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Aquaculture is an emerging field for patents. Defences,
however, are a significantly underutilised tool for
equitably sharing patented aquatic genetic materials for
experimentation and breeding of improved aquatic
strains. This article maps the defence landscape,

navigates the tensions and gives an insight into how
defences can resolve difficulties posed by aquatic genetic
materials’ self-replicating andmulti-jurisdictional nature.

Introduction
Plant and animal aquaculture1 is an emerging field for
patent protection.2 In stark contrast to agriculture,3 legal
commentary has to date largely ignored aquaculture’s
patent defence landscape,4 and its likely points of tension
for accessing aquatic genetic material for breeding new
plant and animal strains.5

There is, however, growing worldwide recognition that
aquaculture will play a major role in meeting global
demands for animal protein and income for developing
countries.6 Simultaneously, patents are becoming an
increasingly important commercial consideration to
protect investment7 because developing fast-growing
disease-free fish is very time-consuming, expensive and
risky, whereas owing to the self-replicating nature of the
technology, the result can be copied at very low costs.8

Given that aquaculture is the fastest-growing global food
production sector9 and that 80 per cent of global
aquaculture production comes from developing
countries,10 defences for experimental use of patented
aquatic genetic material are likely to become an
increasingly significant tool for sharing genetic materials
with less technologically advanced countries to breed
improved strains.

1 Aquaculture is the breeding, rearing and harvesting of animals and plants from freshwater and marine environments for traditional, commercial and conservation (stock
enhancement) purposes. This article refers to aquatic plant and animal “strains”, although these might also be referred to as “varieties” and “stocks” respectively.
2 See e.g. Kristin Rosendal, Ingrid Olesen and Morten Walløe Tvedt, “Evolving legal regimes, market structures and biology affecting access to and protection of aquaculture
genetic resources” (2013) 402–403 Aquaculture 97.
3 For a comprehensive bibliography on access to plant genetic resources and intellectual property see http://acipa.edu.au/pdfs/intellectual-property-access-benefit-sharing
-genetic-resources-bibliography.pdf [Accessed January 22, 2015].
4 This article uses the term “defences” as a general descriptive term for defences against an allegation of infringement, which include exemptions or exhausted rights (a
non-infringing act that is not part of the exclusive rights granted to a patent holder) as well as exceptions or compulsory licences (infringing act protected from liability).
5 While there is very little analysis of patent law defences, there is emerging literature on the effect of patent law generally on accessing aquatic genetic material. See e.g.
Morten Walløe Tvedt, “Patent law and bioprospecting in Antarctica” (2011) 47(1) Polar Record 46.
6 As wild fisheries production is at capacity, it is expected that aquaculture will have to increase by 350 per cent to cover the impending shortage in seafood products. Rex
A. Dunham, Aquaculture and Fisheries Biotechnology and Genetics (2nd edn) (CABI Publishing, 2011), pp.1–2. In 2011 world farmed fish production overtook beef
production to meet protein demands. Janet Larsen and J. Matthew Roney, “Farmed Fish Production overtakes Beef” (June 12, 2013), Earth Policy Institute, http://www
.earth-policy.org/plan_b_updates/2013/update114 [Accessed January 22, 2015].
7 The fields in which patents are expected to have the most significant impact are DNA markers and transgenics. Rosendal et al., “Evolving legal regimes, market structures
and biology affecting access to and protection of aquaculture genetic resources” (2013) 402–403 Aquaculture 97, 100.
8 Rosendal et al., “Evolving legal regimes, market structures and biology affecting access to and protection of aquaculture genetic resources” (2013) 402–403 Aquaculture
97, 103.
9 Industrial aquaculture was virtually unknown 40 years ago but now accounts for almost half of the food fish consumed by humans. See Devin M. Bartley et al., “The use
and exchange of aquatic genetic resources for food and agriculture”, FAO Commission on Genetic Resources for Food and Agriculture, Background Study Paper No.45
(2009), p.2.
10 Bartley et al., “The use and exchange of aquatic genetic resources for food and agriculture” (2009), p.6.
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This article analyses the extent to which defences can
facilitate equitable access to patented genetic material for
experimentation and commercialisation of new aquatic
plant and animal strains.

Defences for unauthorised use of patented aquatic
genetic material are inherent in the nature of the patent
system of balancing private and public interests.11 In many
fields, they are rapidly becoming an important and flexible
strategy for reconciling conflicting interests arising from
changes in technological and economic environments.12

There is no consensus, however, about the optimal
strength of patents or breadth of defences for maximising
technology transfer and innovation.13 The recent debate
on the legitimate scope of defences applying to genetic
material has been largely driven by concerns over
patenting “research tools”.14 These are resources used for
experimentation, including genetic material, biological
receptors, promoters and transgenic species.15 Researchers
in aquatic biotechnology generally need access to a larger
number of patented research tools to conduct their
research than those in other technologies,16 rendering the
field particularly susceptible to patent thickets and impacts
on scientific progress.17 Using the same research tools in
a different context, breeders need access to the genetic
material to breed new strains in aquaculture which
significantly lags behind agriculture in developing
domesticated strains.18 This article highlights that the
diversity of innovations in aquaculture relating to genetic
material that attract patent protection—including
transgenic species,19 DNA markers,20 DNA vaccines,21

cross-breeding22 and fish meal products23—means that
there can be no “one size fits all” defence to meet the
diverse interests in the fields of biotechnology and
selective breeding.

The article begins with an overview of the flexibilities
in the Agreement on Trade-Related Aspects of Intellectual
Property Rights24 (TRIPS) that may enable defences to
be tailored to suit a particular product (or process/method)
area. The article then reviews the matrix of defences that
could apply to patented aquatic genetic material for
breeding in aquaculture—being experimental use,
breeding, regulatory approval, compulsory licensing,
non-commercial use, exhaustion, innocent bystander and
temporary presence defences and compensation
alternatives.25 The analysis demonstrates that each of these
defences have significant limitations for sharing genetic
material for breeding new strains in aquaculture
(summarised in Table 1), particularly when dealing with
self-replicating technologies. The article demonstrates
that there may be scope in TRIPS for crafting defences
to suit breeding new strains in light of aquatic genetic
materials’ unique multi-jurisdictional nature, the
regulatory approval hurdles for commercialisation as well
as developing countries’ dependence on accessing the
material for income and food security.

Flexibilities under TRIPS
For Members of the World Trade Organization (WTO),
the defences applying to aquaculture must be compliant
with their TRIPS obligations, in particular, arts 6
(exhaustion), 27(1) (non-discrimination), 30
(exceptions/exemptions) and 31 (defences other than
those in art.30, in particular compulsory licenses). TRIPS
provides a minimum level of patent protection26 but allows
flexibility about the “means by which this minimum level
of protection is secured in each Member’s legal system”.27

There is flexibility within the TRIPS framework for

11 Agreement on Trade-Related Aspects of Intellectual Property Rights, Annex 1C of the Marrakesh Agreement Establishing the World Trade Organisation,1869 U.N.T.S.
299, concluded on April 15 1994, and commencing on January 1, 1995 (TRIPS). In exchange for exclusive rights over the use of a process and/or the making, use, sale,
offering for sale and importing of the products of an invention (TRIPS art.28(1)), the patentee must disclose certain information to the public domain (TRIPS art.29).
12 Partly because they are less susceptible than exemptions to circumvention through clever claim drafting. Lionel Bently, “Introduction” in Lionel Bently et al., “Exclusions
from patentability and exceptions and limitations to patentees’ rights”, WIPO Standing Committee on the Law of Patents, Study Paper, Doc SCP/15/3 (2010), p.65, para.7-100.
13 See Richard Gold and Yann Joly, “The patent system and research freedom: a comparative study” in Bently et al., “Exclusions from patentability and exceptions and
limitations to patentees’ rights” (2010), p.50; and Health Law Institute Canada, “The research or experiential use exception: a comparative analysis”, Centre for Intellectual
Property Policy, McGill University, Research Paper (2004), p.50.
14 M. Blakeney, “Biotechnological patenting and innovation” in Wolrad Prinz zu Waldeck und Pyrmont et al. (eds), Patents and Technological Progress in a Globalized
World (Berlin, Heidelberg: Springer, 2009), p.229 at p.232.
15 Cook points out that the term “research tool” involves an important element of purpose because the subject-matter of a patent claim may be a research tool in one context,
and an object of study in another. Trevor Cook, “Responding to concerns about the scope of the defence from patent infringement to acts done for experimental purposes
relating to the subject matter of the invention” [2006] I.P.Q. 193, 210. Research tools that are incorporated physically into a new product that is ultimately marketed may
trigger the “sells” limb of exclusive rights and those that are not physically incorporated but are used to make other products can trigger the “use” limb. Janice M Mueller,
“No ‘dilettante affair’: rethinking the experimental use exception to patent infringement for biomedical research tools” (2001) 76(1) Washington Law Review 1, 14–15.
16 Mueller, “No ‘dilettante affair’” (2001) 76(1) Washington Law Review 1, 12.
17 For example, one transgenic plant or animal may be subject to a range of patents on promoters, terminator sequences and others on sequences used for “transportation”
and “reporter genes” needed for the genetic transformation of a plant or animal. Carlos M. Correa, “TRIPS-related patent flexibilities and food security: options for developing
countries”, International Centre for Trade and Sustainable Development and Quaker UN Office, Policy Guide (September 2012), p.9, http://www.ictsd.org/downloads/2012
/10/trips-related-patent-flexibilities-and-food-security.pdf [Accessed January 22, 2015].
18 Ninety per cent of the global aquaculture industry is based on undomesticated stocks. Trygve Gjedrem, “Genetic improvement for the development of efficient global
aquaculture: A personal opinion review” (2012) 349 Aquaculture 12, 20. In contrast, practically no terrestrial animal farm production is based on undomesticated populations.
Trygve Gjedrem, “Status and scope of aquaculture” in Trygve Gjedrem (ed.), Selection and Breeding Programs in Aquaculture (Berlin, Heidelberg: Springer, 2005), p.1,
Preface.
19 See e.g. Patent No.US5545808, Transgenic salmonid fish expressing exogenous salmonid growth hormone, published on August 13, 1996.
20 See e.g. Patent No.CN101558738A, Porphyra haitanensis molecular marker-assisted selection breeding method, published on October 21, 2009.
21 See e.g. Patent No.EP0773295, DNA-based vaccination of fish by immersion, published on June 16, 1999.
22 See e.g. Patent No.CN101658146A, Salt tolerant breeding technology for tilapia, published on March 3, 2010.
23 See e.g. Patent No.CA2460558A1, Crustaceans as production systems for therapeutic proteins, published on March 27, 2003.
24 Agreement on Trade-Related Aspects of Intellectual Property Rights, Annex 1C of the Marrakesh Agreement Establishing the World Trade Organization,1869 U.N.T.S.
299, concluded on April 15, 1994, and commencing on January 1, 1995.
25 Prior user rights are beyond the scope of this article but have been treated as exceptions that affect research. See e.g. Gold and Joly, “The patent system and research
freedom” in “Exclusions from patentability and exceptions and limitations to patentees’ rights” (2010).
26 TRIPS art.27(1).
27 TRIPS art.1.1 and Canada—Patent Protection of Pharmaceutical Products (2000), WT/DS114/R, para.4.30.
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members to balance rights and obligations and craft
defences to deal with problems that may exist only in
certain product (or process) areas.

