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Introduction

To use doctrinal language from intellectual property law, it is a remarkable lack of novelty and absence of originality to express concern about the uni-directional expansion in intellectual property law. Resources that were once deemed to lie in the public domain are now covered by intellectual property rights. What Boyle (2003) calls the ‘anti-erosion walls’ around the public domain, e.g. doctrinal impediments to applying intellectual property rights in particular subject matter, have been weakened. Thus, he, like other legal commentators, has found it too difficult to resist applying the “succulent” metaphor of the enclosure movement to these expansionary developments in intellectual property law (Boyle, 2003, fn12). For Lange (2003) the problem originates from the difficulties in delineating the borders of an intellectual object. Consequently, the rights tend to blur and displace individual and collective rights in the public domain. In other areas, such as the biomedical sciences, this ‘shrinking of the public domain’ has occurred on account of dual movements. At one level, there have been changes in how doctrinal impediments (e.g. ‘product of nature’, ‘pre-emption’, etc.) have been interpreted; thus enabling the expansion in subject matter (see, van Overwalle, 1999 for a useful history of IP law dealing with the inclusion of plants as patentable subject matter). In some instances, the state has enacted new legislation to create sui generis rights in plant material (e.g. the protection of plant varieties). At another level, attention focuses on changes in the scripting of the exceptions to rights (e.g. experimental use) and how through time courts have interpreted the same (see, Eisenberg, 1987; Stephan and Levin, 1996). It appears from this literature that at issue is the dwindling left-overs, the crumbs off the table, which intellectual property leaves after satisfying its appetite
. Thus, Litman (1990), while correcting a lay view that the public domain is constituted by works free from copyright, emphasises that the public domain also includes those bits of copyrighted works that copyright does not protect. Not dissimilar is Samuelson (2003) whose drawing of the contours of a digital commons begins and ends with a focus on elements ‘free from IPRs’. No doubt, these writers – and the legal literature in general – recognise the role technology plays and its interplay. Poignant is the characterisation of the new family of digital laws as code that reinforces embedded codes (programming instructions) as code (private regulatory regime) (Lessig, 2000). For instance, the Digital Millennium Copyright Act in the US and the EC’s Copyright Directive (EC 2001/29), both designed to implement obligations to the WIPO Internet Treaties
, go beyond by providing extra layers of protection to subject matter that is already protected of copyright law. More specifically, Section 1201(a)(2) of the former and Article 6(2) of the latter have a broad-based prohibition on devices that enable circumvention of technological measures placed by right-owners to prevent either access to or distribution of their works. A veritable ‘digital barbed-wire’ (Boyle, 2003, p40). Even a cursory look back at the history of copyright law is informative of its role as nexus between emergent technological pathways, commercial distribution rights in new media, and the dialectics of crises and consolidation within the industry (Bettig, 1996).

What is compelling about this debate concerning the ‘shrinking public domain’ is the diversity of actors that have entered the debate and the issues that are getting raised. Justice Laddie (1996) observes whilst criticising the growing expansionary scope offered by copyright law that there is no collective body to lobby against the industry: “There is no trade union of copyright infringers. Support for any limitation on copyright is easily portrayed as support for pirates - the usual pejorative global expression for infringers.” Yet, it is possible to identify a wide range of actors from civil society, academia and industry (as well as some governments) that have, so to say, take up the cause of the commons. Beyond the open source and free software movements, there are a range of initiatives and challenges – dealing with them goes well beyond either the remit of the paper or the skills of the author. Ironically, 1996 is also the year when the Union for the Public Domain was established. This group is dedicated to protecting and enhancing the public domain. Its current campaigns include the WIPO Broadcasting Treaty and the BBC’s Creative Archives project. Of closer significance to the sectoral focus of this paper are a range of groups that seek to ‘keep crop seeds patent free’ (Berne Declaration). An overlapping composition of actors can be found amongst those campaigning at the UN’s Food and Agriculture Organisation and the Convention on Biological Diversity. For example, at a conference under the theme of ‘Genetic Futures’ there was an appeal for ‘Keeping genetic resources for food and agriculture in the public domain’ (see, http://www.ukabc.org/GeneticFutures/, last accessed 18th March 2006)
 and support for a counter-hegemonic right, Farmers' Rights. These ‘trade unionists’ for the public domain have achieved varying success. Notable is the emergence of another forum deliberating on aspects of intellectual property rights. Following almost a decade of difficult negotiations, the International Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA) was agreed in November 2001 and entered into force in June 2004. By then it had been ratified by fifty-five nations and another fifty nations had signed it
. There are several notable features of this treaty that attempts at elaborating a neat boundary line between the public and private in plant genetic resources. In a departure from the state-based approach of the Convention on Biological Diversity that provides state-sovereignty in genetic resources, the ITPGRFA delineates a set of genetic resources as ‘limited common property’ or ‘club’
 (cf. Annex 1 of the treaty for list of crops in the genetic commons). Equally remarkable is the rather cryptic text of Article 12.3(d): “Recipients shall not claim any intellectual property or other rights that limit the facilitated access to [PGRs], or their genetic parts or components, in the form received from the multilateral system”. At issue is the extent of transformation that would be required to surpass the threshold requirement of the article. And, here it is useful to note that Australia, Canada, the EC and the US have officially expressed their interpretative understanding that nothing in this treaty conflicts with IPRs as recognised by national laws and multilateral treaties like TRIPs (see Helfer, 2004 for a discussion).

Another group of ‘trade unionists’ that are notable for their activism is the on ‘access to knowledge’ group, A2K (http://www.access2knowledge.org/cs/; last accessed 16th March 2006). While the coalition is more recent, established only in 2004, a number of specific (institutional and individual) actors are veterans of global campaigns around IPRs. One of the principles that this group has developed is a A2K treaty (http://www.cptech.org/a2k/consolidatedtext-may9.pdf; last accessed 16th March 2006) which fed into the 14 member Group of the Friends of Development proposal on a ‘Development Agenda’ at the WIPO ) http://www.wipo.int/edocs/mdocs/mdocs/en/iim_1/iim_1_4.pdf; last accessed 16th March 2006). Among the features of the proposal, attention is devoted to the concern for ‘safeguarding public interest flexibilities’. Noting the importance of “access to information and knowledge sharing” as “essential elements in fostering innovation and creativity in the information economy”, the proposal urges the WIPO to consider novel arrangements of open access models such as the Human Genome Project, the Creative Commons and Open Source Software. The proposal is clearly more foundational and far-sighted in terms of securing a global treaty on ‘knowledge’. What it eventually achieves is another matter; however, an expression of this dimension is a key contemporary geo-political intervention
.

