatiomn patents and plant breeder rightsdifferent countries and
continentsand the amount of specific literature on plant breeders in the Netherlands

The discussion on the frictiois split up in twopoints of view On the one hanchére is a
group who supportthe companies using paten@n the other hanthere is a group that does
not share the vision ahe companies using paterdsad who overall suppors innovation
through the plant breeder righsnd t he br ee d®muwsads, 2016 SHKpt i o n
Consulting,2011). These groups are represented rbgearchers, analysts, companies and
plant breeders in the seed seciidre group that supports the usepatens in the seed sector
statesthat patents r@ legally possible and protect the new createatycts techniques,
methodsand investmentagainstcopycatsand competitors in the sectfirouwaars, 2015).
The companieput a lot of money in the researoh the creatiorand developmeraf a new
varieties and traits. They want to protect this investment by applying patents orir#its,
techniqguesand methodsThe patents reassure the companies that research is still a viable
option for innovation and that no other compasmgoing to sell theiideas.The patenis an
assurance thatnew traitin vegetable seedsill be protected foat leas20 years (Louwaars,
2015).

On the other hanglant breederstatethat the possibilitiesf usinggenesfor the purpose of
breedingnew varietiesaaredecreasingnd that a few multinationals have all the powethe

seed sectoand can holdn to that power because of thatents that provide themnaarket
oligopoly. Plant breederdid not need lawyers or legal counsel in the past to maketisaire
they could create products through plant breeding, but they do now.

In the seed sector in generalpn® money is needed for R&D create a specific tradr
variety due to the innovations in techniques and methdtds multinationaldn the sector
may be faster in the procee$ developinga newtrait, due to (financial) scale advantages,
which meanghe competition is harder than eyeouwaars, 2015).

The scientific journals and othegzsearchdatawill be analysedrom bothpoints of viewand

will help to determine the effects of the friction in the seed sector. This information will be
used b reat aconclusion.Relevant case lavthe creation of patents and plant breeder rights
and an elaboration opatents and plant breeder rightall be the starting pointof this
researchFurthermoreresearch will be conducted on the legalisagod policy systems that
have to handle thigiction in the seed sectoiheselegal aspestand the patent lawdiffer

per country, therefore the focus will be on the Netherlands and theTEH.EU use
directives and regulations to make comparable legislation awailabthe member states.
Slight differences between countries might occur due togtheernmentalnterpretatons of



the directives of the EUFurthermore, therecan also be differences in the legislation
regardingthe protectionof different seeds. Most of the literature used for this research is
regarding the general seed sectbiregislation or market data ffiers, because of the seed
diversity, the field cropand vegetable seeds are used as reference phisteference point
represents around 96% of the seed market (Fig(ea C) Group, 2008)

Global Proprietary Seed Market, 2007
Grass & Forage

Legumes
Vegetable & 4%
Flower Seeds
17%

Field Crops

79%

Figurel, Global Proprietary Seed Market 2007, Reprirftech: Who Owns Nature?, by ETC Group, 2008

2.7 Methodology

The aim of the literature study is to answer the research questions and to reflect on the
objectives of the research. The literature will reflect on the friction in the seed sector and the
effects of the intellectual property rights in the sector. The literature will also elaborate on the
differences between the intellectual property rights and specific exemptions that define the
friction in the sector. Furthermoreformation is needed raglding the process of trait and
variety creation

The literature study is an analysis of scientific data in scientific journals. These journals will
be retrieved from databases such as Scapasgle Scholaand thegjournal collection of the
WageningeruUniversity Library.Information will also be retrieved from online reports, papers
and news articles, to have an-tiopdate literature study on the market data and case law. A
part of the market research and case law used for this literature researdt yeigpresent in
scientific journals and therefore other sources such as online reports, papers and news articles
were used. Information was gathered up and until the end of April 2017. This is relevant due
to the developments in Europe regarding theifnicin the seed sector. Current legislation and
case law is used in this research to give a relevant analysis of the current friction in the seed
sector.

The literature studywill bethe general framework of éiresearchThe problem statememt

this regarchregards theeffects of thefriction betweenthe two methods opfrotecting new
inventions in the same field of researdlouwaarset al, 2009; GHK Consulting2017).
Different views will beelaboratd on thefriction at hand. These views on tiréction will
comefrom literature thatvas gathered for this literature research. Also itwterviewswere
conductedduring this researcilhese interviews will be used to giaa illustrativeview on

the situation in the Dutch seed secibe interviewswere conducted with the aim of giving

an insightin Dutchseedcompaniestheir business models and their viewthe friction in the

sector. These interviews are not for qualitative or quantitative research purposes, but are used
as an example of the [ut seed sector. The interviews were conducted at Keygene

Wageningen and Bejo Zaden. Keygene is a com



makes use of the patent system in the seed sédtdfeygene Wageningerihe CFO and

Vice President of Legal Affairs were interviewethis interview was conducted at the
Keygene office in Wageningen.

Bejo Zaden is a plant breeding company that makes use of plant breeder rights and
occasionally uses patents to protect theteliactual property. At Bejo Zaderthe Plant
Breeder Rights and Variety Register Expert was interviewhi. interviews was conducted

via a telephone conversation.

The questions in the interviews were conducted with the purpose of getting an ingfght in
sectorand a reflection on the friction in the sector. Both companies reflected on their specific
situation in the seed sector and the effects of the patent system, the plant breeder rights and
the friction in the sector.

This total collection of liteature and thdlustrative interviewswill result inanswers on the
research questions aad elaborate discussiamd a conclusian

3. Literature Review

3.1Plant breeder rights

Plant breeder rights (also named Commity Hant Variety Rights (CPVR) are an intellectual

property right. Intellectual property rights can be owned by a person or a company and give

the exclusive rights to use its own plans, ideas or other intangible assets without the worry of
competition, at least for a specific periofitime (IntellectualProperty Rights, 2017). This

intellectual property right can protect a new variety in Europe for 25 to 30 years depending on

the plant variety louwaarset al., 2009; A&. 19.1, Council Regulation (EC) No 2100/94

[1994 OJ L 227. Plant breeder rights can be applied on each single plant variety. In the
Netherlands plant breeder rights can be granted by the Board for Plant Varieties and the rights
are regulated by the Dutch Seeds and Planting Materials Act (Pla22as), There are f@w

specific characteristics that need to be applied on the new variety to obtain a plant breeder
right on the product. The variety needs to be Distinct, Uniform and Stable (DUS) and the
created variety needs to be némovelty) and have an approved namrt( 7, Council

Regulation (EC) No 2100/941994] OJ L 227. After a successful application the plant

breeder right is granted to the product. If the company sends its application to the Community
Plant Variety Office (CPVO), the plant breeder right carubed in all the member states of

t he EU. But the product can only be protect e
rights (Plantum2015) The new variety can exclusively be (re)produced by the company
personthat ownsthe plant breeder righto that variety. There are a few exceptions to the
protective measures of the plant bredaher rig
and the farmersé privilege, which wil!]l be ou
311The br eenmpton s 6

The br eederArl5@ oamipRegulation (EC) No 2100/94994]0J L 227

makes it possible for other companies to continue researobw products with a protected

variety. They may freely use the protected variety for the devetoprof a new vaety. The

genetic information of varietids collected in a genepool. Competitors can use these genes to

keep innovating on the existing variety, or to create a new variety that has specific traits from

the original variety. Because of this exemptispecific traits are not protectédm furthe
innovationand can be used again in other plants or can be used to create a more complete
variety of the same plant. For exameplant varietythatis adapted to be protected against a

specific disease. If that plant variety is only protected by feegder rights, the genes of this

vari ety wil/ end up in the genepool . in tha
di seased6 gene to create a new pspaciicdiseaser i et y

8



This newvariety does need tmeet the DUS requirements again and therefore needs to be

distinct. This prevents that the original product will be copied by a competitor, but does make
it possible to keep innovatingith an existing variety or specific traith short, acompetitor

does not need to invent the trait itself but can innovate with existing intellectual property

material fromother plant varieties or can improve an already created variety.

312The farmersodé privilege

The f ar merAtdold.p,CounciliRegrlgtiofEC) No 2100/941994]10J L 227 is a
guideline thatcountries can implement in their legislation. This privilege allows farmers to
save and reise seeds that were harvested from a protected plant variety. The protective
measures of the plant breeder right not effective in this case. However the farmers are still

not allowed to sell the harvested seeds. They may only use the seeds on their own farm to
reproduce thelant

3.1.3Remaining exceptions

The private use (A. 15A, Council Regulation (EC) N&®100/94 [1994] OJ L 227 of
protected varieties and the use of varieties for expetahémorrcommercial) purposes (A
15B, Council Regulation (EC) No 2100/94994]10J L 227 areallowed in the plant breeder
legislation.

3.2Patents

A patentis anintellectual property right that protects the innovative ttaithniqueor method

tha the company has developedid intellectual property righldoesnot protect anndividual

plant variety but protectsthe process of creating ghplant variety andfahe trait (embedded

in the plant varietyijtself. The traitis a specific property of the variety, for example a trait can

be a longer shelf life in the product. The tredin therefore be applicable in more than one
variety at the same time.

