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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 results in varieties that 

contribute to the sector and the global society in several ways. Varieties can have a higher 

yield, be better resistant to weather conditions and can be protected against deceases. These 

adaptions make food available on a broader scale and therefore contribute to solutions of 

several worldwide food related problems. However the intellectual property protection of 

these innovations has changed over the years. Next to the plant breeder rights, a new 

intellectual property protection system emerged 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. The present research is aiming to determine what kind of 

effects arise from 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 on the sector in 

terms of the market share division, in terms of a decrease in 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. The results show that the seed market currently is not a stable 

competitive market and that an oligopoly was created over the years. The current patent 

system in combination with several waves of mergers and acquisitions in the sector keeps this 

oligopoly in place. This research provides a multiannual 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 system and several merger and acquisition waves. The results of this 

research can be used as a base for further research in the sector and are useful to determine the 

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

 

Keywords: Plant breeder rights, patents on traits and techniques, friction effects, 

market share influences, sectorial influences, decreasing varieties, court cases, mergers 

and acquisitions, oligopoly creation and oligopoly preservation. 
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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 modifications. A plant variety is, for example, a tomato plant that produces red 

tomatoes with a long shelf life. The long shelf life in this situation is the specific trait within 

the product. A specific trait can be embedded in several plant varieties at the same time. An 

apple with a long shelf life is a different plant variety but can contain the same trait, for the 

long shelf life, as the tomato. This process of adapting plants and seeds results in varieties and 

traits that contribute to the sector and the global society in several ways. Varieties can have a 

higher yield, be better resistant to weather conditions and can be protected against deceases. 

These innovations make food available on a broader scale and therefore contribute to 

solutions of several worldwide food related problems.  

 

This research aims to determine what kind of economic, social and legal effects arise from the 

friction between the patents and plant breeder rights in the seed sector (Zembla, 2015; GHK 

Consulting, 2011) and the consequences of this friction on the sector and the global food 

varieties. The focus of this research is on the Netherlands and the European Union because 

legislation on this subject differs per continent and per country. The amount and diversity of 

plant breeders makes the Netherlands an ideal case study. The friction between plant breeders 

and patent owners is also present in the Netherlands (Zembla, 2015).  

Plant breeder rights and patents are both protective instruments for a new invention and are 

both aiming to protect intellectual property. Companies operating in the seed sector have few 

options to protect newly created products or techniques. The companies have the possibility to 

stack both intellectual property rights on one plant variety in combination with trait 

protection. This gives a certain overprotection of the plant variety. Smaller plant breeders in 

the sector cannot use the protected variety or trait to innovate and cannot compete with the 

multinationals in the seed sector that protect all their traits and techniques thoroughly (GHK 

Consulting, 2011). The friction in the sector therefore originates from the smaller plant 

breeders that cannot use the genetic information from specific plant traits anymore due to the 

patent protection. The stacking of intellectual property rights creates a situation with better 

protected plant traits, however on the other side decreases the possibilities of small companies 

to innovate via this trait without paying for licences. The friction in the seed sector and its 

economic, social and legal effects will be explained later on in more detail. First of all the 
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research objectives will be formulated (Section 2.2), the methods will be elaborated (Section 

2.7) and both intellectual protection systems will be explained (Section 3.1 & 3.2). 

 

2. Problem statement & research questions  
 

2.1 Justification 

The possibility of a market change and business model adaption towards óvarieties on 

demandô, driven by specific customer demands and a decrease in the global amount of 

varieties, influences the global market (Kenner, 2008). The power of the multinationals has 

grown over the years and they currently have a global oligopoly in the seed sector. The 

magnitude of this problem influences all kind of sectors that are intertwined with the creation 

of new traits, new varieties and the sales process of vegetable and crop seeds. At this moment 

there is information available about the problem at hand, but this knowledge is mostly focused 

on either patents or plant breeder rights and there is not much research about the effects of the 

friction between both sides. The knowledge on the friction between those two intellectual 

property protection methods should be used to look at long-term solutions for the effects 

resulting from the friction between both protective measures. The influence of multinationals 

in the seed sector has started to increase tremendously in the last few years (Section 4). The 

market shares are increasing rapidly and the effects on the smaller plant breeders are now felt 

the most as they are being outcompeted by the oligopoly of big multinationals holding the 

patents (Louwaars, 2015; GHK Consulting, 2011). The growing market share of these few 

multinationals in this ócompetingô market is making it tough for the small plant breeder to 

innovate and conduct research on new vegetable varieties without being obliged to pay for a 

license to use a patented trait. This process of outcompeting the smaller plant breeders and the 

market shift towards an oligopoly by the multinationals resulted the drive and justification for 

this research.  

 

2.2 Objective 

The objective of this research is to provide a literature analysis of the friction problem at hand 

(Zembla, 2015; Louwaars, 2015; GHK Consulting, 2011) and to acquire possible ways to 

stabilize the situation and to decrease the friction in the sector with the acknowledgement that 

further research will be needed. It is necessary to study the provided literature on this subject 

and to look at how this research can contribute to the debate. This research will elaborate on 

the friction through the perspectives of the patent system and the plant breeder rights in the 

seed sector. A number of research questions are outlined to determine if there is a possible 

solution to the friction and to determine whether there are economic, social and legal effects 

of this friction on the global seed sector and the plant varieties. The research will be 

conducted via a literature study on the subject. Interviews are conducted as case examples 

from the seed sector. The objective will be reviewed in the discussion and conclusion. 

 

2.3 Research questions 

The main research question is:  

What are the effects of the friction between patents and plant breeder rights in the vegetable 

seed sector?  

 

The following sub research questions are used to support and analyse the main research 

question: 

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

other? 

-How can the friction between patents and plant breeder rights be defined? 
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-Which economic, social and legal effects of the friction can be defined? 

-Are the defined effects at the general interest of the sector and the global society?  

2.4 Hypothesis 

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

an effect on the market now and in the future and it will have an effect on how to breed plants 

in general (varieties on demand) (Louwaars, 2015; Betz, 2015; GHK Consulting, 2011).  

 

2.5 Applicable legislation 

 

2.5.1 United States Directives 

The following directives provide the legal basis in the United States for the protection of 

intellectual property in the seed sector. 

Council Directive. 35 United States Code § § 161-164 

Protection Act [1970]. 7 United States Code §§ 2321-2582 

 

2.5.2 European Regulations & Directives 

The following directives and regulations provide the legal basis in Europe for the protection 

of intellectual property in the seed sector. The Biotechnology Directive (98/44/EC) is an 

important instrument in the patent legislation to determine what is patentable in the seed 

sector and how countries should adapt their legislation 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 includes rules for 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 apply to microbiological processes 

or the products thereof;  

EPC Art. 54: Novelty 

EPC Art. 55: Non-prejudicial 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 of protection 

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

EPC R. 26: General and definitions 

EPC R. 27: Patentable biotechnological inventions  

 

2.5.4. Dutch National Law 

The following legislation is applicable 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.  

Dutch Plant Patent Act. 1930 

Dutch Patent Act [1995] Art. 3 
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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 Israel ïMinistry of Agriculture v. Unilever N.V., Case G-0002/12, [2015] 

Plant Bioscience Limited v. Syngenta Participations AG Groupe Limagrain Holding, Case 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 sector. The literature is focused on the seed sector in general. Where 

needed a focus is made on Europe and the Netherlands in particular. This focus is made due to 

the differences in legislation on patents and plant breeder rights in different countries and 

continents and the amount of specific literature on plant breeders in the Netherlands. 

