[bookmark: __RefHeading___Toc16385_1708106994]Research into European patents covering conventional breeding and granted in 2021 

In 2021, several patents were granted on conventionally bred plants, such as on tomatoes with drought tolerance or longer shelf life, melons with bushy growth, cucumber with compact growth and lettuce with virus resistance. All plants are claimed based on the specific genetic variations they comprise. In addition, to the grant of these new patents, an appeal against a patent of Carlsberg was rejected, confirming the current practice by a decision of the Technical Board of the EPO (see Table 3, EP 2373154, add T-number). 

As described in the previous chapters, the genes of interest were detected by performing bioassays or the phenotypical analysis like growth habit. All kind of breeding activities are claimed with these genes, such as screening and selection with markers, crossing or random mutagenesis. Genetic engineering and transgenesis are mainly introduced as technical toppings to create the impression of technical inventions. But in essence, conventional breeding was the decisive method to generate the plants in all cases. 

Table 4: Examples for granted European patents on conventionally bred plants in 2021 
	Number
date of grant 
Company 
	Title
	Content & Comment

	EP2814316
BASF/Nunhems 
	Triploid watermelon plants with a bush growth habit 
	Watermelons (plants, fruits) which is triploid and comprises three gene variants which contribute to a bush growth habit, derived from any kind of breeding activity. 

	EP2440664 
BASF/Nunhems 
	Drought tolerant plants 
	Tomatoes comprising genes which are were identified to be active under drought conditions, derived from any kind of breeding activity. 

	EP3094722
Enza Zaden 
	Phytophtera resistant plants belonging to the Solanaceae family 
	Solanaceae plants (tomatoes, potatoes) which comprise at least a combination of two genes, originally detected in petunia and tobacco, derived from any kind of breeding activity. 

	EP3167051
Enza Zaden 
	Phytophtera resistant plants belonging to the Solanaceae family 
	Solanaceae plants (sweet pepper) which comprise at least a combination of two genes, originally detected in petunia and tobacco, derived from any kind of breeding activity. 

	EP 2219433 
BASF/Nunhems 
	New cucumber plants with a compact growing habit 
	Cucumber plants (seeds, fruits) which comprise marker genes used for the selection of a compact growth, derived from any kind of breeding activity. 

	EP 2900817
BASF/Nunhems
	Solanum Lycopersicum plants having non-transgenic alterations in the ACS4 gene 
	Tomato plants (seeds, fruits) which comprise gene variations which cause delayed ripening, derived from any kind of breeding activity. 

	EP 2966993 
Rijk Zwaan
	Tomato spotted wilt virus and/or impatiens necrotic spot virus resistance in cultivated lettuce 
	Lettuce plant (seeds) which comprise marker genes which are associated with disease resistance against virus pathogens, derived from any kind of breeding activity. 







Box: 
Case study: Tomato with drought resistance granted for BASF/ Nunhems EP 2440664 B1 
Laut Patentschrift werden Tomatenpflanzen mit einer erhöhten Trockenheitstoleranz beansprucht, sowie deren Früchte und Samen. Die Pflanzen bzw. ihre genetische Information stammen aus nicht domestizierten, natürlichen Populationen und konventioneller Züchtung. 

Dazu werden bestimmte Genvarianten selektiert. Diese Genvarianten können zusätzlich auch durch Zufallsmutagenese induziert werden. Die betreffenden Pflanzen werden dann gekreuzt und selektiert, um das Merkmal der erhöhten Trockenheitstoleranz zu erreichen. Die in der Patentschrift beschriebenen Regulationsgene und ihre Funktion waren bereits früher bei der Modellpflanze Ackerschmalwand (Arabidopsis) beschrieben, ebenso wie ihre Rolle für die Züchtung trockenheitstoleranter Pflanzen. 

