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Introduction
Advances in biotechnology have increased the use of the patent law to protect the outcomes of plant breeding based on both biotechnological tools (genetic modification, genetic editing, etc.) and conventional breeding.

While the Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS Agreement) set out minimum standards for intellectual property (IP) protection, it left some policy space for WTO members to design their national regimes. Such space is particularly important in relation to plants, as the TRIPS Agreement allows countries to exclude them as well as essentially biological processes to obtain them from patentability. The Agreement requires WTO member countries to “provide for the protection of plant varieties either by patents or by an effective sui generis system or by any combination thereof” (article 27.3b) thereby leaving significant flexibility to determine the modality and scope of protection.
 The use of such flexibility, however, has been uneven in both developed and developing countries. 

Recent research shows, in particular, that a large number of developing countries are not fully using the TRIPS flexibilities with regard to the grant of patents on plants or their parts and components.
  As a result, some developing countries’ patent laws allow for the protection of plants, including in some cases, plant varieties, and to cells, genes and other components of plants. Furthermore, such laws have not introduced provisions to deal with the specific problems that the patenting of plant-related materials bring about, such as the fact that seeds may be self-reproduced, that a single plant may incorporate several protected gene constructs or components, and that plant variety protection (PVP) and patent protection, eventually conferring rights to different right-holders, may coexist. Importantly, patents on plants and plant materials may, in the absence of specific exceptions, limit the access to plant materials for further research and breeding, or prevent farmers from saving and re-using seeds that incorporate patented materials (or, alternatively, subject them to the payment of royalties). 
 In contrast to the situation in developing countries, some exceptions to the patent rights have been introduced in Europe in relation to plants and plant materials.
As further discussed below, under the European Patent Convention (EPC)
 and the European Union (EU) law,
 plants are patentable as long as the technical feasibility of the invention is not limited to a single plant variety. Whereas the European patent system explicitly excludes from patentability plant varieties, it allows patent protection on inventions which may be used in several plant varieties. A trait or a chemical characteristic can also be patentable as well as microbiological processes and the products thereof. However, this approach is limited by a second exception contained in article 53 (b) EPC, which excludes “essentially biological processes for the production of plants or animals” from patentability and, as discussed below, the plants obtained by said processes. 

While the scope of patentability of plants and plant materials is relatively broad under European law, the EU and some European national laws have limited the scope of protection of genes and introduced specific exceptions to the conferred patent rights. Thus, Germany,
 France,
 Switzerland
 and the Netherlands
 introduced a breeder’s exception to patent rights, according to which, breeders might use and improve patented material, even for commercial purposes. Provisions relating to saving and use of seeds by farmers (generally known as the ‘farmers’ privilege’) have also been introduced, as well as provisions to address the interphase between patents and plant variety. Importantly, while these provisions limit the exclusive rights granted to patent owners, none of them has been challenged as being incompatible with article 30 (exceptions to rights conferred) or article 31 (uses without the authorization of the patent holder) of the TRIPS Agreement.

While the best policy option for developing countries is to exclude plants and plant materials, such as genes, from patent protection (as allowed by the TRIPS Agreement), if plants or their parts and components are patentable, the applicable laws would need to incorporate exceptions to the exclusive rights that take the specific features of such materials (biological origin, reproducibility, etc.) into account.
 The policies implemented by European countries provide some useful examples of normative approaches to address these issues in developing countries. These countries can, however, develop their own legislative models in the context of the flexibilities allowed by the TRIPS Agreement.
This study will briefly discuss in Section 1 the main differences between conventional breeding and genetic engineering, with the aim of offering a background for the consideration of the scope of plant patent protection. Section 2 examines the subject matter eligible for patent protection under European law, while Section 3 addresses the exclusions for plant varieties and essentially biological processes.  Section 4 analyzes the scope of patent protection under EU law. Section 5 examines the exceptions to patents rights relating to plants allowed under the EU law, while Section 6 considers cross-compulsory licenses in cases of cumulative patent protection and PVP. Section 7 addresses the farmer’s privilege, the breeder’s exception (including questions regarding the commercialization of a new variety developed by a third party) and compulsory licenses as provided for at the national level by the German Patent Act (Patentgesetz, PatG),  the Intellectual Property Code of France,  the Patent Act and the Parliamentary Papers in the Netherlands,  the Swiss Patent Act and the associated Patent Ordinance (PatV). Finally, the paper summarizes in section 7 some lessons that may be learned and their applicability in the context of developing countries. 
1. Plants obtained through conventional breeding and genetic engineering/gene editing
Understanding the differences between conventional breeding and genetic engineering/gene editing
 is important from the patent law perspective, as the process used for the production of plants may determine the nature of the rights that can be claimed. While plant variety protection (PVP) regimes allow for the protection of varieties developed through conventional breeding, patent laws generally exclude this possibility. The essentially biologically nature of the process and the degree of human intervention are key elements under the law of many countries (including in Europe, as discussed below) to determine whether a plant-related development is eligible for patent protection.
The improvement of plant varieties to obtain plants with increased agronomic value was originally driven by selection.
 Over thousands of years, farmers have selected the most suitable individual plants from the varieties they cultivate. Through this selection, the plants were slowly but steadily adapted to the human needs and over time lost the typical wild plant characteristics of their ancestors.
 With this classical breeding method, farmers could achieve great success even without knowledge of the underlying biological processes. Farmers, hence, should not be seen as only producers of food and other agricultural products but as breeders as well.

Scientifically based plant breeding did not come into being until the middle of the 19th century, when the monk Gregor Mendel discovered the basics of heredity. From around this time on, selected plants were deliberately crossed with each other in order to select the best from the offspring, to cross again or to propagate them in a targeted manner (crossbreeding). Crossbreeding or combination breeding is the crossing of individuals of one species with different characteristics. The resulting generation with combined traits is then improved by selection and further crossbreeding in accordance with the breeding objective. Most of the current crop plants are the result of crossing experiments by combining desired traits from different breeds.
In conventional breeding, the number of genes that control the trait of interest is important. Breeders use methods and techniques based on the mode of reproduction of the species (self-pollinating, cross-pollinating, or clonally propagated.) They mainly breed a cultivar whose genetic purity and productivity can be sustained by its natural mating system. Sometimes, the desired trait is found in wild relatives of the species and may be introgressed into cultivated species through pre-breeding. 
Breeding methods have evolved over time with advances in science. Basic molecular biological research began in the 1970s and has allowed to develop methods for interventions in the genome and introducing changes in DNA. In 1972 it was possible to produce what is known as recombinant DNA (rDNA). Only a few years later, researchers started using rDNA to produce human insulin (1979). As early as 1982, this was already being done on a large industrial scale. Since 1977, human proteins were produced genetically, and methods were developed to determine DNA sequences more efficiently. The application of genetic engineering was soon extended to plants: in 1980, Agrobacterium Tumefaciens was used for the first time to insert foreign genes into plant cells. 
 