The discussion on the friction is split up in two points of view. On the one hand there is a 

group who supports the companies using patents. On the other hand there is a group that does 

not share the vision of the companies using patents and who overall supports innovation 

through the plant breeder rights and the breedersô exemption (Louwaars, 2015; GHK 

Consulting, 2011). These groups are represented by researchers, analysts, companies and 

plant breeders in the seed sector. The group that supports the use of patents in the seed sector 

states that patents are legally possible and protect the new created products, techniques, 

methods and investments against copycats and competitors in the sector (Louwaars, 2015). 

The companies put a lot of money in the research on the creation and development of a new 

varieties and traits. They want to protect this investment by applying patents on the traits, 

techniques and methods. The patents reassure the companies that research is still a viable 

option for innovation and that no other company is going to sell their ideas. The patent is an 

assurance that a new trait in vegetable seeds will be protected for at least 20 years (Louwaars, 

2015).  

On the other hand, plant breeders state that the possibilities of using genes for the purpose of 

breeding new varieties are decreasing and that a few multinationals have all the power in the 

seed sector and can hold on to that power because of the patents that provide them a market 

oligopoly. Plant breeders did not need lawyers or legal counsel in the past to make sure that 

they could create products through plant breeding, but they do now. 

In the seed sector in general, more money is needed for R&D to create a specific trait or 

variety due to the innovations in techniques and methods. The multinationals in the sector 

may be faster in the process of developing a new trait, due to (financial) scale advantages, 

which means the competition is harder than ever (Louwaars, 2015).  

The scientific journals and other research data will be analysed from both points of view and 

will help to determine the effects of the friction in the seed sector. This information will be 

used to reach a conclusion. Relevant case law, the creation of patents and plant breeder rights 

and an elaboration on patents and plant breeder rights will be the starting point of this 

research. Furthermore, research will be conducted on the legalisation and policy systems that 

have to handle this friction in the seed sector. These legal aspects and the patent laws differ 

per country, therefore the focus will be on the Netherlands and the EU. The EU uses 

directives and regulations to make comparable legislation available in the member states. 

Slight differences between countries might occur due to the governmental interpretations of 
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the directives of the EU. Furthermore, there can also be differences in the legislation 

regarding the protection of different seeds. Most of the literature used for this research is 

regarding the general seed sector. If legislation or market data differs, because of the seed 

diversity, the field crops and vegetable seeds are used as reference point. This reference point 

represents around 96% of the seed market (Figure 1)(ETC Group, 2008). 

 
Figure 1, Global Proprietary Seed Market 2007, Reprinted from: 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. Furthermore, information is needed regarding 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 Scopus, Google Scholar and the journal collection of the 

Wageningen University Library. Information will also be retrieved from online reports, papers 

and news articles, to have an up-to-date literature study on the market data and case law. A 

part of the market research and case law used for this literature research was not yet present 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 the friction in 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 study will be the general framework of the research. The problem statement in 

this research regards the effects of the friction between the two methods of protecting new 

inventions in the same field of research (Louwaars et al., 2009; GHK Consulting, 2011). 

Different views will be elaborated on the friction at hand. These views on the friction will 

come from literature that was gathered for this literature research. Also two interviews were 

conducted during this research. These interviews will be used to give an illustrative view on 

the situation in the Dutch seed sector. The interviews were conducted with the aim of giving 

an insight in Dutch seed companies, their business models and their view on the friction in the 

sector. These interviews are not for qualitative or quantitative research purposes, but are used 

as an example of the Dutch seed sector. The interviews were conducted at Keygene 

Wageningen and Bejo Zaden. Keygene is a company specialised in ótraits on demandô and 



 

8 
 

makes use of the patent system in the seed sector. At Keygene Wageningen, the CFO and 

Vice President of Legal Affairs were interviewed. This 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 their intellectual property. At Bejo Zaden, the Plant 

Breeder Rights and Variety Register Expert was interviewed. This interviews was conducted 

via a telephone conversation.  

The questions in the interviews were conducted with the purpose of getting an insight in the 

sector and 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 literature and the illustrative interviews will result in answers on the 

research questions and an elaborate discussion and a conclusion. 

 

3. Literature Review 
 

3.1 Plant breeder rights  

Plant breeder rights (also named Community Plant 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 period of time (Intellectual Property Rights, 2017). This 

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

the plant variety (Louwaars et al., 2009; Art. 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 (Plantum, 2015). There are a few 

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 new (novelty) and have an approved name (Art. 7, Council 

Regulation (EC) No 2100/94 [1994] 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 can be used in all the member states of 

the EU. But the product can only be protected by either national or European plant breedersô 

rights (Plantum, 2015). The new variety can exclusively be (re)produced by the company or 

person that owns the plant breeder right to that variety. There are a few exceptions to the 

protective measures of the plant breeder right. These are for example the breedersô exemption 

and the farmersô privilege, which will be outlined in the following paragraphs.  

 

3.1.1 The breedersô exemption 

The breedersô exemption (Art. 15C, Council Regulation (EC) No 2100/94 [1994] OJ L 227) 

makes it possible for other companies to continue research on new products with a protected 

variety. They may freely use the protected variety for the development of a new variety. The 

genetic information of varieties is 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 exemption, specific traits are not protected from further 

innovation and can be used again in other plants or can be used to create a more complete 

variety of the same plant. For example, a plant variety that is adapted to be protected against a 

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

variety will end up in the genepool. In that case other companies can use this specific óanti-

diseaseô gene to create a new plant variety that is also protected against that specific disease. 
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This new variety does need to meet 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 innovating with an existing variety or specific trait. In short, a competitor 

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

material from other plant varieties or can improve an already created variety.  

 

3.1.2. The farmersô privilege 

The farmersô privilege (Art. 14.1, Council Regulation (EC) No 2100/94 [1994] OJ L 227) is a 

guideline that countries can implement in their legislation. This privilege allows farmers to 

save and re-use seeds that were harvested from a protected plant variety. The protective 

measures of the plant breeder right are 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 the plant. 

 

3.1.3 Remaining exceptions  

The private use (Art. 15A, Council Regulation (EC) No 2100/94 [1994] OJ L 227) of 

protected varieties and the use of varieties for experimental (non-commercial) purposes (Art. 

15B, Council Regulation (EC) No 2100/94 [1994] OJ L 227) are allowed in the plant breeder 

legislation. 

 

3.2 Patents 

A patent is an intellectual property right that protects the innovative trait, technique or method 

that the company has developed. This intellectual property right does not protect an individual 

plant variety, but protects the process of creating this plant variety and/or the trait (embedded 

in the plant variety) itself. The trait is a specific property of the variety, for example a trait can 

be a longer shelf life in the product. The trait can therefore be applicable in more than one 

variety at the same time.  

The application 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 (EPC). If a company wants to apply this 

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 that is applicable 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 countries (Louwaars et al., 2009). Currently, 

a unitary patent is valid in 25 countries (The Select Committee & The Preparatory Committee, 

2014; Unified Patent Court (2017)). The European Commission was already preparing this 

unitary patent for several year, the ratification was finished just recently (Council Regulation 

(EC) 2011/167/EU).  

There are a few specific characteristics that need to be applied on a new trait to obtain a 

patent. The trait needs to be new, inventive and industrially applicable. The patent protects the 

use of the trait by third parties. Other companies cannot produce, use, sell or even import the 

patented product without permission (Louwaars et al., 2009). The patent owner has the 

exclusive right on the patented product. Private use and experimental research (non-

commercial) are also excluded from the patents protection. Patents in Europe do not contain a 

farmers exemption or a limited breederôs exemption. This means that reusing the patented 

product or use the trait, techniques or methods to further innovate the product or create a new 

variety or trait is strictly forbidden.  
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Most of the filed patents at the United States Patent and Trademark Office are 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 sector. These traits were introduced for current problems 

related to that variety, but also with the future perspective of seeking for a monopoly 

protection. Pests or pathogen resistant traits are on the second place when looking at patent 

applications in 2010 (ETC Group, 2011).  