Under art.30, the WTO Panel in Canada—Patent
Protection of Pharmaceutical Products affirmed that
members may provide defences to the exclusive rights
conferred by a patent, provided such defences are (the
three-step test)28: (a) limited29 (relating to the impact on
rights, not to the economic impact)30; (b) do not
unreasonably conflict with a normal31 exploitation32 of the
patent; and (c) do not unreasonably prejudice the
legitimate33 interests of the patent owner, taking account
of the legitimate interests of third parties. Whether “taking
account of the legitimate interests of third parties” applies
to limbs (b) and (c), or only the latter, is an open
question.34 Further, while it is settled that “the legitimate
interests of third parties” refers to a broader class of
interests than mere legal interests, the breadth of such a
class is uncertain.35Article 30 presupposes that some level
of conflict or prejudice to interests is acceptable but
determining “reasonableness” would depend on the
circumstances of the case.36 It is likely that a patent
defence would be deemed reasonable only when it is
proportionate to the objective that it intends to achieve.37

The Panel’s decision in Canada—Patent Protection of
Pharmaceutical Products dealing with defences should
be read in light of further developments within TRIPS,38

in particular the Declaration on the TRIPS Agreement
and Public Health39 (the Doha Declaration). The Doha
Declaration affirmed that TRIPS should be implemented
and interpreted in a manner supportive of WTO members’
rights to use, to the full, flexibilities in TRIPS including:

(1) reading TRIPS provisions in light of TRIPS arts 7 and
840; (2) freedom to determine grounds upon which
compulsory licences are granted and the right to determine
what constitutes a circumstance of extreme urgency for
compulsory licences (TRIPS art.31); and (3) freedom to
establish exhaustion requirements subject to TRIPS arts
3 and 4.41

Generally,42 where patents are available and patent
rights exercised, there may be no discrimination43 about
the field of technology (TRIPS art.27(1)). The Panel in
Canada—Patent Protection of Pharmaceutical Products
confirmed that art.27(1) does not, however, prohibit bona
fide exceptions to deal with problems that may exist only
in certain “product areas”.44 The underlying distinction
for product areas, however, must be based on factors other
than a technical field, for example the requirement to
obtain regulatory approval before an invention can be
marketed.45 In other words, while a defence must comply
with the TRIPS art.30 three-step test and the
non-discrimination provisions, there remains considerable
room to customise defences to suit a member’s needs.46

The need for developing countries to use aquatic genetic
material affected by patents for breeding new strains may
be particularly strong, given aquaculture’s importance to
their economies and food security, consistent with the
Doha Declaration.47

A key question for aquaculture is whether defences
can be adapted, or more specific bona fide defences can
be crafted, to deal with the problems that may only exist
for breeding new strains in aquaculture. These are specific
spatial and temporal problems. A spatial problem for
breeding relates to extraterritorial aspects of patent

28 TRIPS art.30. Each condition is “a separate and independent requirement that must be satisfied”. Canada—Patent Protection of Pharmaceutical Products (2000),
WT/DS114/R, para.7.20.
29 Where it must only make a “small diminution of the rights in question” Canada—Patent Protection of Pharmaceutical Products (2000), WT/DS114/R, para.7.30.
30Canada—Patent Protection of Pharmaceutical Products (2000), WT/DS114/R, para.7.48. In that case, the stockpiling exception abrogated the patentee’s rights to make
and use the invention during the six months after expiry while competitors would normally be preparing their products for market.
31 Involving both “an empirical conclusion about what is common … [and] a normative standard of entitlement”. Canada—Patent Protection of Pharmaceutical Products
(2000), WT/DS114/R, para.7.54. In the case, normal exploitation included a period of exclusivity after expiry but not the time taken for a competitor to obtain regulatory
approval and so the regulatory review exception did not run counter to the second step.
32 Involving the extraction of “economic value from their patent”. Canada—Patent Protection of Pharmaceutical Products (2000), WT/DS114/R, para.7.54.
33 The Panel held that “legitimate” means “justifiable in the sense that they are supported by relevant public policies or other social norms.” Canada—Patent Protection of
Pharmaceutical Products (2000), WT/DS114/R, para.7.69.
34 Justin Malbon, Charles Lawson and Mark Davison, The WTO Agreement on Trade-Related Aspects of Intellectual Property Rights: A Commentary (Cheltenham: Edward
Elgar, 2014), para.30.10.
35 See Malbon et al., The WTO Agreement on Trade-Related Aspects of Intellectual Property Rights (2014), para.30.11.
36 Malbon et al, The WTO Agreement on Trade-Related Aspects of Intellectual Property Rights (2014), para.30.12.
37Annette Kur, “Limitations and exceptions under the three-step-test—how much room to walk in the middle ground?” in Annette Kur and Marianne Levin (eds), Intellectual
Property Rights in a Fair World Trade System: Proposals for Reform of TRIPS (Cheltenham: Edward Elgar, 2011), p.208.
38 Bently, “Introduction” in “Exclusions from patentability and exceptions and limitations to patentees’ rights” (2010), p.38.
39 Declaration on the TRIPS Agreement and Public Health, World Trade Organization, Ministerial Conference, 4th Sess., Doha, Qatar, WT/MIN(01)/DEC/2, adopted on
November 14, 2001.
40 “The protection and enforcement of intellectual property rights should contribute to the promotion of technological innovation and to the transfer and dissemination of
technology, to the mutual advantage of producers and users of technological knowledge and in a manner conducive to social and economic welfare, and to a balance of
rights and obligations” (TRIPS art.7). “1. Members may, in formulating or amending their laws and regulations, adopt measures necessary to protect public health and
nutrition, and to promote the public interest in sectors of vital importance to their socio-economic and technological development, provided that such measures are consistent
with the provisions of this Agreement. 2. Appropriate measures, provided that they are consistent with the provisions of this Agreement, may be needed to prevent the abuse
of intellectual property rights by right holders or the resort to practices which unreasonably restrain trade or adversely affect the international transfer of technology” (TRIPS
art.8).
41 Declaration on the TRIPS Agreement and Public Health arts 4–5.
42 Subject to exceptions where a patent’s subject-matter falls within the exclusion under TRIPS art.27(3) or a product covered by the transitional arrangements for
“least-developed” country members under TRIPS art.65(4).
43 “The term ‘discrimination’ extends beyond the concept of differential treatment. It is a normative term, pejorative in connotation, referring to the results of the unjustified
imposition of differentially disadvantageous treatment.” Canada—Patent Protection of Pharmaceutical Products (2000), WT/DS114/R, para.7.94.
44Canada—Patent Protection of Pharmaceutical Products (2000), WT/DS114/R, para.7.92.
45 Wolrad Prinz zu Waldeck und Pyrmont, “Special legislation for genetic inventions: a violation of Article 27(1) TRIPS?” in Patents and Technological Progress in a
Globalized World (2009), p.289 at p.296; and Australian Law Reform Commission, “Genes and ingenuity: gene patenting and human health,” Report No.99 (2004),
para.13.75.
46 See Gold and Joly, “The patent system and research freedom” in “Exclusions from patentability and exceptions and limitations to patentees’ rights” (2010), p.40; Health
Law Institute Canada, “The research or experiential use exception: a comparative analysis” (2004), p.51.
47 Bartley et al., “The use and exchange of aquatic genetic resources for food and agriculture” (2009), p.6.
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infringement of aquatic genetic material that may
spontaneously replicate (infringe) in multiple jurisdictions
(see temporary presence defence below). The first
temporal problem relates to regulatory approvals that
delay market entry of genetically modified aquatic species
for consumption, effectively giving a patentee a longer
monopoly (see regulatory approval defence below).