Dieses Patent ist ein Beispiel dafür, wie die Konzerne Bayer (Patentanmelder) und BASF (Patentinhaber), in diesem Falle zusammen mit ihrer Tochterfirma Nunhems (deren Besitz im Laufe des Verfahrens von Bayer auf BASF überging) das Patentrecht dafür missbrauchen, um sich wertvolle genetische Ressourcen anzueignen: Es werden alle Pflanzen mit bestimmten genetischen Eigenschaften zur Erfindung erklärt, unabhängig davon, welche Verfahren zum Einsatz kamen, konventionelle Züchtung oder Gentechnik. 

Der Klimawandel stellt die Gesellschaft vor große Herausforderungen. Dazu zählt auch die Frage, wie wir unsere Nahrungspflanzen anpassen können. Vor diesem Hintergrund darf der Zugang zur biologischen Vielfalt, die für die weitere Züchtung benötigt wird, durch Patente nicht kontrolliert, behindert oder blockiert werden. Werden derartige Patente erteilt, gefährden sie die Zukunft der Züchtung, der Landwirtschaft, der Lebensmittelproduktion und der VerbraucherInnen. Die Entwicklung hat auch Folgen für den globalen Süden. Diese Patente gefährden unser Überleben. 


These examples show that the EPO is ignoring the differences between conventional breeding and genetic engineering. Patents are granted on all plants which are inheriting specific genetic variations, derived from any kind of breeding activities. This practise completely undermines and exempts the existing prohibitions in patent law which only allows for technical inventions and excludes patents on conventional (essentially biological) breeding. 

Around a dozen cases of European patents granted were identified in 2021 following all the same strategy of producing and claiming the plants. As the research in patent applications published in 2021 shows, these patents are likely to be just examples for many further patents which will be granted in near future and disable free breeding as guaranteed by breeders exemption under PVP law.

These patents can block all further usages of the genetic information claimed as invention. This is is huge matter of concern especially for conventional breeders, but the patents are likely to also heavily impact applications of New GE such as involving the gene scissors CRISPR/Cas. 
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Fig. 9: Patents on plant genes can block all further uses of plants and genes 




[bookmark: __RefHeading___Toc99159_1207280500]The legal situation

The EU Patent directive 98/44 EC is decisive in this context. This EU regulation was integrated in the Implementing Regulations of the European Patent Convention (EPC) which is binding for the decision making of the EPO. 

As it can be concluded from its Recitals (1, 2, 52, 53) and Art.16, the directive is addressing  the technical developments in the context of genetic engineering. There is a historical reason for it: Before the directive came into force, the EPO had been stopping the grant of patents on genetically engineered plants and animals (T356/93). This situation triggered a lot of pressure by industry which claimed genetically engineered organisms to be their inventions. Therefore, the EU directive can be seen as reaction to this situation. However, at the same time, the EU directive does not provide any indication that the EU wanted to allow also for patents on conventionally bred plants and animals. 

There are two crucial legal provisions in the EU directive which are relevant in this context: 

a) The directive allows for patents only on technical inventions which concern plants and animals. For example, Art 4 (2), allows for patents if on invention which are “not confined to a particular plant or animal variety”. This addresses the possibility to transfer isolated genes from one organism to another, by the techniques of genetic engineering. At the same time, Article 4 (1) of the EU directive as well as Art 53 (b) of the EPC prohibit patents on conventional (‘essentially biological’) breeding of plants and animals. 

b) Article 3 (2) of the EU directive allows for  patents on “biological material which is isolated from its natural environment or produced by means of a technical process (…) even if it previously occurred in nature.” This article, for example, allows for patents on genes isolated from the human body (see also Art. 5 of the directive). At the same time, plant genes that are in the context of a plant cell, a plant species or a family of plant species (which can be crossed with each other), can not be considered as ‘isolated from its natural environment’.

However, industry claims patents on all usages of genetic variations as identified in plants and animals as well as on all plants and animals which are derived from breeding activity and are inheriting the genes. They ignore that, in context of plant and animals there are specific provisions, such as Article 4 of the EU directive and Art 53(b), EPC) that make it necessary to restrict the scope of patents to specific technical applications. 