The appliation for a patent in an individual country can be applied, examined and granted
under national law through individual national patent offices or through the European Patent
Office (EPO) under the European Patent Convention (EP@xdmpany wants to appthis

right in more countries at the same time they can do this via the European Patent Office. A
special unitary patent agreement was ratified in 2017 to make this possible (Unified Patent
Court (2017). They can grant a unitary patent thatgplicable in all countries that ratified

the UPC agreement and other countries participating in the unitary patent regulation. In total
the unitary patent was expected to be valid in 35 countrt@msnaarset al., 2009). Currently

a unitary patent is vl in 25 countriesThe Select Committee &he Preparatory Committee,
2014; Unified Patent Court (200)7 The European Commission was already preparing this
unitary patent for several year, the ratification was finished just rec&iyngil Regulation

(EC) 2011/167/EV)

There are a few specific characteristics that need to be appliedhew trait to obtain a
patent. The trait needs to be new, invemtnd industrially applicabl@he patent protects the

use of the trait by third parties. Other companies cannot producesells®, even import the
patented product without permissioho(iwaarset al., 2009). The paterdwner has the
exclusive right on the patented product. Private and experimental resear{mon
commercia) are also excluded from the patents protection. Patents in Europe do not contain a
farmers exemption or a | i mit emusingrthe paleatedd s e X
productor use thetrait, techniquesomethodgo further innovatehe product or create a new
varietyor traitis strictly forbidden.



Most of the filed patentat the United StateBatent and Trademark Offiege abiotic stress
tolerance trait patents. These traits are created to make plants ready for climate changes such
as drought, heat, cold, floods, saline soils, etc. In 2010 most of these patens (77%) were filed
by the biggest six companies in the secidrese traits were introduced fourrent problems

related to that varietybut also with thefuture perspectiveof seeking for a monopoly
protection. Pests or pathogen resistant traits are on the second place when looking at patent
applications in 2010HTC Group,2011)

. = H Source: Agrow
Biotech Plant Patent Applications, World Crop

USPTO (March - December 2010) Protection News

Abiotic stress tolerance 132
Pest or pathogen resistance 80

Altered phenotype 51
_ Altered lignin content 35
_ Altered oil or fatty acid content 33

_ Altered nutrient content 28
- Herbicide tolerance 15
I other 23

Figure2, Biotech Plant Patent Applications, USPTO (Maf&cember 2010Reprinted fromWho Will Control the Green Econory2011

3.3Plant breeder rights versus Patents

Companies have the choice to use one of these intellgctprty rights or to use them bpth
depending on whether the criteria for both intellectual property rights are met. The companies
that arefavouringplant breeder rights to protect their traits are in conflict with the companies
innovating with the protection of patents (ZembZ)15 GHK Consulting,2011). The
companies now havthe option to choose in what walyey make further innovation o

variety or trait possible They can either choose to make further innovation possible via plant
breeder rights or to stdprther innovatiorvia other companies in the segtthrroughpatent

rights (except if a licence for further innovation is providelt) this way a legalstructureis

created with differenperspectivesegarding the process pfant breeding. The problem is
caused by the right to patent newly created traits and inventigants on the one hand, and

the breedersd exemption on the other hand.
innovate on already existing varieties from a genetic pool consisting also of varieties from
competitors. The br eed e fosaccompangtmipnovate towandsik e s |
new variety through using already discovered characteristics from plant varieties of other
companies. The patent system in Europe doesnothgemeesiab r e eder sd exempt i c
in conflict with the system of conapies using plant breeder rights. They cammoteed the
innovationon traits that have been protected by paténtaddition,they cannoproducethis

product themselves, with the purpose of further innovating the prooecause the traits
techniquesind methods are protected by the patent.

The EU created strategic objectives for the plant breeder rights subke asaintaining oEU

seed and propagating tlradeof materials breeding and agriculture industry competitiveness

by creating a balancdetween breedeand consumer rights. Also the maintaining and
development of plant genetic resource diversity via effective plant variety rights is an
objective(GHK Consulting,2011) Patents have disturbed the original objectives of the plant
breederrights resulting in the friction at hand.
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A plant varietycamot be protected bya patent. In the Netherlandhe National Patent Law
prevents patents to be applied on plant varietiesvever, the EU Biotechnology Directive
(Council Directive 98/44/E(,1999) is also applicable and thdirectivediffers slightly from

the National Patent Lawn the NetherlandsThe directive states that an invention that has
technical specifications that are not limited to one plant or plant variety can be patented
(Louwaarset al., 2009). This resulted in an indirect plant patent structure. The patented plant
traits are implemented in several plant varieties. Therefore the plant variety is aésdgaio
indirectly by the patentWhile the law states thaa plant varigt on its own cannot be
protectedby a patentthe trait (or technical specification) in the plamain be protectedrhe
directive 98/44/EC of the European Parliament and of the Cou@alr(cil Directive
98/44/EC, [1998)] also states that patents creategrotect working methods with essential
biological interests are not allowed be patentedHowever, the concept of essential
biological interests is not reallyedr and is explained in the EUoB2chnologyDirectiveas a
working method that is compkdy consisting of natural methods, such as crossing methods
and natural selectiolhereforeonly working methods that can be seen as not biological in
their essencecan be patentedLéuwaarset al., 2009). To confirm that the European
Parliament was nawilling to let conventional products and conventional breeding methods
be patented by multinationalthey drafted a resolution to prevent this (European Parliament
Resolution, [2012] RSP 2623This resolution states that the European Patent Office éslask
not to grant patents regarding the conveardglamethods of plant breedinguch as crossing
andnadt breedingd.

However recently the Enlarged Boastithe European BtentOffice decided to rule against

this regulation. The most current ruling on tregent system was done by telarged Board

of the Eurgpean RtentOffice (20152016). This verdict concerns an appeal against a patent
on t o ntaate mdlsrae, Unilever N.V, [2015). The ruling states that conventional
breeding methods are alled to be patentewhen they are in line with the application
standardsThe European Commission however stated on tHeoR@ebruary 2017 that these
kind of patent application should not be grant&éde Council for Competitiveness of the
European Union decided that patents on conventional breeding methods were not in line with
the Biotechnologypirective (Council Directive 98/44/EC, [1998] The member states of the
European Union confirmed this m{). Therefore a new policy needs to be created by the
European Patent Office how to deal with conventional breeding methods. Until a new policy
is created no patenggpplicationsconcerning conventional breeding metheds be granted

(De Brauw Blackston&/estbroek, 2017).

3.4 Current legal solutions

The EUBIotechnologyDirective (Council Directive 98/44/EC, [1998tontains a fevarticles

that were createdto resolveconflicts between the plant breeder rights and paten taits.
Article 12 of the directivecan be used in conflicts between parties who work with plant
breeder rights or/and patentsouncil Directive 98/44/EC, [1998] Howeverthe creators of

the articlesonly anticipatedbn conflicts related tgatentownerswho arenot willing to grant
licences for theise of a trait tmther companieg-or example dicle 12(1) Council Directive
98/44/EC, [1998] can be used if a plant breeder cannot apply for or use plant breeder rights
without any infringement on a patetinat was created on an earlier datdeplant breeder

can request a compulsory license for sgoclusive exploitation of the invention protected by
such a patentArticle 12 (2) Council Directive 98/44/EC, [199B]can be used by patent
ownersin a comparable situation as 12 (1). If a patwher cannot use a patent without
infringing plant breeder rights that were created on an earlier date, then the patent holder can
request a compsibry license for nomxclusiveexploitation of the varietyhat is protected by
plant breeder rights. Article 12 (3)C¢uncil Directive 98/44/EC, [1998]explains the
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conditions under which such a compulsory license is distributed to a plant breeder. The patent
owner, or the plant breeder who warits use plant @eder rightsneeds to prove that they

went to the patendwneror plant seeder and asked for a licertseuse thepatented trait or
theprotected variety. Al so they need to prove
technical progress orgini f i cant economic interestdo in re
patent is requested or for the protected plant varigiywaarset al., 2009).

The current legislation therefore does not provide any solutions to the friction at hand. The
provided calflict resolving articles are only applicable on cases where a licence was refused.

4. Results
4.1 The seed sector and its different business models

Through the breederds exemption a company th
for about four years. After thabther companiesatch up thragh innovations that contain a
comparablédrait (Louwaarset al., 2009).

Researchers of the Wageningen biiRbehalf of the ministry of Agriculture, Nature and Food
quality, have published literature that is related to the friction between paters andthe

plant breeder riglst(Louwaarset al., 2009). Also the evaluation of the Community Plant
Variety Rights (CPVR) by the GHKprovides literature on the tension between patent owners
and CPVR (GHK Consulting201]). Louwaars et al(2009) concludel that technological
innovation in the biology anthe patent legislatiogontribute to a more concentrated plant
development sector and arehaeit to the future innovation in this secthr.the seed sector
there is constant innovation, new varieties are created that can meet the demands from
consumer and producer. This imation is stimulated by the protective measures that make
sure the innovator receives proper compensationhircreategroducts and @a results a
larger market share in the sectoreTégislation related tplant breeder rights was specially
created dr this sectorThe plant breeder rightcluding the breededgxemption makes sure
that the best trait@and varietiesstay available in thegenetic pool of theseed sector
Developments in the molecular biologgsulted in the introduction giatents inthe plant
breeding sector. These patents are not only applicable on seeds and ,genetcs also
applicable on the new techniques of breeding and the additional materials/devices needed for
these techniques.