The second temporal problem relates to what this
article calls the “functionality question”: the extent to
which the patented characteristics in a subsequent strain
must be sufficiently different from the patented original
that was used to create the new strain before a defence
will apply under patent law (applicable to all other
defences below except for compulsory licensing). For
example, an anti-freeze gene promoter expressed in an
initial patented transgenic fish may be present, but not
expressed (or “switched on”) in a subsequent fish strain
that is the result of a cross between the transgenic animal
and another strain incorporating different genetic
combinations. Under patent law, protection generally
extends to every plant or animal containing the inventive
element or resulting from a patented process.48 While this
article shows that current defences rarely clarify the
“functionality question” in circumstances where
subsequent strains are produced from the self-replicating
patent, legal guidance is emerging in the area of
patentability (exclusions as opposed to
exemptions/exceptions). For example, in the opinion of
the European Court of Justice (ECJ), a patented trait may
be present in material derived from the invention, but
protection may only attract when the patented trait is
performing its function49at the time of the alleged
infringement.50 The ECJ suggested that such an approach
would not conflict with TRIPS art.30.51 Defences have a
crucial role in clarifying the “functionality question” so
that patented aquatic genetic material can be used to fill
the knowledge gaps in aquatic science and breeding,
which significantly lags behind terrestrial sciences in
assessing potential uses for genetic resources.52

Experimental use defences
Experimental use defences allow, under certain
circumstances, experimental use of a patented invention
that would otherwise infringe a patent holder’s rights.53

This widely adopted54 and arguably TRIPS-compliant
defence (at least the limited versions outlined below)55

applies to a range of fields but has limited capacity for
addressing unique problems facing the use of
self-replicating aquatic genetic material for breeding in
aquaculture. In particular, this section highlights that
many forms of the defence would not allow the use of
patented genetic material (as a research tool) for
developing new strains. Those that do so fail to clarify
the extent of incorporation of the patented genetic material
(i.e. “contained” or “expressed”) that would be allowed
in the subsequent new strain before it may be
commercialised. This is a critical question for whether
the defence may benefit aquatic breeding activities.

The breadth of experimental use of patented inventions
allowed under patent law differs markedly around the
world56 but most are generally defined by reference to
three parameters: the meaning of “experiment”; whether
the exception is available for commercial (as opposed to
non-commercial) experimental activity; and whether the
defence extends to experimentation “with” or only “on”
the patented invention.57

The first parameter concerns what is covered by an
experimental use defence. World Intellectual Property
Organization (WIPO) reviews have revealed a number
of variations in this regard including experimental use,
research, teaching, development, testing and technological
activities.58 The purpose for which experimentation is
done is rarely specified in patent laws but it is generally
broad enough to include experimentation for
biotechnological purposes as well as selective breeding
purposes.

Regarding the second characteristic, while there is
widespread literature about whether defences should apply
to commercial or non-commercial uses, many
acknowledge that the distinction is often blurred,
particularly in the area of biotechnology.59 The US, for

48 Viola Prifti, “The breeding exemption in patent law: analysis of compliance with Article 30 of the TRIPS Agreement” (2013) 16(5–6) Journal of World Intellectual
Property 218, 218.
49 Directive 98/44 on the legal protection of biotechnological inventions (Directive 98/44) [1998] OJ L213/13 art.9, http://eur-lex.europa.eu/legal-content/EN/TXT/?uri
=CELEX:31998L0044 [Accessed January 22, 2015]. Under art.9, patent protection of biological material extends to “all material … in which the product is incorporated
and in which the genetic information is contained and performs its function” (emphasis added).
50Monsanto Technology LLC v Cefetra BV (C-428/08) [2010] E.C.R. I-6765; [2012] 3 C.M.L.R. 7 at [50].
51Monsanto v Cefetra [2010] E.C.R. I-6765; [2012] 3 C.M.L.R. 7 at [76].
52 David Greer and Brian J. Harvey, Blue Genes: Sharing and Conserving the World’s Aquatic Biodiversity (Earthscan, 2004), p.4. Greer notes that communities of life on
the ocean floor are among the least understood systems on the planet.
53 For worldwide examples that treat the defence as either an exception or exemption under patent law, see Gold and Joly, “The patent system and research freedom” in
“Exclusions from patentability and exceptions and limitations to patentees’ rights” (2010).
54 The WTO Panel noted it is the most widely adopted TRIPS art.30 type exception in national patent laws. See Canada—Patent Protection of Pharmaceutical Products
(2000), WT/DS114/R at para.7.69.
55 Correa points out that the Panel has not found that experimental use exemptions are inconsistent with TRIPS. Carlos Correa, “International dimension of the research
exception”, SIPPI Project, AAAS (Washington, D.C.: 2005), p.19, http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.207.4033 [Accessed January 22, 2015].
56 Advisory Council on Intellectual Property “Patents and Experimental Use”, Australian Government, Report (2005), p.2.
57 Bently, “Introduction” in “Exclusions from patentability and exceptions and limitations to patentees’ rights” (2010), p.39.
58 Bently, “Introduction” in “Exclusions from patentability and exceptions and limitations to patentees’ rights” (2010), p.39; and WIPO Committee on Development and
Intellectual Property, “Patent related flexibilities in the multilateral legal framework and their legislative implementation at the national and regional levels”, Study Paper,
CDIP/5/4, 5th Sess., April 26–30, 2010, para.66. See also Gold and Joly, “The patent system and research freedom” in “Exclusions from patentability and exceptions and
limitations to patentees’ rights” (2010); and Correa, “International dimension of the research exception” (2005), pp.20ff.
59 Advisory Council on Intellectual Property, “Patents and experimental use” (2005), p19.
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example, interprets the defence narrowly to encompass
only acts performed “for amusement, to satisfy idle
curiosity, or for strictly philosophical inquiry”.60 Courts
in other jurisdictions have often struggled, however, to
determine the level of commerciality that would disqualify
an alleged infringer from relying on an experimental use
defence.61 In contrast, the emerging norms in the EU seek
to strike a balance between the non-commercial and
commercial phases of research.62 For example, the German
Federal Supreme Court has emphasised that the German
defence does not distinguish between commercial and
non-commercial uses, as long as the ultimate goal is to
promote technical or scientific progress.63

The third key distinction is between experimental use
defences which permit either experiments “with” or “on”
the invention,64 although the two are often intertwined
and not easily separated, particularly for claims to
products per se, and particularly in areas such as
biotechnology.65 Experimental uses “on” (or “relating to
the subject matter of”) the invention include investigating
a product for the purpose of improving, further developing
and testing the invention66 and to assess new uses and
applications.67 This would include experimentation on
patented genetic materials aimed at discovering another
function of a genetic sequence, its interrelation with
another genetic sequence or its association with disease.68

The use of some genetic materials such as gene promoters
and repressors would not be covered under this defence
if the material is not itself being investigated, but, rather,
is being used as a research tool to investigate a gene and
its expression.69 This would be experimenting “with” an
invention. Most developed countries do not allow a

defence for use “with” a patent because it uses the
invention in the way intended by the inventor rather than
as experimental use.70 Further, it may undermine the
incentive to invest in the creation of the research tools
themselves.71 Finally, some countries argue that it may
not be compliant with TRIPS art.30 (because using an
invention for its intended purpose may unreasonably
conflict with the normal exploitation of a patent72) and
art.27(1) (because it would have a greater effect on
research tool owners in the field of biotechnology whose
self-replicating tools can be easily engineered by
researchers without any compensation for the inventor73).

For an experimental use defence to benefit the use of
patented aquatic genetic material to create new strains,
however, it would generally need to allow research with
the patented invention.74 For example, where a breeder
introduces a patented trait on pest resistance into a new
strain, s/he is using the patented technique as a tool for
introducing a gene into a plant or animal genome
(experimenting “with” the invention), rather than working
on the patented invention to improve the tool
(experimenting “on” the invention).75 Under Belgian
patent law, “the rights conferred by a patent do not extend
to acts that are committed on and/or with the subject
matter of the patented invention for scientific purposes”.76

The term “with” indicates that the patented invention (e.g.
genetic material) may be used as a tool to develop new
products without a licence, such as for the purpose of
breeding new strains.77 While the phrase “for scientific
purposes” is not defined, commentators argue that this
should be interpreted broadly to include “for scientific
and commercial purpose”’ or with a view to developing