To continue with Laddie’s metaphor of trade unionist, the discussion must necessarily consider the views of a particular social category whose very work not only underlies but is also threatened by intellectual property rights: scientists. The Royal Society (in the UK), in its first ever expression on intellectual property, calls for greater openness and data sharing amongst the academic community (Royal Society, 2003)
. While it cautiously remains neutral about the oft-claimed publication delay of new findings on account of seeking intellectual, the growing expansion of rights and a “gold rush mentality” has encouraged a climate of secrecy. A number of practices are noted in the report, such as broad patents and the impact on the development of a technological trajectory and the protection of technical measures and the constriction of fair use exemptions, among others.

Concerns like these question the fundamental premise of making IP-regimes more permissive: increasing the scope of protection can also cut the other way in creating stronger and more impregnable hurdles to cumulative technological development. Stated differently, beyond a myopic focus on pioneering inventions, society is more concerned about the possibilities for follow-on innovations that develop the novel technological trajectory. It is this paradox that Heller (1998) characterises as an ‘anticommons property regime’: “multiple owners are each endowed with the right to exclude others from a scarce resource, and no one has an effective privilege of use. When there are too many owners holding rights of exclusion, the resource is prone to underuse – a tragedy of the anticommons (p624, emphasis in original). 

This lengthy introduction serves many roles. It demonstrates that concerns about the expansionary scope and application of intellectual property rights cuts across social and geographical groups. Not surprisingly, the questions raised differ as we move to different groups (and by extension different sectors of the economy). This paper is motivated by that difference. First, it seeks to look at the issue from the specific perspective of agriculture on the well-established premise that sectors differentiate themselves in terms of the interrelationships between inventions, research tools, and technological development (Dosi, 1988; Merges and Nelson, 1990). Second, it seeks to simultaneously decentre and inform legal scholarship by bringing in an evolutionary economics perspective to research on the public domain. Beyond the prohibitions on account of intellectual property rights, the shrinking of the public domain may be further complicated by inherently quasi-public characteristics of knowledge. Following this, is the third feature: How do these multiple legal, economic and technological factors play out in a globalised world?

The paper is outlined as follows. It begins with a critical review of the literature on public domain and anticommons. It then proceeds to sketch a context to the dynamics of a shrinking public domain, drawing out particular developments relevant to plant breeding. This is followed by an analysis of developments in intellectual property law concerning plant material. The focus is on developments of a sui generis system, plant breeders’ rights (PBRs), and the accretion of patent law in this area.

Public domain and anticommons

It is often suggested that the core questions confronting intellectual property rights, whether in terms of law or economics, tend to be avoided. Mansfield et al. (1981) noted that economists tend to adopt unrealistic assumptions in their attempts to model the innovation process. A central feature of the popular approach is focus on tradeoffs, reflecting a Coasian legacy that agents will stubbornly always bargain for a Pareto solution from any initial endowment (Merges and Nelson, 1990, p876). In other words, economists have tended to search for ‘optimal’ patents on the (mistaken) presumption that duration and scope are interchangeable. With a few exceptions (e.g. Klemperer, 1990; Waterson, 1990), the scope of protection has not been analytically studied. Lange (2003) makes a similar critique of legal research, suggesting a presumption that legal doctrines designed to avoid undue encroachment worked well. Yet, there have scholarly reflections on the public domain and on notions akin to ‘anti-commons’ in literature preceding the contemporary attention. For example, Michelmans (1982)
 spoke of a ‘regulatory regime’ where everyone had rights in an object while nobody was privileged to deploy their rights without prior authorisation of others; hence an ‘anticommons’ scenario. Interestingly, the courts have also expressed a principle for ‘protecting’ the public domain.

Definitional attempts in the context of the public domain, Lange (2003) reminds us, have to tackle the “elastic and inexact” boundaries of the term and also accommodate the “perspective and agenda” of the project. Others engaging in this debate also seek an affirmative project (cf. Litman, 1990; Lessig, dt; Boyle, 2003; Lange, 2003). For example, seeking to differentiate the literature critiquing expansionist IPRs from the literature making an affirmative expression of the public domain. A particularly useful metaphor is Lange’s (2003) ‘sanctuary’: “a recognisable place of refuge for creative endeavour against forces of private appropriation that threaten such expressions”. Giving flesh to the metaphor, Lange (ibid.) secures the ‘sanctuary’ by awarding it a status akin to citizenship that is premised on securing maximum freedom for imagination. One of the central issues concerning the line between the public and private in the copyright world is the doctrine of fair use. Here, Lange and Anderson (2001) propose an affirmative conceptualisation of the act of creative imagination as the fundamental basis for determining fair use: “If we presuppose the necessary critical transformation in the second work, then rarely, if ever, should fair use be withheld merely on account of functional equivalency between the two works. […] If critical transformation begets fair use, then the exclusive rights must gracefully step aside pro tanto” (p151). In this way, they seek to reimagine fair use as a core constituent framing the contours of the public domain, rather than as a defence to allegations of copyright infringement
. 

The above principle can usefully, though with some contextual
 modification, be applied in the world of plant genetic resources. The FAO treaty, ITPGRFA, referred to earlier seeks to elaborate a bright line in article 12.3(d): Recipients shall not claim any intellectual property or other rights that limit the facilitated access to [PGRs], or their genetic parts or components, in the form received from the multilateral system. Some notion of transformative creative act is implied in the threshold set out in Article 12.3(d): ‘To what extent must the breeding act transform a seed’s genetic software so as to not to be considered in the form received?’ Would the insertion of a foreign gene into the software be considered adequate to meet the threshold? Equally, would the act of extracting and isolating a gene from the received material still be considered as a component of the material? As briefly noted earlier, strong and divergent views have already been expressed on the understanding of this article. This is the reverse of the situation envisioned by Lange and Anderson (2001); however, it still asks a similar question concerning transformative creative appropriation – though not from users of protected subject matter, but from those mining the commons. The task for the Governing Body of the Treaty is to devise a principle of ‘transformative creative appropriation’ as an aspect of the (limited) genetic commons that is the multilateral system – and not solely in terms of principles of inventive step and novelty.