 

 
Figure 2, Biotech Plant Patent Applications, USPTO (March-December 2010), Reprinted from:Who Will Control the Green Economy?, 2011 

 

3.3 Plant breeder rights versus Patents 

Companies have the choice to use one of these intellectual property rights or to use them both, 

depending on whether the criteria for both intellectual property rights are met. The companies 

that are favouring plant breeder rights to protect their traits are in conflict with the companies 

innovating with the protection of patents (Zembla, 2015; GHK Consulting, 2011). The 

companies now have the option to choose in what way they make further innovation of a 

variety or trait possible. They can either choose to make further innovation possible via plant 

breeder rights or to stop further innovation via other companies in the sector, through patent 

rights (except if a licence for further innovation is provided). In this way a legal structure is 

created with different perspectives regarding the process of plant breeding. The problem is 

caused by the right to patent newly created traits and inventions of plants on the one hand, and 

the breedersô exemption on the other hand. The breedersô exemption makes it possible to 

innovate on already existing varieties from a genetic pool consisting also of varieties from 

competitors. The breedersô exemption makes it possible for a company to innovate towards a 

new variety through using already discovered characteristics from plant varieties of other 

companies. The patent system in Europe does not have a general breedersô exemption. This is 

in conflict with the system of companies using plant breeder rights. They cannot proceed the 

innovation on traits that have been protected by patents. In addition, they cannot produce this 

product themselves, with the purpose of further innovating the product, because the traits, 

techniques and methods are protected by the patent.  

The EU created strategic objectives for the plant breeder rights such as: the maintaining of EU 

seed and propagating the trade of materials, breeding and agriculture industry competitiveness 

by creating a balance between breeder and 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 

breeder rights resulting in the friction at hand. 
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A plant variety cannot be protected by a patent. In the Netherlands, the National Patent Law 

prevents patents to be applied on plant varieties. However, the EU Biotechnology Directive 

(Council Directive 98/44/EC, [1998]) is also applicable and this directive differs slightly from 

the National Patent Law in the Netherlands. The directive states that an invention that has 

technical specifications that are not limited to one plant or plant variety can be patented 

(Louwaars et 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 also protected 

indirectly by the patent. While the law states that a plant variety on its own cannot be 

protected by a patent, the trait (or technical specification) in the plant can be protected. The 

directive 98/44/EC of the European Parliament and of the Council (Council Directive 

98/44/EC, [1998]) also states that patents created to protect working methods with essential 

biological interests are not allowed to be patented. However, the concept of essential 

biological interests is not really clear and is explained in the EU Biotechnology Directive as a 

working method that is completely consisting of natural methods, such as crossing methods 

and natural selection. Therefore only working methods that can be seen as not biological in 

their essence, can be patented (Louwaars et al., 2009). To confirm that the European 

Parliament was not willing to let conventional products and conventional breeding methods 

be patented by multinationals, they drafted a resolution to prevent this (European Parliament 

Resolution, [2012] RSP 2623). This resolution states that the European Patent Office is asked 

not to grant patents regarding the conventional methods of plant breeding, such as crossing 

and ósmart breedingô.  

However recently the Enlarged Board of the European Patent Office decided to rule against 

this regulation. The most current ruling on the patent system was done by the Enlarged Board 

of the European Patent Office (2015-2016). This verdict concerns an appeal against a patent 

on tomatoôs (State of Israel v. Unilever N.V., [2015]). The ruling states that conventional 

breeding methods are allowed to be patented when they are in line with the application 

standards. The European Commission however stated on the 20
th
 of February 2017 that these 

kind of patent application should not be granted. The Council for Competitiveness of the 

European Union decided that patents on conventional breeding methods were not in line with 

the Biotechnology Directive (Council Directive 98/44/EC, [1998]). The member states of the 

European Union confirmed this ruling. 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 patents applications concerning conventional breeding methods can be granted 

(De Brauw Blackstone Westbroek, 2017).  

 

3.4 Current legal solutions 

The EU Biotechnology Directive (Council Directive 98/44/EC, [1998]) contains a few articles 

that were created to resolve conflicts between the plant breeder rights and patents on traits. 

Article 12 of the directive can be used in conflicts between parties who work with plant 

breeder rights or/and patents (Council Directive 98/44/EC, [1998]). However the creators of 

the articles only anticipated on conflicts related to patent owners who are not willing to grant 

licences for the use of a trait to other companies. For example article 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 patent that was created on an earlier date. The plant breeder 

can request a compulsory license for non-exclusive exploitation of the invention protected by 

such a patent. Article 12 (2) (Council Directive 98/44/EC, [1998]) can be used by patent 

owners in a comparable situation as 12 (1). If a patent owner cannot use a patent without 

infringing plant breeder rights that were created on an earlier date, then the patent holder can 

request a compulsory license for non-exclusive exploitation of the variety that is protected by 

plant breeder rights. Article 12 (3) (Council 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 wants to use plant breeder rights, needs to prove that they 

went to the patent owner or plant breeder and asked for a license to use the patented trait or 

the protected variety. Also they need to prove that the plant variety or trait has a ósignificant 

technical progress or significant economic interestô in relation to the invention for which a 

patent is requested or for the protected plant variety (Louwaars et al., 2009).  

The current legislation therefore does not provide any solutions to the friction at hand. The 

provided conflict 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 breederôs exemption a company that creates a new trait or variety has a head start 

for about four years. After that, other companies catch up through innovations that contain a 

comparable trait (Louwaars et al., 2009). 

 

Researchers of the Wageningen UR on behalf of the ministry of Agriculture, Nature and Food 

quality, have published literature that is related to the friction between patent owners and the 

plant breeder rights (Louwaars et al., 2009). Also the evaluation of the Community Plant 

Variety Rights (CPVR) by the GHK provides literature on the tension between patent owners 

and CPVR (GHK Consulting, 2011). Louwaars et al. (2009) concluded that technological 

innovation in the biology and the patent legislation contribute to a more concentrated plant 

development sector and are a threat to the future innovation in this sector. In the seed sector 

there is constant innovation, new varieties are created that can meet the demands from 

consumer and producer. This innovation is stimulated by the protective measures that make 

sure the innovator receives proper compensation for the created products and as a results a 

larger market share in the sector. The legislation related to plant breeder rights was specially 

created for this sector. The plant breeder right including the breedersô exemption makes sure 

that the best traits and varieties stay available in the genetic pool of the seed sector. 

Developments in the molecular biology resulted in the introduction of patents in the plant 

breeding sector. These patents are not only applicable on seeds and genetics, but are also 

applicable on the new techniques of breeding and the additional materials/devices needed for 

these techniques.  

This introduction of patents in the seed sector resulted in a more narrow market. Only a few 

companies control the biggest part of the market (oligopoly). This results in conflicts with the 

farmers. They are worried that the possibilities of choice between producers will decrease and 

that prices will  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 result from a long research track and expensive equipment. Also there is the risk 

that another company will develop a similar variety or trait before you have finished yours 

(Crop Life, 2011; GHK Consulting, 2011). This narrow market of seed producers results in 

less choice for the farmers where to buy their seeds. 