According to our analysis, there are three crucial areas that need to be changed to make current prohibitions effective in regard to patents on plant and animal varieties and ‘essentially biological’ methods of breeding:

· Definition of “essentially biological processes”
· Definition of ‘products’ used or derived from breeding
· Limiting the scope of protection



1. Definition of “essentially biological processes”
In 2010, the Enlarged Board of Appeal issued its decisions G2/07 and G1/08 which provided a definition of ‘essentially biological processes’ for plant and animal breeding (non-patentable) to distinguish them from technical inventions (patentable). It came up with some rather ambiguous wording explaining that patentable inventions are, for example, “ (…) genetic engineering techniques applied to plants which techniques differ profoundly from conventional breeding techniques as they work primarily through the purposeful insertion and/or modification of one or more genes in a plant (cf T 356/93 supra). However, in such cases the claims should not, explicitly or implicitly, include the sexual crossing and selection process.” 

In the final statements of the decisions (Headnote 3), it is stated that if there is a “step of a technical nature, which step by itself introduces a trait into the genome or modifies a trait in the genome of the plant produced, so that the introduction or modification of that trait is not the result of the mixing of the genes of the plants chosen for sexual crossing, then the process is not excluded from patentability under Article 53(b) EPC.” 

This ruling is still binding for EPO decision-making. With the different breeding categories as explained above (Figure 4) in mind, there is no doubt that conventional breeding in all variants (crossing and selection with and without mutagenesis) is excluded from patentability under Article 53(b). The technical potential of GE to purposefully insert or modify one or more genes is used to define the legal exclusion of ‘essentially biological processes’. This is also in line with the interpretation of the European Biotech Directive 98/44/EC presented by the European Commission (EC) in November 2016[footnoteRef:2], which concludes that only methods of genetic engineering that directly intervene in the genome of plants and animals are regarded as patentable. The EU Parliament[footnoteRef:3] and the Council of the EU Member States[footnoteRef:4]take the same view.  [2: 	http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52016XC1108(01) ]  [3: 	www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+TA+P7-TA-2012-0202+0+DOC+XML+V0//EN and www.europarl.europa.eu/sides/getDoc.do?type=TA&reference=P8-TA-2015-0473&language=EN&ring=P8-RC-2015-1394 ]  [4: 	www.epo.org/news-issues/news/2017/20170629.html ] 


However, in preparation for the implementation of Rule 28(2) decision in June 2017, the Administrative Council adopted a document (CA/56/17)[footnoteRef:5] which contradicts this definition. The most problematic passage reads: “Mutagenesis as such is considered to be a technical process which results in a modification of the genome of the plant or animal. This applies to ‘traditional’ methods like irradiation or chemical mutagenesis, but even more so to molecular methods like Zinc Finger Nucleases, CRISPR, TALEN, ODM (oligonucleotide directed mutagenesis), etc. which require man-made molecules for targeted mutagenesis.” There is no doubt that this document and two other documents published by the Administrative Council (CA/PL 4/17 and CA/PL 4/20) are in conflict with the G2/07 and G1/08 decisions. As shown in our report, these documents are now driving current decision-making at the EPO by opening up the loopholes which are being exploited by industry as shown.  [5: 	www.epo.org/modules/epoweb/acdocument/epoweb2/256/en/CA-56-17_en.pdf ] 


In the light of the legal analysis provided and the history of the decision in regard to Rule 28(2), this is unacceptable to traditional breeders, farmers, patent applicants as well as to No Patents on Seeds!. Due to legal uncertainties, political controversies or ongoing legal cases, plant breeding might be hampered or even disabled. The future of food and agriculture, as well as our livelihoods could be impacted, all of which could be intensified and escalated by the risks associated with ongoing climate change. 


2. Definition of products used in or derived from breeding
Furthermore, as regards Rule 28(2) and the document adopted by the Administrative Council (CA/56/17), more clarification is needed on paragraph 51 of the submission made by the former President. This reads: “In vitro plant and animal cells are regarded as patentable microbiological inventions”. 