This introduction of patent® the seed swor resulted in a more narrow market. Only a few
companies control the biggest part of the mag&kgopoly). This results irconflictswith the
farmers. They are worried that the possibilities of choice between producers will decréase
that prices Wl be determined by companies instead of market competition

The seed industry has a high threshold for companies to join the sector. Because of the high
expenses that salt from a long research track aexpensiveequipment. Also there is thiessk

that another company will develop a similariety or trait before you have finished yours
(Crop Life, 2011; GHK Consulting2011) This narrow market okeedproducersresults in

less choicdor the farmersvhereto buy their seeds.

During the lasB80 years the developments in technology resulted in a lower amount of time
needed to create a new trait or variety. Where it tocR4l§eargo develop a varietyn the

8 0,atstakes around 41 yearstoday This means thatithe plant breedingsector the
departmenR&D at the top level companies is verg (15%25% of the company Also the

ten biggest companies in the sector grow-B% per yeafLouwaarset al., 2009) To keep

the level of R&D proportionate, companies have two choiEédberto invest in growth of

R&D within the conpany, which is rather expensiver, to do a takeover or merger with
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another company. In that case the R&D of that company is incorporated, also the technology,
varieties and traits are obtained. TRI&D investmentdilemmaresults in a lot of takevers

and mergers in the sectdrhis secondption of R&D growth has big consequences for the
seedsector The sectorcontains less competitors and the compamie maintainin the
market grow rapidly.This market develapent is resulting in an oligopolpf a few
multinationas (Louwaarset al., 2009)

The multinationals who areurrentlyusing these types of intellectual property protecfam
seedsaredivided across the glob@atents on plantraits and techniqguesan be obtained in

many countriessnd t he amount of traits and variet.i
exemption, are therefore decreasing. Moesearchregardingthis subject is needed to
determine if this is the way we globally want to controlftid sector in th@earfuture.

Companies have a choice how to protect thtiellectual property The influence of the
choice for patenteesultechoweverin a market shift in the sectdrhis influence started in the
United Statewia court casesdetermining that patents on life were allowdthis happened
via the Diamond v. Chakrabarty cad@amond v. Chakrabarty, 447 U.S. 303 [1980]his
case determined that a bacteria created in a laboratory is patentable.

It did nottake long for the first scientists to genetically modify plant cells. Monsanto was the
first to succeed in 1982 with soybean seddsrsantoco, n.d.)This was thestart of major
innovations and changes the seed sectoilhe subject matter in Ex parteildBert (1985)
made it pgsible to have patents on traits in plaffan Brunt,1985) From that moment
onwards the companies in the seed market started to grow ramdlythe whole sector
changed Via patents they created an oligopatythe sectarThis can be reviewed via the
market analysis in the next paragraph and ppeadix 1. Most of these companies are
originating from chemical companies who had big R&D departments and shified
(sometimegpartly) to the seed industry.

Patenting live productss possible in Europe rste 1998 and after that moment patenting
happenedrequently (Louwaarset al., 2009 Figure3. This made the markethare in the

seed sectaoshift. The first shift started in 1985 in the United States by granting the first patent
on a plant trait. The global sttenarket doubled in ten yearslfte 3, appendix1) and the
biggest four companies improved their marketstvéith 4%. From 1998 onwards companies
were alsoable topatent traits in Europe. In éhnexteight years the global seed market
increased with 13% and the biggest four companies improved their market share with 18% (at
this pointin 2006the four biggest companiedready owned 30% of the seed marketble3,
appendix1).

Figure 3 shows the increasé patent applications in Europe over the last few decades. In a
few years the amount of applications increased tremendously. phe=sgapplications on

traits are representatifer an even bigger amount of varietiegsgcause the patented traits
may beused inseveral phnt varieties at the same time. This increase in the amount of patents
results in a big amount of varieties with a double intellectual property protection of patents
and plant beeder rights (at market entry) and less varieties that can befarséarther
innovationvi a t he breedersd exemption.
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Figure 3, Number of patent applications and patents granted on plant s at the European Patent Office in Munich (accumulated) Research
according to official classificationdReprinted fromEuropean patents on plants and animals, 2014

Table3 and figures9 up and until 16n gppendix1, show how the market sharén the seed
sector wereshifting from 1985up anduntil 2016 The figure and tablesshow how much
influence a few multinationals have in the seed sediwoe. latest analysis of 2016 regarding
the division of market shares in the seed sector shows that the biggestftoationalsown

7% of theglobal seed market (Yuan, 2Q17his is a rapid growth if it is compared to 2006
were the biggest four multinationals had a 30% market share and innt@96the biggest
four multinationalshad 12% of the market share (Louwaars, 20Ks).a result of the
introduction ofpatents in theseed sectothe market share has shifted towatlds current
oligopoly situation.The rapid market sharéncreasdor the multinationalss adirect result of

the patents that they have obtainedtaaits, techniquesand methods in the seed sector over
the same periolLouwaars, 2015)Figure4 shows a multiannual analysis of the seed sector
conducted from the available annual data in the literature. The total share consist of the four
multinationals that owned the Ilgjgst market shares in the seed sector on that point in time.
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biggest four
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Figure4, Multiannual market analysis of the seed sector, by Wilco Muller, 2017
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Figure 5 shows the prognoses regarding the protection of crops and the applications for
protecting seeds and traits. The trend that was already reviewed in a historical perspective will
continue in the futureln the current situationhe oligopoly will continue teexist and will

even grow biggeif the top four companies are the companies who areasing the amount

of patents o traits. It islikely that they will be the companies who are increasing the amount
of patents and protective meass knowing that thealreadyown 79% of the market in 2016.

As shown in the figure the amouof seed and traits expected toncrease 60.34% in fes

years and crop protection is expectednicrease by 28.59% five years. The biggest four
multinationals in the seed sector also have departmérdsare specialiseith bio pesticids,
precision arming and fertilizer businesAn assumption of rapid growth of the biggest four
multinationals can be madé/hat wouldresult in a strongesligopoly in theseedsector.
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Pr;;zgon Biopesticide = Seed&Trait Fertilizer T:frcrﬁ:?g"
w2016 548.8 33.7 6429 1,673.80 30.8
— 2021 705.7 75.1 1,030.80 1,929.30 69
CAGR 5.16% 17.40% 9.90% 2.90% 11.70%

Figure5, Market Forecasts global crop protection market and related sector POR&printed fromAnalysis of New Patterns and Future
Trends in Global Agriculturdyy Yuan, 2017

4.2 Mergers andAcquisitions

Mergers and acquisitions in the seed sector enabled the multinatiodatsyéase the amount
of competitors and toreate an oligopolyn the ®ctor. The biggest companies in the seeds
sector have an annual growth of 5% per yeafLouwaarset al., 2009). To keep the level of
R&D proportionate, companies have two choices. Either to inveastrapidgrowth of the
R&D departmentwithin the company, which is ttaer expensive. Or to do a taker or
merger with another company. If a company desothe second option the external R&D
department is incorporated or the R&D departments are combined. The technology, varieties
and trais are combined in one (biggecpmpany. This method of increasing the R&D
depatment results in a lot of takgers andmergers in the sector. The market contains less
competitors and the companies who survive in the maigew rapidly. This market
development is resulting in an oligopoly for a few multinational compahmsiaarset al.,
2009).

The Dutch Limagrain @ is @ example to illustrate how this principle of mergers and
acquisitons works in the seed sectoiglire 6 shows thatimagrain started as a cooperative

in 1942 and acquired a lot of other companies since that(Masmmama, 2014)Limagrain
acquired the traits, technologiaad other useful parfsom all those companies. Also they
participated with other companies in the seed sector and created several new joint ventures.
Since 2013Limagrain proceeded witlcquisitions and mergers and imetlast two years
Limagrain created two new joint venturésnjagrain, n.d).. Thisis acaseexampleon how a
multinationd acquires an oligopoly position inseed sectorThe competing companies are
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sensitivefor mergers or get involved in an acquisitidrhis proces$asless competition in
the sector and bigger multinationals as a result.

CONSOLIDATION OF SEED COMPANIES IN THE EU MARKET

THE LIMAGRAIN CASE
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Figure6, The Limagrain Case, Reprinted fromoi@entration of Market Power in the EU Seed Margtylammama2014

More recentlyin 2016 and 2012 f e w i fa ritbiKietatianals)in the seed sectare

trying to merger or to proceed on an acquisition of another multinati®edent merger
proposals in the agricultural biotechnology, seed and chemicals sector follow two previous
waves of consolidatian Onein the mid1980s and a second from the late 1990s through the
2000s Moss,Hauter& Johnson 2016). In the second wave, Monsanto alone acquired almost
40 companies. Between 1985 and 2000 the biggest six companies (Monsanto, Syngenta,
Bayer, DuPont, Dow ah BASF) acquired about 75% of the small to medaire firms
enga@d in biotechnology researchM@ss, Hauter & Johnspn2016). Currently the
multinationals are competing for new mergers and takeovers that can result in a new wave of
consolidations. The fldwing mergers and acquisitions in the seed sebimre been
announcedecently
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4.2.1 Dow-DuPont Merger

DowDuPont Financial Profile

‘@’1 @ J]DZ DowDuPont

Revenue ~$54B ~$28B ~$83B

Operating o o .