60 In other words, not to acts done “in furtherance of the alleged infringer’s legitimate business” regardless of whether the user has commercial gain in mind:Madey v Duke
University 307 F. 3d 1351, 1362 (Fed. Cir. 2002).
61 Australian Law Reform Commission, “Genes and ingenuity: gene patenting and human health” (2004), para.13.51. The ALRC argued that the defence should distinguish
between the types of acts carried out rather than the intentions (commercial or otherwise) of the parties.
62 “The WTO Panel decision [Canada—Patent Protection of Pharmaceutical Products] suggests that a European-type provision is more likely to be considered to be in
accord with the TRIPS Agreement than other types.” Advisory Council on Intellectual Property “Patents and experimental use” (2005), p.3. See also Matthew Rimmer,
Intellectual Property and Biotechnology: Biological Inventions (Cheltenham: Edward Elgar, 2008), p.182; and Tim Sampson, “Madey, Integra and the wealth of nations”
[2004] E.I.P.R. 1, 6.
63 German Federal Supreme Court, X ZR 68/94 of April 17, 1997, Clinical Trials II [1997] NJW 3092, in Annette Kur and Thomas Dreier, European Intellectual Property
Law: Text, Cases and Materials (Cheltenham: Edward Elgar, 2013), p.120.
64 Most countries take the more restrictive “on” the invention approach; some allow experimentation “with” an invention while a few do not draw a distinction between the
two. Gold and Joly, “The patent system and research freedom” in “Exclusions from patentability and exceptions and limitations to patentees’ rights” (2010), p.41. See also
Bently, “Introduction” in “Exclusions from patentability and exceptions and limitations to patentees’ rights” (2010) for more legislative examples. It is unlikely that any
defence would be available for experimentation simply to duplicate and sell a patented research tool already on the market. Royal Society Working Group on Intellectual
Property, “Keeping science open: the effects of intellectual property policy on the conduct of science”, Royal Society (2003), para.3.23https://royalsociety.org/policy
/publications/2003/keeping-science-open [Accessed January 22, 2015].
65 Advisory Council on Intellectual Property, “Patents and experimental use” (2005), pp.52–53.
66 Australian Law Reform Commission, “Genes and ingenuity: gene patenting and human health” (2004), para.13.86. However, once a technique for example is validated
and becomes routine, the defence no longer applies. Cook, “Responding to concerns about the scope of the defence from patent infringement to acts done for experimental
purposes relating to the subject-matter of the invention” [2006] I.P.Q 193, 218.
67 Vincenzo di Cataldo, “The experimental use of the patented invention: a free use or an infringing use?” in Patents and Technological Progress in a Globalized World
(2009), p.87 at p.93.
68 Australian Law Reform Commission, “Genes and ingenuity: gene patenting and human health” (2004), para.13.99. Another common example would be that, under the
“on” limb, work to provide an improved polymerase chain reaction (PCR) methodology would probably qualify as experimental use, but work that simply used PCR as a
standard methodological step would not. William Rodolph Cornish et al., “Intellectual Property Rights (IPRs) and genetics: a study into the impact and management of
intellectual property rights within the healthcare sector”, Public Health Genetics Unit, Cambridge Genetics Knowledge Park (2003), p.71.
69 Australian Law Reform Commission, “Genes and ingenuity: gene patenting and human health” (2004), para.13.87.
70 Chris Dent, “The TRIPS agreement and an experimental use exception for ‘research tools’” (2011) 44(1) Australian Economic Review 73, 76.
71 Bently, “Introduction” in “Exclusions from patentability and exceptions and limitations to patentees’ rights” (2010), p.57. See, however, Belgian Patent Law 1984
art.28(1)(b), which exempts from infringement acts carried out for scientific purposes on or with the subject-matter of the invention.
72 Dent, “The TRIPS agreement and an experimental use exception for ‘research tools’” (2011) 44(1) Australian Economic Review 73, 77.
73 Wolrad Prinz zu Waldeck und Pyrmont, “Special legislation for genetic inventions” in Patents and technological progress in a globalized world (2009), p.303.
74 Prifti, “The breeding exemption in patent law” (2013) 16(5–6) Journal of World Intellectual Property 218, 219.
75 Prifti, “The breeding exemption in patent law” (2013) 16(5–6) Journal of World Intellectual Property 218, 219.
76 Belgian Patent Law 1984 art.28(1)(b).
77 Kur, European Intellectual Property Law (2013), p.119.
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new products.78 The defence does not clarify, however,
the extent to which the new strain may contain the
patented element before commercialisation of the new
strain would be allowed (i.e. the “functionality question”).
It remains to be seen whether this provision is challenged
as being inconsistent with the TRIPS obligations outlined
above.

The policy determining breadth of an experimental use
defence often depends on the technological capabilities
of a nation. For those with good biotechnological
infrastructure, a narrow defence (“on”) is advantageous
for protecting investment in research tools (but not too
narrow that research would be driven offshore79). For
those seeking to build their technological capabilities, it
may be important for researchers and breeders to have
greater access to research tools without a licence.
Developing countries are the primary producers of
aquaculture products, which would indicate broad
experimental use defences (“with”) would be beneficial
if aquaculture is going to meet expected global protein
demands. To avoid unintended effects on other
biotechnology sectors,80 however, the following section
identifies more practical reasons for advocating a separate
defence specifically tailored to the use of patented aquatic
genetic material for breeding new strains.

Breeding defences
A specific breeding defence81 in accordance with TRIPS
art.30 may overcome the difficulties that breeders face
in creating new aquatic plant and animal strains using
patented research tools (genetic material), which are not
accommodated by more general experimental use
defences. Breeders in aquaculture may share the concerns
expressed by their counterparts in agriculture that
experimental use defences do not clearly allow breeders
to make a cross with a plant variety that includes a
patented genetic sequence or trait and develop a new

variety without that gene in it, as would be allowed under
a comparable breeder’s exemption under plant breeder’s
rights.82

To address these concerns, in recent years limited
breeding defences under patent law have evolved, such
as in Europe and South America. France, Switzerland,
Germany and the Netherlands have introduced statutory
exemptions for using a patented invention for breeding
new plant varieties.83 Such defences provide, for example,
that “the effect of a patent shall not extend to [using]
biological material for breeding, discovery and
development of a new plant variety type”84 (i.e. not
subsequent commercialisation of the new variety). While
these defences specifically relate to plant breeding, there
may be scope under art.30 to develop similar provisions
for aquatic animal breeding.85 More general defences are
found in the patent laws of at least six South American
countries86 which exempt non-repeated use of biological
material to obtain viable new material.87

A key consideration for breeding in industrialised
aquaculture is whether a defence could excuse the use of
aquatic genetic material for creating new strains that will
be subsequently commercialised. Some organisations
advocate the introduction of a broad breeding defence in
patent law, so that breeders can make use of patented
material to develop new strains and exploit them
commercially, without permission from the patent holders,
as is the case under plant breeder’s rights.88 The defence
would only relate to characteristics (products), not
breeding techniques (processes) because breeders’
interests lie primarily in free access to the relevant
biological material for breeding purposes.89 Nor would it
relate to the commercial cultivation of patented strains
which are not improved further (e.g. exact replicas).90

Even if a broad defence for breeding in aquaculture is
found to be inconsistent with the first two limbs of TRIPS
art.30, it might arguably pass the reasonableness test and
therefore be allowable in accordance with TRIPS
flexibilities,91 given that developing countries account for

78 Phillip de Jong, “Does Belgian patent law need a breeders’ exemption?” (May 21, 2012), http://www.altius.com/media/ARTICLE%20-%20de%20Jong%20-%20Breeders
%20%20exemption%20in%20Belgium%20EPLAW%20blog%202012.pdf [Accessed January 22, 2015].
79 Cook, “Responding to concerns about the scope of the defence from patent infringement to acts done for experimental purposes relating to the subject-matter of the
invention” [2006] I.P.Q. 193, 220.
80 C.G. Trojan, “Problem-solving approaches to the issue of the overlap between patent law and breeders’ rights in the plant breeding sector”, Discussion Paper (July 31,
2012), pp.10ff, http://www.aiph.org/site/index.cfm?act=download.mod&doc=img/klanten/234/nieuws/27428-236_engl_report_trojan.pdf [Accessed January 22, 2015].
81 In this section, the terms “breeding defence” relates to patent law and “breeder’s exemption” relates to plant breeder’s rights.
82 See e.g. Nuffield Council on Bioethics, “The use of genetically modified crops in developing countries — a follow up discussion paper”, Discussion Paper (2004),
para.6.11, http://nuffieldbioethics.org/project/gm-crops-developing-countries [Accessed January 22, 2015]. The experimental purpose limb of the breeder’s exemption
under plant breeder’s rights lacks the qualification under patent law “in relation to the subject-matter of the invention” because the only thing protected under plant breeder’s
rights is the variety itself and any use of it that is experimental must, inherently, be in relation to the protected subject-matter. Cook, “Responding to concerns about the
scope of the defence from patent infringement to acts done for experimental purposes relating to the subject-matter of the invention” [2006] I.P.Q. 193, 205.
83 German Patent Law s.11.2.b; French Patent Law art.L.613-5-3 (Law No.2004 — 1338 implementing Directive 98/44); Swiss Patent Law art.9(1)(e); Dutch Patent Law
art.53c.
84 German Patent Law s.11.2.b.
85 On the other hand an exclusion from patentability (rather than an exception) of animal strains or varieties may be contrary to art.27 TRIPS, under which nations may
exclude animals from patentability but not have provisions that deal with animal varieties (strains) as a subset of patentable subject-matter.
86 e.g. Mexico, Bolivia, Colombia, Ecuador, Nicaragua and Peru. See Bently, “Introduction” in “Exclusions from patentability and exceptions and limitations to patentees’
rights” (2010), p.98.
87 Decision 486 on Common Intellectual Property of 2000 art.53(e): “Where the patent protects biological material that is capable of being reproduced, except for plants,
using that material as a basis for obtaining a viable new material, except where the patented material must be used repeatedly to obtain the new material.” Garrison has
pointed out that Kenya has a similar exception. Christopher Garrison, “Exceptions to patent rights in developing countries”, UNCTAD-ICTSD Project on Intellectual
Property Rights and Sustainable Development, Issue Paper 17 (2006), p.66.
88 Trojan, “Problem-solving approaches to the issue of the overlap between patent law and breeders’ rights in the plant breeding sector” (2012), p.8.
89 Trojan, “Problem-solving approaches to the issue of the overlap between patent law and breeders’ rights in the plant breeding sector” (2012), p.8.
90 Trojan, “Problem-solving approaches to the issue of the overlap between patent law and breeders’ rights in the plant breeding sector” (2012), p.8.
91 Prifti, “The breeding exemption in patent law” (2013) 16(5–6) Journal of World Intellectual Property 218, 234.
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the majority of global aquaculture production and rely
on aquaculture as their major source of protein and
income.92

Whether a breeding defence explicitly allows
subsequent commercialisation or not, clarification of the
“functionality question” is crucial for giving certainty to
breeders of new aquatic strains. In other words, the
defence must clarify the extent to which the patented
characteristics in the final strain must be sufficiently
different from the patented original for the breeding
defence to apply under patent law. If the breeding defence
has similar policy objectives to the breeder’s exemption
under plant breeder’s rights, then the defence would be
available if the relevant patented characteristics are
present, but not expressed in the final strain.93 While plant
breeder’s rights generally use the term “expression”,
European patent law favours the terms “perform its
function”.94 For example the Dutch Patent Law provides:

“[W]ith respect to a patent for a product that consists
of or that contains genetic information [other than
human], the exclusive right shall include any
material in which that product is incorporated in and
in which the genetic information is included and
performs its function.”95

In recognition that dormant characteristics may
spontaneously appear in subsequent generations,
clarification is necessary onwhen functionality is relevant.
For example, the defence may only apply if the patented
characteristic is not functional at the time of the alleged
infringement96 so that breeders can experiment with
subsequent generations until such time as a new strain
expresses the original patented trait.97

Regulatory approval defences
Aquaculture is increasingly falling subject to regulatory
approval processes, particularly in the case of approving
for human consumption aquatic products that incorporate
genetic manipulation techniques and DNA vaccines. An
invention may be patented if it meets the relevant
patenting requirements, but there is no right to exercise
the invention unless other lawful obligations are satisfied,
such as environmental and food safety regulations.98

Regulatory approval defences (otherwise known as the
Bolar exemption) have been found to be consistent with
TRIPS obligations.99 These generally provide a defence
for performing experiments and tests on a patented
invention for the purpose of preparing regulatory approval
for a limited term before the end of the patent term.100 The
defence is designed to put patentees and others on an
equal footing by ensuring that a patentee does not receive
a longer monopoly where regulatory approval can delay
market entry.101 Whether or not a regulatory approval
defence would apply to aquaculture varies markedly
around the world.102 Given, however, the extent of
regulation in the sector around human safety, animal
welfare and the environment, it is an important defence
for facilitating experimentation in aquaculture.

Courts’ interpretations of national laws have varied
when deciding whether research tools fall within the
defence.103 If research tools are not covered, the defences
may be of little benefit for the types of patents over
aquatic genetic material that are often subject to
regulatory food safety, animal welfare and environmental
approvals such as for transgenic animals and DNA
vaccines. For example, a US patent comprises claims
over transgenic Atlantic salmon containing a functioning
growth hormone and methods of increasing the growth
rate of Atlantic salmon.104 The patent holder began the

92 Trygve Gjedrem, Nick Robinson and Morten Rye, “The importance of selective breeding in aquaculture to meet future demands for animal protein: A review” (2012)
350–353 Aquaculture 117, 119.
93 The breeder’s exemption allows third-party use of the protected variety for the breeding and commercialisation of a new variety unless it is “essentially derived” from
the protected variety. International Convention for the Protection of New Varieties of Plants 1991 art.15.1(iii). An “essentially derived” variety is distinguishable but
predominantly derived from the initial variety, where it conforms to the initial variety in the expression of the essential characteristics that result from the initial variety’s
combination of genotypes. International Convention for the Protection of New Varieties of Plants 1991 art.14(5)(b).
94 See Directive 98/44, Recitals 23, 24 and art.9.
95 Dutch Patent Law art.53a(3) (emphasis added). Clarification of whether “expression” and “performs its function” can be used interchangeably would benefit patent
defence analysis.
96 See Monsanto v Cefetra [2010] E.C.R. I-6765; [2012] 3 C.M.L.R. 7 at [50].
97 There may be practical difficulties in tracing the chain of ownership in subsequent strains, although these may be overcome with DNA techniques and/or innocent bystander
defences (see below).
98 Malbon, The WTO Agreement on Trade-Related Aspects of Intellectual Property Rights (2014), para.27.67.
99Canada—Patent Protection of Pharmaceutical Products (2000), WT/DS114/R, para.7.84.
100 While some countries include the regulatory approval defence as a subset of the experimental use defence, others have stand-alone defences for regulatory approval, e.g.
US Patent Law 35 USC 271(e)(1).
101 Bently, “Introduction” in “Exclusions from patentability and exceptions and limitations to patentees’ rights” (2010), p.58.
102 For example, a WIPO survey found that (a) in some countries, it covers any product areas, in others it is limited to certain product areas, e.g. pharmaceuticals; (b) in
some countries the use must take place in the country where the regulatory approval has to be requested, whereas in others, importation of the product is sufficient; and (c)
the scope of acts covered varies considerably between laws. WIPO, “Patent related flexibilities in the multilateral legal framework and their legislative implementation at
the national and regional levels” (2010), para.78.
103 For an analysis of US case law on whether the defence extends to research tools, see Ruth E. Freeburg, “No safe harbor and no experimental use: is it time for compulsory
licensing of biotech tools?” (2005) 53(1) Buffalo Law Review 351.
104 Patent No.US5545808, Transgenic salmonid fish expressing exogenous salmonid growth hormone, published on August 13, 1996. This was done by transferring a
recombinant deoxyribonucleic acid (rDNA) construct (anti-freeze gene promoter from ocean pout with growth hormone from Chinook salmon) into wild Atlantic salmon
fertilised eggs using micro-injection. Preliminary Finding of No Significant Impact Concerning Genetically Engineered Atlantic Salmon, 77 Fed Reg. 76,050 (May 4, 2012),
p.1. See Jay Sanderson and Fran Humphries, “Unnaturally natural: inventing and eating genetically engineered AquAdvantage® salmon, and the paradox of nature” in
Charles Lawson and Berris Charnley (eds), Intellectual Property and Genetically Modified Organisms: A Convergence in Laws (Farnham: Ashgate, 2015, forthcoming).
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process in 1995105 to seek approval from the US Food and
Drug Administration that the product is safe for human
consumption106 and meets environmental review
requirements107 so that the invention can be
commercialised for human consumption. To date the
application has not been approved for commercialisation
in the US.108 The increasing trend of patent claims over
DNA vaccines poses an additional dilemma for
researchers seeking to experiment with the technology
while the regulatory processes grapple with legal and
scientific questions about whether the product is a
genetically modified organism and subject to regulatory
approval.109

The salmon case in particular highlights the lengthy
approval processes for commercialisation of inventions
in the aquaculture sector. If research tools are not covered
by a regulatory approval defence, then the original patent
holder may enjoy an extended monopoly of at least 20
years (i.e. 40 years in total) if the salmon example is any
indication of the time it would take for other approval
processes for genetically modified aquatic species.
Policy-makers could consider tailoring a regulatory
approval defence to overcome the obstacles for
experimentation and breeding in this product area.

Compulsory licensing
Compulsory licensing (or other use without the
authorisation of the right holder) has some major
advantages over other defences when dealing with the
particular problems of aquatic self-replicating
technologies in aquaculture. As the recipient of a
compulsory licence may use the patented invention for

the purpose for which it would have been granted by the
patent holder, questions of functionality (“contained” or
“expressed”) and purpose (experiments “with” as opposed
to “on” an invention) become irrelevant for that holder’s
use.110 Depending on a nation’s patent laws, its
compulsory licence111 provisions might apply as a defence
under certain circumstances for a breeder using patented
aquatic genetic materials, including research tools, to
create new strains subject to reasonable remuneration to
the patent holder.112 While the procedural requirements
of many compulsory licensing provisions may discourage
small breeders from using this defence,113 it remains a
policy option to tailor provisions to suit this particular
product area, subject to TRIPS obligations.

Procedurally, the requirements for compulsory licences
are generally standard in all patent laws114 in accordance
with the minimum requirements under TRIPS art.31.115

Relevantly, use may be permitted only if the proposed
user has made unsuccessful efforts to obtain authorisation
from the patent holder on reasonable commercial terms,
except in cases of national emergency or other extreme
urgency, or for public non-commercial use.116 The grounds
for the granting of compulsory licences are to be
determined by each member country117 and include public
non-commercial use and dependent patents.118 Dependent
patents (those that cannot be used without infringing an
earlier existing patent)119 are often important in the context
of using aquatic genetic material for breeding purposes.
Other grounds that may have more general application
to aquaculture relate to public interest reasons.120 Despite
these broad grounds for issuing licences, breeders,
particularly those who are subsistence farmers, may face
obstacles in gaining access to a patented invention