The main difference between plants obtained through traditional and conventional breeding and those obtained through genetic engineering or biotechnology lies on the control breeders have of the breeding process.
 Most of the time, the results of conventional breeding are unpredictable
 and a long time is required to obtain them, 
 while genetic engineering allows for the shortening of the development period and for specifically targeting and obtaining the desired new traits through the introduction of genetic information absent in the original material. The modern techniques simplify the breeding process: targeting of the desired gene, tracking it and inserting it into a crop’s DNA thereby excluding the potential for unwanted traits, which are often a by-product of conventional breeding.
 Genetic engineering thus allows for targeted transfer (for example, to make plants resistant to pests, drought, herbicides) 
 of desirable crop traits – the transgene
 – and the breeding of new transgenic plants in a fast manner.
 
The differences between the conventional breeding method and genetic engineering lead to substantial differences in the conditions imposed by marketing approval regulations, as genetically modified plants need to be scrutinized for the human and animal health and environmental risks they may create; genetic engineering has also raised ethical concerns.
 Due to such risks, in many countries the use of genetically modified plants is restricted.

Those differences, as noted, also have a significant impact in relation to the type of intellectual property protection that can be obtained. Notably, the use of genetic technologies opened up the possibility of acquiring patent rights over plants and plant materials, a possibility that is not available under PVP, which only applies to plant varieties, that is, a grouping of plants characterized by a number of identifiable features .
2. Patentability of plants and plant materials under European law 

In Europe, the basic elements of patent law are governed by the European Patent Convention (EPC), which was concluded in 1973 and came into force in 1977.
 The EPC does not create an European Community Patent Law as such, but contains a set of rules that need to be complied with by the Parties. It also provides an institutional mechanism through which a single patent enforceable in the various national jurisdictions can be granted, thereby obviating the need to go through separate procedures in each of the States.
 Although the EPC is independent from the European Union (EU), since the EU members form the core of the EPC, EU legislation and practice has a lasting impact on the rules applied and practices of the European Patent Office (EPO). 
The Implementing Regulations to the EPC serve as a means to put in practice the provisions of the Convention. In particular, Rules 26 to 34 of the Implementing Regulations, which relate to biotechnological inventions, were designed to bring the EPC regime into conformity with the EU legislation on biotechnological inventions.
 
Under European law, plant materials may be protected, depending on the claimed subject matter, by patents or by a sui generis PVP. In the context of the EU, the Directive 98/44/EC of the European Parliament and of the Council of 6 July 1998 on the legal protection of biotechnological inventions
 has harmonized the applicable rules related to patentability of biotechnological inventions, including plant materials. Rule 26(1) EPC explicitly refers to the Directive 98/44/EC as a supplementary means of interpreting the EPC. The Council Regulation (EC) N° 2100/94 on Community plant variety rights was established as an independent scheme of protection for new plants varieties. It is based on the UPOV Act of 1991 and implemented by the Community Plant Variety Office.  Inventors seeking protection in Europe have the possibility to choose the national patent or the European patent granted by the EPO. Similarly, plant breeders can opt for the national protection or the Community plant breeder’s rights, which coexists with the national systems.
 However, cumulative protection is prohibited. Any variety which is the subject matter of a Community plant variety right cannot be the subject of a national plant variety right or any patent for that variety; where a national plant variety protection has been granted prior to the grant of a Community right, the holder of the national right shall be unable to invoke it for as long as the Community rights remain effective.
 
Article 52 of the EPC specifies that European patents shall be granted for new inventions involving an inventive step which are susceptible of industrial application. ‘Invention’ is a central concept of patent law. Scientific theories and discoveries are excluded from patent protection. Scientific theories are expressions of human ingenuity, and as such, important inputs to technological progress and follow-on innovation. However, the patent system has traditionally been built so as to exclude these building blocks of knowledge from IP protection.
 By excluding scientific theories and discoveries, the EPC implies that the invention needs to present a technical character. The German Federal Constitutional Court (BGH) in its 1969 decision  on “Rote Taube”, described the invention as a doctrine for planned action using controllable natural forces for the immediate achievement of a causally overseeable success.
 The definition contained in Rote Taube has set a standard that is still valid in Europe today and is in line with the concept of invention of article 52 EPC.
 
Under European law, biological material, such as genes, may meet the technical effect requirement, even if merely isolated from nature, if a function therefor has been determined. In accordance with Directive 98/44/EC, biological material which is isolated from its natural environment or produced by means of a technical process can be the subject of a patent even if it previously occurred in nature.
  In addition, the biological nature of a process does not exclude per se its patentability.  The German Federal Court (BGH) addressed the question of patentability of biological material in the above-mentioned case (BGHZ 52, 74 - Rote Taube), in which the BGH considered a process of breeding animals as patentable. It asserted that the concept of "technology" is not limited to inanimate matter, concluding that the field of biology is also fundamentally open to patent protection. It asserted that the concept of "technology" was not static but can change with technological development. The court consequently ruled that biological processes can be controlled by man and predictable, therefore, the planned use of biological forces and process was considered patentable.
 
Genetic information
Rule 26 of the EPC defines biotechnological inventions in a comprehensive way as “inventions which concern a product consisting of or containing biological material or a process by means of which biological material is produced, processed or used’. The definition includes natural substances that have been extracted from their natural environment. The act of isolating (and purifying) may be regarded a as a technical contribution to the art. 

While ‘discoveries’ are distinguished from ‘inventions’ and are not patentable under European law, that concept is narrowly interpreted. Thus, in accordance with the EPO Guidelines for Examination, 

To find a previously unrecognised substance occurring in nature is also mere discovery and therefore unpatentable. However, if a substance found in nature can be shown to produce a technical effect, it may be patentable. An example of such a case is that of a substance occurring in nature which is found to have an antibiotic effect. In addition, if a microorganism is discovered to exist in nature and to produce an antibiotic, the microorganism itself may also be patentable as one aspect of the invention. Similarly, a gene which is discovered to exist in nature may be patentable if a technical effect is revealed, e.g. its use in making a certain polypeptide or in gene therapy.