EBITDA $9B $6B $15B

Opert?tmg EBITDA ~17% ~21% ~18%

margin %

Dividend Polic 45% of 25-45% of Cash Consistent with Current
Y Net Income from Operations Policies at Both Companies

Credit Rating? BBB/Baa2/BBB A-/A3/A Targeting an Investment

Grade Credit Rating

Net Debt* $12.1B $6.2B $18.3B

Plus Total Cost Synergies of ~$3 Billion

Table 1 DowDuPont Financial Profile, Reprinted from: Dow and DuPont to Combine in Merger of Equals, 2015

The DowbDuPont merger proposalwas thekick-off for the third wave of mergers and
acquisitions in theseed sector. Thismerger proposition was the start for mergerand
acquisitions of more multinationals in the seed sector. The DBbwPont mergeris a
combination othe 4" and %" largest rivals, creating a firm that surpasst®nsanto. However

a prospective merger between Monsanf) éhd Bayer (%) is also in play Kloss, Hauter &
Johnson2016).

The proposed DolduPont merger hasffect on the competition in three ways. Foball, it

will eliminate heaeto-head competition in the markets of crop seed and chemicals. Second, it
will eliminated heado-head competition in agricultural biotechnology innovation markets
and reduced the opportunities for competitive research daveélopment collaborations.
Third, the merger creates a vertical integration between traits, seeds and chemicals. This
would likely raise entry barriers for smaller rivals and increase the risk that they need to take
to access the technology and other veses needed to compete in the seditwds, Hauter &
Johnson 2016).This reduction in competition could result in adverse effects in the market.
Including less innovation, higher input prices and less choice for farmers, fewer non
biotechnology options vailable to farmers and consumers and higher food prices for
consumersNloss, Hauter & Johnsp2016).
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Mergers and Acquisitions Invelving Dow and DuPont (1995-2015)

Figure7, Mergers and Acquisitions Involving Dow and DuPont (32935), Reprinted fromfhe Proposed DowuPont Mergerby Moss,
Hauter &Johnson, 2016

Dow and DuPont faced an investigation in Europe by the European Commission. The
Commission opened an-aepth investigation into the proposed merger between Dow and
DuPont.The investigation was launched to determine if the merger isienvith the EU

Merger Regulation. The Commission investigates whether the deal may reduce competition in
areas such as crop protection, seeds and certain petrochemicals (European Commission,
2016).Currently Dow and DuPont are talking with the Europearob@intitrust regulators to
determine if the merger can succeed or should be abolished. The mergaineascedn
December 2015but keeps on being postponed because of-targi impediments The
expectations are that the merger will close in the Hiadt of the year 2017Nair & Gopinath,

2017).

4.2.2 ChemChinaSyngenta Merger

The second mer ger / ac qseddsedtor is thenproposed acquisitn afnt 6
Syngenta by the China National Chemical Corporation (ChemCHm&015 ChemChina

made a $44 billion offer on Syngenta (HammoMLCracken & Kirchfeld,2015). The
transaction i s i mp o latgeshagricuitumal matkét,iwhodigokingtboe wor |
Syngentads portf ol ipmtectell seedbte heip bastemicsupplias fop at e nt
its huge population (Burge Shields 2017). The pressure on Syngenta to agree with the deal

is growing due to the agreement between Down and DuPont to merge. The possible creation
of the worl ddés | argest a gsrpiessurd on atheemelgersanc e s s
acquisitions in the sectoHammond, McCracken & Kirchfeld, 2015Syngenta aspects that

the takeover of ChemChina will be finished in the second quarter of 2017. The plan was to
finish the takeover earlier (first quarte®?), but due to antitrust hurdlaswill take longer

than expected. Currently thirteen regulatory authorities have dh&n approvalon this
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takeover.The companies are awaiting the approval of Brazil, Canada, China, the European
Union, India, Mexicaand the United States (BurggrShields 2017).0n the 14 of February

2017 the Competition Bureau of Canada issued a No Action Letter (NAL) with respect to the
proposed acquisition of Syngenta IBhemChina(CanadaCompetition Bureau, 2017)
Therefore it can take a while before the acquisition of Syngenta by ChemChina is approved
by all regulatory states. The current plan of Syngenta is to finish the takeover by the second
quarter of 2017.

4.2 3 BayerMonsanto Merger

Thethirdmer ger / acqui si ti on andélso#éhe ligGastdakeover yetmthé he s
third merger and acquisitiowave,is the proposed acquisition of MonsabtoBayer.In 2015

Monsanto tried to do a counterbid in the ChemCl8gagenta takeover. Mondanplaced a

$45 billion bid on Syngenta but lost the bid to ChemChina. Monsanto continued to explore
merger and acquisition optiofETC Group 201%). In the beginning of May 2016 Bayer
confirmed that it met Monsanto executives to désca takeover of Mwanto for $6illion

(Verdin, 2016). Bayer stated that it was very confidertgarding the needed antitrust
approvals around the globe. They expected thati¢laécould be finishedn a timely manner
andBayerwas prepared to move expeditiouslyctumplete a tiaup (Verdin, 2016). It was an
OExtraordinary opportunityd as Werner Bauman
possible takeover of Monsanto. Knowingly that Syngenta already agreadiakeover by
ChemChina and that Dow and DuPowmere also busy with anerger (Verdin, 2016).

Monsanto rejected the $62 billion takeover bid and stated that this was a undervaluation of the
company and that the company was still open for new bids (Guardian, 2016). Bayer placed a
new bidthat was also regted and that resulted in a third loid$66 bilion in the second half

of 2016, which was a record cash takeover offer (BBC, 2016). Becausdr oh&nketcontrol

in the global seetharket the takeover is likely to attract close scrutiny from -@otinpetition
regulatorsin the newest forecasts of Bayerstatal that it seeks to complete the $66 billion

deal to take over Monsanto. Bayer states that it is on tradc&iveall regulatory approvals

for the takeover by the end of the year. Thisecasts anticipates a likely -depth
investigation by the European Unionbés compet

Such big mergers and acquisitions as stated above are always checked by governmental
institutions to ensure a certain standard of compatitvithin the market.Most of the
proposed mergers are currently in the process of getting the approval dfusinti
organisations. These organisations are checking the applications for a oreagquisition
objectively.However in the global seescor a certain trend can be seen when looking at the
vital positions incourts andantitrust organisations (the organisations checking the mergers
and acquisitions of other companies within a secfdoubtful mergers and acquisitiortain

stay (to a certain extendput of the grasp o&éntitrustauthoritiesdue to irregularities. ¥
directorsor employeesof the seed sector are now active on the higpesttionsin the
antitrust organisations, the national governments and the controllingtinstdror example

Justice Clarence Thomagho was the attorney of Monsantmtil 1979 and later onn his

function in the Supreme Court of Justiagded thatseed saving bfarmersis forbidden(ETC
Group,2011; Kenner, 2008)This is especially the cage the Lhited Stateswere a lot othe

mergers and acquisitions stariadhe first waveThis contributes directly to the oligopoly in

the marketAntitrust regulators in the United Stat@s not have a good record when it comes

to preventing mergers and acquisitions in the seed sector. Monsanto even pointed out that its
proposed merger with Syngenta was not a concern inttitedStatesb e c ause t her e w
history of conglomerate mergenforcement in the U.S. in the last 40 waaklonsanto was

So certain that thantitrust organisations would hdlock the merger that they promised
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Syngenta a $3 billion breakp fee if the merger waslocked (ETC Group 201%).
Furthermore the antitrust laws aim at increasing welfare by promoting efficiency.
Monopolistic positions are ngirohibitedper se, but activite that lead to the acquisition or
exercise of market power are bantigtbschni, n.d.)

5. Interviews

The followinginterviews were conducted in order to have a situational example from the seed
sectorin the NetherlandsThe interviews are not used as a qualitative or quantitative research
method They are used as an illustration of the current Dutch seed sector agnck tan

insight in the sector connected to the provided literature sihy.participating companies

differ a lot in method and business model and are therefore case examples to interpret the
literature results of this researain general The purpose othese interviews is to get an
insider view of the seed sector in the Netherlands, to get a better understanding how plant
breeding works and to elaborate on the friction inDiéch seed sectoThe questions were
conducted on beforehand aacke all reladed to the seed sector in general and the already
acquired knowledge on the friction in the seedaedthe plant breeder rightsatents and the

use of exemptions to these intellectual property rights were discussed. Also situational
guestions occurred uding the interviews and all relevant information is used for the
illustrative example of those companies in the Dutch seed sector.

The first interview was conductedth Keygene, a company specialised in providing traits on
demand. This company was seéégtdue to their business model and their use of patents and
the relevance of the company in the sector (Keygene has several big shareholders in the seed
sector). The interview was conduci@oKeygenaVageningen. During this interview the CFO

(Leo Zwinkek) and the Vice President of Legal Affairs (Marjan Frik) were interviewed. Both
are experts in their field and could therefore provide insights in the company and the seed
sector.