During the last 30 years the developments in technology resulted in a lower amount of time 

needed to create a new trait or variety. Where it took 10-24 years to develop a variety in the 

80ôs, it takes around 4-11 years today. This means that in the plant breeding sector, the 

department R&D at the top level companies is very big (15%-25% of the company). Also the 

ten biggest companies in the sector grow 5%-7% per year (Louwaars et al., 2009). To keep 

the level of R&D proportionate, companies have two choices. Either to invest in growth of 

R&D within the company, which is rather expensive, or to do a take-over 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. This R&D investment dilemma results in a lot of take-overs 

and mergers in the sector. This second option of R&D growth has big consequences for the 

seed sector. The sector contains less competitors and the companies who maintain in the 

market grow rapidly. This market development is resulting in an oligopoly of a few 

multinationals (Louwaars et al., 2009).  

 

The multinationals who are currently using these types of intellectual property protection for 

seeds, are divided across the globe. Patents on plant traits and techniques can be obtained in 

many countries and the amount of traits and varieties, that are usable via the breedersô 

exemption, are therefore decreasing. More research regarding this subject is needed to 

determine if this is the way we globally want to control the food sector in the near future.  

 

Companies have a choice how to protect their intellectual property. The influence of the 

choice for patents resulted however in a market shift in the sector. This influence started in the 

United States via court cases, determining that patents on life were allowed. This happened 

via the Diamond v. Chakrabarty case (Diamond v. Chakrabarty, 447 U.S. 303 [1980]). This 

case determined that a bacteria created in a laboratory is patentable.  

It did not take long for the first scientists to genetically modify plant cells. Monsanto was the 

first to succeed in 1982 with soybean seeds (Monsantoco, n.d.). This was the start of major 

innovations and changes in the seed sector. The subject matter in Ex parte Hibbert (1985) 

made it possible to have patents on traits in plants (Van Brunt, 1985). From that moment 

onwards the companies in the seed market started to grow rapidly and the whole sector 

changed. Via patents they created an oligopoly in the sector. This can be reviewed via the 

market analysis in the next paragraph and in appendix 1. Most of these companies are 

originating from chemical companies who had big R&D departments and who shifted 

(sometimes partly) to the seed industry. 

 

Patenting live products is possible in Europe since 1998 and after that moment patenting 

happened frequently (Louwaars et al., 2009; Figure3). This made the market shares in the 

seed sector shift. The first shift started in 1985 in the United States by granting the first patent 

on a plant trait. The global seed market doubled in ten years (table 3, appendix 1) and the 

biggest four companies improved their market share with 4%. From 1998 onwards companies 

were also able to patent traits in Europe. In the next eight years the global seed market 

increased with 13% and the biggest four companies improved their market share with 18% (at 

this point in 2006 the four biggest companies already owned 30% of the seed market) (table 3, 

appendix 1).  

Figure 3 shows the increase of patent applications in Europe over the last few decades. In a 

few years the amount of applications increased tremendously. These patent applications on 

traits are representative for an even bigger amount of varieties, because the patented traits 

may be used in several plant 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 breeder rights (at market entry) and less varieties that can be used for further 

innovation via the breedersô 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 classifications, Reprinted from: European patents on plants and animals, 2014  
 

Table 3 and figures 9 up and until 16 in appendix 1, show how the market shares in the seed 

sector were shifting from 1985 up and until 2016. The figures and tables show how much 

influence a few multinationals have in the seed sector. The latest analysis of 2016 regarding 

the division of market shares in the seed sector shows that the biggest four multinationals own 

79% of the global seed market (Yuan, 2017). This is a rapid growth if it is compared to 2006 

were the biggest four multinationals had a 30% market share and in 1996 when the biggest 

four multinationals had 12% of the market share (Louwaars, 2015). As a result of the 

introduction of patents in the seed sector the market share has shifted towards the current 

oligopoly situation. The rapid market share increase for the multinationals is a direct result of 

the patents that they have obtained on traits, techniques and methods in the seed sector over 

the same period (Louwaars, 2015). Figure 4 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 biggest market shares in the seed sector on that point in time.  

 

 
 

Figure 4, 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 future. In the current situation the oligopoly will continue to exist and will 

even grow bigger, if the top four companies are the companies who are increasing the amount 

of patents on traits. It is likely that they will be the companies who are increasing the amount 

of patents and protective measures knowing that they already own 79% of the market in 2016. 

As shown in the figure the amount of seed and traits is expected to increase 60.34% in five 

years and crop protection is expected to increase by 28.59% in five years. The biggest four 

multinationals in the seed sector also have departments who are specialised in bio pesticides, 

precision farming and fertilizer business. An assumption of rapid growth of the biggest four 

multinationals can be made. What would result in a stronger oligopoly in the seed sector. 

 
 

Figure 5, Market Forecasts global crop protection market and related sectors 2016-21, Reprinted from: Analysis of New Patterns and Future 

Trends in Global Agriculture, by Yuan, 2017  

 

4.2 Mergers and Acquisitions 

Mergers and acquisitions in the seed sector enabled the multinationals to decrease the amount 

of competitors and to create an oligopoly in the sector. The biggest companies in the seeds 

sector have an annual growth of 5%-7% per year (Louwaars et al., 2009). To keep the level of 

R&D proportionate, companies have two choices. Either to invest in a rapid growth of the 

R&D department within the company, which is rather expensive. Or to do a takeover or 

merger with another company. If a company chooses the second option the external R&D 

department is incorporated or the R&D departments are combined. The technology, varieties 

and traits are combined in one (bigger) company. This method of increasing the R&D 

department results in a lot of takeovers and mergers in the sector. The market contains less 

competitors and the companies who survive in the market, grow rapidly. This market 

development is resulting in an oligopoly for a few multinational companies (Louwaars et al., 

2009).  

 

The Dutch Limagrain case is an example to illustrate how this principle of mergers and 

acquisitions works in the seed sector. Figure 6 shows that Limagrain started as a cooperative 

in 1942 and acquired a lot of other companies since that time (Mammama, 2014). Limagrain 

acquired the traits, technologies and other useful parts from all those companies. Also they 

participated with other companies in the seed sector and created several new joint ventures. 

Since 2013 Limagrain proceeded with acquisitions and mergers and in the last two years 

Limagrain created two new joint ventures (Limagrain, n.d.). This is a case example on how a 

multinational acquires an oligopoly position in seed sector. The competing companies are 
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sensitive for mergers or get involved in an acquisition. This process has less competition in 

the sector and bigger multinationals as a result.  

 
Figure 6, The Limagrain Case, Reprinted from: Concentration of Market Power in the EU Seed Market, by Mammama, 2014  

 

More recently in 2016 and 2017 a few of the óGiantsô (multinationals) in the seed sector are 

trying to merger or to proceed on an acquisition of another multinational. Recent merger 

proposals in the agricultural biotechnology, seed and chemicals sector follow two previous 

waves of consolidations. One in the mid-1980s 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 and BASF) acquired about 75% of the small to medium-size firms 

engaged in biotechnology research (Moss, Hauter & Johnson, 2016). Currently the 

multinationals are competing for new mergers and takeovers that can result in a new wave of 

consolidations. The following mergers and acquisitions in the seed sector have been 

announced recently.  
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4.2.1 Dow-DuPont Merger 

 

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

 

The DowDuPont merger proposal was the kick-off for the third wave of mergers and 

acquisitions in the seed sector. This merger proposition was the start for mergers and 

acquisitions of more multinationals in the seed sector. The DowDuPont merger is a 

combination of the 4
th
 and 5

th
 largest rivals, creating a firm that surpasses Monsanto. However 

a prospective merger between Monsanto (1
st
) and Bayer (3

rd
) is also in play (Moss, Hauter & 

Johnson, 2016). 