It is this latter objective that differentiates recent scholarship on the public domain from an earlier vintage. For example, Lange (1981) and Litman (1990) presented a view that the public domain was that which remained after intellectual property rights were applied – the left-overs, so to say. Though, both authors held views that the public domain as a source, the raw material, for creative and inventive activity – and the dividing line being what is protected or not protected. Interesting, as Litman (1990, p968) states, this would mean also “those aspects of copyrighted works which copyright does not protect”. Benkler (1999, pp360-64) argues for a slightly different notion of the public domain. More strictly speaking, certain uses within the rubric of fair use (e.g. short quotes) should not be equated with a use consistent with the public domain. In seeking to add to the public domain, Benkler presents the following: “the public domain is the range of uses of information that any person is privileged to make absent individualised facts that make a particular use by a particular person unprivileged”. There is a presumption here that free involves both control-free and cost-free. Thus, lay individuals would be able to and have the capacity to use the relevant informational product. Clarification on the ‘free’ dimension of the public domain comes from Lessig’s (2002) expression of the e-commons. It is not an imperative that there are zero costs; but, rather that costs are neutrally imposed across the commons. More pertinent is the essence of control: “No permission is required; no authorisation may be required. These are commons because they within the reach of members of the relevant community without the permission of anyone else” (p1788). The implied distinction between constraints that emerge from law and economics makes for interesting reading. It would suggest that the literature presumes an inherent capacity (resources, competency, etc.) resident in individuals to use what is available in the absence of legal prohibitions. This strain of privileging legal prohibitions is also reflected in the scholarship which speculates on the public domain from the perspective of ‘anticommons’. Heller (1998) is widely recognised as proposing the notion of anticommons: “… a type of property regime that may result when initial endowments are created as disaggregated rights rather than as coherent bundles of rights in scarce resources. More generally, one can understand anticommons property as the mirror image of commons property. [  ] In an anticommons, by my definition, multiple owners are each endowed with the right to exclude others from a scarce resource, and no one has an effective privilege of use. When there are too many owners holding rights of exclusion, the resource is prone to underuse – a tragedy of the anticommons” (pp623-24, emphasis in original). Interestingly, the above articulation is not much different from the scenario presented by Merges and Nelson (1990, p882), though with the nuance of referring to different technological regimes:

There is much more at the stake regarding allowed patent scope in these cumulative technologies [viz. automobiles, electric bulbs, airplanes] than in those where inventions are discrete and stand separately [viz. razor blades]. … [Moreover], in multicomponent products, broad patents on different components held by several inventors may lead to a situation in which no one can or will advance the technology in the absence of a license from someone else. As we shall see, these are not just theoretical possibilities; they describe the development of several important technologies.

Common to both articulations is the fact that the tragic outcome of underuse of a particular resource, and hence the stalled development of a technology, occurs when multiple agents possess effective ‘rights of exclusion’, thus frustrating attempts of any one agent in accumulating a core bundle of rights. This contrasts with the case of a commons where the ‘privilege to use’ does not encompass the ‘right to exclude’: “the peasant may use the open commons as pasture for his sheep; he may not prevent others from doing the same” [Buchanan, 2000 #3, p3]. To be precise, the ‘open commons’ that are pastures are not necessarily a commons: at times these may be ‘open access’ resources where no one has the right to exclude others (i.e. res nullius), whereas in other instances they may be collectively managed by members of a group through forms of shared contracts [Hess, 2001 #13, pp57-9]. Heller (1998, pp665-72) emphasises a series of elements of this notion. First, the definition recognises the possibility of a limited group of individuals possessing rights of exclusion. Second, there is no a priori requirement for the ‘right to exclude’ to be necessarily or entirely legal
. Finally, there is no hierarchy between different right-holders. Assuming that all right-holders are equal explains why society will not recognise the decision of any one right-holder as well as why there are no clear rules for conflict resolution. It is within this setting that the tragedy is possible: rational individuals acting separately may collectively waste a resource by underconsuming it in comparison to the social optimum. In economic terms, inefficiencies occur because each agent acts separately and any one agent must necessarily seek and secure each right-holder’s permission, which at the margin (in the case of full complementary goods
) could result in non-use of the resource [Buchanan, 2000 #3].

The disregard of complications on account of accessing information hinges on confusing the free availability of information with a free lunch in adopting and applying such informational resources. The fallacy is on account of a narrow equation between ‘information’ and ‘knowledge’ consequently denying their separate and systematically different properties
. The public good status of information is automatically extended to encompass knowledge and the latter is presented as homogenous, widely transmittable, fluidly exchanged and essentially inappropriable
. To be clear, there are ‘free’ or ‘public’ characteristics to knowledge, at least to the extent that some components are codified into transmittable information. More importantly, evolutionary economists draw attention to these spillovers as ‘untraded interdependencies’: “technological complementarities, ‘synergies’, and flow of stimuli and constraints which do not necessarily correspond to commodity flows” [Dosi, 1988 #25, p226]. Evolutionary economists emphasise the developmental costs associated in using the ‘free’ components of public domain information [Rosenberg, 1982 #27; Rosenberg, 1992 #10]. As such, in-house R&D has an important duality: it is conducted to produce new products/processes (the traditional conceptualisation) and generate novel information [Cohen, 1989 #29]. The latter role is understood as a process of building in-house competency to identify, assimilate and exploit externally generated knowledge. In contrast to conventional thinking, Cohen and Levinthal (op. cit.) argue that a looser appropriability regime, that which enhances intra-industry spillovers, will encourage equilibrium industry R&D investments. Recognising these points, it is suggested that only for those with the capacity to integrate disparate pieces of knowledge, mobilise and invest in resources and complementary assets that knowledge can be considered a non-rival and non-excludable, i.e. a public good; instead it is better to consider it a local (quasi) public good [Callon, 1994 #33].

Taking this point to a global level would suggest that some nations (individuals and firms therein) are more severely disadvantaged by the economics of knowledge. Compounding the legal prohibitions is their distance from geographically localised clusters of knowledge production (cf. Zucker and Darby on clusters) and the inherent dynamics of the information/knowledge interface. Without taking these issues into consideration the literature is effectively focussing on a rather narrow set of privileged actors.

A context to the shrinking public domain

Over a long wave there have been deep and paradigmatic changes in the location, nature and direction of agricultural research. These changes – some of which are mapped here - have lead to varied responses. Thus, for example, the public sector has often sought intellectual property rights as a means to protect their research results from private appropriation. Alternatively, this is also presented as a means to defend the public domain and use the revenues to fund additional research. A well documented example of this strategy is the Bayh-Dole Act, the 1980 Patent and Trademark Law Amendment Act in the US, which marked a revision in a long-standing policy by allowing the application of intellectual property rights to inventions made under federally funded projects. This policy movement is also witnessed elsewhere. When the UK government introduced plant variety protection through the Plant Variety and Seeds Act, 1964, it allowed public breeders to seek plant breeders’ rights for the varieties they bred. As countries from the global south come to implement their obligations under TRIPs, Article 27.3b, many have sought to allow public breeders to seek intellectual property rights (e.g. India, Kenya). Between 1993 and 1997 universities were issued 10,050 patents and 2,214 new companies were formed based on protected academic intellectual property following the Bayh-Dole Act (Oehmke et al., 2000). The public sector, Council of Scientific and Industrial Research, India, is the second largest PCT applicant from a developing country (CIPR, 2002, p123). To critics, these moves question the very rationale for public sector institutions, in particular accountability, research orientation and impact on the access to publicly produced technologies.