The second interview was conducted with Bejo Zademplant breeding companthat
develops new varieties mostly by using conventional methbas. company was selected

due to their use of plant breeder rights on products and the relevance of the company in the
sector (Bejo Zaden is a big plant breeding company ititeh seed sctor). The interview

was conducted through a telephone conversation. During the interview the Plant Breeder
Rights & Variety Register Expert (Gert Kromhout) was interviewed. He is an expert in the
field of plant breeder rights, knows a lot about intellattprotection methodand how to
registera product for market entry.

Both companies have a different role in the sector and they both use diffeetiectual
property protectioomethodswithin their business modelherefore these interviews are used

as an illustrative example on the current situation in the Dutch seed sector.

5.1 Interview Keygene

Keygene is a compangpecialised in work orde from its four shareholdersThese
shareholders are other companies in the sector. They have questions and demands regarding
plant breeding. Keygene is producing cutting edge technology and sequencing techniques to
reach those objectiveand fulfil the demand. Keygene mot doingplant breeding itself but

delivers the techniques and strain seeds to the companies. Keygene is using patents to protect
the techniques and traits, also with the prospect of their profit target. The shareholders stated
that Keygene does not need to make ditpithey only want continuity for the company.

Keygene is not breeding plardad thereforeannotmakeuseof plant breeder rights on tine
products. The traitare createth a labandimplemented in strain seedshd traitscan only be
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protected bya ptentbecause no plant was creat&gygene creates these traits as a work
order for the shareholders. The tradigh the customerss about techniques and the traits
itself and therefore a patent is an important aspect of the business model of Keygene.
Keygene acknowledges that the amount of varieties is currently decreasing due to the patent
system in the sectoBut also in the future a decrease in varieties is going to happen because
companies are focussing seeds with a high worldwide demarithe patent protection is
attractivebecause the protection measures work very well. The patent owners are focussing
on the productsvith a lot of sales potential,tleerwise they cannot refund their initial
investment in the research of the trait. In the furtberre some arietieswill be subordinated

to the more profitable@ariety. The companies are not able to refundittigal investment in
theresearctonthese warieties viho represent a minor market.

In the Netherlands is possible to use thexperimerl researctclauseto innovate In that

case you can experiment with the trait and do researchthathrait. In case the trait gets
improved (a licence is needed) or in case a new trait gets discavgagdnt can be applied

by theoriginal pateniowne (creator). If only new traits are created in combination with the
old trait the company is obliged to pay for a licence from the origiatnt ownerlf there is

a | imited br eacdmanygidot agbbgedrtophaive @ licencetifeycreate anew

trait, as long as thegto not bring the product to the market. So the trait nezdsay in the
company/sectorFor example if a trait is discovered that makes it easier to breed different
plant varietiesthe company isable to sell this trait witl the sector to other companies
without a licence as long as the product is not enteringgémeralmarket. Thelicence

providingal i mi t ed breedersd exemption is only app

Currentlyevery discovery in theeed sedat is published in an article. Related to the patent
protection the owner publishes all the information about the techniquetharndait An
alternative for the paterotectionwould be to not protect produads to create exemptions
and in that caseot to publish about the discoveries and newest techniques. This would
definitely be destructive for thanovation in theseed sectors.

5.2 Interview Bejo Seeds

Bejo Zaden makes use bbth inellectual property rights. In case the compaeed to
protect one plant varietyhey choose more often for plant breeder rights. In that case
colleagues in the market can still make use of the invented variety. A patent would block this
kind of usage but a patent is also much more expensive thag pisint breder rights. In

case a trait is applicable for a broader market or within more varieties Bejo Zaden chooses to
usebothintellectual protection measurdsa company registers a proddot marketentry; it

is automaticallyprotected with plant breeder hty. Patent rights need to be registered
separately and can be seen as an extra protective mdhsunearket registered product has

this trait than it is protectdabth by plantbreeder rights and patent laMost of thegenes that

are used for innovain are from the Bejo Zadematabase. Buthey also make use of the
public databanksr use plant varieties directly out whture. These varieties ateveloped by

the companynto a new variety adapted to themandf the customers.

If a patent owner has specific varieties or treitst Bejo Zaden needs for the innovation of a
variety they use them. Theyeed to payor a licence fronthe patent owneiMost of the time

this is between 5% and 1086 profit remittance per patent in agoluct.

Copycats in the sectowould be encounted in the market. ButBejo Zaden has not
encounteredny copycats yetBejo Zaden haseveralprotective measures against copycats
and notonly intellecual property rights. Because theyostly trade in (FLlhybrid plant
varieties. A hybrid cannot be copied without the original old plant varieties. There are plant
breederights put on the hybricbut Bejo Zademakes sure that the old plant varieties used to
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create the hybrid are protecteid both plant breder rights and a paterA. F1 hybrid is made

from two homogeneous plant varieties. The inbreed of these homogeneous plant varieties
creates an offspring that is also homogeneous. The good traits from this offspring are selected.
Paring a hybrid would meathat a lot of new varieds would be created. The plant is not a
stablehybrid. You will need the old plant varieties to create the hylB&o Zadenonly

trades in the F1 hybrid so coping is not possibl®ejo Zaden egistes varietiesin the
Netherlandsand in the European Union. This is enough protection for selling on the world
market. Open coordinated varieties, who areatedvia selfpollination, must be protected
around the globe because those varieties are easier to copy. For example a legtyrieasar
selfpollination and therefore negdlobal protection to prevent copying from specific traits.

6. The effect of the friction orthe amount ofseed varieties

The development of aew plant variety is noallowed if patentson traits are in place.
Therefore the possibilities to create a new variance or trait@ee certain extentestricted.

The patent makes it possible for the owner to demand a financial compensation for the use of
the trait that incorporates a patented technaldgycense from the patent owner is needed to
innovate on a plant variety containing a patented trait.

This problem is related to society in a way that the derived decrease in biodiversity has
consequences for tlghobal society.Less varieties in food aldely to occurand maybe some
special characteristics (for example extra nutritional valisease resistance or higher yig¢lds

are never discovered because the researthat new variety is prohibited kypatent. This

can have consequences for theisty directly or set back the innovation in the food sector.
Plant diseases are changing consistently and are evolving in new disease varieties and
thereforethe amount ofeedvarietiesshould notdecreaseto make surg¢hatno food disasters
hagpen (Zemha, 2015). The friction in this sectig directedon seed in general but has a

broad reach throughout society because of the large market segment of seeds;rpfants

and vegetablefGHK Consulting,2011) Van de Wouw states in the papeowaarset al.,

2009) that the access of breeders to genebanks increases the use of exotic materials and thus
the genetic diversity at the allelic level. This, combined with modern techniques, enables an
effective and efficient use of genes of exotic materials Tanmake the diversity of other
speciesavailable for plant breedindigger. A metaanalysis of 44 published studies indicates
that diversity in the major food crops has increased until the end of the last century. This
indicates that plant breedingreently contributes to the diversity at the allelic level and not
necessarily at the level of number of available varieties of agricultural crops in the Northwest
of Europe(Louwaarset al., 2009) Where in the pdsconventional breeding introduced a
much wider genetic loadwh e n f ar res orswild reladivies veere udeto introduce

such traits, a much more precise introduction of the desired trait is now possible. This may
lead to a narrower genetic base of crdpg with a more diverse pattern hetallelic level

Also the use of business models likeygene {raits on demany] where the income model is
based on selling traits (royalties) instead of plaptgs the focus on developing traits instead

of a divers scale of varietiehis way of intellectual property protection of the genetic
variation reduces the availability of genetic variation for further bree@@t Consulting,

2011) This may lead to ahift of genetic diversity used in plantdading and a decreasé

the variety diversity available to farmerg¢Louwaarset al., 2009 (Moss, Hauter & Johnson,
2016.

Some analyses show thaetworld has lost 94% of the vegetable seed varieties in fhe 20
century Betz, 2015). This is a result of thaultinationalscontrolling the majority of the
seeds. Also the destruction of a world seed bank in the Iraq war (that collected seed varieties
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for ages) contributed to thisloss 6 The diversity in our seeds
pada or a pol aBetdh2aEb)Patent gghts, together with the way these are
granted and exerted, contributes to a decreasing diversity in breeding companies and threatens
innovation in plant breedindg.¢uwaarset al., 2009(Moss, Hauter & Johnson, 20/t6

The big multinationals develop a lot of new tmiand therefore a big amount tfe new

varieties. However these plant varieties are concentrated in vegeinblepvarieties with a

big market share. The multinationals focus on these vegetatleropvarieties because they

offer a high internal rate of return (IRR). Creating a new trait takes a lot of time and money.
The multinationals want to have certain guarantee that themvestment can at least be
refunded.