Accordingly, plant parts of components may be deemed patentable. Thus, an isolated gene for which a function has been identified may be eligible for protection. Interestingly, the current approach on the matter in Europe is broader than in the USA after the Supreme Court decision in Association for Molecular Pathology v. Myriad Genetics Inc. in which the court invalidated claims on isolated DNA on the grounds that it was not ‘markedly different’ to what exists in nature; 
 the court made, however, a distinction between DNA and cDNA, that is, a form of synthesized DNA used in genetic engineering to produce gene clones.
 Genes, even if isolated, are not patentable in other jurisdictions as well. For example, the  Brazilian Industrial Property Code (No. 9.279, 14 May 1996) excludes from patentability living beings or ‘‘biological materials found in nature’’, even if isolated, including the ‘‘genome or germplasm’’ of any living being (article 10.IX).

Even in cases where genes and other plant materials are eligible for patent protection -as it is the case under EU law- it may difficult to meet the inventive step standard based on the characteristics of the isolation/synthesis process, as ‘it is now possible to isolate a specific region of a genome, to produce a virtually unlimited number of copies of it, and to determine the sequence of its nucleotides overnight… By related techniques, an isolated gene  can be altered (engineered) at will and transferred back into the germ line of an animal or plant, so as to become a functional and heritable part of the organism's genome’.
 Since the identification of the genetic blueprint is now easily possible by automated sequencing technology and is carried out mechanically, it cannot usually constitute inventive step.

Moreover, while isolated genes may be patented under EU law, some national laws of the EU members have limited the scope of protection that can be claimed. This is in response to the fact that a gene may perform various functions, and a patent on a gene may be enforced against uses of the gene not even discovered or disclosed by the patent owner and prevent third parties from implementing such uses. In the case of plants,  for instance, a single gene can contribute to multiple phenotypic traits such as the seed coat colour and the flower and axil pigmentation.
 Moreover, researchers generally refrain from investigating alternative uses of gene which has already been patented.
 
Thus, article L613-2-1of the French Industrial Property Code, as amended in 2004, clarified that the scope of a claim on a gene sequence is limited to that part of the sequence directly linked to the function specifically disclosed in the specifications, and that such a claim cannot be enforced against a subsequent claim on the same sequence that discloses another specific application thereof. 
In Germany, a similar limitation on gene patents was introduced in connection with human genes by the Patent Act of December 16, 1980, as amended by the Law of February 28, 2005: 

Section 1a… (3) The industrial application of a sequence or a partial sequence of a gene shall have to be specifically disclosed in the application by indicating the function fulfilled by the sequence or partial sequence. (4) Where the subject matter of an invention is a sequence or a partial sequence of a gene, the structure of which is identical to the structure of a natural sequence or partial sequence of a human gene, the use thereof, for which industrial application is specifically described in subsection (3), shall have to be included in the patent claim.
The European Parliament also called on the European Patent Office and the Member States 
to grant patents on human DNA only in connection with a concrete application and for the scope of the patent to be limited to this concrete application so that other users can use and patent the same DNA sequence for other applications (purpose-bound protection) (paragraph 5).

Although the German law and the European Parliament’s call refers to human genes only, there is no reason not to apply the same approach to genes found in other living organisms, including plants. In fact, in Monsanto Technology LLC v Cefetra BV, Cefetra Feed Service BV, Cefetra Futures BV, Alfred C (Case C-428/08), both the EU Advocate General and the EU Court of Justice (ECJ) argued in favour of the limitation of the scope of patents specifically in relation to plant genes, to what the patent applicant has actually claimed. Both argued that, under the European Directive on the matter, only purpose-bound claims are admissible in the case of genes. The Advocate General also elaborated on the TRIPS-consistency of such claims. He stated that 
…to grant absolute protection to an invention consisting in a DNA sequence, thereby conferring on the patent holder exclusive rights over that sequence, extending to all its possible uses, including those unspecified or unknown at the time when the application was lodged, would be in breach of that fundamental principle, in so far as it would confer on the patent holder a disproportionate level of protection (para. 32). 

Nor are there problems of compatibility with Article 30 of the TRIPS Agreement, which concerns possible exceptions to the rights conferred on a patent holder. Above all, in fact, to recognise purpose-bound protection does not mean providing for exceptions from the scope of protection of a patent: what is defined in narrow terms rather, is the extent of the right itself, which is not recognised in respect of uses other than those described in the patent application. There is no obligation under the TRIPS Agreement to recognise that the protection accruing to DNA sequences is ‘absolute’ – that is to say, protection in respect of all possible uses, including even unforeseen and future uses (para. 75). 

The European Court of Justice in its decision on this case held that:

…it should be borne in mind that recital 23 in the preamble to the Directive states that ‘a mere DNA sequence without indication of a function does not contain any technical information and is therefore not a patentable invention (para. 43).

Moreover, the import of recitals 23 and 24 in the preamble to, and Article 5(3) of the Directive is that a DNA sequence does not enjoy any protection under patent law when the function performed by that sequence is not specified (para. 44).
The Swiss Patent law, as revised in 2007, similarly limits patents on genes (whether human or not) to their specific functions:

Sequences that are derived from a naturally occurring sequence or partial sequence of a gene may, however, be patented as an invention if they are produced by means of a technical process, their function is specifically indicated, and the further requirements of Article 1 are fulfilled… (Art. 1b.III.2).
In summary, under EU law and the national patent regimes of some European countries, patents on gene plants, to be valid, need to be limited to the specific function claimed in the application (use-bound claims). 

Plants

As discussed below, European law excludes plant varieties from patent protection. Plants, however, can be patent protected as long as the technical feasibility is not confined to a particular variety (EU Directive 98/44/EC, rec. 29; Rule 27(b) EPC). This would be the case of a particular trait which can be transferred from one variety or plant to numerous other varieties or plants. The concept of "plant variety" is defined in Rule 26(4) EPC as a ‘plant grouping within a single botanical taxon of the lowest known rank’ that meets a number of specific conditions. Hence, an individual plant (e.g. a genetically modified plant) as such may be patented (including its cells) as well as plant groupings that do not meet the definition of a plant variety set out in Rule 26(4) EPC.