Consequently, plant and animal cells cultured in vitro, which are used in or emanating from ‘essentially biological processes’, would remain patentable. There is no justification for introducing such a specific exemption, which may render the effects of Rule 28(2) ineffective in many cases. This problem is acknowledged in the new Guidelines for Examination. In Chapter G, the guidelines state that no patents on viable cells stemming from plants and animals derived from conventional breeding can be granted if these cells can be used to establish whole plants and animals.[footnoteRef:6] However, the guidelines might be changed from year to year. Therefore, further clarification will be needed by the Administrative Council that all relevant breeding materials, including viable cells, are excluded under Article 53(b) and Rule 28(2).  [6: 	https://www.epo.org/law-practice/legal-texts/guidelines/guidelines-preview.html ] 


In addition, legal clarification is needed that genes that are in the context of a cell, a species or a family of species (which can be crossed with each other), can not be considered as ‘isolated from its natural environment’ in the meaning of Article 3 (2) of the EU directive allows for  patents on “biological material which is isolated from its natural environment or produced by means of a technical process (…) even if it previously occurred in nature.” 

3. Limiting the scope of protection
As evidence presented in the report shows, the current strategy of companies filing patents on conventional breeding, is based on blurring the differences between GE and conventional plant breeding by adding technical toppings and claiming all plants with specific genetic variations. In several cases, patent claims in patents filed on plants derived from GE techniques (involving, for example CRISPR/Cas) may also be extended to plants or animals, if they have similar characteristics but are derived from conventional breeding. 

Therefore, the granting of European patents has to be restricted in a way that avoids any overlap between what can be patented and what is excluded from patentability under Article 53(b) and Rule 28(2). Otherwise, the scope of patents granted on plants (or animals) derived from technical processes may encompass plants (or animals) sharing the same characteristics obtained by “essentially biological processes”. Even though these are not deemed patentable, they may still fall under the scope of a patent.

We are aware of the possibility of a disclaimer being introduced into the claims of patents granted by the EPO, which might help in some cases. However, doubts remain whether this is the best solution for all future cases. It would require assessing the need to introduce disclaimers into each and every patent in accordance with the Guidelines for Examination. It is likely that, over time, legal uncertainty may even be increased due to an increasing number of relevant applications. 

The problem is already recognized by national laws, such as the biodiversity law in France. It requests that the “protection conferred by a patent on a biological material possessing specific characteristics as a result of the invention shall not extend to biological materials possessing those specific characteristics, obtained independently from the patented biological material and through essentially biological process, neither to biological materials obtained from the latter through propagation or multiplication.”[footnoteRef:7] However, this is not a solution yet for European patents which get valid in other countries. [7: 	Ref ] 


Therefore, we request to develop other solutions, taking into consideration the general difference between claims on the processes and claims on the products. In the context of Article 53(b), absolute product protection is highly problematic: if ‘absolute product protection’ is provided for plants and animals produced by methods of genetic engineering, then the scope of these patents can also cover plants and animals derived from “essentially biological processes” with the same or similar characteristics. Therefore, to make the exclusion clause in Article 53(b) effective, the scope of patents should be restricted to the technical process used to produce plants or animals.[footnoteRef:8] This demand is in line with the wording of the EU Directive which only allows for technical inventions concerning plants and animals.  [8: 	For further explanations see the No Patents on Seeds! (2018) report: www.no-patents-on-seeds.org/sites/default/files/2018-06/Report_No%20patents%20on%20broccoli,%20barley%20and%20beer_2018.pdf] 


[bookmark: __RefHeading___Toc101516_1207280500]Now is the time to act! 
In the last ten years, around 100 patent applications filed on plants were identified each year for conventionally bred plants. It can be expected that around 30 to 50 percent of these patents will be granted. As research in databases shows, some of these patents may seek to cover several hundred varieties. 

If these patents are not stopped, there will be huge implications for breeders, farmers and consumers, all of whom will become more and more dependent on the big companies which can control access to biological resources needed for further breeding. 

Due to legal uncertainties, political controversies or ongoing legal cases, plant breeding might be hampered or even disabled. In particular, smaller breeders might see their business become much less profitable. The future of food and agriculture and our livelihoods could be impacted, and such risks could be intensified and escalated by ongoing climate change. 