The proposed DowDuPont merger has effect on the competition in three ways. First of all, it 

will eliminate head-to-head competition in the markets of crop seed and chemicals. Second, it 

will eliminated head-to-head competition in agricultural biotechnology innovation markets 

and reduced the opportunities for competitive research and development 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 resources needed to compete in the sector (Moss, 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 available to farmers and consumers and higher food prices for 

consumers (Moss, Hauter & Johnson, 2016).  
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Figure 7, Mergers and Acquisitions Involving Dow and DuPont (1995-2015), Reprinted from: The Proposed Dow-DuPont Merger, by Moss, 

Hauter & Johnson, 2016  

 

Dow and DuPont faced an investigation in Europe by the European Commission. The 

Commission opened an in-depth investigation into the proposed merger between Dow and 

DuPont. The investigation was launched to determine if the merger is in line with 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 European Union antitrust regulators to 

determine if the merger can succeed or should be abolished. The merger was announced in 

December 2015, but keeps on being postponed because of anti-trust impediments. The 

expectations are that the merger will close in the first half of the year 2017 (Nair & Gopinath, 

2017). 

 

4.2.2 ChemChina-Syngenta Merger 

The second merger/acquisition of a óGiantô in the seed sector is the proposed acquisition of 

Syngenta by the China National Chemical Corporation (ChemChina). In 2015 ChemChina 

made a $44 billion offer on Syngenta (Hammond, McCracken & Kirchfeld, 2015). The 

transaction is important for China, the worldôs largest agricultural market, who is looking to 

Syngentaôs portfolio of chemicals and patent-protected seeds to help bolster food supplies for 

its huge population (Burger & 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 worldôs largest agriculture business (DowDuPont) puts pressure on other mergers and 

acquisitions in the sector (Hammond, McCracken & Kirchfeld, 2015). Syngenta aspects that 

the takeover of ChemChina will be finished in the second quarter of 2017. The plan was to 

finish the takeover earlier (first quarter 2017), but due to antitrust hurdles it will take longer 

than expected. Currently thirteen regulatory authorities have given their approval on this 
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takeover. The companies are awaiting the approval of Brazil, Canada, China, the European 

Union, India, Mexico and the United States (Burger & Shields, 2017). On the 14
th
 of February 

2017 the Competition Bureau of Canada issued a No Action Letter (NAL) with respect to the 

proposed acquisition of Syngenta by ChemChina (Canada Competition 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 Bayer-Monsanto Merger 

The third merger/acquisition of a óGiantô in the sector and also the biggest takeover yet in the 

third merger and acquisition wave, is the proposed acquisition of Monsanto by Bayer. In 2015 

Monsanto tried to do a counterbid in the ChemChina-Syngenta takeover. Monsanto placed a 

$45 billion bid on Syngenta but lost the bid to ChemChina. Monsanto continued to explore 

merger and acquisition options (ETC Group, 2015a). In the beginning of May 2016 Bayer 

confirmed that it met Monsanto executives to discuss a takeover of Monsanto for $62 billion 

(Verdin, 2016) . Bayer stated that it was very confident regarding the needed antitrust 

approvals around the globe. They expected that the deal could be finished in a timely manner 

and Bayer was prepared to move expeditiously to complete a tie-up (Verdin, 2016). It was an 

óExtraordinary opportunityô as Werner Baumann (Bayer chief executive) stated regarding the 

possible takeover of Monsanto. Knowingly that Syngenta already agreed on a takeover by 

ChemChina and that Dow and DuPont were also busy with a merger (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 bid that was also rejected and that resulted in a third bid of $66 billion in the second half 

of 2016, which was a record cash takeover offer (BBC, 2016). Because of their market control 

in the global seed market, the takeover is likely to attract close scrutiny from anti-competition 

regulators. In the newest forecasts of Bayer is stated that it seeks to complete the $66 billion 

deal to take over Monsanto. Bayer states that it is on track to receive all regulatory approvals 

for the takeover by the end of the year. This forecasts anticipates a likely in-depth 

investigation by the European Unionôs competition regulators (Burger, 2017)  

 

Such big mergers and acquisitions as stated above are always checked by governmental 

institutions to ensure a certain standard of competition within the market. Most of the 

proposed mergers are currently in the process of getting the approval of anti-trust 

organisations. These organisations are checking the applications for a merger or acquisition 

objectively. However in the global seed sector a certain trend can be seen when looking at the 

vital positions in courts and antitrust organisations (the organisations checking the mergers 

and acquisitions of other companies within a sector). Doubtful mergers and acquisitions can 

stay (to a certain extend) out of the grasp of antitrust authorities due to irregularities. Ex-

directors or employees of the seed sector are now active on the highest positions in the 

antitrust organisations, the national governments and the controlling institutions. For example 

Justice Clarence Thomas who was the attorney of Monsanto until 1979 and later on in his 

function in the Supreme Court of Justice ruled that seed saving by farmers is forbidden (ETC 

Group, 2011; Kenner, 2008). This is especially the case in the United States. were a lot of the 

mergers and acquisitions started in the first wave. This contributes directly to the oligopoly in 

the market. Antitrust regulators in the United States do 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 in the United States because there was óno 

history of conglomerate merger enforcement in the U.S. in the last 40 yearsô. Monsanto was 

so certain that the anti-trust organisations would not block the merger that they promised 
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Syngenta a $3 billion break-up fee if the merger was blocked (ETC Group, 2015a). 

Furthermore the antitrust laws aim at increasing welfare by promoting efficiency. 

Monopolistic positions are not prohibited per se, but activities that lead to the acquisition or 

exercise of market power are banned (Moschni, n.d.). 

 

5. Interviews 
 

The following interviews were conducted in order to have a situational example from the seed 

sector in the Netherlands. The interviews are not used as a qualitative or quantitative research 

method. They are used as an illustration of the current Dutch seed sector and to give an 

insight in the sector connected to the provided literature study. The participating companies 

differ a lot in method and business model and are therefore case examples to interpret the 

literature results of this research in general. The purpose of these 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 in the Dutch seed sector. The questions were 

conducted on beforehand and are all related to the seed sector in general and the already 

acquired knowledge on the friction in the seed sector. The plant breeder rights, patents and the 

use of exemptions to these intellectual property rights were discussed. Also situational 

questions occurred during the interviews and all relevant information is used for the 

illustrative example of those companies in the Dutch seed sector.  

The first interview was conducted with Keygene, a company specialised in providing traits on 

demand. This company was selected due 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 conducted at Keygene Wageningen. During this interview the CFO 

(Leo Zwinkels) 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 Zaden, a plant breeding company that 

develops new varieties mostly by using conventional methods. This 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 in the Dutch seed sector). 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 intellectual protection methods and how to 

register a product for market entry. 

Both companies have a different role in the sector and they both use different intellectual 

property protection methods within their business model. Therefore these interviews are used 

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

 

5.1 Interview Keygene  

 

Keygene is a company specialised in work orders from its four shareholders. These 

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 objectives and fulfil the demand. Keygene is not doing plant 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 a profit. They only want continuity for the company. 

Keygene is not breeding plants and therefore cannot make use of plant breeder rights on their 

products. The traits are created in a lab and implemented in strain seeds. The traits can only be 
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protected by a patent because no plant was created. Keygene creates these traits as a work 

order for the shareholders. The trade with the customers is 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 sector. But also in the future a decrease in varieties is going to happen because 

companies are focussing on seeds with a high worldwide demand. The patent protection is 

attractive because the protection measures work very well. The patent owners are focussing 

on the products with a lot of sales potential, otherwise they cannot refund their initial 

investment in the research of the trait. In the further future some varieties will be subordinated 

to the more profitable variety. The companies are not able to refund the initial investment in 

the research on these varieties who represent a minor market. 