The other paradigmatic transformation has been the consolidation and corporate globalisation of the private sector. While this paper does neither seek to, nor can adequately, map this structural phenomenon, it draws attention to the following trends. Efforts to secure control of plant genetic resources can be traced to the colonial period when botanical gardens were used to maintain stocks of industrial and plantation crops (Brockway, 1979). During this period a veritable “botanical chess game” ensued with the movement of plants across continents (Mooney, 1983: 84-88). The industrial trend accompanied the introduction of various intellectual property regulations. Thus, the first wave of consolidation led to the acquisition of family-owned seed companies by firms with a primary interest in agri-chemicals (Brennan et al., 1999; RAFI, 1998; Rangnekar, 2002). Through the 1980s and early 1990s, the emergent technological revolution of biotechnology was stabilising. The relevance of gaining control in this technology prompted a second wave of acquisition (see Boyle, 1985; RAFI, 1998) aimed at exploiting the role of seeds as platform technologies (Rangnekar, 2000). The latter is succinctly summed up by Teweles (1985, p519)
: “… new plant science companies will find it advantageous to participate in the ultimate marketing of science via the seed”. Small biotech start-up companies were increasingly being acquired by larger agri-chemical companies under the new public relations guise of ‘life science’ companies. Part of the drive towards consolidation is for the larger companies to acquire IP owned by smaller biotech-startups: 75% of the Bt patents (in 1999) owned by top five life science companies were obtained following acquisition of smaller companies (CIPR, 2002, p65). In the US, for example, between 1995 and 1998, approximately 68 seed companies were acquired (Pingali and Taxler, 2002). This acquisitive drive was quite confusing: “It often appeared as if virtually all firms were simultaneously trying to buy, sell, and sue one another!” (Falcon and Fowler, 2002, p204). A third wave of consolidation has also occurred. Falcon and Fowler (2002) emphasis key consequences of this industrial transformation: (a) the control over key technologies through intellectual property rights, (b) the formidable barriers to entry into the industry that are compounded by control exercised through seed networks, (c) dependence of the public sector on the private sector for access to technologies, (d) research orientation towards linking seeds and chemicals, and (e) emergence of orphan countries and crops that remain under-researched. 

A third trend that frames the development of intellectual property law is the technological transformations in plant breeding that enable control over or controlled diffusion of innovations. In this respect, it is possible to distinguish between two technological solutions to the appropriation problem: discontinuous heritability
 and planned obsolescence (Rangnekar, 2002). The former specifically tackles the problem of secondary competition by attacking the viability of the diskette mechanism (i.e. the seed) as carrier of genetic information. Discontinuous heritability may occur by making specific traits in the variety deteriorate over successive generations as in F1-hybrids (Lim, 1993, pp. 52-53)
. The economic sterility of saved seeds, as progenies do not retain the yield vigour of their parents, compels farmers to return to the market for fresh seeds after each harvest (Rangnekar, 2000b). More recently, biological sterility, i.e. zero heritability, has been achieved with the development of ‘terminator technology’
, where the diskette breaks down completely upon single use, i.e. seeds saved from harvested grain do not germinate (Berlan and Lewontin, 1998). In a prescient article, John Barton (1982: 1072) drew attention to possible ‘terminator technologies’ being developed: “What could make this concentration issue serious is the possibility that DNA engineering will be applied to make the second generation of a seed artificially sterile. Plausibly, any seed might be designed to make it biologically impossible for a farmer to reuse his crop for seed purposes. Such an ‘innate plant patent system’ could pose enormous social costs in a concentrated industry.” The second technological solution is planned obsolescence. The literature recognises that “a private breeder has a vested interest in reducing as far as possible the lifetime of his varieties towards the ideal that farmers should adopt new varieties every year” (Berlan and Lewontin, 1986, pp. 786-87). To achieve regular replacement purchases breeders could seek to modify the genetic software. For example, by introducing qualitative and quantitative changes in the latest vintage of varieties farmers could be induced to purchase the latest vintage (Lim, 1993, p. 52). Rangnekar (2002) provided empirical evidence of this breeding effort directed at limited durability in terms of the simultaneous breeding for incrementally productivity improvement (e.g. yield) and narrow disease resistance. Between 1960s and 1990s, the average life-span of wheat varieties in the UK fell from 13 years to under 6 years.

It is in this setting that the cartography of changes in intellectual property law with respect to plant material should be read.

Intellectual property law

The evolution of intellectual property protection for plant material has been within the context of factors mapped out above. More broadly speaking it is reflective of the interplay between breeding, science, corporate interests, private appropriation and public law. As previously noted, historical control over plants was exercised through physical possession – a ‘botanical chess game’ – contested between imperial powers. Early 20th century efforts at controlling plants adopted a decidedly legal approach. Probably the first expression in this direction was the 1904 Congress of the Pomological Society of France where the option of legal protection of plant varieties was discussed (Laclaviëre, 1965; Heitz, 1987, p81). Around the same time in the US, a bill was submitted for the legal protection of horticultural plants, vines and trees to Congress in 1906 (Kloppenburg, 1988, p132; Bugos and Kevles, 1992, p80; Fowler, 1994)
. After much debate and modification, this bill became the Plant Patent Act (PPA) in 1930, making it the first patent act for plants
. Within this brief sketch are some central features of the journey plant material have taken in entering the IP family: the attempt to be patentable subject matter, the gradual and incomplete inclusion, the development of sui generis systems and the hurdles from patent law doctrines. In the discussion here, the paper focuses on the dual processes of the incremental expansion of a sui generis system and the accretion of patent law in this area.