TO MARKET )

PLANT BIOTECH TR ’
23% 2
TOTAL:
US$136

—=  MILLION

EACH YEAR,

— AVERAGE INVESTMENT OF TIME REQUIRED (YEARS)

PROJECT INITIATION 13.1 YEARS COMMERCIAL LAUNCH 131

REGULATORY TESTING AND 3 MORE POTENTIAL TRAITS
REGISTRATION TAKING MORE TIME BEING EVALUATED

Figure 8, Getting Biotech Crops to Market, Reprinted frofinwe cost and time involved in the discovery, development and authorisation of a
new plant biotechnology derived traty CropLife, 2011

The investment of $136 million per trait and the average timenestjof 13.1 years makes it
impossible for multinationals to focus on all varieties in the seed sector. A market analysis is
usedby the companies taletermine a trait that has the highest IRR poteatil market
share So a lot of varieties are createdartoncentrated pauf the (vegetable) seed sector
with a big demand and market sh&teop Life, 2011)

6.1 Decrease in the amount of independent farmers and plant breeders

It is common in the seed sector to merger oddoatakeoverof another companyrThis is

done to acquire th&&D departmentof a competitive company in the seed seetod to
acquirethar intellectual property. This resulted in a concentrated market with an oligopoly of
multinationals at the top. The multinationalsegethis oligopoly in the market in place by
acquiringmore companies in the sector. Therefore it is hard to survivanaadependent

plant breede(Moss, Hauter & Johnson, 2018 he concentratiom the seed sectaoesults in

less plant varieties in theector because less individual companies are researching in a broad
spectrum. The multinationals deeidvhich research is viable and they amg extensively
thinking about the biodiversity in the long ruBefz, 2015Keygene interview, 2016).

The multinationals are also checking farmers that do notthoeiy product but end upwith
contaminated fields with patentededs. This can happen via contamination of their crops by
a neighbourfarmer who used the patented seeds. Jurignce from th&Supreme Courbf
Canada shows that these farms are prosecuted by the multinationals (in this case Monsanto) to
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pay for the seeds, the profits made frore fhateted product and a big finéMonsanto
Canada Inc. v. Schmeisé8CC 34, [2004)] In thedocumentary Food Inc. accusations are
made that Monsanto is using corporate detec{i@@%rivate investigators in 20080 visit

farmers to check if they are not using their products or thafaitmersare saving seeds
(Kenner et al. 2008)Both are paishable by profit compensatioasd finesvia court cases.

For exampleMoe Parrwho is one of the last six seed cleaners irsthge of Indianavho got
impeded byMonsanto for encouraging farmers to break the paten{Kamner et al.2008)

At first he was not doing anything wrong by historical standards. However the multinational
expected that he was also cleaning seeds from farmers who were using a patented product.
The seed cleaning on itself is allowédt it isnot allowed for the farmer to use thepatented

seeds Thereforethey startegprosecutingVoe Parr The pretrial costs already exceeded the
$25.000and forMoe Parrit was not possible to financigllgo through with a td. Monsanto

v. Schmeiserand Monsanto v. Parr ajast a few ofthe many examples of multinationals
prosecuting plant breeders, farmers and comparable companies in the sector. The
multinationals have big legal departments to make this pog¥klener et al.2008) They

can effort to proceed on these expensivastriThis makes farmers doubt if adris even

useful Moe Parithought he was doing nothing wrong legally speaking but the examples from
the sector and the forecast of big financial investments ialaviere enogh to make him pay

the fines(Kenner et al. 2008) The patent system exposes farmers to extreme financial
hardship, including bankruptcy. Contracts specify that the patent owner can recover costs and
fees when suing over intellectual property rights. Patent law also permits prosecution and
damageawards for up to three timehe actual amount of loss. This leads to farmers paying
the multinationals attorneysodo fees and cost s
uncommon outcome (Barker, Freese & Kimbrell, 2013)is strategy of the muitationals

makes the market more concentrated and keeps the oligopoly in power. More famtées
products of the multinationalsecause alternatives are decreasing more plant breeders get
incorporated by multinationals. The market shares of théimatibnalskeeprising and the

sector gets more concentra{ddbss, Hauter & Johnson, 2016

6.2 The influence of multinationals onthe market price of seeds

A market concentrating occurred with the introduction of the patent system in the seed sector.
The marketshifted from a competitiomo an oligopoly market model. This means that the
biggest four companies own 79% of the market share in the seed sector. The biggest company
BayerMonsanto (pending on the takeover) owns 27% of the market share Sadtiesector

(Yuan, 2017) The companies have direct effect on the market prices that farmers pay for the
seeddy using their market share in the seed se&hbifting the production levels can already
change the market price to a certextent

Cotton seeds hve beenpatentedfor 88% by MonsantdManjunatha et al.2015) Who
therefore ha an oligopolyposition in the market. Monsanto charged a royalty fee as high as
67% of the retail price of cottonThe government could (and in some countries has)
intervened regarding the royalties on seeds. The multinationals however argue that a
governmental control on seed prices will stop the research in new seed technology
(Manjunatha et al.2015. This is an example of how the oligopoly in combination with the
patent syst@ is influencing market price$n the Uhited Stateshe prices of soybeans, corn

and cotton (products that include anornmous amount of patents) increassdrdstically over

the last years. In tabletBe USDA data regardintpe pricesncreass havebeen stated. These
fluctuationare attributable to the technology fee premium that the multinationals charge for
each trait introduced into a se@harker, Freese & Kimbrell, 2013) The USDA econon
have found that seed industry consolidatios teuced seed innovation and likely resulted in
fewer crop varieties on offerdé(Barker, Free
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effectof the oligopoly in the sector, an effecttbe patent protection #h keeps the oligopoly
in place and hai$ hasits effects on theamount of varieties in the seed sector.

CROP SEED COST
($/planted acre)

1975

1985

20Mm 1975-1995

(% increase)

18995-201
(% increase)

SOYBEANS $8.32

$13.32

$56.58 60% 325%

CORN $9.30

$23.98

$86.16 158% 259%

COTTON $5.88

$15.67

$96.48 166% 516%

Table 2 Crop Seed Costs, Reprinted from: USDA Economic Research Service: Commodity Costs and Returns: U.S. and Regional Cost and

Return Data, by USDA, 2013

7. Elaborating on theresearch questions

7.1 How do the intellectual property rights of patents and plant breeder rights influence

each other?

The research established that currently both intellectual propertg gghtstacked on plant
varieties This is depending on thegplicationparametersf these intellectual property rights

(that the variety is DUS and the tr&tnew, inventive and industrially applicapldhe plant
variety is protected by plant breeder rights when the application for market entry is filed and
approved.Plant breeders have the choice to patent the integrated traits. This double layer of
protection helps the plant breederget the initial investmenback but on the other hand
disrupts the process of continuous research via that specific th@tdoubleintellectual
property protectiongives the guarantee that competitors cannot use the trait for further
development and cannot use the specific techniques needed to develop the trait for 20 years.
The competitors can getlicense from the patentvaer to use the traitbut this will cost a

sum of moneyand a percentage of the profit remittance per patenteaidiherefore a part

of the returron the investmen(Bejo Zaden, 201)7 Plant breeder rights work ivih  a

breeder

exemption to makéenovationon the protected variefyossible, this is riadhe case in patent
law. Thepossibility to use the product from competitors to develop a netindi product
ensures that innovations in the sector are used for further development of produeteeid
newly developed trait can also batened, what results in a more strict protection and less

possibilities

t o

f ur t h exemptioa n planblpeederhrightsand a i t .

the lack of a similar exemption in the patent lareatesa friction in the secto(GHK

Consulting, 2011)

7.2 How can the frictionbetween patents and plant breeder rigls defined?

The frictionin the seed sectas a disruptor of the historical seed market. The traditional way
of plant breeding innovated and the intellectual property rights evolved simultaneously. New
techniques and methods created new ways to breed plants and the jurisdictional system made
patens in this new field possiblélhis innovation in the sector created a friction between
companies using traditional methods with the corresponding intellectual property rights and
companies who are using the new patanatectionon their traits(GHK Consuting, 2011,
Louwaars et al., 2002 The traditional systerwith plant breeder rights waseated for the
seedmarketspecificallyand therefore has exemptions incorporated to keep the market stable
innovative and competitiveHowever the patent system emerged from other sectors and was
not developed for the seed market specifically.

The strict rules othe patentlaw doinfluence the market modePatents on traitspecifically
influencethe companies working with plant boes rightsand who make use of the plant
varieties and traits from competitors in the seed se€twr protection of a plant variety via
plant breeding rights in combination with a patent, overprotects the variety in the perspective

25



of plant breeders usinphe breedersdé exemption as their
cannot wuse the variety anymore via the breect
use the product for further development.

The F1 hybrid structuréBejo Zaden, 2017inakesit alread/ hard for copycats to steal the
intellectual propertybut companiesvantto protect their traits and varieties to this extend to
make the highest profit from their invention and be sure that theestment is refunded

(Bejo Zaden, 201, 7Keygene 2016; duwaars et al., 2009Patents are alsinked toa high
transparencyn the seed sectofhe companies publish their results and techniques publically.
There are companias the sectowho adapted their business model to the patent system and
therefore have no other possibility than use patents to protect their product. The system gives
so much protection that information about the newest techniques and traits is widely available
which results in a large extend of transparefiKgygene, 2016)This transparency can be
establishedlue to the very strict ptection of the intellectual propertidowever thisalsohas
thefriction in the seed sectas a result

7.3 Which economic, social and legaffectsof the friction can be defined?

The economiceffect of the friction in the seed sectorvssible in the growth of the market
shares of the multinationatwer the years. Since tlaailability of patens intraits, from the

9 0 omsvards the market has shifted towards an oligopoly. The biggest four compawies n

own 79% of the market share in the seed sedaan, 2017) This has large influences in the
sector. The expectations are thaire6 v a r /iratdoine demand é wi | | occur
decrease in seed varieti@ouwaars et al., 2009¥he companies already select the varieties

that have the highest potential revenue and the largest market share. Developing a new variety
normally takes around itheen years. Therefore it is importaior the companieso have
assurances regarding the initial investment whiclaverages 136 millions of dollars(Crop

Life, 2011) The oligopolyin the seed sectdocusseson the demand of consumers and plant
breeders and the market potential of the product. This will |¢heesarieties with less
demand and pside track and will result in a decrease of viable varieties in the future.