In the Netherlands it is possible to use the experimental research clause to innovate. In that 

case you can experiment with the trait and do research with that trait. In case the trait gets 

improved (a licence is needed) or in case a new trait gets discovered a patent can be applied 

by the original patent owner (creator). If only new traits are created in combination with the 

old trait the company is obliged to pay for a licence from the original patent owner. If there is 

a limited breedersô exemption, a company is not obliged to have a licence if they create a new 

trait, as long as they do not bring the product to the market. So the trait needs to stay in the 

company/sector. For example if a trait is discovered that makes it easier to breed different 

plant varieties, the company is able to sell this trait within the sector to other companies 

without a licence as long as the product is not entering the general market. The licence 

providing a limited breedersô exemption is only applicable on traits and not on techniques.  

Currently every discovery in the seed sector is published in an article. Related to the patent 

protection the owner publishes all the information about the techniques and the trait. An 

alternative for the patent protection would be to not protect products or to create exemptions 

and in that case not to publish about the discoveries and newest techniques. This would 

definitely be destructive for the innovation in the seed sectors.  

 

5.2 Interview Bejo Seeds 
 

Bejo Zaden makes use of both intellectual property rights. In case the company needs to 

protect one plant variety they 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 than using plant breeder rights. In 

case a trait is applicable for a broader market or within more varieties Bejo Zaden chooses to 

use both intellectual protection measures. If a company registers a product for market entry, it 

is automatically protected with plant breeder rights. Patent rights need to be registered 

separately and can be seen as an extra protective measure. If a market registered product has 

this trait than it is protected both by plant breeder rights and patent law. Most of the genes that 

are used for innovation are from the Bejo Zaden database. But they also make use of the 

public databanks or use plant varieties directly out of nature. These varieties are developed by 

the company into a new variety adapted to the demand of the customers. 

If a patent owner has specific varieties or traits that Bejo Zaden needs for the innovation of a 

variety they use them. They need to pay for a licence from the patent owner. Most of the time 

this is between 5% and 10% of profit remittance per patent in a product. 

Copycats in the sector would be encountered in the market. But Bejo Zaden has not 

encountered any copycats yet. Bejo Zaden has several protective measures against copycats 

and not only intellectual property rights. Because they mostly trade in (F1) hybrid plant 

varieties. A hybrid cannot be copied without the original old plant varieties. There are plant 

breeder rights put on the hybrid, but Bejo Zaden makes sure that the old plant varieties used to 
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create the hybrid are protected via both plant breeder rights and a patent. A 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 mean that a lot of new varieties would be created. The plant is not a 

stable hybrid. You will need the old plant varieties to create the hybrid. Bejo Zaden only 

trades in the F1 hybrid so coping is not possible. Bejo Zaden registers varieties in the 

Netherlands and in the European Union. This is enough protection for selling on the world 

market. Open coordinated varieties, who are created via self-pollination, must be protected 

around the globe because those varieties are easier to copy. For example a legume variety has 

self-pollination and therefore needs global protection to prevent copying from specific traits. 

 

6. The effect of the friction on the amount of seed varieties 
 

The development of a new plant variety is not allowed if patents on traits are in place. 

Therefore the possibilities to create a new variance or trait are, to a certain extent, restricted. 

The patent makes it possible for the owner to demand a financial compensation for the use of 

the trait that incorporates a patented technology. A license 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 the global society. Less varieties in food are likely to occur and maybe some 

special characteristics (for example extra nutritional value, disease resistance or higher yields) 

are never discovered because the research on that new variety is prohibited by a patent. This 

can have consequences for the society directly or set back the innovation in the food sector. 

Plant diseases are changing consistently and are evolving in new disease varieties and 

therefore the amount of seed varieties should not decrease to make sure that no food disasters 

happen (Zembla, 2015). The friction in this sector is directed on seeds in general, but has a 

broad reach throughout society because of the large market segment of seeds, plants, crops 

and vegetables (GHK Consulting, 2011). Van de Wouw states in the paper (Louwaars et 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 material. This can make the diversity of other 

species, available for plant breeding, bigger. A meta-analysis 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 breeding currently 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 (Louwaars et al., 2009). Where in the past conventional breeding introduced a 

much wider genetic load, when farmersô varieties or wild relatives were used to introduce 

such traits, a much more precise introduction of the desired trait is now possible. This may 

lead to a narrower genetic base of crops, but with a more diverse pattern at the allelic level. 

Also the use of business models like Keygene (traits on demand), where the income model is 

based on selling traits (royalties) instead of plants, puts the focus on developing traits instead 

of a divers scale of varieties. This way of intellectual property protection of the genetic 

variation reduces the availability of genetic variation for further breeding (GHK Consulting, 

2011). This may lead to a shift of genetic diversity used in plant breeding and a decrease of 

the variety diversity available to farmers (Louwaars et al., 2009; (Moss, Hauter & Johnson, 

2016).  

Some analyses show that the world has lost 94% of the vegetable seed varieties in the 20
th
 

century (Betz, 2015). This is a result of the multinationals controlling 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 this loss. óThe diversity in our seeds stocks is as endangered as a 

panda or a polar bear right nowô (Betz, 2015). óPatent rights, together with the way these are 

granted and exerted, contributes to a decreasing diversity in breeding companies and threatens 

innovation in plant breeding (Louwaars et al., 2009; (Moss, Hauter & Johnson, 2016)ô.  

The big multinationals develop a lot of new traits and therefore a big amount of the new 

varieties. However these plant varieties are concentrated in vegetables or crop varieties with a 

big market share. The multinationals focus on these vegetable and crop varieties 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 a certain guarantee that their investment can at least be 

refunded. 
 

 
Figure 8, Getting Biotech Crops to Market, Reprinted from: The cost and time involved in the discovery, development and authorisation of a 

new plant biotechnology derived trait, by Crop Life, 2011  

 

The investment of $136 million per trait and the average time required of 13.1 years makes it 

impossible for multinationals to focus on all varieties in the seed sector. A market analysis is 

used by the companies to determine a trait that has the highest IRR potential and market 

share. So a lot of varieties are created in a concentrated part of the (vegetable) seed sector 

with a big demand and market share (Crop Life, 2011). 

 

6.1 Decrease in the amount of independent farmers and plant breeders  

It is common in the seed sector to merger or to do a takeover of another company. This is 

done to acquire the R&D department of a competitive company in the seed sector and to 

acquire their intellectual property. This resulted in a concentrated market with an oligopoly of 

multinationals at the top. The multinationals keep this oligopoly in the market in place by 

acquiring more companies in the sector. Therefore it is hard to survive as an independent 

plant breeder (Moss, Hauter & Johnson, 2016). The concentration in the seed sector results in 

less plant varieties in the sector because less individual companies are researching in a broad 

spectrum. The multinationals decide which research is viable and they are not extensively 

thinking about the biodiversity in the long run (Betz, 2015; Keygene interview, 2016).  

The multinationals are also checking farmers that do not buy their product, but end up with 

contaminated fields with patented seeds. This can happen via contamination of their crops by 

a neighbour farmer who used the patented seeds. Jurisprudence from the Supreme Court of 

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 from the patented product and a big fine (Monsanto 

Canada Inc. v. Schmeiser, SCC 34, [2004]). In the documentary Food Inc. accusations are 

made that Monsanto is using corporate detectives (80 private investigators in 2008) who visit 

farmers to check if they are not using their products or that the farmers are saving seeds 

(Kenner et al. 2008). Both are punishable by profit compensations and fines via court cases. 