105FDA, AquAdvantage® Salmon: Draft Environment Assessment (May 4, 2012), http://www.fda.gov/AnimalVeterinary/DevelopmentApprovalProcess/GeneticEngineering
/GeneticallyEngineeredAnimals/ucm280853.htm [Accessed January 22, 2015].
106 Federal Food, Drug and Cosmetic Act 1938, 21 USC 321 et seq.
107 Approvals of this type constitute “major Federal actions” for which FDA must meet environmental review requirements under the National Environmental Policy Act
1969, 42 USC §4321 and the FDA’s regulations, triggering the requirement to perform an environmental assessment. FDA, AquAdvantage® Salmon: Draft Environment
Assessment (May4, 2012), p.5.
108The FDA has, however, made preliminary findings that the salmon was safe to eat, and that the proposed production “will not significantly affect the physical environment
of the US”. Preliminary Finding of No Significant Impact Concerning Genetically Engineered Atlantic Salmon, 77 Fed Reg. 76,050 (May 4, 2012), p.1.
109 In other words, similar to the key question for defences under patent law, regulatory approval processes need to determine the extent of integration of the DNA into the
genome (present or functional) before the species is considered to be genetically modified. Marta Alonso and Jo-Ann C. Leong, “Licensed DNA vaccines against infectious
Hematopoietic Necrosis Virus (IHNV)” (2013) 7 Recent Patents on DNA and Gene Sequences 62.
110 Many nations’ exhaustion laws do not, however, include compulsory licences (see section “Exhaustion defence” below). This means that the benefits of compulsory
licences for breeding in aquaculture would be confined to the licence holder. In other words, it would not open up free access to the patented genetic material for other users.
111 The term “compulsory licence” is often used as an umbrella term for many types of non-voluntary authorisations to exercise a patentee’s rights without his or her
authorisation, such as ex officio licences, government use, crown (or government) use, licences to remedy anti-competitive practices, mandatory licences and statutory
licences. Coenraad Visser, “Patent exceptions and limitations in the health context” in “Exclusions from patentability and exceptions and limitations to patentees’ rights”
(2010), p.10.
112 Even the threat of a compulsory licence may induce patent holders to enter into voluntary licences in these situations. Australian Law Reform Commission, “Genes and
ingenuity: gene patenting and human health,” (2004), para.26.9.
113 Very few licences having been granted in the developing world. Carlos M. Correa, “Pro-competitive measures under TRIPS to promote technology diffusion in developing
countries” in Peter Drahos and Ruth Mayne (eds),Global Intellectual Property Rights: Knowledge, Access and Development (Basingstoke: Palgrave Macmillan, 2002) p.40
at p.43.
114 Visser, “Patent exceptions and limitations in the health context” (2011), p.10.
115 For example, each case must be considered on its merits; the applicant must generally have attempted to obtain a licence from the patentee; a licence must be limited in
scope and duration to the purpose for which it is granted, may not be exclusive, may not be assigned, must be primarily for the supply of the domestic market and may be
terminated if circumstances leading to it cease to exist, subject to the licensee’s legitimate interests; and the patent holder must receive adequate remuneration. TRIPS art.31.
116 TRIPS art.31(b).
117 Declaration on the TRIPS Agreement and Public Health art.5(b).
118 TRIPS art.31. See also Paris Convention for the Protection of Industrial Property, 828 U.N.T.S. 305, commencing on September 5, 1970, art.5.
119 TRIPS art.31(l) requires that (i) the improved invention patent must involve an important technical advance of considerable economic significance in relation to the
earlier (pioneer) patent; (ii) the pioneer must be entitled to a cross-licence on reasonable terms to the improved invention patent; and (iii) the use authorised in respect of
the pioneer patent shall be non-assignable except with the assignment of the improved patent.
120 See for example compulsory licensing laws of Japan, France, Germany, the Netherlands and Brazil. See Richard T. Jackson, “A Lockean approach to the compulsory
patent licensing controversy” (2004) 9 Journal of Technological Law and Policy 117, 121; Esther van Zimmeren and Geertrui van Overwalle, “A paper tiger? Compulsory
license regimes for public health in Europe” (2011) 42(1) I.I.C. 4, 14; Kimberly M. Thomas, “Protecting academic and non-profit research: creating a compulsory licensing
provision in the absence of an experimental use exception” (2007) 23(2) Santa Clara Computer and High-Technology Law Journal 347. See also Directive 98/44 art.12,
providing for compulsory cross-licensing in situations where a breeder cannot exploit a plant variety right without infringing a prior patent.
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because of the cost of unsuccessful licence negotiations
and applications to a court or minister, and in the case of
dependent patents, the high threshold requirement to
create an important technical advance of considerable
economic significance.

To overcome these obstacles, a policy option to
facilitate sharing aquatic genetic material (including
research tools) in aquaculture is to target compulsory
licensing provisions to a particular product area.121 For
example, the Swiss Government introduced an
automatic122 non-exclusive compulsory licence to deal
with the risks of overprotection arising from patents on
research tools which are not addressed by its defence for
experimental uses “on” an invention.123 Under art.40(b)
of the Swiss Patent Law, anyone who wants to use a
patented biological invention as a tool or means for
research is entitled to a non-exclusive licence to do so,
subject to reasonable remuneration to the patent holder
(art.40(e)).124 Tailoring provisions to a particular product
area can raise questions of construction, e.g. the definition
of a “biological invention”.125 The Swiss model, however,
may be an important approach for sharing aquatic genetic
material for breeding purposes under a tailored defence
where procedural and threshold requirements of more
general compulsory licence provisions are unreasonably
prohibitive for farmers, breeders and researchers.

Non-commercial use defences
Private and non-commercial use defences and farmer’s
privilege patent law defences are an option for facilitating
“pure” research on aquatic genetic material or for
breeding new strains in traditional aquaculture. Arguably,
however, these defences have limited application for
industrial aquaculture purposes whose breeders are likely
to seek a commercial return on their breeding investments.

Private and non-commercial use defences are
widespread under national patent laws.126 Generally, the
defence covers activities that are both private and
non-commercial, where it would not be expected that
either private commercial activities or public

non-commercial activities would be covered.127 Rather,
it would apply only where activities involving the
patented invention have not been carried out in public,
are intended for the benefit of the entity who has
conducted these activities and do not have a commercial
purpose.128 In practice, however, it is difficult to
distinguish between “pure” research and research whose
purpose it is to produce a commercial outcome.129 Where
an activity has both commercial and non-commercial
benefits, some laws require the subjective intention of
the user to be ascertained: if these were non-commercial,
the user could rely on the defence even if the resulting
information has a commercial benefit.130

Farmer’s privilege defences could potentially benefit
subsistence aquaculture farmers, depending on whether
informal sharing or exchange of patented genetic material
is permitted. Patent laws may include defences to allow
farmers to save and re-use germplasm for their own use
in a manner similar to the farmer’s privilege under plant
breeder’s rights.131 Current farmer’s privilege defences
under patent law, however, are generally more restrictive.
For example, the UK allows farmers to save and re-use
harvested germplasm (plant and animal) originating from
patented germplasm, subject to remuneration to the
breeders (other than from small farmers).132 Under Swiss
law, farmers who have acquired reproductive material
with the patent owner’s consent may replicate it on their
own farm but must obtain the consent of a patent owner
if they “wish to give” the material to third parties.133

Contractual agreements that attempt to limit this defence
are void.134 By not permitting, however, unauthorised
exchange (including “giving” or “bartering”) of genetic
material, farmer’s privilege defences have a limited role
in facilitating the breeding of new strains through
experimentation with patented strains in subsistence
aquaculture, which traditionally relies on frequent inputs
of new genetic material to prevent inbreeding
depression.135

121 TRIPS art.31 is also subject to the principle of non-discrimination under art.27(1) discussed above. Canada—Patent Protection of Pharmaceutical Products (2000),
WT/DS114/R, para.7.91.
122 In other words, the user need not prove misuse or any other special circumstance to gain a licence. Annette Kur and Jens Schovsbo, “Expropriation or fair game for all?
The gradual dismantling of the IP exclusivity paradigm”, Max Planck Institute for Intellectual Property, Competition & Tax Law Research Paper Series No.09-14 (2009),
p.23.
123 Swiss Patent Act art.40(b). Jens Schovsbo, “Increasing access to patented inventions by post-grant measures” (2009) 36(8) Science and Public Policy 609, 614. These
specific “essential research” tools include gene sequences and methods such as polymerase chain reaction. Van Zimmeren and Van Overwalle, “A Paper Tiger?” (2011)
42(1) I.I.C. 4, 14.
124 Swiss Patent Act arts.40(b) and 40(e).
125 Cook, “Responding to concerns about the scope of the defence from patent infringement to acts done for experimental purposes relating to the subject-matter of the
invention” [2006] I.P.Q. 193, 211.
126 Garrison, “Exceptions to patent rights in developing countries” (2006), p.3.
127 Garrison, “Exceptions to patent rights in developing countries” (2006), p.3.
128 Australian Law Reform Commission, “Genes and ingenuity: gene patenting and human health” (2004), para.13.30.
129 Australian Law Reform Commission, “Genes and ingenuity: gene patenting and human health” (2004), para.13.49.
130 See UK law and SKF Laboratories v Evans Medical [1989] 1 F.S.R. 513 Ch D, cited in Bently, “Introduction” in “Exclusions from patentability and exceptions and
limitations to patentees’ rights” (2010), p.56.
131 See e.g. International Convention for the Protection of New Varieties of Plants, December 2, 1961, as revised at Geneva on November 10, 1972, on October 23, 1978
and on March 19, 1991, S. Treaty Doc. No.104-17 (1995), in particular 1991 Act art.15(2). See also International Treaty on Plant Genetic Resources for Food and Agriculture,
2400 U.N.T.S. 303 concluded on November 3, 2001 and commencing on June 26, 2004, art.9.
132 UK Patents Act 1977 s.60(5)(g)(h). See Garrison, “Exceptions to patent rights in developing countries” (2006), p.65. Germany has a similar farmer’s privilege defence
under German Patent Act art.9c. See Steven Zeman and Heike Vogelsang-Wenke, “Patents for self-replicating products: not so exhausting after all” [2013] Life Sciences
Intellectual Property Review 1, http://www.lifesciencesipreview.com/article/patents-for-self-replicating-products-not-so-exhausting-after-all [Accessed January 23, 2014].
133 Swiss Patent Law art.35a(Abis).
134 Swiss Patent law art.35a(Abis)(4).
135 On the need for frequent inputs see for example, Dunham, Aquaculture and Fisheries Biotechnology and Genetics (2011), p.248.
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Exhaustion defence
While not an obvious defence for breeding in aquaculture,
exhaustion could be a valuable policy option for balancing
rights and obligations of producers and users to facilitate
breeding new aquatic strains. The principle of exhaustion
operates as a defence, protecting users from infringement
claims concerning the use or sale of a patented product
after the patent owner has authorised its sale without
reservations.136 Subject to its provisions on national
treatment and most favoured nation treatment, TRIPS
leaves it up to members to decide the extent to which
exhaustion applies in their country.137 The significance of
exhaustion is that nations may condition the extent to
which the patent holder is able to control regional or
international distribution of a patented product once it
has been sold,138 which may facilitate technology transfer
of aquatic genetic material for food production purposes.
The rights which are exhausted are only those relating to
the particular patented product that has physically been
sold, rather than the patent rights covering the patented
product in general.139 In effect, exhaustion leaves
untouched the patentee’s ability to prevent a buyer from
making new copies of the patented item.140 As with the
other defences in this article, difficult questions of
interpretation arise from the unique self-replicating nature
of aquatic genetic material.