In its campaign, No Patents on Seeds! wants to continue to safeguard ‘freedom to operate’ for all European breeders, gardeners and farmers involved in conventional breeding, growing and conservation of food plants and farm animals. Access to biological diversity needed for further breeding must not be controlled, hampered or blocked by any patents. 

The ‘freedom to operate’ is the precondition for the future of: 
    • Diversity in the fields,
    • Farmers` rights,
    • Choice for consumers and 
    • food security and food sovereignty. 

According to our analysis, there are three crucial areas that need to be changed to make current prohibitions of patents on conventionally breeding of plant and animals effective:

1. Definition of “essentially biological processes”
It has to be made clear that the term “essentially biological processes” covers all conventional breeding processes, including random mutagenesis as well as all individual steps in the process, such as selection and / or propagation.

2. Definition of ‘products’ used or derived from breeding
It has to be made clear that all ‘products’ used in or emanating from ‘essentially biological processes’ are captured by the exclusion from patentability, including all plant/animal parts, cells and genetic information.

3. Limiting the scope of protection
In the context of plant and animal breeding, the EPO must not grant “absolute product protection” that enables a patent on a plant or animal derived from a technical process to be extended to all conventionally bred plants with the same traits.

To put an end to the uncertainty and the legal chaos surrounding EPO decision-making, the European governments must clarify the rules for interpretation of the EPC in a new Administrative Council decision. 

If this is not feasible, a change in the EPC can be decided by a Conference of the Contracting States. This conference has the power to change the text of the EPC if there is a majority vote to introduce stronger wording for the exclusion of plants and animals from patents. 

Both ways might be successful in excluding plants and animals derived from conventional breeding from patentability. It does, however, mean that political decision-makers must act with great care and decisiveness to overcome strong lobbying from the biotech industry and patent lobbyists to finally close all legal loopholes.

Annex: 
[bookmark: __RefHeading___Toc101520_1207280500]The lack of democratic and legal oversight
The rise of seed monopolies is being fueled by substantial deficiencies in legal and political oversight at the EPO: the EPO profits from a growing patent ‘business’ as it is funded by the fees for the examination and granting of patents. In addition, there is no independent international court to supervise EPO decision-making, it is not part of the EU but an intergovernmental body with its own laws and regulations, whose structures and oversight have not been updated since the 1970s. 

The European Patent Organisation has 38 contracting states, including non-EU countries such as the United Kingdom, Switzerland and Turkey. The Administrative Council is a supervisory body composed of representatives from the 38 contracting states of the European Patent Organisation. The Administrative Council, although it is responsible for overseeing the work of the EPO, has a complete lack of transparency and does not allow the participation of civil society organisations, such as No Patents on Seeds!.  In contrast, industry is invited as an observer to Administrative Council meetings, with representatives from the lobby groups BusinessEurope[footnoteRef:9] and the European Patent Institute (epi)[footnoteRef:10] present. [9: 	www.businesseurope.eu/ ]  [10: 	https://patentepi.org/de/ ] 


In the absence of transparency, democratic oversight and independent jurisprudence, stakeholders benefiting from patents have a major advantage. Plants and animals as well as their genetic constituents are considered to be a playing field for big business, regardless of the consequences for consumers, farmers and breeders, or our food safety and sovereignty, the environment, biodiversity or animal welfare. 

As a result, the patent system no longer strikes a balance between the interests of society and the interests of the patent industry. It has turned living beings into patentable “inventions”. 

[bookmark: __RefHeading___Toc101522_1207280500]New problems arising from the EU Unitary Patent
The situation will become even more pressing for several European countries in the next few years, as soon as most of the 27 member states of the EU become part of what is called the Unitary Patent (UP) system.  This new system simplifies the process of putting European patents into effect on a national level (‘validation’). This means that the situation, e.g. in the Visegrad states (Czech Republic, Hungary, Poland and Slovakia) or Austria, Croatia and Slovenia, will change dramatically. So far, most patents on seeds granted by the EPO have never come into effect (were not validated) in these countries. In future, Unitary patents granted by the EPO will automatically become valid in these countries, as soon as the company pays the fees. 