For example Moe Parr, who is one of the last six seed cleaners in the state of Indiana, who got 

impeded by Monsanto for encouraging farmers to break the patent law (Kenner 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 allowed, but it is not allowed for the farmer to reuse the patented 

seeds. Therefore they started prosecuting Moe Parr. The pre-trial costs already exceeded the 

$25.000 and for Moe Parr it was not possible to financially go through with a trial. Monsanto 

v. Schmeiser and Monsanto v. Parr are just a few of the many examples of multinationals 

prosecuting plant breeders, farmers and comparable companies in the sector. The 

multinationals have big legal departments to make this possible (Kenner et al., 2008). They 

can effort to proceed on these expensive trials. This makes farmers doubt if a trial is even 

useful. Moe Parr thought he was doing nothing wrong legally speaking but the examples from 

the sector and the forecast of big financial investments in a trial were enough 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 

damage awards for up to three times the actual amount of loss. This leads to farmers paying 

the multinationals attorneysô fees and costs of enforcing the agreement. Bankruptcy is not an 

uncommon outcome (Barker, Freese & Kimbrell, 2013). This strategy of the multinationals 

makes the market more concentrated and keeps the oligopoly in power. More farmers buy the 

products of the multinationals because alternatives are decreasing and more plant breeders get 

incorporated by multinationals. The market shares of the multinationals keep rising and the 

sector gets more concentrated (Moss, Hauter & Johnson, 2016). 

 

6.2 The influence of multinationals on the market price of seeds 

A market concentrating occurred with the introduction of the patent system in the seed sector. 

The market shifted from a competition to an oligopoly market model. This means that the 

biggest four companies own 79% of the market share in the seed sector. The biggest company 

Bayer-Monsanto (pending on the takeover) owns 27% of the market share in the seed sector 

(Yuan, 2017) . The companies have direct effect on the market prices that farmers pay for the 

seeds by using their market share in the seed sector. Shifting the production levels can already 

change the market price to a certain extent.  

Cotton seeds have been patented for 88% by Monsanto (Manjunatha et al., 2015). Who 

therefore has an oligopoly position in the market. Monsanto charged a royalty fee as high as 

67% of the retail price of cotton. The 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 system is influencing market prices. In the United States the prices of soybeans, corn 

and cotton (products that include an enormous amount of patents) increased drastically over 

the last years. In table 2 the USDA data regarding the prices increases have been stated. These 

fluctuation are attributable to the technology fee premium that the multinationals charge for 

each trait introduced into a seed (Barker, Freese & Kimbrell, 2013). óThe USDA economists 

have found that seed industry consolidation has reduced seed innovation and likely resulted in 

fewer crop varieties on offerô(Barker, Freese & Kimbrell, 2013). The price increase is an 
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effect of the oligopoly in the sector, an effect of the patent protection that keeps the oligopoly 

in place and has it has its effects on the amount of varieties in the seed sector. 
 

 
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 the research 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 property rights get stacked on plant 

varieties. This is depending on the application parameters of these intellectual property rights 

(that the variety is DUS and the trait is new, inventive and industrially applicable). The 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 breeder to get the initial investment back but on the other hand 

disrupts the process of continuous research via that specific trait. The double intellectual 

property protection gives 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 get a license from the patent owner to use the trait, but this will cost a 

sum of money and a percentage of the profit remittance per patented trait and therefore a part 

of the return on the investment (Bejo Zaden, 2017). Plant breeder rights work with a breedersô 

exemption to make innovation on the protected variety possible, this is not the case in patent 

law. The possibility to use the product from competitors to develop a new distinct product, 

ensures that innovations in the sector are used for further development of products. However a 

newly developed trait can also be patented, what results in a more strict protection and less 

possibilities to further develop the trait. The breedersô exemption in plant breeder rights and 

the lack of a similar exemption in the patent law creates a friction in the sector (GHK 

Consulting, 2011).  

 

7.2 How can the friction between patents and plant breeder rights be defined? 

The friction in the seed sector is 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 

patents in this new field possible. This 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 patent protection on their traits (GHK Consulting, 2011; 

Louwaars et al., 2009 ). The traditional system with plant breeder rights was created for the 

seed market specifically and therefore has exemptions incorporated to keep the market stable, 

innovative and competitive. However the patent system emerged from other sectors and was 

not developed for the seed market specifically.  

The strict rules of the patent law do influence the market model. Patents on traits specifically 

influence the companies working with plant breeder rights and who make use of the plant 

varieties and traits from competitors in the seed sector. The protection of a plant variety via 

plant breeding rights in combination with a patent, overprotects the variety in the perspective 
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of plant breeders using the breedersô exemption as their core business model. Companies 

cannot use the variety anymore via the breedersô exemption and need to pay for a licence to 

use the product for further development. 

The F1 hybrid structure (Bejo Zaden, 2017) makes it already hard for copycats to steal the 

intellectual property, but companies want to protect their traits and varieties to this extend to 

make the highest profit from their invention and be sure that their investment is refunded 

(Bejo Zaden, 2017; Keygene 2016; Louwaars et al., 2009). Patents are also linked to a high 

transparency in the seed sector. The companies publish their results and techniques publically. 

There are companies in the sector who 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 transparency (Keygene, 2016). This transparency can be 

established due to the very strict protection of the intellectual property. However this also has 

the friction in the seed sector as a result.  

 

7.3 Which economic, social and legal effects of the friction can be defined? 

The economic effect of the friction in the seed sector is visible in the growth of the market 

shares of the multinationals over the years. Since the availability of patents in traits, from the 

90ôs onwards, the market has shifted towards an oligopoly. The biggest four companies now 

own 79% of the market share in the seed sector (Yuan, 2017). This has large influences in the 

sector. The expectations are that more óvarieties/traits on demandô will occur with as a result a 

decrease in seed varieties (Louwaars et al., 2009). The companies already select the varieties 

that have the highest potential revenue and the largest market share. Developing a new variety 

normally takes around thirteen years. Therefore it is important for the companies to have 

assurances regarding the initial investment which on average is 136 millions of dollars (Crop 

Life, 2011). The oligopoly in the seed sector focusses on the demand of consumers and plant 

breeders and the market potential of the product. This will leave the varieties with less 

demand and pside track and will result in a decrease of viable varieties in the future.  

In a lot of cases the newly developed traits of companies get both plant breeder rights and 

patent protection. The protection is, to a certain extent, needed for companies to assure a 

certain refunding of the initial investment, but also has an effect on farmers and plant breeders 

(Moss, Hauter & 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 as the fields of farmers got contaminated by patented seeds from 

their neighbours field 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 keep in line with 

their patents and plant breeder rights. Fines are given to farmers and companies who do not 

comply with these strict patents. Court cases are very expensive for the smaller companies 

and farmers and the multinationals have the longer breath in these long lasting cases. It is not 

uncommon that bankruptcy is a result of refusing to settle with the multinationals. The patent 

system makes it possible to refund all the attorneysô costs and the fines may triple the actual 

amount of costs made by the multinationals (Barker, Freese & Kimbrell, 2013).  

The defined effects described as: 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 was not in the general interest of the sector because it outcompeted a lot of 

smaller farmers and plant breeders (GHK Consulting, 2011; Louwaars et al., 2009). The seed 

sector needed to adapt to the new techniques, developments in plant breeding and the 

innovations in the intellectual property rights. When currently looking at the sector there can 

be concluded that the market effect is at the general interest of the sector, because the 

oligopoly is the general part of the current sector. With a 79% market share it can be stated 

that they are the general sector leaders (Yuan, 2017).  