EPO case law has aimed at preventing situations in which certain traits, claimed as not limited to a particular variety, are in fact confined to one or more varieties. In accordance with the EPO Guidelines for Examination ‘a claim cannot escape the exclusion of plant varieties under Article 53(b) by consisting of a large number of varieties, not even if there are hundreds of them’.
 Only if the subject-matter of the claim comprises at least one embodiment which does not constitute a variety is the claim allowable.
 In T 1208/12 (Oilseed/PIONEER HI-BRED) of 7.2.2017, for instance, the Board of Appeal of the EPO found that an ‘hybrid seed and the plant grown therefrom as subject-matter of the claim each and every time belong to a particular plant grouping which complies with the definition of plant variety pursuant to Rule 26(4) EPC’ (para. 25).

The duality between plants and plant varieties, however, may indirectly lead to the control of a plant variety, even if the latter is not patented. For example, if a plant incorporating a herbicide-resistant gene is patented
, a grouping of this plant that conforms to the definition of plant variety would be de facto subject to the exclusive rights of the patent owner. The same would occur if a patent is granted on any parts or components of a plant.
 In decision G 1/98 the EPO Enlarged Board stated: "A claim wherein specific plant varieties are not individually claimed is not excluded from patentability under Article 53(b) EPC, even though it may embrace plant varieties."
Granting exclusive rights on plants and its materials may, however, inhibit follow-on innovation. Patents can make it difficult to benefit from research that could increase productivity, address world hunger problems and alleviate poverty. In addition, most of the patents granted are too broad and are likely to infringe on other patented technology resulting in the relatively high amount of litigation seen in the seeds industry.

3. Exclusions from patentability

Plant varieties

The EPC mentions a few inventions for which no patents are granted. One of these exclusions refers to plant and animal varieties and essentially biological processes for the breeding of plants or animals (EPC Art. 53 (b)). As noted, the term "plant varieties" (Art. 53 b EPC) does not mean "plants", but only a taxonomic unit as defined under European law, consistently with UPOV 1991.
 
The distinction between plants (which may be patent protected) and plant varieties (which can only be protected under PVP) is a clear-cut characteristic of European law, which has influenced many national laws around the world
 and (albeit only partially) the TRIPS Agreement.
 In decision G 1/98 the EPO Enlarged Board, for instance, stated that 

Article 53(b) EPC defines the borderline between patent protection and plant variety protection. The extent of the exclusion for patents is the obverse of the availability of plant variety rights. The latter are only granted for specific plant varieties and not for technical teachings which can be implemented in an indefinite number of plant varieties. This is not a question of arithmetical logic but based on the purpose of plant variety rights to protect specific products which are used in farming and gardening (para. 3.10).
A basic policy objective of the distinction between plants and plant varieties is to ensure the continuous development and improvement of the latter, including through the possibility -allowed under PVP- of using a protected variety to develop and commercialize a new variety, with a limitation only (with regard to commercialization), under UPOV 91 rules- in situations where an essentially derivation exists.
 This possibility -conferred under what is known as the ‘breeder’s exception’- is essential for food security and the continued progress in agricultural development. The European Court of Justice (ECJ) has emphasized the public interest involved in the regulation of plant varieties in a recent decision  (Case C‑176/18, Club de Variedades Vegetales Protegidas v Adolfo Juan Martínez Sanchís, ECLI:EU:C:2019:1131,  December 19, 2019) in which it held:   

…even though the scheme introduced by the European Union is intended to grant protection to breeders who develop new varieties in order to encourage, in the public interest, the breeding and development of new varieties, such protection must not go beyond what is necessary to encourage such activity, otherwise the protection of public interests such as safeguarding agricultural production and the need to supply the market with material offering specified features, or the main aim of maintaining the incentive for continued breeding of improved varieties may be jeopardized.

The EPO Guidelines for Examination make it clear that ‘the method for the plant's production, be it by recombinant gene technology or by a classical plant breeding process, is irrelevant’ for asserting the non-patentability of plant varieties. Accordingly, the Guidelines indicate, ‘plant varieties containing genes introduced into an ancestral plant by recombinant gene technology are excluded from patentability’.

The exclusion of plant varieties, as noted above, cannot be escaped even by claims encompassing a large number of varieties, not even if there are hundreds of them, or when hybrids are developed. For instance, a claim directed to a hybrid of a specific deposited Brassica variety with any high-yielding Brassica variety results in a Brassica hybrid variety, which is not patentable.
 In the case of hybrids, while the productivity of seeds of the second and subsequent generations of seeds decreases sharply,  controlled hybrids with inbred parents’ are excluded from patentability ‘as they define either a seed or a plant which necessarily belongs to a particular plant grouping within the meaning of plant variety pursuant to Rule 26(4) EPC’.

Essentially biological processes
A process for the production of plants or animals is essentially biological if it consists entirely of natural phenomena such as crossing or selection, which are conventional breeding methods.
 Plant breeding is a process that has been practiced by farmers and farming communities since the beginning of agriculture, but as noted above, the processes of breeding have evolved as to involve human intervention in on or more of the several steps involved in plant production.  
In Europe much of the discussion has been focused on the degree and impact of human intervention required to consider whether a process is “essentially” biological or not. While some interventions may mean that a process is not “purely” biological, it does not mean that it is not “essentially” biological and excluded from protection.
 While some European laws have introduced provisions to address this issue
 EPO examination guidelines and jurisprudence has attempted to clarify the contours of the exclusion of such processes. In T 0915/10 (Soybean event/MONSANTO) of 11.6.2015, 
 for instance, the Board ‘considered that the claimed subject-matter was a method for the production of plants by means of genetic-engineering techniques, which involves laboratory techniques essentially different from breeding methods and which as such have been accepted in the case law to be patentable’.

In 2010, The Enlarged Board of Appeal in its Decision Tomatoes I (G1/08)
 and Broccoli I (G2/07)
 ruled that processes containing or consisting of the steps of crossing and selection should be excluded from patentability as being “essentially biological”. It ruled that ‘such a process does not escape the exception to patentability merely because it contains, as a further step or as part of any of the steps of crossing and selection, a step of a technical nature which serves to enable or assist performance of the steps of sexually crossing the whole genomes of plants or of subsequently selecting plants’.
 The selection had been made in these cases utilizing molecular assisted selection (MAS) but the Board dismissed it as a sufficient step to overcome the exclusion of essentially biological processes from patentability. It noted that ‘the use of molecular markers such as DNA markers is a well-known step in the selection of plants with desired characteristics. Methods to discover and produce molecular markers that segregate with a desired trait were commonly known in the art and had already been used in the context of Brassica species. This feature is therefore not able to contribute anything beyond a trivial level to the claimed invention’.
 It added that ‘even the most traditional forms of plant breeding consisting entirely of crossing and selection are unlikely to occur in nature as such, but are characterised by some form of human intervention’.