In accordance with exhaustion, a third party could
purchase a patented aquatic genetic material product from
the patent holder on the market in one country and then
import it into another country for resale there, but they
could not make and sell the product themselves.141

Depending on a nation’s exhaustion laws, researchers,
farmers and breeders may have access to less costly
patented aquatic genetic material for experimental and
breeding uses than those in other jurisdictions. For
example, in the EU, a derivative product produced from
genetically modified organisms may be imported and
used under this defence unless the patented product in
question is performing the function for which it was
patented.142 The law is less clear, however, about whether
the defence would apply when a patented product is used

by third parties to perform a function which is different
from the function disclosed in the patent application143:
for example, if patented krill that enhances bioactive fatty
acids in a fish meal derivative for consumption was
imported, whether exhaustion would apply to subsequent
experimental use on its patented DNA sequences to
develop a new strain of krill that expresses other
characteristics, e.g. enhanced growth.

In recent years the extent to which exhaustion applies
to patents over self-replicating products, particularly
germplasm, has attracted widespread debate.144 In 2013,
the question in relation to a particular patented plant
germplasm in the US was partly answered in Bowman v
Monsanto. In that case, a farmer bought second-generation
patented seeds sold to him as feed (not for replication)
and used the seeds solely to make and market replicas of
them. The Supreme Court confirmed that exhaustion only
applies to the particular item sold, and not to
reproductions.145 It found that patent exhaustion does not
permit a farmer to reproduce patented seeds through
planting and harvesting without the patent holder’s
permission. To find otherwise, “patents on seeds would
retain little value” as, after the first seed is sold, other
seed companies could produce the patented seed to
compete and farmers would need to buy seed only once.146

Some laws attempt to define the scope of exhaustion
in the case of self-replicating biological material and the
extent to which progeny is protected. For example,
German law (implementing Directive 98/44) provides
that when a patentee markets self-replicating
(first-generation) biological material in the EU and this
biological material replicates to produce
second-generation biological material, the patentee’s
rights are exhausted when the first generation was
marketed for the purpose of such replication (but not for
subsequent generations).147 Zeman et al. argue, however,
that had Bowman been tried before a German court, a
similar ruling might have been expected because the
German defence to exhaustion depends on the purpose
for which the patentee consented to the marketing of the
seeds: in planting the seeds, Bowman departed from the
limiting purpose of sale (i.e. consumption as feed).148

136 Some argue, however, that exhaustion is not a defence because the right, as a consequence of the first sale, has been consumed and therefore does not exist. See Garrison,
“Exceptions to patent rights in developing countries” (2006), p.15.
137 TRIPS art.6. See also Declaration on the TRIPS Agreement and Public Health art.5(d). Under national and regional exhaustion, the rights of the patent holder are exhausted
only in respect of products put in the market with his/her consent in the country and region (e.g. Europe) respectively. Under a system of international exhaustion (for
example, in some developing countries), products put on the market with the authorisation of the patent holder anywhere in the world would result in the patent owner’s
rights being exhausted in the country concerned. WIPO, “Patent related flexibilities in the multilateral legal framework and their legislative implementation at the national
and regional levels” (2010), paras 57–58.
138 Garrison, “Exceptions to patent rights in developing countries” (2006), p.16.
139 See e.g. United States v Univis Lens Co 316 U.S. 241, 251 (1942).
140 See e.g. Bowman v Monsanto No.11–796, Slip Op. (S. Ct, May 13, 2013).
141 Garrison, “Exceptions to patent rights in developing countries” (2006), p.16.
142 See Directive 98/44 art.9 and art.10; andMonsanto v Cefetra [2010] E.C.R. I-6765; [2012] 3 C.M.L.R. 7 at [50]. See also Simon Cohen and Gareth Morgan, “Monsanto
Technology LLC v. Cargill: a matter of construction” (2008) 26(3) Nature Biotechnology 289.
143 Kur, European Intellectual Property Law (2013), p.135.
144 See for example, Charles Lawson, “Juridifying the self-replicating to commodify the biological nature future: patents, contracts and seeds” (2011) 20(4) Griffith Law
Review 851; Tod Michael Leaven, “The misinterpretation of the patent exhaustion doctrine and the transgenic seed industry in light of Quanta v. LG Electronics” (2008)
10 North Carolina Journal of Law and Technology 119.
145Bowman v Monsanto No.11–796, Slip Op. (S. Ct, May 13, 2013) at 8.
146Bowman v Monsanto No.11–796, Slip Op. (S. Ct, May 13, 2013) at 2.
147 German Patent Act, art.9b. See Directive 98/44 art.10. The Brazilian Patent Act art.43VI seems to be more specific in this regard: “where a patent owner may not prohibit
the use and commerce of patents regarding living material, when they have been legally placed for commerce, and as long as it is not used for multiplication or commercial
propagation of the living material in hand”. Denis Borges Barbosa and Karin Grau-Kuntz, “Exclusions from patentable subject matter and exceptions and limitations to the
rights for Europe” in “Exclusions from patentability and exceptions and limitations to patentees’ rights” (2010), p.46.
148 Zeman et al., “Patents for self-replicating products: not so exhausting after all” [2013] Life Sciences Intellectual Property Review 1, 4.
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The Supreme Court in Bowman was careful to point
out that its findings did not set a broad legal precedent in
relation to self-replicating products but were limited to
the facts of the case:

“We recognize that such inventions are becoming
ever more prevalent, complex, and diverse. In
another case, the article’s self-replication might
occur outside the purchaser’s control. Or it might
be a necessary but incidental step in using the item
for another purpose.”

Whether the defence of exhaustion would apply to the
experimental use of self-replicating patented aquatic
genetic material for the purpose of breeding new strains
would depend on the circumstances of each case.
Arguably, such use could be distinguished from the
Bowman case, where direct copies (rather than modified
versions) were in issue and the court left open the
possibility for exhaustion to apply where the
self-replication is a necessary but incidental step in using
the item for another purpose (e.g. breeding new strains).
Arguably, exhaustion might also apply where the
self-replication occurs outside the purchasers’ control,
for example, accidental cross-breeding with an escaped
fish incorporating patented genetic material.149 An
assessment of whether exhaustion would apply under
these circumstances, however, would trigger the
“functionality question” that is at the heart of the breeding
defence analysed above.

As exhaustion is not restricted by the requirements
under art.30 and arguably not subject to the principle of
non-discrimination,150 a nation has the discretion, subject
to provisions on national treatment and most favoured
nation treatment,151 to tailor its policy objectives on
exhaustion to a more effective balance between rights
and obligations of producers and users in aquaculture. In
this regard, exhaustion might be crafted as a defence for
experimental use or accidental incorporation of
(self-replicating) patented aquatic genetic material for
the purpose of breeding and commercialising new strains
that do not express the patented characteristics in
subsequent generations.

Innocent bystander defences
Legal and equity problems arise for experimental and
breeding uses of aquatic genetic material in circumstances
where a patentee sues for patent infringement when the
patented invention “[has] come fortuitously onto the
property of a person who has no reason to be aware of
the presence of the characteristic created by the patented
gene”.152 Subject to a defence, using a patented invention
without the owner’s consent will result in infringement,
regardless of whether the user was unaware of the
patent.153 Aquaculture is highly susceptible to accidental
transfer of patented genetic material and the resultant
genetic co-mingling,154 particularly where stocking,
hatchery and grow-out production are in the same bodies
of water.155 There may be strong public interest reasons
to provide innocent infringers with a defence to facilitate
their own experimental and breeding activities.

The Swiss Government introduced an “innocent
bystander” defence to overcome the issues raised in the
Canadian case ofMonsanto v Schmeiser156 (Schmeiser).157

In Schmeiser, the Supreme Court ruled that a farmer had
infringed Monsanto’s patented seed that had accidently
blown on to his land after which time the farmer had
selectively harvested the patented seed for use in
subsequent years’ crops. While, in Schmeiser, the patent
infringement was intentional, the Court of Appeal had
been sufficiently concerned about the complexities of
innocent bystander protection that it suggested parliament
should consider the problem.158 The Swiss law provides
that “the effects of the patent do not extend to biological
material that is obtained in the field of agriculture by
chance or because it is technically unavoidable”.159 In
effect, a farmer has a defence to patent infringement
where the patented genetic information was bred into
his/her planting material without his/her knowledge or
against his/her will (e.g. wind pollination).160 While the
wording of the Swiss defence relates to agriculture, case
law will determine whether the defence is available to
aquaculture, which is often included under the general
rubric of agriculture.