The establishment of the International Union for the Protection of New Varieties of Plants (UPOV) in 1961 – as the body the first multilateral treaty for the intellectual property protection of plant varieties is an anomaly. In the sense, that the Paris Convention, in article 1(3), understood industrial property to include a wide range of subject matter: ...apply[ing] not only to industry and commerce proper, but likewise to agriculture and extractive industries, and to manufactured or natural products, for example, wines, grain, tobacco leaf, fruit, cattle, minerals, mineral waters, beer, flowers and flour. Moreover, ornamental plants were considered patentable in a number of European countries after 1930
. In 1950-1, the Italian courts established that a new plant variety can be considered as an ‘industrial result’ (Wuesthoff and Wuesthoff, 1952). The main breeders’ lobby, ASSINSEL, had at its 1947 Congress opted to pursue international protection of plant varieties in the form of patents (Laclaviëre, 1965)
. The conundrum, according to some, can be explained by the “anti-patent currents within the agricultural establishments of Europe, coupled with the near-paralysis of the international patent bar on the question of protecting plant-related inventions” stalled the explicit inclusion of plants within the ambit of patent law (Bent et al., 1987, p67). Interestingly, when the subject of patent protection of plant varieties was raised within AIPPI was at its 1932 congress in London – soon after the passage of the Plant Patent Act in the US (1930) (Heitz, 1987, p74). The response from patent lawyers was discouraging: “If one starts to propose an amendment of the International Convention [i.e. the Paris Convention of 1883] designed to grant patents for plants and the protection of dresses, and anything else that one can imagine, we shall end up destroying legislation on patents (WH Ballantyne)”
. These and other re-buffs from the patent lobby led breeders to look elsewhere for their aspirations of intellectual property protection. A view expressed succinctly by the first secretary of UPOV: “It is for the agronomists to say what it is they consider should be protected, and to indicate the conditions under which protection should be granted, in order for it to be made effective and legitimate” (Laclaviëre, 1965: 226-27).

Another factor in this story is found in the wider European project of unification. The Council of Europe, founded in 1949, instituted a Committee of Experts on Patents to harmonise specific aspects of national patent laws. In its 1951 meeting the Committee unanimously expressed the need for offering some form of protection for plant-related inventions, without specifying the form of protection (Bent et al., 1987: 64). In 1960, as the UPOV process was well under way, the Committee rejected recommendations of a common solution to the legal protection of plant varieties, and decided to await the completion of deliberations at UPOV (Bent et al., ibid.). 

Finally, in article 2 of the Convention on the Unification of Certain Points of Substantive Law on Patents for Inventions (1963)
: “the Contracting States shall not be bound to provide for the grant of patents in respect of [...] plant or animal varieties or essentially biological processes for the production of plants or animals; this provision does not apply to micro-biological processes and the products thereof.” This effort at demarcating juridical space to match a demarcation in biological space – ‘essentially biological’ and ‘microbiological’ – continues in other legislative adventures, notably the European Patent Convention, UPOV and most recently in the Trade-Related Intellectual Property Rights Agreement. Thus, Article 53 of the European Patent Convention reiterates a similar differentiation:

European patents shall not be granted in respect of:

(a) inventions the publication or exploitation of which would be contrary to “ordre public” or morality, provided that the exploitation shall not be deemed to be so contrary merely because it is prohibited by law or regulation in some or all of the Contracting States;

(b) plant or animal varieties or essentially biological processes for the production of plants or animals; this provision does not apply to microbiological processes or the products thereof.

A similar separation of areas of jurisdiction is attempted at UPOV (1961) in the form of article 2(1) that establishes the separation between patents and PBRs
:

Each member State of the Union may recognise the right of the breeder provided for in this Convention by the grant either of a special title of protection or of a patent. Nevertheless, a member State of the Union whose national law admits of protection under both these forms may provide only one of them for one and the same botanical genus or species.

Finally, in article 27.3(b) of TRIPs, the obligation for member states is as follows

Members may also exclude from patentability:

(a) diagnostic, therapeutic and surgical methods for the treatment of humans or animals; 

(b) plants and animals other than micro-organisms, and essentially biological processes for the production of plants or animals other than non-biological and microbiological processes. However, Members shall provide for the protection of plant varieties either by patents or by an effective sui generis system or by any combination thereof. The provisions of this subparagraph shall be reviewed four years after the date of entry into force of the WTO Agreement. 

From its inception, this effort at maintaining separate juridical space between the fields of patents and PBRs “without any overlapping and without conflict” (Straus, 1987, p724) has been a contested affair.

There have been various hurdles in including plant varieties within the ambit of patent law that relate to patent law doctrines (e.g. product of nature, enabling disclosures, pre-emption, etc.) (see van Overwalle, 1999). Further, plants raise other problems – the use of plants is often obvious, the technical context of production needs no specific teaching, in a contrary sense the disclosure themselves can be inadequate and/or unreliable in teaching the process. These and other complications, including historical accidents, have meant that plant variety protection is in terms of the physical embodiment of the variety. And, it was this essential hurdle that was to be resolved to enable intellectual property protection. Any subject matter definition would have to confront the variability and heterogeneity of plants across different species: “... on the one hand, the necessity for the strict maintenance of this fixity is not appreciated by all technicians and, on the other hand, the method of propagation of a plant does not always ensure arriving at such a state of fixity” (Laclaviëre, 1965). In 1958, the International Code of Nomenclature of Cultivated Plants proposed the following definition: “The term ‘variety’ (cultivar) denotes any assemblage of cultivated individuals which are distinguished by any characters (morphological, physiological, cytological, chemical, or others) significant for the purposes of agriculture, forestry, or horticulture, and which, when reproduced (sexually or asexually), retain their distinguishing features
. A degree of pragmatism is revealed in the definition by focussing on the retention of distinct characters after propagation; thus, providing a “sound” basis for legal protection (Fejer, 1966, p5). At issue amongst breeders at this time was not the definition per se, but the requirement for fixity (Akerman and Tedin, 1955; Weibull, 1955). The fixity of traits has immediate implications on the number of cycles of selection to be undertaken, the controlled supervision of the population, and other such measures that increase the cost of breeding
. With this approach, the subject matter of protection focuses on the triple requirement of distinctness, uniformity and stability:

· Distinctness: Art. 7 require that the variety must be “clearly distinguishable from any other variety whose existence is a matter of common knowledge” at the time when protection is applied for
. This requirement ensures inter-varietal identification.

· Uniformity: Art. 8 place the condition that the variety must be sufficiently uniform in its distinguishing characteristics, such that different individuals of the same variety are reasonably similar. This requirement ensures intra-varietal uniformity.

· Stability: Art. 9 states that a variety must be stable in its distinguishing characteristics, i.e. it remains “unchanged after repeated propagation or, in the case of a particular cycle of propagation, at the end of each such cycle”. This requirement addresses varietal identification across time.

Some commentators have christened this the ‘snap-shot’ requirement
 (Bent et al., 1987; Byrne, 1989).

The mere techno-legal hurdles of encompassing the variability of plants within the strait-jacket of law is also reflected in the incremental process of enclosing plants
. Thus, in UPOV’s 1961 Act the obligation was to provide protection for twelve genera or species. In the 1978 Act, art. 4, members may apply the provisions to all botanical genera and species and are obliged to adopt measures for the progressive expansion of coverage. The explicit and binding obligation is to provide protection to at least five genera or species upon entry into force of the Convention and expand coverage to twenty-four genera or species within eight years (cf. art. 4.3).