While this case law clarified to some extent
  when the exclusion of essentially biological processes applies, another interpretive problem required additional consideration: is the product of an essentially biological process patentable? Patents where in fact granted by the EPO on broccoli
 and tomatoes
 products despite that the claimed products were obtained from essentially biological process,
 which created further controversy regarding the scope of the exclusion of article 53.b and Rules 26. 5 and 28.2 EPC. 

In 2015 the Enlarged Board of Appeal  ruled on the patentability of products from conventional breeding in its decision Tomato II (G2/12)
 and Broccoli II (G2/13)
 stating that “While processes for conventional breeding cannot be patented, plants and animals stemming from these processes are patentable”. In response, the EU Commission issued an explanatory notice, which concluded that plant and animal products obtained through essentially biological processes are excluded from patentability.
 The apparent contradiction on the interpretation of the same provision by the two institutions led to the adaptation of EPO legal practice to EU rules, and in 2017 the Administrative Council of EPO added the new rule 28 (2) to the Implementing Regulations of the EPC, which states that 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. 
However, in a decision of 5 February 2019, the EPO's Technical Board of Appeal found that the Rule 28.2 was in conflict with Article 53(b) of the EPC as interpreted by the Enlarged Board of Appeal in the two referred to decisions "Tomatoes II" and "Broccoli II" of 25 March 2015. The President of the EPO subsequently referred the decision of the Technical Board to the EPO's Enlarged Board of Appeal, aiming to reverse it. 
The European Parliament (see Box 1) noted in this regard that ‘plant and animal varieties, including parts and traits, essentially biological processes as well as products emanating from such processes, shall not in any way be patentable, pursuant to the EU legislator’s intention’.
 The Parliament also considered that ‘any attempt to patent products derived from conventional breeding, including crossing and selection, or on genetic material necessary for conventional breeding undermines the exclusion established in Article 53(b) of the EPC and in Article 4 of Directive 98/44/EC’.

Box 1: European Parliament: no patents on naturally obtained plants and seeds 
 Patent-free access to biological plant material is essential to boost innovation and competitiveness of the European plant-breeding and farming sectors, to develop new varieties, improve food security and tackle climate change, MEPs stressed in the resolution. Furthermore, access to genetic resources must not be restricted, as this could lead to a situation where a few multinational companies have a monopoly on plant breeding material, to the detriment of EU farmers and consumers, many MEPs said in Monday’s plenary debate.
Parliament called on the EU Commission to do its utmost to convince the European Patent Office (EPO) not to grant patents to products obtained from essentially biological processes. It also urged the EPO to immediately restore legal clarity on the matter, stressing that none of 38 states which signed the European Patent Convention allow conventionally bred products to be patented.
Source: News European Parliament (Press release of 19-09-2019), https://www.europarl.europa.eu/news/en/press-room/20190912IPR60934/no-patents-on-naturally-obtained-plants-and-seeds
The Enlarged Board of Appeal in the case G 3/19 “Pepper” of 14 May 2020
 abandoned its previous approach and confirmed that the exclusion from patentability as contained in article 53(b) of the EPC extends to plant and animal products that are exclusively obtained by means of an essentially biological process.
 It concluded that:

the exception to patentability of essentially biological processes for the production of plants or animals in Article 53.b EPC has a negative effect on the allowability of product claims and product-by-process claims directed to plants, plant materials or animals, in the claimed product is exclusively obtained by means of an essentially biological process or if the claimed process features define an essentially biological process.

Therefore, plants that are the result of conventional crossing and selection methods are not patentable. While this decision did not affect patents granted before 1 July 2017, it will discourage future patent applications based on essentially biological process.  It also offers an interpretation of the exclusion that other countries, or eventually a panel in WTO, may apply to prevent the protection of plants produced with such essentially biological methods, including if molecular techniques for selection are used. 
4. Scope of protection

Article 64 (1) EPC referring to the rights conferred on the proprietor of an European patent, provides that the "rights conferred" by a patent are a matter to be solely determined by the designated Contracting States, ‘for example, as regards what acts of third parties constitute infringement of the patent, and as regards the remedies which are available in respect of any infringement’.
 This explains why, as discussed below, the disciplines on the ‘farmers privilege’ and of the breeder’s exemption have only been developed under the national laws. 

However, Directive 98/44/CE contains detailed provisions on the scope of patent rights specifically regarding biotechnological inventions, in response to the special characteristic of biological materials, such as the ability of plants to replicate indefinitely. Given this characteristic, the patent protection may cover not only the product that contains the subject-matter but also those derived from that biological material possessing those same characteristics. In accordance with the Directive, ‘The protection conferred by a patent on a biological material possessing specific characteristics as a result of the invention shall extend to any biological material derived from that biological material through propagation or multiplication in an identical or divergent form and possessing those same characteristics’ (Article 8.1 of Directive 98/44/CE). 
 

The scope of protection is then extended in a vertical direction to any future generation derived from the patented biological material when possessing those characteristics that made the material inventive in the first place. That scope is, on the other hand, extended in horizontal direction to embrace all biological material where patented genetic material has been incorporated and perform its function.
 This provision was key in the ECJ’s dismissal of the complaint by Monsanto arguing that soya meal produced with genetically modified soya infringed patents covering the latter. The Court stated that 
the function of Monsanto's invention is being performed when the genetic information protects the soybean plant against the effect of the herbicide glyphosate. However, that function of the protected DNA sequence can no longer be performed when it is in a residual state in the soy meal, which is a dead material obtained after the soy has undergone several treatment processes. As a result, the protection conferred on European patents is not available when the genetic information has ceased to perform the function it performed in the initial material from which the material in question is derived.

New plant varieties that incorporate a genetic modification as a product of cross-breeding could fall within the scope of patent protection if the specific genetic information has been incorporated in the new variety, according to art 9 of the Directive 98/44/CE . A common patenting strategy of the genetic engineering industry is to claim only parts of a plant, such as a gene incorporated by means of genetic engineering, in order to cover several potential varieties or crops incorporating the gene. As noted above, this may allow the patent owner to indirectly (but effectively) control an entire plant variety.