In a lot of caseshe newly developeddits of companies gdioth plant breeder rights and

patent protection. The protection t® a certain extent, needdéor companies to assure a
certain refunding of the initial investmebut also has an effect on farmers and plant breeders
(Moss, Haute®& Johnson, 2016 Traditional plant breeders got outcompeted by the oligopoly

or got into a merger or takeover by one of the multinationals.

Also legal effects occurred aise fields of farmers gottontaminatedy patentedseedsrom

their neighboursfield and therefore were convicted in court to pay for these patented
products. This effect can be described as going from the field to the court. The multinationals
own large legal departments that make sure that farmers and plant breeders keepitin line w
their patents and plant breeder rights. Fines are given to fasmérsompanies who do not
comply with thesestrict patents. Gurt cases are very expensive for the smaller companies
and farmers and the multinationals have the longer breath in thmesa&iing casedt is not
uncommon thabankruptcyis a result of refusing to settle with the multinationals. The patent
system makes it possible to refund al/l t he
amount of costs made by the multioathls (Barker, Freese & Kimbrell, 2013).
Thedefinedeffectsdescribedas: The market effect, the variety effect and the court effect.
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7.4 Are the defined effects at the general interest of the sector and the global society?

The market effect wasot in the general interest of the sector because it outcompeted a lot of
smaller farmers and plant breed@@HK Consulting 2011; Louwaars et al., 2009)heseed
sector needed to adapt to the new techniquésyelopmentsn plant breedingand the
innovations in the intellectual property rights. When cufyelobking at thesectorthere can

be conclude that the market effect is at the general interest of the sdwboause the
oligopoly is the genergdart ofthe currentsector. With a 79% markehare it can be stated
that they are the general sector lea@¥tsan, 2017)

There are two perspectivéisat can be defined regardiige general interest of the global
society. The global society is on the one hand the demaattéris therefore directt
responsibldor the division of the market shares in the seed secidre demand makes the
multinationals develop traits irhat specific plant varietynlthat sense it is at the general
interest of the globasociety. Also the developmeat traits that protect crops from deceases
and increase the yieltlelp the globasociety to sustain their food habits.

However an effect athe friction in the sectors that the amount of varieties is decreasing. A
decrease in varieties increases the risk ofifia. If the amount of varieties would decrease
drastically a new type of decease can wipe out a far larger part of the food, bagplyse the
diversity in crops is smallgBetz, 2015) The development of a trait that counters the effects
of a new decese takes around thirteen years and therefore this risétiacceptable for the
global societyUp and until now already a 94% decrease in the amount of varieties in seeds
has occurred (Betz, 2015)he sector has notiddhe decrease in varietiékeygene, 2016;

Bejo Zaden, 2017; Louwaars, 2009; GHK Consult2@l1), but states that the feasibility of

the investment needs to be guaranteed due to the high investmeniNoagtsieral opinion in

the sector is publisheggarding the decrease in \&ies The companies the sectowant to
research a product and trait that has a large revenue pqtiengalrantee thahe investment

is refunded.

The court effect is not explicitly at the general interest of either the sector or the global
society A lot of money is wasted on court cases and in the end it helps the multinationals to
strengthen their position. Thenaller companies and farmezannot afford these expensive
court cases which mostly result in negative verdicts for the farrmbes mutinationals win

most of he cases and the opponents epdwvith large fines, most of the time in combination
with a refundof the producto the multinationa(Barker, Freese & Kimbrell, 2013)

8. Discussion

Previous to this research already a lotlitdrature was present on the seed sector and the
intellectual property rights used in this sector. However there is very liitatlre covering

the friction between the intellectual property rights and the effects of this fri¢teiK
Consulting 2011; Louwaars, 2009)This research has evaluatetny sources and brought
them together in onditerature research This research establishestveraleffects of the
friction in the seed sectoAn analysis of the marketas createdrom a large amount of
saurces and this analysis multiannual This marketanalysisregarding market shares in the
seed sector oveseveral yearsvasnot yet present iany literature The analysis shows, via
the market share division between companies in the seed ghatdhe sectoris currently
organized asinoligopoly. The extend of this research is limited to establishing the effects of
the friction and defining and describing them to aaerextem.

It is debatable to what extend individgglvernments gasolvethe definedeffects Without

the collaborationof the EuropeJnion andor the United States is hard tosolve the effects of

the friction in the seed sectoiThe EuropearUnion, the European Commission atite
European Patent Office need to be in line with one sector policyThst.current directives
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and regulationsn the seed sectdorm thepolicy. Howeverthese policies currently create a
friction betweerthe plant breeder rightand patentswvhichresults in thenalyseceffects.

Changes in these directivaad regulationgould provide a more stable market. This can be
done by allowing ol unique techniques and methddse patented. The traiself can also

be patentedbut a breedets(and farmer$) exemption should be embedded to ensure that
further research can be done with the varietied traitsin the gene pool. Companies can
mainly protect their products with plant breeder rights that are automatically applied in case
of market entryandby using F1 hybrids that are almost impossible to ctpthis caseother
companieswill still be able tccontinue the research on the variety and the trait to make sure
that the product is developed to its fullest potenfiile product is still preicted because a

new developed variety needs tofthed via the DUS requirements and a new trait needs to be
new, inventive and industrially applicabl€his will help to make the sector more stable in
terms of themarketoligopoly. However a critical angdis needs to be conducted on the
antitrust organisations and the governmental reviews of mergers and acquisitions in the seed
sector. When looking at the market analysis over the last 30, yesr€lear that smething

went wrong within theserganisations. One of the general goalghafse organisations is
checking the validyt of mergers and acquisitions amdiking sure that the market stays stable
andis still competitive after the proposed merger or acquisitiocartt be concluded thatish

was notdoneproperlybecause an oligopoly was created.

The amount of seed varieties can also be stabilized by the proposed measures stated above.
The gene pools will grow bigger because of the exemptions made in the patent system and
more research wibe conducted because of the increase in possibilities.

If an exemption is not viable inhé current European societgther measures can be
evaluated. Such as a pro bono structure in the seed.s&ctew regulation for the sector that
obliges the muibationals to do pro bono research for decreasing seed varieties in the sector.
Also a combination with governmental/European fundisgpossiblebecause of the high
research cost#n indepedentinstitutecan be created that analyske global trends dfait

and seed variety researchhis institute can analyse which kind of seed varieties are
decreasing and therefore negdther researchThe multinationals will not develop new
varieties or traits because of the Ilegk demand of this specific varietyThe
governmental/European funding could be a boost for companies to conduct the research. It
could also balance the market if the funding is provided to smaller companies who operate in
these niches of the seed markahligatory heeder exemptions paent can al® be added

to the conditionsif the company makes use of this governmental/European research funding
structure.

The court effect in the sector can be partly changed by the brédders farmer§
exemption. This will solve cases relatedibe use of traitéor further developmentyhile this

was not allowed under the patent law. However the contamination of fields is still possible
and that can resolve in new court cases. This effect is very haalvEbecause of the strict
patent lawsHowever it is clear that changes in the current patent law and the EU directives
and regulationgire needed to malsure thathe seedmarketis more stablend thedefined

effects are diminishedThis will help tothe increasethe diversityof varieties ad get the
superior position of the multinationals in court cases to a holgerferal breeders exetign

that overrulepatens would be most preferably to resolve the friction in the sector.

An independentifiancial guarding system for pridkictuationsis needed to make sure that
multinationals do not influence the market price in the secioe research showed that the
current oligopoly has the means to influence the market price of seeds directhyicHseare
conducted via direct corpetition in the marketout the market shares of the multinationals

are so big that a direct influence on the price is posgiide.the premiums added to the price

for technical innovations influences the price direcliis effect can be stopped by an
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independent financial systenihe multinationals argued that innovations in the sector will
decrease as a result of price interferences by governments because the profit perspective
drives the multinationals. However this research made clear that cogtwitmthe current

market and legal structure will result in a decrease of plant varieties, more court cases and a
market structure dominated by a few multinationals that have a direct influence in market
prices and directly influence the global food sectdhanges need to be made to ensure a
stable and viable market for the future.

9. Conclusion

The objective of the research was to providéeaature study on thé&iction at hand and to
researclpossibilitieshow a more stable situation could treated. The research showed that

the seed markeaturrentlyis not a stable competitive market. Big mergers and acquisitions
disturbed the competitiveness in the market and an oligapasycreatedThere iscurrently

no solution that will solve the fricih on the one hand and keep the business models of all
companies viablen the other hand'he analysisregarding the mainesearch questiomade

clear however that the friction has effects on skedsector The effects can be definéul

terms of the market share division, in terms of the amount of varieties, the amount of court
cases related to the sector and the stakes for the global society in terms of food availability
and variety Possible slutions to these effects have been etabed in the discussiand can

be broadly describeds market intervention, regulatiamd directivealignmens and (global)

policy development. Solutions to the effeatill influencethe seed sectoto a large extend
Companies such as Keygene haveltbaiispecific business model adapted to the current
market sitiation and current legislation. Adaptations in the legislation, as for example a
general breeders exemption for the patent system, could terminate companies in the specific
niche parts of the sd sector. These results will again affect the sector and therefore more
research is needed to determine the most viable solutions for the established effects. Further
research is also needed to determine if more effects can be established and ifthefdffec
proposed solutions can be established on beforehand.