	Table 1: Cross-Country Comparison of Protected Genera

	Country
	Division
	Order
	Family
	Genus
	Species
	Subspecies

	Australia
	
All plant species (except fungi, algae, bacteria)

	Belgium
	 
	 
	1
	115
	99
	20

	Canada
	 
	 
	 
	2
	6
	 

	Denmark
	 
	 
	 
	39
	83
	18

	France
	 
	 
	1
	34
	69
	1

	Germany
	 
	 
	161
	 
	 
	 

	Hungary
	
All plant species

	Ireland
	 
	 
	 
	6
	21
	4

	Israel
	 
	 
	 
	52
	64
	2

	Italy
	 
	 
	 
	43
	35
	1

	Japan
	 
	 
	 
	233
	188
	9

	Netherlands
	
All plant species

	New Zealand
	
All plant species

	Poland
	 
	 
	 
	26
	174
	31

	South Africa
	 
	 
	 
	32
	64
	10

	Spain
	 
	 
	 
	2
	32
	 

	Sweden
	 
	 
	 
	23
	60
	13

	Switzerland
	1
	 
	141
	 
	 
	 

	UK
	 
	1
	1
	255
	159
	14

	USA
	
All plant species

	Source: UPOV (1991)


In the 1991 Act, a dual track programme of expanded coverage is provided based on whether the member is new or old. For old members the provisions of the 1991 Convention must be immediately applied to genera or species that were covered by previous sui generis protection and coverage be extended to all botanical genera and species within five years of entry into force of the 1991 provisions (cf. art. 3.1). New members can also avail of a gradual expansion of coverage, wherein fifteen genera or species are protected at the time of entry into force of the Convention and protection extended to all genera or species within ten years (cf. art. 3.2). In 1991 when the current UPOV Convention was agreed, an overview of protected plant genera and species across member countries reflects this gradual and incrementalist aspect in that countries differed in how wide the scope of application of PBRs (or patents) (see table 1).

The accretion of the patent system on this juridical space has taken many different forms of which two merit the attention of the paper. The first is the construction in article 2 (UPOV61) of a ban on dual protection and the second is the construction of an exclusion of plant varieties from patent protection under the EPC. Whilst this may be criticised for exclusively attending to European practice, the discussion should make clear how this exclusivity is merely apparent.

UPOV was instituted under tenuous conditions where a sui generis system for plant varieties separate from patents appeared as the (temporary) solution to the demands of breeders. The demarcation between patents and PBRs was enshrined in art.2 (UPOV61) which reflected the understanding of art. 2 of the Strasbourg Convention (1963)
. Straus (1984) notes that article 2 left it upon the implementing state to decide the preferred instrument of intellectual property protection. Clearly, the obligation is for members to provide a single form of protection for each species or genera – not a prohibition on patents. In this respect, it is important to recall that a key missing country, the US, has already legislated the Plant Patent Act in 1930. The 1978 Act amended this ‘ban on dual protection’ with article 37(1) allowing member states to provide patent and/or PBRs protection for the same genus or species, on the condition that these provisions existed prior to the “end of the period during which this Act is open for signatures” (i.e. 31 October, 1978). A wide range of commentators note that the 1978 revision was largely warranted to enable the US (Royon, 1980; Beier et al., 1985; Straus, 1985; Christie, 1989; Bugos and Kevles, 1992) and Japan (Straus, 1984) to accede to UPOV. Straus (1984) speculated that this solution would be transient by drawing attention to legislative developments in the US (viz. Diamond v. Chakravarty). While Diamond overcame the ‘product of nature’ doctrinal resistance to the patenting of living organism, Ex parte Hibberd (1985) overcame the doctrinal resistance of ‘pre-emption’. The Patent and Trademark Appeals Board held that the utility patent law “has not been narrowed or restricted” by the passage of the later acts (viz. PPA 1930 and PVPA 1970 as amended in 1980) and neither would they “represent exclusive forms of protection for plant life”. In 1991, UPOV made one more revision on this contested effort to demarcate juridical space by withdrawing article 2 entirely. Thus, the essential obligation on a Contracting Party is that they “shall grant and protect breeders’ rights.” Beyond the withdrawal of the ‘ban on dual protection’ Barry Greengrass (1993), Secretary-General, UPOV notes that the 1991 Act is silent on the issue of double protection. It is not clear if the accumulation of different instruments of intellectual property protection for the same subject matter is prohibited. It is possible that member states will clarify the issue through their implementing legislation. Lange (1993) feels that UPOV 1991 is only a temporary reprieve in the debate on the interface relationship between patents and PBRs. Rather ironically; the legislative route of securing control in plant material has come full circle. In the early 1950s the preferred instrument appeared were patents, though opposition led to the creation of a sui generis system, plant breeders’ rights. The 1991 Act has substantially eroded this distinction; though, without eliminating the distinction.

It should not be felt that these revisions to UPOV have led to settled law on the matter. As noted elsewhere, the origins of Article 2 in UPOV61 are to be located in the European project of unification. Thus, even while the ban on dual protection has been removed from UPOV, the EPC (and associated provisions
) continues with its exclusion of plant variety from the juridical space of patents. This remains an important determinant of the ambit of patentable subject matter for plant-based innovations – naturally quizzically hinged on the meaning of the term ‘plant variety’. The first set of cases that emerged sought to clarify the meaning of ‘plant variety’. For example, in Ciba-Geigy
, the claims referred to chemical treatment of seeds but neither were the claims involving genetically modified varieties nor did the invention or its embodiments produce a new plant variety. The courts held that the scope of subject matter excluded under Article 53(b) is that which is protectable under UPOV (and the relevant national implementing legislations) and defined plant variety as ‘multiplicity of plants which are largely the same in their characteristics and remain the same within specific tolerances after every propagation or every propagation cycle. Thus, if the claimed invention of plant seeds treated with a chemical to confer herbicide resistance did not meet the homogeneity or stability criterion (of UPOV) the Technical Board of Appeal held that they could not be considered to be new plant varieties.