A question also arises concerning the principle of exhaustion of patent rights. According to this principle under European law, the protection of a patented product ends when it has been placed on the market by the patent holder or with his authorization.
 Taking into consideration the self-replicating nature of biological materials and the wording of articles 8 and 9 of Directive 98/44/CE, it may be inferred that protection could be indefinitely extended when the product conserves the same protected characteristics. However, article 10 of the Directive clarifies this question by excluding from patent protection the biological material obtained from the propagation or multiplication if the biological material has been “placed on the market by the holder of the patent or with his consent” for the purpose of propagation or multiplication; in other words, if a seed containing protected elements has been sold for the purpose of planting, the plant grown from the seed is not covered by patent protection. However, the resulting plant may be sold and used but not for the purpose of subsequent propagation or multiplication.
 This rule, in principle, would prevent farmers from saving and planting the seeds they have obtained with protected materials, thereby knocking down an ancestral practice that is essential for the sustainability of agriculture and food security. As discussed below, some European countries have addressed this problem.
It is worth mentioning here that the German patent law incorporates an interesting provision in Section 9.c. It provides that Sections 9a (1) to (3)
 ‘shall not apply to biological material obtained during agricultural activity by chance or in such a manner as to be technically unavoidable. As a rule, a claim can not therefore be brought on this ground against a farmer if he used the seeds or plants not subject to such patent protection’.  This provision may allow the courts to dismiss, inter alia, legal actions based on the unintended use of a protected gene in a plant, as epitomized by the Schmeiser case in Canada in relation to Roundup Ready® canola seed, where Monsanto’s lead investigator admitted ‘there was no indication that Schmeiser had illegally obtained the patented gene’.

5. Exceptions to patent rights on seeds under EU law

While, as described above, the scope of patentability of plants and plant materials is relatively broad under European law, many European countries have introduced exceptions to the conferred patent rights specifically applicable in this field.

Patent rights, as discussed above, may protect not only plants, but also its parts, such as genes, and breeding methods if not essentially biological. Furthermore, the protection is extended vertically and horizontally to plants containing the same elements as the subject matter or directly resulting from the use of the same process. Protected plants and plant-related material, therefore, are only accessible to third parties for commercial use during the lifetime of a patent if an authorization is given by the patent holder, unless a compulsory license is granted
There are cases where a plant variety is protected by breeder’s rights while patent rights are claimed in relation to material incorporated into the plant variety where it performs its function.
 This may lead, as noted above, to a de facto protection of the whole variety. This monopolization would impede the use by other breeders of a variety (as allowed by the breeders’ exception recognized under plant variety protection law) to create a new variety. The same would apply to varieties bred by means of a patented process. 
 Moreover, the patent protection of plant materials incorporated into a plant variety would prevent farmers from saving and re-using seeds.
Directive 98/44/CE has addressed this type of situations and sought a legal solution by establishing two important exceptions to patent rights: the farmers’ privilege and compulsory cross-licensing
 in articles 11 and 12, respectively.
Article 11 of the Directive provides an exception in favor of farmers to use the patented product of “his harvest for propagation or multiplication by him on his own farm” and “the protected livestock for an agricultural purpose”.

The Directive introduced for the first time the farmers privilege in patent law subject to the conditions ‘determined by national laws, regulations and practices’ (article 11.1). It has been specifically regulated under the patent laws of Germany, the Netherlands and France (and was also introduced in Switzerland), as discussed below. Art. 11 allows farmers to save seeds and use the product of his harvest for propagation or multiplication by him on his own farm under the conditions set out under Article 14 of Regulation (EC) No 2100/94 which provides for Community plant variety rights.
 This means that such use is permissible against the payment of royalties depending on the types of crops and the size of the exploitation. Conversely, the farmer is not allowed to sell the seeds or exchange them with other farmers. 
The farmers’ privilege under Regulation (EC) No 2100/94 only applies to specific agricultural plant species. There shall be no quantitative restriction of the level of the farmers’ holding to the extent necessary for the requirements of the holding. The product of the harvest may be processed for planting, either by the farmer himself or through services supplied to him, without prejudice to certain restrictions which Member States may establish regarding the organization of the processing of the said product of the harvest, in particular in order to ensure identity of the product entered for processing with that resulting from processing. Small farmers shall not be required to pay any remuneration to the holder. Other farmers shall be required to pay an equitable remuneration to the holder, which shall be sensibly lower than the amount charged for the licensed production of propagating material of the same variety in the same area. The actual level of this equitable remuneration may be subject to variation over time, taking into account the extent to which use will be made of the derogation provided for in paragraph 1 in respect of the variety concerned.

The establishment of the farmers’ privilege under the EU patent regime for biotechnological inventions is a positive development that developing countries should consider in their own legal systems. However, such countries can follow their own models and, in particular, may not impose a remuneration on the seeds obtained by the farmer regardless of the crop concerned or the size of the exploitation. 
6. Compulsory cross-licensing under EU law
The referred to EU Directive provides for compulsory cross-licenses to address the cumulative protection by patents and PVP. In article 12 the Directive addresses the situation where a breeder cannot acquire or exploit a plant variety right without infringing a prior patent, or the patent holder concerning a biotechnological invention cannot exploit it without infringing a prior plant variety right. In these cases, any of them can apply for a compulsory license for non-exclusive use of the third party’s protected subject matter, subject to payment of an ‘appropriate royalty’. The holder of the patent or variety right will be also entitled to a cross-license on reasonable terms. The grant of this cross-compulsory license is subject to several conditions:
Applicants for the licences referred to in paragraphs 1 and 2 must demonstrate that:
(a)
they have applied unsuccessfully to the holder of the patent or of the plant variety ight to obtain a contractual licence;

(b) 
the plant variety or the invention constitutes significant technical progress of considerable economic interest compared with the invention claimed in the patent or the protected plant variety. 