In addition, civil society organisations as well as farmers and breeders will have very little recourse to defend their interests at the UP Court, which will take the final decisions. The high fees requested for appealing decisions made by the UP Court will in practice, in many cases, prevent objections. The ‘scare’ factor for deterring breeders, gardeners and farmers from working with more recent plant varieties will become even stronger. In the longer-term, it will no longer be possible for smaller breeders and farmers to defend their interests against hundreds or thousands of patents, and will, in particular, lead to the demise of regional or national breeding enterprises. 

While the implementation of the UP into German law was substantially delayed by a decision of the German Supreme Court in March 2020, many observers still expect the system to come into effect within the next few years. 

[bookmark: __RefHeading___Toc101524_1207280500]Glossary 
· Administrative Council: The Administrative Council represents the 38 Contracting States of the European Patent Convention (EPC), comprising all the member states of the European Union together with Albania, the former Yugoslav Republic of Macedonia, Iceland, Liechtenstein, Monaco, Norway, San Marino, Serbia, Switzerland and Turkey. The Administrative Council is a supervisory body responsible for overseeing the work of the EPO. The Administrative Council nominates the president of the EPO and can decide on the interpretation of the EPC and its so-called Implementing Regulations.
· Article 53 b: In Article 53b of the European Patent Convention on the “Exceptions to patentability” plants and animals are excluded from patentability: “European patents shall not be granted in respect of: […]  (b) plant or animal varieties or essentially biological processes for the production of plants or animals”
· Conference of the Contracting States: Article 172 of the European Patent Convention foresees the possibility of the Convention being revised by a Conference of the Contracting States. The Conference can be prepared and convened by the Administrative Council. Revised texts can be adopted by a three-quarter majority of the Contracting States.
· Enlarged Board of Appeal: The Enlarged Board of Appeal is the highest legal decision-making body at the EPO: the Enlarged Board of Appeal does not decide on the granting of particular patents, but is responsible for legal matters of relevance and for examination and granting of patents in general.
· European Patent Convention: The European Patent Convention is the legal basis of the European Patent Organisation, signed in 1973 by its Contracting States. It also contains the so-called Implementing Regulations. 
· European Patent Office (EPO): The two main institutions within the European Patent Organisation (EPOorg) are the European Patent Office (EPO) and the Administrative Council. The EPO examines and grants patents filed by the applicants.
· European Patent Organisation (EPOrg): The EPOrg is an intergovernmental organisation based on the European Patent Convention (EPC), signed in 1973. The EPOrg is not part of the European Union (EU), which means that EPO decisions are not under the jurisdiction of the European Court of Justice.
· Implementing Regulations: The Implementing Regulations are part of the European Patent Convention. In regards to the patentability of plants and animals, the last amendment of the Implementing Regulations was adopted by the Administrative Council in June 2017 (Rule 27 and 28). The new rule 28 (2) of the Implementing Regulations clarifies: “Under Article 53(b), European patents shall not be granted in respect of plants or animals exclusively obtained by means of an essentially biological process.”
· Plant Variety Protection System (PVP): The System of Plant Variety Protection of UPOV (International Union for the Protection of New Varieties of Plants) is an intellectual property right that gives breeders an exclusive right to the production and sale of new varieties over a period of 25 or 30 years. The protected varieties can be used by other breeders for the development of other new varieties (‘breeders’ exemption’).
· Technical Board of Appeal: The Technical Board of Appeal is responsible for cases that are not decided in the first instance.
· Unitary Patent and Unified Patent Court: In future, the EPO will be granting patents with a “unitary effect” under the so-called new “Unitary Patent”. This will not change the way that patents are examined, but will ease enforcement after they are granted by the EPO. Currently it is planned, that 25 member states of EU will join (all except Spain and Croatia). Whereas the costs for the companies to obtain patent protection were reduced, the fees to challenge the patents in the Unified Patent Court are very high.
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