In Lubrizol
 the issue again revolved on the juridical separated space between UPOV (and associated provisions) and the EPC, or more specifically the exclusion and the meaning of plant variety. At issue were product-by-process claims to heterozygous hybrid plants. The Technical Board of Appeal held that the prohibition of Article 53(b) was for patents in plants in the genetically fixed form of a plant variety and did not apply to plants which did not meet the profile of a plant variety and which belonged to a classification unit taxonomically higher than a variety (decision consistent with the earlier grant of a patent to Harvard Onco-mouse
). These decisions suggest that the definition of plant variety in UPOV (and associated provisions) demarcates its juridical space.. It was in Plant Genetics System 
that the EPO had to deal with genetically engineered plants. In particular, Claim 21: “Plant, non-biologically transformed, which possesses, stably integrated in the genome of its cells, a foreign DNA nucleotide sequence encoding a protein having a non-variety-specific enzymatic activity capable of neutralising or inactivating a glutamine synthetase inhibitor under the control of a promoter recognised by the polymerase of said cells.". In simple language, the claim was to seeds, plants and plant cells that are herbicide-resistant by virtue of having a resistance gene integrated into the genome. While the Opposition Bench upheld the patent the Technical Board of Appeal reversed the decision in 1995 (T356/93) on the basis that ‘plant variety’ encompasses “any plant grouping within a single botanical taxon of the lowest rank which, irrespective of whether it would be eligible for protection under the UPOV Convention, is characterised by at least one single transmissible characteristic distinguishing it from other plant grouping and which is sufficiently homogenous and stable in its relevant characteristics”. More specifically, the Enlarged Board of Appeal rejected a referral on the grounds that “a product claim which embraces within its subject matter plant varieties as just defined …. is not patentable under Article 53(b)”, suggesting that an overlap in the physical embodiment of patent and plant variety rights triggers the Article 53 (b) EPC exclusion (Funder, 1999, pp556/9). In Novartis the courts had to deliberate on very similar questions as Plant Genetic Systems, at issue here were claims involving plants and the processes to produce plants:

Claim 19: A transgenic plant and the seed thereof comprising recombinant DNA sequences encoding (a) one or more lytic peptides, which is not lysozyme, in combination with; (b) one or more chitinases; and/or (c) one or more beta-1,3-glucanases in a synergistically effective amount. 

Claim 23: A method of preparing a transgenic plant which is able to synthesize one or more lytic peptides together with one or more chitinases; and/or one or more beta-1,3-glucanases in a synergistically effective amount; said method comprising the steps of preparing a transgenic plant comprising recombinant DNA sequences encoding one or more lytic peptides, which is not lysozyme together with one or more chitinases; and/or one or more beta-1,3-glucanases.

This time the Technical Board of Appeal referred a set of questions, inter alia, to the Enlarged Board of Appeal: “Does a claim which related to plants but wherein specific plant varieties are not individually claimed ipso facto avoid the prohibition on patenting in Article 53(b) even though it embraces plant varieties?” The Enlarged Board made following observations: (a) its not the wording of the claim
, but its substance which determines whether the patent is in respect of plant varieties; (b) Referring to UPOV definition, a plant variety is characterised by its entire constitution or a set of genetic information; thus a plant with a single piece of DNA “is not an individual plant grouping to which an entire constitution can be attributed” but an abstract concept. (c) A claim in which specific plant varieties are not claimed is not excluded from patentability under Article 53(b) even though it may embrace plant varieties. Indicating that there are exceptions to the rule that an invention is not patentable because it covers an embodiment which does not fulfil the requirements for patentability. In this manner, Novartis allows for the deeper entry of patent law into the domain of plant variety.

Conclusion

The paper seeks to engage with the literature on the public domain. However, its interest is in exploring how these analytical notions play out from a different perspective. Of interest are the focuses from agriculture and from an evolutionary economics understanding of the dynamics of knowledge. Thus, the primarily legal scholarship on the public domain appear to privilege those prohibitions on using protected subject matter that arise from intellectual property rights. No doubt, recognising in many instances the nature of law to add layers of protection to other means of protection (e.g. technological measures). However, the public domain is mainly conceptualised in terms of a dividing line constructed by intellectual property rights. This suggests a collapsing of the distinction between information and knowledge. While there are free and public good properties to knowledge it would be a fallacy to suggest that all actors are equally capable and competent in using publicly available knowledge. By bringing this quasi public-good notion of knowledge to bear on the shrinking of the public domain, the paper makes a useful contribution. In terms of plant breeding, the paper focuses on the two trends in IP law: the incrementalist development of a sui generis system (PBRs) and the accretion of patent law. The sui generis system developed alongside other provisions in patent law that sought to maintain distinct juridical space. A central element of this was article 2 of UPOV where a prohibition on dual protection existed. This has been entirely withdrawn. A mirror prohibition exists from the time of UPOV’s inauguration in the 1960s in patent law – EPC’s Article 53(b). A review of case law at the EPO is demonstrative of the accretion of patents in the area of plant material – both in terms of developing a narrow interpretation of the notion of plant variety and in treating embodiments/claims that include subject matter (plant varieties) that are otherwise excluded.
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� Lange (1981) adopts this metaphor to reflect on what constitutes the public domain. Years later, and in a more persuasive and affirmative mode, he considers the public domain as a ‘sanctuary’ – a recognisable place for creative endeavours that is protected from private appropriation – that is accorded a status akin to citizenship (Lange, 2003).


� The WIPO Internet Treaties refers jointly to the WIPO Copyright Treaty (1996) and the WIPO Performances and Phonograms Treaty (1996), where in Article 11 and 18 of the respective treaties there is an identical obligation for contracting parties for legal remedies to ‘acts of circumvention’ against effective technological measures. A prohibition on devices of circumvention was proposed by a joint US/EC submission but opposed by other contracting parties and also by hardware manufacturers (Vinje, 1999). Thus, the DMCA and the Copyright Directive go beyond the obligation by incorporating a device prohibition.


� A key briefing document to this conference prepared by the Intermediate Technology Development Group was titled ‘CBD must defend global commons’ (available at � HYPERLINK "http://www.ukabc.org/GeneticFutures/itdgglobalcommons.pdf" ��http://www.ukabc.org/GeneticFutures/itdgglobalcommons.pdf�; last accessed 18th March 2006).


� While the US has signed the treaty, it has not yet ratified it.


� Rose (1998) presents the notion of ‘limited common property’ as ““property held as commons amongst the member of a group, but exclusively vis-à-vis the outside world”. This is not fundamentally dissimilar to what Sandler and Tschihart (1997) present as clubs that are constituted by a “voluntary group of individuals who derive mutual benefit from sharing one or more the following: production costs, the membership characteristics or a good characterised by excludable benefits”. Thus, the treaty seeks to maintain a certain category of plant genetic resources as ‘commons’ to signatories – the members of the club – whilst excluding the benefits from others. Like in all clubs, members will need to adhere to rules, which in this instance include mandatory contributions to a funding mechanism to maintain the commons, among others.


� In this respect, the absence of India and China as signatories is unfortunate. No matter that India made an almost faint-hearted statement at the WIPO inter-governmental meeting.