However followup research should be done after an elaborate market analysis of the seed
sector. The seed market analygigatedn this research was a start of gathering sector related
market informationbut this analysidgs not yet &ull market analysis. To establish the effects

of the proposedsolutions to the frictiona full marketanalysis and a working model is
needed. Currently there is no overall market analysis and no mavkietsrio determine how

the sector functions as a whole and how the market would react to several chalhg&sup
research is important to establish if the solutions do not harm this globally important sector.
Influencing the food sectdnasrisks and tlerefore thorough researcharket analyseand
functioral models areneeded.

The main research questjaregarding what the effects of the friction betwgmientsand

plant breder rights are in theeed gctor, has been partly answered by the stated effects. The
friction has effects on thseedsector in terms of the market share division, in terms of the
amount of varieties, the amount of court cases related to the sector and the stakes for the
global societyn terms of food availability and variety. However it is not clear if more effects

are present in this sector due to the friction. The amount of effects stated above are the effects
that can be conducted from literatuesearch with the current availableta. A field research

could be conducted in the sector to determine more effects of the friction in the sector and
also to propose solutions that are viable for the sector and in the interest of the global society.
However the current established effecteeady give enough purpose for the follaw
research as stated above.
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The hypothesis that was described during the problem statement was mostly correct. The
friction effects the total amount of plant varieties in the future. But the research also
establshed that this decreagealready happening at this very moment. It will also occur in

the future if no action will be taken to make sure that enough diversity in varieties and traits

is available in the seed sector. The research did not establisiwiyhef plant breeding itself
changed by the effects of the friction. The research did establish that the sector innovated a lot
over the last few decades. The friction does have effect on the fast growth of the R&D
departmentswho try to outcompete eaddther in the sector. This also means that a lot of
innovation is happening within the sector. However it does not directly establish that the way
of plant breeding changed by the effects of the friction.duseness models in the seed sector
however dil change and more companiasr e s peci al iosredt riani t&sv aorni ed
The varieties and traits are created by the demand of the farmers, plant breeders and
customers on the global food market.

The market shifted from a competition to a processuséompeting by patents, mergers and
acquisitions resulting in the creation of a global oligopoly. The customer in the supermarket
still buys the same products on a daily basig cannot see thmarket powers that are behind

the product. The farmers amdant breeders are directly influenced by these multinational
companies and they do feel the effects of the friction in the sector. The introduction of the
patent system can be seen as the point in time were the shift in the market started. The market
analsis showed that after the introduction of patemtdiving productsin the United States

and later on in Europethe marlet shares of patentlependingcompanies increased
tremendouslyThis resulted in effects on the sector in terms of the market shagial, in

terms of the amount of varieties, the amount of court cases related to the sector and the stakes
for the global society in terms of food availability and vari€yrther research is definitely
needed to establish the best solutions for tletidn at hand antb analysaf more effects of

this friction can be established.

It can be concluded that theeveral governmentgl bodies, including theJnited States,
European Unionthe European Patent Office and the global antitrust organisatiedsmee

evaluate their current policies, directives and regulations to determine what changes need to
be made to counter the effects of the current friction and to establish a competitive and stable
seed sector.
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11. Appendix

1985 1996 2006

bedrijf Bedrijf mUS § Bedrijf mUs 5

Pioneer 735  Pioneer 1500 Monsanto 4028
Sandoz 290  Movartis 900 DuPont-Pioneer 2781
Dekalb 201  Limagrain 650  Syngenta 1743
Upichn-fsgrow 200  Advanta 460  Limagrain 1475
Limagrain 180  Seminis 375  KWS Saat 615
Shell Mickerson 175  Takii 320 Land O'Lakes 550
Takii 175 Sakata 300  Bayer BioScience 465
Ciba Geigy 152  KWS 255  Delta PinelLand 417
VanderHave 150  Dekalb 260  Sakata 410
CACBA 130 Cargil 260  DLF Trifolium 365
Global seed market 18,000 30,000 34,000
Top 4 (%) 8 12 30

Table3, Change# seed company turnover 12806 (in million US$), Reprinted from: Breeding Business| Bywaarset al,2009

Other
4%

China

Brazil
6%

Canada
6%

Argentina
20%

Group, 2007

World’s Top 10

USA
55%

Seed Companies

Company - 2007 seed sales (US$ millions) - % of global proprietary seed market

1.Monsanto (US) - $4,964m - 23%
2 DuPont (US) - $3,300m - 15%
3.Syngenta (Switzerland) - $2,018m - 9%

4.Groupe Limagrain (France) - $1,226m - 6%

5 Land O' Lakes (US) - $917m - 4%
6.KWS AG (Germany) - $702m - 3%
7.Bayer Crop Science (Germany) - $524m - 2%
8 Sakata (Japan) - $396m - <2%

9 DLF-Trifolium (Denmark) - $391m - <2%

10.Takii (Japan) - $347m - <2%
Top 10 Total - $14,785m - 67% [of global proprietary seed market]
Figure9, Global Seed Industry Concentratiaf07, Reprinted fronfSome Issues Posed by Market Concentration in Agriculyr&TC

Seed Industry

Company 2007 seed sales
(US$ millions)

1. Monsanto (US) $4,964

2. DuPont (US) $3,300

3. Syngenta (Switzerland) $2,018

4. Groupe Limagrain (France) $1,226

5. Land O' Lakes (US) $917

6. KWS AG (Gemany) $702

7. Bayer Crop Science (Germany) $524

8. Sakata (Japan) $396

9. DLF-Trifolium (Denmark) $391

10.Takii (Japan) $347

Top 10 Total $14,785

Table 4 Seed Industry, Reprinted frodtho Owns Naturey ETC Group, 2008

Source: ETC Group

% of global
proprietary

seed market

23%
15%
9%
6%
4%
3%
2%
<2%
<2%
<2%
67%
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SHARE OF SHARE OF
GLOBAL GLOBAL
— SEED SEED
MARKET MARKET
NET
SALES SALES
DUPONT
URJIOHN LIMAGRAIN
SHELL BAYER
VANDERHAVE LAND
SHARE IN GLOBAL

Table5, Evolution of the market shares of the biggest seed companies in theReptthted from: Concentration of Market Power in the
EU Seed Market, by Mammama, 2014

World’s Semrees ETC Growp
TO‘p' 1'0 Sﬁﬁd converted t-f US$ using
companies historical exchange rates)
Seed Sales Market
Company 2009  Share
{Headquarters) (USS million)
1. Monsanto (USA) 7,297 27%
2. DuPont (Pioneer) {(USA) 4,641 17%
3. Syngenta (Switzerland) 2,564 9%
4. Groupe Limagrain (France) 1,252 50
5. Land O" Lakes/Winficld 1,100 4%
6. KWS AG (Gmnany) 997 4%
7. Bayer CropScience 700 3%
(Germany)
8. Dow AgroSciences (USA) 635 2%
9. Sakata ( Japan) 491 2%
10. DLE-Trifolium A/S 385 1%
(Denmark)
Total Top 10 20062 64%

Table6Wor | dés Top 10 Seed OnhoWikhContrelshe Gré&na Bconomyfyd&ETC Groum 2011
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Who Owns the Seeds?
These 10 companies controlled 75% of the global proprietary seed market in 2011. MARKET

Monsanto (U. Sy $8.95 biion SHARE
DuPont Pioneer (US): 5626 ol
Syngenta (Syyltzeﬂmc!)c_ gsio ; o
ﬁ@g(frjlcg) (Groupe Limagrain): 167 i
Wifield (US) (Land O Lake: L35 (stimae) i
st (Gelmany) $123 %
9?!“ Sropxiaxe (Germany): $1.14 5%
Dow AgroSdences (US) $1.07 33%
Sakata (Japan) $0.55 55
raai& Company (Japan): $0.55 0%
i 16%
Figure 10 Who Owns the Seeds?, Reprinted frdo: Monsanto and Big Ag Control CrdResearch and World Food Supply, by ETC

Group, 2016

Competitors — Seed Industry Market Share(2012)

¥ Monsanto

i Du Pont El

m Syngenta Agreg
m Bayer Ag-Reg

® Vilmorin&Cie

m Other

Figure11, Competitors Seed Industry Market Share (2012), Reprinted flilo:n s ant o6 s Pat ent Waee2@ld ment and
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Figure 12, Seed Industry Market Share (Revenue), Reprinted from: MArketinvesting in seed different than investing ifertilizer, by
Chen, 2012

Figure B, Global Pesticide + Seed Sales (2013), Reprinted fkdomsantoBayer: Two Destructive Corporate Conglomeratas Become One,
by Henein, 2016

Figure 14, Highly Concentrated Seed Market, Reprinted fr@n:Monsanto and Big Ag Control Crop Research and World Food Supply,
GMO FAQ, 2016
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