While the requirement in article 12.3(a) is equivalent to the requirement imposed under article 31(b) of the TRIPS Agreement, the conditions set out in article 12.3(b) reflect thoseprescribed in article 31(l) of the same Agreement with one important difference: the latter refers to cases of overlapping patented inventions; article 12.3, instead addresses the cumulative protection by patents and breeders’ rights, two different categories of legal entitlements. Hence, the EU was not compelled to apply the same conditions as provided in the TRIPS provision and, in fact, in doing so the EU Directive may defeat the very purpose of the cross-licensing system: the Directive is requiring to assess whether there is ‘a significant technical progress of considerable economic interest’ by comparing the subject matter of two completely different rights. It is unclear how can an improvement on a plant variety that is eligible for protection under PVP be compared with a patented part or component of a plant. 
No precedent seems to exist regarding the application of article 12 of the EU Directive. In any case, it provides an interesting example of the policy space that developing countries can use to address situations of cumulative protection by patents and breeders’ rights that may eventually arise out. Like in the case of the farmers’ privilege, however. they may determine conditions for the grant of the licenses different from those stipulated under the EU law.
7. Exceptions to patent rights under national laws

As mentioned, under EU law national laws can provide for exceptions to the rights conferred under a patent. The farmers’ privilege is contained in the patent laws of Germany, the Netherlands, France and Switzerland. Importantly, the exceptions in some of those countries are not limited to the farmers’ privilege but also provide for a breeder’s exception comparable, but more limited, than that allowed under PVP regimes. In line with Directive 98/44/CE, the Netherlands and France have provisions on compulsory cross-licensing.
Farmers’ privilege
The national laws examined in this paper provide for an equivalent to the farmers’ privilege generally admitted under PVP (that is, the possibility for farmers to save seeds from protected varieties and use them in further plantation) consistently with the standards set out on the matter by Directive 98/44/CE. 
The German Patent Law provides for such farmers’ privilege in Section 9c PatG, which establishes that the farmer may use part of the harvest for reseeding  for the needs of his own farm. Nevertheless, it does not allow the sale of the seeds thus obtained. It provides that: 

 (1) Where plant propagating material is marketed by the proprietor of the patent or by a third party with the consent of the proprietor of the patent to a farmer for agricultural use, the latter shall, contrary to Sections 9, 9a and 9b, second sentence, be entitled to use the product of his harvest for propagation or multiplication by him on his own holding. Article 14 of Council Regulation (EC) No 2100/94, as amended, as well as the implementing rules adopted on that basis shall apply to the conditions and extent of this authorization.

Where claims arise therefrom for the proprietor of the patent, these claims are to be asserted pursuant to the implementing rules adopted based on Article 14 paragraph 3 of Council Regulation (EC) No 2100/94. (2) Where livestock or animal reproductive material are marketed to a farmer by the proprietor of the patent or by a third party with the consent of the proprietor of the patent, the farmer shall, contrary to Sections 9, 9a and 9b, second sentence, be entitled to use the livestock or the animal reproductive material for agricultural purposes. This entitlement shall also include making the livestock or other animal reproductive material available for the purposes of pursuing the farmer’s agricultural activity, but not the sale for the purpose or within the framework of a commercial reproduction activity.

In the Netherlands, farmers’ use of patented inventions is regulated in article 53c NPA 1995. It provides that the sale of vegetable propagation material or another form of putting vegetable propagation material on the market by the patent holder or with his consent to a farmer for the purposes of agricultural exploitation implies a right for the latter to use the products of his harvest for further propagation or multiplication by himself in his own company, also with due observance of art. 14 of Regulation (EC) no. 2100/94.

Articles L613-5-1 and L613-5-2 of the French CPI similarly introduced into patent law the farmers’ privilege. Article L613-5-1 allows farmers to re-use, on certain conditions, the product of the harvest from protected seeds, without infringing the right in a patent or in a plant breeder’s certificate. This provision states that: 
By way of exception to the provisions of Articles L613-2-2 and L613-2-3, the sale or any other act of marketing of plant reproduction material by the patent owner, or with his consent, to a farmer for agricultural working purposes implies for the farmer authorization to use the product of his harvest for reproduction or propagation by himself on his own holding. The conditions of such use shall be those which are provided for in Article 14 of Council Regulation (EC) No 2100/94 of July 27, 1994 on Community plant variety rights.

The scope of the exceptions under the German, Dutch and French laws are, thus, limited by the conditions set out in art. 14 of Regulation (EC) no. 2100/94 and the implementing regulation No. 874/2009. They do not add or detract from the EU disciplines on the matter.
The Swiss exception for farmers' use of patented inventions is contained in Article 35a of the patent law:

“1. Farmers who have acquired plant propagated material placed on the market by the patentee or with his consent, may propagate the product harvested from such material on their own farms.

2. Farmers who have acquired animals or animal reproductive material placed on the market by the patentee or with his consent, may propagate the animals raised from those animals or that material on their own farms.

3. Farmers must obtain the consent of the patentee in order to transfer to a third party, for the purposes of reproduction, the product of crops, animals or the reproductive animal material concerned.

4. All agreements restricting or invalidating the farmers’ privilege with regard to food and animal feed shall be void.”

This exception permits farmers to continue using seeds or their own animals for livestock farming, even if the gene sequences are protected by patents. On the basis of Article 35b, the Federal Council defined the plant species to which the farmers’ privilege applies (annex 1 to the Order of June 25, 2008, on the protection of plant varieties (SR 232.161)).
Breeder’s exception

Some European laws went beyond the farmers’ privilege exception, as adopted by the EU legislation in 1994 and the laws referred to above, by providing an exception comparable to, but more limited than, the breeder’s exception under PVP, which -as noted above- is essential for food security and the continued progress in agriculture.
Thus, the French law specifically introduced in 2004 an exception regarding the use of plant varieties for further breeding. Article L613-5-3 of the IPC stipulates that the exclusive rights conferred by a product or process patent on a biological material do not extend to the acts accomplished with a view to creating or discovering and developing other plant varieties. 
Section 11.2.a of the German Patent Act, adopted in 2005, similarly provides that the effects of a patent shall not extend to ‘the use of biological material for breeding, discovery and development of a new plant variety type’.
The Swiss law was also amended to specifically address this issue. It stipulated in article 9(e), amended in 2007, that the rights conferred by a patent do not extend to ‘the ‘use of biological material for the purpose of the production or the discovery and development of a plant variety’. 
A similar breeder’s exception was incorporated into the EU legislation itself.  Article 27(c) of the Agreement on a Unified Patent Court (2013) included ‘limitations to the effects of a patent’ that comprises an exception regarding ‘the use of biological material for the purpose of breeding, or discovering and developing other plant varieties’.
An important question in relation to the described breeders’ exceptions under patent laws is whether they are fully equivalent to the breeder’s exception under PVP, which (except in the case of essentially derived varieties in countries that apply UPOV 1991 or similar rules) authorizes the breeder not only to undertake research and breeding but also to commercialize the new variety he has developed. As drafted, such exceptions seem to be narrower than under PVP regimes, as the breeder of a new variety would presumably require an authorization from the patent holder at the time he intends to multiply (except for private and non-commercial purposes), offer for sale, or sell the new variety (even though such authorization was not needed to develop it).  
The compatibility of those exceptions with article 30 of the TRIPS Agreement seems to be out of question,
 as they would comply with the three-step test even if narrowly interpreted in line with the WTO panel ruling in in Canada–Patent Protection for Pharmaceutical Products.
  This seems to be confirmed by the fact that there has been so far no complaint submitted to the WTO arguing that such an exception – as adopted by the countries mentioned above and by the EU– violates the TRIPS Agreement. 