There are two perspectives that can be defined regarding the general interest of the global 

society. The global society is on the one hand the demander and is therefore directly 

responsible for the division of the market shares in the seed sector. The demand makes the 

multinationals develop traits in that specific plant variety. In that sense it is at the general 

interest of the global society. Also the development of traits, that protect crops from deceases 

and increase the yield, help the global society to sustain their food habits.  

However an effect of the friction in the sector is that the amount of varieties is decreasing. A 

decrease in varieties increases the risk of famine. If the amount of varieties would decrease 

drastically a new type of decease can wipe out a far larger part of the food supply, because the 

diversity in crops is smaller (Betz, 2015). The development of a trait that counters the effects 

of a new decease takes around thirteen years and therefore this risk is not acceptable for the 

global society. Up and until now already a 94% decrease in the amount of varieties in seeds 

has occurred (Betz, 2015). The sector has noticed the decrease in varieties (Keygene, 2016; 

Bejo Zaden, 2017; Louwaars, 2009; GHK Consulting, 2011 ), but states that the feasibility of 

the investment needs to be guaranteed due to the high investment costs. No general opinion in 

the sector is published regarding the decrease in varieties. The companies in the sector want to 

research a product and trait that has a large revenue potential, to guarantee that the 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. The smaller companies and farmers cannot afford these expensive 

court cases which mostly result in negative verdicts for the farmers. The multinationals win 

most of the cases and the opponents end up with large fines, most of the time in combination 

with a refund of the product to the multinational (Barker, Freese & Kimbrell, 2013). 

 

8. Discussion 
 

Previous to this research already a lot of literature was present on the seed sector and the 

intellectual property rights used in this sector. However there is very little literature covering 

the friction between the intellectual property rights and the effects of this friction (GHK 

Consulting, 2011; Louwaars, 2009). This research has evaluated many sources and brought 

them together in one literature research. This research established several effects of the 

friction in the seed sector. An analysis of the market was created from a large amount of 

sources and this analysis is multiannual. This market analysis regarding market shares in the 

seed sector over several years, was not yet present in any literature. The analysis shows, via 

the market share division between companies in the seed sector, that the sector is currently 

organized as an oligopoly. The extend of this research is limited to establishing the effects of 

the friction and defining and describing them to a certain extent.  

It is debatable to what extend individual governments can solve the defined effects. Without 

the collaboration of the Europe Union and/or the United States it is hard to solve the effects of 

the friction in the seed sector. The European Union, the European Commission and the 

European Patent Office need to be in line with one sector policy first. The current directives 
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and regulations in the seed sector form the policy. However these policies currently create a 

friction between the plant breeder rights and patents, which results in the analysed effects.  

Changes in these directives and regulations could provide a more stable market. This can be 

done by allowing only unique techniques and methods to be patented. The trait itself can also 

be patented, but a breedersô (and farmersô) exemption should be embedded to ensure that 

further research can be done with the varieties and traits in the gene pool. Companies can 

mainly protect their products with plant breeder rights that are automatically applied in case 

of market entry and by using F1 hybrids that are almost impossible to copy. In this case other 

companies will  still be able to continue the research on the variety and the trait to make sure 

that the product is developed to its fullest potential. The product is still protected because a 

new developed variety needs to be filed via the DUS requirements and a new trait needs to be 

new, inventive and industrially applicable. This will help to make the sector more stable in 

terms of the market oligopoly. However a critical analysis 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 years, it is clear that something 

went wrong within these organisations. One of the general goals of these organisations is 

checking the validity of mergers and acquisitions and making sure that the market stays stable 

and is still competitive after the proposed merger or acquisition. It can be concluded that this 

was not done properly because 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 will be conducted because of the increase in possibilities.  

If an exemption is not viable in the current European society, other measures can be 

evaluated. Such as a pro bono structure in the seed sector. A new regulation for the sector that 

obliges the multinationals to do pro bono research for decreasing seed varieties in the sector. 

Also a combination with governmental/European funding is possible because of the high 

research costs. An independent institute can be created that analyses the global trends of trait 

and seed variety research. This institute can analyse which kind of seed varieties are 

decreasing and therefore need further research. The multinationals will not develop new 

varieties or traits because of the lacking demand of this specific variety. The 

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 market. Obligatory breeder exemptions in patents can also be added 

to the conditions, if the company makes use of this governmental/European research funding 

structure.  

The court effect in the sector can be partly changed by the breedersô (and farmersô) 

exemption. This will solve cases related to the use of traits for further development, while 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 hard to solve because of the strict 

patent laws. However it is clear that changes in the current patent law and the EU directives 

and regulations are needed to make sure that the seed market is more stable and the defined 

effects are diminished. This will help to the increase the diversity of varieties and get the 

superior position of the multinationals in court cases to a hold. A general breeders exemption 

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

An independent financial guarding system for price fluctuations is needed to make sure that 

multinationals do not influence the market price in the sector. The research showed that the 

current oligopoly has the means to influence the market price of seeds directly. The prices are 

conducted via a direct competition in the market, but the market shares of the multinationals 

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

for technical innovations influences the price directly. This effect can be stopped by an 
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independent financial system. The 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 continuing with the 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 sector. Changes need to be made to ensure a 

stable and viable market for the future.  

 

9. Conclusion 
 

The objective of the research was to provide a literature study on the friction at hand and to 

research possibilities how a more stable situation could be created. The research showed that 

the seed market currently is not a stable competitive market. Big mergers and acquisitions 

disturbed the competitiveness in the market and an oligopoly was created. There is currently 

no solution that will solve the friction on the one hand and keep the business models of all 

companies viable on the other hand. The analysis regarding the main research question made 

clear however that the friction has effects on the seed sector. The effects can be defined 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 society in terms of food availability 

and variety. Possible solutions to these effects have been elaborated in the discussion and can 

be broadly described as market intervention, regulation and directive alignments and (global) 

policy development. Solutions to the effects will influence the seed sector to a large extend. 

Companies such as Keygene have built a specific business model adapted to the current 

market situation 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 seed 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 if the effects of the 

proposed solutions can be established on beforehand.  

 

However follow-up research should be done after an elaborate market analysis of the seed 

sector. The seed market analysis created in this research was a start of gathering sector related 

market information, but this analysis is not yet a full  market analysis. To establish the effects 

of the proposed solutions to the friction, a full  market analysis and a working model is 

needed. Currently there is no overall market analysis and no market models to determine how 

the sector functions as a whole and how the market would react to several changes. Follow-up 

research is important to establish if the solutions do not harm this globally important sector. 

Influencing the food sector has risks and therefore thorough research, market analyses and 

functional models are needed. 

The main research question, regarding what the effects of the friction between patents and 

plant breeder rights are in the seed sector, has been partly answered by the stated effects. The 

friction has effects on the seed sector 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 society in 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 literature research with the current available data. 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 effects already give enough purpose for the follow-up 

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 

established that this decrease is already 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 establish if the way of 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 

departments, who try to outcompete each other 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. The business models in the seed sector 

however did change and more companies are specialised in óvarieties or traits on demandô. 

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 process of outcompeting 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 basis, but cannot see the market powers that are behind 

the product. The farmers and plant 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 

analysis showed that after the introduction of patents on living products in the United States 

and later on in Europe, the market shares of patent depending companies increased 

tremendously. This resulted in effects on the sector 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 society in terms of food availability and variety. Further research is definitely 

needed to establish the best solutions for the friction at hand and to analyse if more effects of 

this friction can be established.  

It can be concluded that the several (governmental) bodies, including the United States, 

European Union, the European Patent Office and the global antitrust organisations need to re-

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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