� The Royal Society’s report was commented upon in the public media, see Couzin (2003 � HYPERLINK "http://www.scidev.net/News/index.cfm?fuseaction=readnews&itemid=803&language=1" ��http://www.scidev.net/News/index.cfm?fuseaction=readnews&itemid=803&language=1�; last accessed 18 March 2006) and Curtis (2003; � HYPERLINK "http://education.guardian.co.uk/businessofresearch/story/0,,936733,00.html" ��http://education.guardian.co.uk/businessofresearch/story/0,,936733,00.html�; last accessed 18th March 2006).


� Frank I. Michelmans, 1982, Ethics, economics and the law of property, Nomos; cited in Heller (1998).


� Here, an example of the possibilities would help. This approach would suggest that peer-to-peer file sharing (e.g. Napster in its hey-days!) involves creative acts of selecting, collating and arranging music samples – “the kids who do it are producing music for themselves” (Lange, 2003, p478) – and thus have affirmative recognition and protection through the principle of transformative creative appropriation.


� This paragraph is a sketch of a point that requires deeper reflection and more argued explanation. The presumption for ‘contextual modification’ emerges from an evolutionary economics perspective. Though, it is also reflective of how IP law creates separate instruments, scope and exceptions based on a sectoral differentiation of technology and society.


� Heller’s (1998) work is based on analysing the paradox of empty Moscow stores in a milieu where street kiosks are flushed with products. The presence of the mafia with non-legal ‘rights to exclude’ is one factor in explaining this phenomenon. Of relevance to this paper are non-legal rights based on economic power.


� An example of full complementary goods is left and right shoes, which if produced and sold by separate agents could lead to a situation where individuals are ‘barefoot in the commons’.


� This narrow equivalence between knowledge and information has been traced in the works of 19th century economists (see von Tunzelmann, 1995).


� To be fair, some economists recognise that knowledge exhibits limited and incomplete excludability, making it an impure public good [Stiglitz, 1999 #24; Romer, 1990 #23] and would as such place it in the ‘club good’ category.


� Quoted in Goodman et al. (1987).


� Discontinuous heritability is a type of planned obsolescence. Yet, we differentiate between the two on the grounds that the former results from bio-technological solutions in the method of breeding plants that affect the diskette mechanism. In contrast, strategies of planned obsolescence are results of normal breeding of plants working through the genetic software of the variety. 


� An account of the development of F1-hybrids is available in Lewontin and Berlan (1990).


� The relevant patent was granted in March 1998 to the US Department of Agriculture and Delta and Pine Land Company, a private cottonseed company that was subsequently acquired by Monsanto in May.


� This bill followed two earlier setbacks: the US Commissioner of Patent’s initial decision in 1889 discouraging plant patents, and the Cornell University plant scientists’ report of 1891 that concluded that new plants are difficult to describe, and hence difficult to legally protect (Bugos and Kevles, 1992: 79-80).


� See Kloppenburg (1988: 132-33), Bugos and Kevles (1992: 81-88), and Fowler (1994) for a discussion. The coverage of the act was restricted to asexually propagated species, with the exception of potato and Jerusalem artichoke. Patents were granted for new and distinct varieties, without requiring the demonstration of utility as in industrial patents. Protection of varietal name was the main advance, in that it provided a legal basis for fighting infringement.


� Countries included Spain (1929), Germany (1930s), France (1949), Italy (1951) and Belgium (1958) (Mooney, 1983: 137; Pistorius and Wijk, 2002).


� ASSINSEL, the International Association of Plant Breeders for the Protection of Plant Varieties (Association Interationale des Sélectionneurs Professionnels pour la Protection des Obtentions Végétales), was formed in 1938 in Amsterdam by seedsmen (traders, merchants and multipliers of seeds) from France, the Netherlands, Denmark and Belgium, and was later joined by other European countries (Pistorius and Wijk, 2002). It resolved to dedicate itself to the protection of breeders’ rights through trademarks, appellations or patents (Heitz, 1987: 82).


� The British delegate, quoted in Laclaviëre (1965).


� The Strasbourg Convention.


� It is clear from Article 2(1) that patents, as such, are not inconsistent with UPOV. Thus, what UPOV sought is a prohibition on dual protection, i.e. the possibility of protecting plant varieties through patents and plant breeders’ rights (i.e. special title of protection). Thus, the effort to maintain separate juridical space between patents and PBRs. The issue of ‘double protection’ resurfaces in subsequent revisions to UPOV.


]� Article 5 of the Code, quoted in Weiss and Little (1961).


� The demand for fixity of distinguishing characteristics place varying economic burden on the breeder depending on the variety’s method of propagation. A higher level of fixity requires increased selection cycles, which act as ‘entry barrier’ for small breeders and for breeders of open pollinated species. Making fixity requirements vary across the range of protectable species ameliorates the latter.


� UPOV78 had other qualifiers to this simple requirement of distinctness, wherein the distinguishing characteristic was to be an “important characteristic” (art. 6.1a). Various UPOV members (e.g. France and Czechoslovakia) have this in their national laws. However, UPOV clarifies that the procedural work interpreted this requirement as ‘important for distinguishing characteristics’ and should not be confused with an assessment of the value conferred by the variety (UPOV, 1996, p26).


� Article 22.1 (UPOV91) provides grounds for revocation of the grant of protection for varieties that fail to remain uniform and stable.


� No doubt, political resistance to this enclosure also explains the incrementalism in widening the ambit of plant intellectual property law.


� Though the Strasbourg Convention succeeds UPOV, the thinking behind art. 2 of Strasbourg was formulated prior to the finalisation of UPOV in 1961. Exclusions under art. 53 of the European Patent Convention (1973) carry forward this separation between the spheres of patents and PBRs (see Straus, 1984) – and its not a speculation to state that TRIPs article 27.3(b) is the latest manifestation of the same.


� Here see national laws implementing the EPC (e.g. UK Patent Act 1977 s. 1(3)(b)), the Biotechnology Directive (98/44/EC) where in Article 4 a similar exclusion is mirrored, and the Community Plant Variety Rights system.


� T49/83 Ciba-Geigy/Propagating Material [1979-1985] EPOR C758; 3`OJ 1984.


� T320/87 Lubrizol/Hybrid plants [1990] EPOR 173.


� T19/90 HARVARD/Onco-mouse [1990] EPOR 501 OJ EPO 1990.


� T356/93 PLANT GENETIC SYSTEMS/Glutamine synthetase inhibitors [1995] EPOR 357, OJ EPO 1995, 545.


� The TBA called this the ‘more than one variety’ argument. Skilful drafting to avoid the exclusion is to be avoided, observing that to avoid a prohibition on importing pigs from a region with foot and mouth disease by transporting pigs along with cows and classifying the cargo as “vertebrates” (see Mast, dt, for this illuminating explanation).
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