Further questions are whether a breeder’s exception limited to the process of development may actually attain its intended purpose of encouraging breeding of new varieties by third parties, and whether a broader exception (including commercialization of a new variety) would also be compatible with the TRIPS Agreement. A breeder is unlikely to undertake the development of a new variety if its commercialization is subject to the discretionary authorization of the right holder and the investment needed for such development can only be recovered (if the market conditions are still favorable) only when the patent protection expires. 
 The compatibility of a broader exception is debatable
 but it has never been tested under the WTO dispute settlement system. The legal treatment of this issue may depend on the way in which article 30 of the TRIPS Agreement is interpreted, notably whether the three steps are subject to a a separate and independent assessment or to a comprehensive overall assessment under which failure to comply with one of the three conditions need not result in the exception being disallowed.

In summary, European law provides an interesting example of the partial transfer of an exception that is typical under PVP to the field of patent law, thereby generating some space for the development of new plant varieties incorporating patented materials. 
Cross-compulsory licenses

In the Netherlands, compulsory license for plants are regulated in similar terms
 as the EU Directive on biotechnological inventions. Thus, if a patent holder is granted a license on the grounds of art. 42(2) of the Dutch Seeds and Planting Materials Act, the holder of the plant breeder’s right can get a reciprocal license or cross-license,
 at the latter’s request, to use the protected invention subject to reasonable conditions (see art. 57(6) NPA 1995).
 In the absence of agreement, the court shall fix the fee that the licensee must pay to the patent holder.

In France, Article L613-15-1 of the CPI states that “Where a breeder may not obtain or work a plant breeder’s right without infringing an earlier patent, he may request the grant of a license for this patent to the extent that this license is required for working the plant variety to be protected and insofar as the variety constitutes, in relation to the invention claimed in this patent, significant technical progress and is of considerable economic interest. Where such a license is granted, the patent owner shall obtain, on equitable conditions, on a request submitted to the court, the grant of a reciprocal license for using the protected variety. The provisions of Articles L613-12 to L613-14 shall apply”. 

8. Conclusions: lessons from the European law on plant patents
The European law examined above shows, at the same time, the complexities of implementing patent rights in relation to plants, and the policy space that government have to legislate in this respect. While many developing countries have followed the European approach regarding the non-patentability of plant varieties, they can go further in their laws and exclude plants in general, including but not limited to plant varieties. While the way in which the EPO and courts have delineated the distinction between protectable plants and non-protectable plant varieties may be useful for those countries that follow such approach, they may apply their own criteria on the matter, in particular in order to prevent the indirect control over plant varieties on the basis of patents covering plants or their parts and components (such as gene constructs). 

As elaborated above, while isolated genes may be patented under EU law, patents must be limited to the specific function claimed in the application (use-bound claims). This is an important approach that developing countries that allow for patents on genes should also follow in relation to plants’ genes (as well as other genes). While the ideal option is not to allow for the appropriation in any manner of genetic and other natural material, if patents thereon are admissible, specific legal provisions limiting the protectable subject matter would be desirable. In interpreting national laws patent offices and the courts may apply a limitation on the scope of gene patents as the European Court of Justice did, based on general patent law principles, notably that a patent can only protect what has actually been invented and specifically claimed.

The debates and decisions in the European context regarding the elusive concept of ‘essentially biological processes’ may also be of interest to developing countries, a large majority of which excludes such processes from patent protection. Moreover, the recent decisions on the non-patentability of the products obtained with such processes provide a necessary clarification in the absence of which the exclusion from protection would in practice be nullified.
Regarding the scope of protection of patents relating to genetic information, the European law also provides interesting guidance, notably the limitation of protection to situations in which the patented genetic information actually performs its function in living material, and the immunity conferred (e.g., under German law) in respect of the unintended use by farmers of patented materials.
The establishment of the farmer’s privilege underthe European patent regime is an example that developing countries should consider in their own legal systems. Importantly, although it has been deemed debatable
 whether the farmers’ privilege can legitimately be provided for consistently with article 30 of the TRIPS Agreement, the compatibility of the EU exception has never been questioned in the context of the dispute settlement system of the World Trade Organization. As noted above, under the EU Directive the exception operates -for certain crops and categories of farmers- without payment of any remuneration.  Developing countries could extend this treatment to all farmers and crops  in implementing the farmers’ privilege under their patent laws so as not to burden them with payments that may put their livelihoods and food security at risk.

Given the importance of promoting a flow of new varieties, the European law may also inspire reforms in the patent laws of developing countries aimed at introducing a breeder’s exception, which would allow for the use of patented materials in the development (albeit not the commercialization) of new varieties. While, as formulated under European law, the exception does not seem to risk a challenge in terms of its TRIPS consistency, further exploration will be required if a more comprehensive exception (including commercialization of a new developed variety) were considered.

Finally, developing countries may consider the incorporation of disciplines to address, through compulsory cross-licensing situations of cumulative protection by patents and breeders’ rights. In doing so, however, it will not be advisable to strictly follow the EU Directive model as the conditions for the grant of the licenses are not appropriate and article 31(b) of the TRIPS Agreement is not applicable to such situations. The compulsory cross-licensing regime should apply whenever such cumulative protection exists with the caveat that the right to obtain a compulsory licenses by a patent holder should only arise when the patented invention leads to a significant increase in the value for cultivation of the plant variety (such as  differences of productivity, biological characteristics, quality of the obtained produce, chemical and technological characteristics from the standard variety, including commercially important characteristics and suitability under agro-climatic conditions).

In summary, while the European law and practice on plant patents should not be deemed as transplantable to developing countries, it provides interesting elements for consideration to tackle some of the specific problems raised by the extension of patents to plants and plant materials.
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