While it would be difficult to argue that such a defence
could apply to the use and sale of a direct replica,161 the
particular problems faced by an innocent aquaculture

149 See also the section “Innocent bystander defences” below.
150 Barbosa, “Exclusions from patentable subject matter and exceptions and limitations to the rights for Europe” (2010), p.15.
151 TRIPS arts 3 and 4.
152Monsanto Canada Inc v Schmeiser [2002] S.C.C.A. No.437 at [57].
153 Roger D. Blair and Thomas F. Cotter, “Strict liability and its alternatives in patent law” (2002) 17 Berkeley Technology Law Journal 799, 800. The intention of the third
party may, however, be relevant in determining the consequences of infringement, where damages are payable if the infringer knowingly engaged, or had reasonable grounds
to know s/he was engaging in the infringing activity: TRIPS art.45. See Malbon, The WTO Agreement on Trade-Related Aspects of Intellectual Property Rights (2014),
p.654.
154 The high risk of farmed fish escapes from pens is well documented, particularly for salmon. See Øyvind Solem et al., “Movements and dispersal of farmed Atlantic
salmon following a simulated-escape event” (2013) 96(8) Environmental Biology of Fishes 927, 927. Even though ocean cages used for offshore farming are more secure
than typical salmon net pens, they do not effectively contain fish eggs and the potential for escapes are on a much larger scale than with salmon farming. Rosamond Naylor
and Marshall Burke, “Aquaculture and ocean resources: raising tigers of the sea” (2005) 30 Annual Review of Environmental Resources 185, 202 and 207.
155 Greer, Blue Genes (2004), p.35.
156Monsanto Canada v Schmeiser [2004] 1 S.C.R. 902.
157 Submission on the Implementation of Farmer’s Rights in Switzerland by the Berne Declaration (Switzerland) (October 8, 2012), p.2, http://www.evb.ch/fileadmin/files
/documents/Biodiversitaet/121011_Umsetzung_der_Rechte_von_Baeuerinnen_und_Bauern_Submission_EvB.pdf [Accessed January 22, 2015]. A similar Bill was also
introduced in California: see Correa, “TRIPS-Related patent flexibilities and food security” (2012), p.21.
158Monsanto Canada v Schmeiser [2004] 1 S.C.R. 902 at [159]. See Norman Siebrasse, “The innocent bystander problem in the patenting of higher life forms” (2004) 49(2)
McGill Law Journal 349, 351.
159 Swiss Patent Law art.9(1)(f).
160 Submission on the Implementation of Farmer’s Rights in Switzerland by the Berne Declaration (Switzerland) (2012).
161 Such a use may unreasonably conflict with the normal exploitation of a patent.
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farmer are more likely to concern hybrids of a farmed
strain with an escaped modified strain that may or may
not express the patented genetic trait in subsequent
generations.162 This particular problem of uncontrollable
genetic co-mingling may warrant tailoring an innocent
bystander defence towards experimental and breeding
uses of the self-replicating technologies in aquaculture
which might pass the reasonableness test under TRIPS
art.30 and the non-discrimination test under TRIPS
art.27(1). In other words, a defence might not be
unreasonable, given the unique problems of
self-replication, for the use and subsequent
commercialisation of patented genetic material that is
obtained by chance or because it is technically
unavoidable and where the use results in a new strain that
may or may not express the patented genetic trait.163

Temporary presence defence
A difficult question for patent law in aquaculture is
dealing with extraterritorial aspects of patent
infringement. Increasingly, nations are looking to open
ocean aquaculture where farms are located in deeper
offshore waters subject to strong currents in an attempt
to overcome environmental and social problems caused
by inshore and land based aquaculture.164 For example,
researchers have already equipped open ocean cages with
propellers to rotate cage locations by boat in the open
oceans.165 This is the first step towards fully automated
systems where the cages can generate their own electricity
(e.g. solar) and be remotely programmed to follow ocean
currents during the grow-out phase.166 They would be
harvested at desired destinations, at which point they
would be loaded with fingerlings and sent along another
route with the new stock for grow out.167 The question is
how defences under national laws might apply to

unauthorised self-replication (infringement) of patented
aquatic genetic material translocating across multiple
jurisdictions.

Infringement of rights conferred by a patent “cannot
be predicated of acts wholly done in a foreign country”.168

Nor can they be infringed by acts wholly done beyond
national jurisdiction such as in the high seas and deep
seabed169 and in Antarctic waters outside the jurisdiction
of a person’s state of nationality.170 If “making” a patented
aquatic genetic material invention (i.e. breeding) is not
carried out domestically where the patent is in force, only
if the “manufactured” product enters the territory of
protection will its import, sale or use infringe the
corresponding exclusive rights of the patentee.171 Even
then, protection would apply only when the patented
product in question is performing the function for which
it was designed.172 Arguably, however, as a self-replicating
patented invention, e.g. transgenic fish,173 may be “made”
anywhere along a roaming sea cages’ route, there may
be patent infringement if the cages pass through sovereign
waters where a patent is claimed, even if that nation is
not the final destination of the patented product.

Temporary presence (or “foreign vessels”) defences
are well established under many nations’ patent laws and
may provide a possible approach or model for facilitating
new breeding technology in aquaculture. Unlike the above
optional flexibilities under TRIPS, WTO members’ patent
lawsmust include a defence preventing a member country
from enforcing a patent against a visiting conveyance,
e.g. a vessel belonging to another member country when
that vessel temporarily or accidentally enters its domestic
waters.174 While the purpose of the defence is to facilitate
uninterrupted international travel and to reduce tensions
between countries over the treatment of vessels flying
their flag,175 it might also be indirectly used to facilitate
experimental use for breeding purposes in roaming open
ocean cages if such devices fall within the following three
requirements: (1) they must be vessels; (2) they must

162 Transgenic fish, however, are often developed to prevent reproduction. See e.g. Patent No.US5545808, Transgenic salmonid fish expressing exogenous salmonid growth
hormone (August 13, 1996).
163 Allowing a new strain to express the patented trait would go one step further than the breeding exemption in recognition of genetic throwbacks in subsequent generations
that are also obtained by chance.
164 See Naylor, “Aquaculture and ocean resources” (2005) 30 Annual Review of Environmental Resources 185.
165 Brian Handwerk, “Giant robotic cages to roam seas as future fish farms?” (August 18, 2009), National Geographic News, http://news.nationalgeographic.com.au/news
/2009/08/090818-giant-robotic-fish-farms.html [Accessed January 22, 2015]. Such open ocean cages are in use in waters off the US, Ireland, China, the Philippines, Portugal
and Spain. Naylor, “Aquaculture and ocean resources” (2005) 30 Annual Review of Environmental Resources 185, 206.
166Charles Mann, “The Bluewater Revolution” (May 2004) 12.05Wired 1, 2; see also Naylor, “Aquaculture and ocean resources” (2005) 30 Annual Review of Environmental
Resources 185, 206.
167 Mann, “The Bluewater Revolution” (May 2004) 12.05 Wired 1, 2; see also Naylor, “Aquaculture and ocean resources” (2005) 30 Annual Review of Environmental
Resources 185, 206.
168Dowagic Mfg Co v Minnesota Moline Plow Co 235 U.S. 641, 650 (1915).
169 Under the United Nations Convention on the Law of the Sea, 1833 U.N.T.S. 3, concluded on December 10, 1982, and commencing on November 16, 1994 (UNCLOS),
no state may claim sovereignty over any part of the airspace, water column and seabed and subsoils beyond state jurisdiction. UNCLOS arts 86, 89 and 135.
170 Antarctic Treaty, 402 U.N.T.S. 71, concluded on December 1, 1959, and commencing on June 23, 1961 (Antarctic Treaty) art.IV expressly denies any claims to territorial
sovereignty in Antarctica. Observers, scientific personnel and staff in Antarctica are, however, subject to the jurisdiction of their state of nationality, including presumably,
any applicable national patent laws (Antarctic Treaty art.VIII(1)).
171 Generally, if an offer for sale, however, is made in the country of protection, infringement occurs even if the product is delivered abroad and does not physically enter
the country of protection. Rainer Moufang, “The extraterritorial reach of patent law” in Patents and Technological Progress in a Globalized World (2009), p.601 at pp.605,
610.
172 See section “Exhaustion defence” above.
173 Transgenic fish, however, are often developed to prevent reproduction. See e.g. Patent No.US5545808, Transgenic salmonid fish expressing exogenous salmonid growth
hormone (August 13, 1996).
174 TRIPS art.2(1) provides that in respect of Pts II (patents), III and IV, members shall comply with arts 1–12 and 19 Paris Convention for the Protection of Industrial
Property, 828 U.N.T.S. 305, commencing on September 5, 1970. Article 5ter Paris Convention provides that “the following shall not be considered as infringements of the
rights of a patentee: (i) the use on board vessels of other countries of the Union of devices forming the subject of his patent in the body of the vessel, in the machinery,
tackle, gear and other accessories, when such vessels temporarily or accidentally enter the waters of the said country, provided that such devices are used there exclusively
for the needs of the vessel …”.
175 Garrison, “Exceptions to patent rights in developing countries” (2006), p.9.
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enter another member country on a temporary or
accidental basis (regular, extended entrances into a foreign
country are considered temporary for the purposes of the
defence176); and (3) the patented product must be used
exclusively for the needs of the vessel.177

While it may be argued that patented fully automated
sea cage technology might fall within the three
requirements of the defence, it is less likely that the same
can be said for infringements of the patented aquatic
genetic material it contains. Protection of a patented
product in the vessel does not generally extend to cargo
because such products may not be used exclusively for
the needs of the vessel.178 It is likely that patented aquatic
genetic material in the cages would be considered by a
court to be cargo rather than as a product essential for the
cages’ operation, even if there is no other purpose for
operating the cages. Arguably, however, a nation may
craft a temporary presence defence to accommodate
self-replicating technology that is within a vessel and
where use of the technology is the sole purpose of a
vessel’s operation. It is unlikely that such a defence would
be limited by the requirements under TRIPS art.30 as the
temporary presence defence is a stand-alone defence
authorised under the Paris Convention for the Protection
of Industrial Property.179

Compensation alternatives
Article 30 does not preclude the crafting of a defence to
have the effect of compulsory licensing180 but without the
procedural constraints that make compulsory licensing
beyond the reach of most aquaculture breeders and
researchers, particularly in developing countries. While
there would be fewer procedural requirements that
safeguard the inventors’ interests, remuneration (or ex
post royalty) may ensure that the defence is less likely to
“unreasonably conflict with the normal working of the
patent”.181 Such an approach may be helpful generally “in
industries characterised by rapid, cumulative innovation
where high transaction costs and broad basic patents
threaten follow-on innovation”,182 such as in the case of
aquaculture.

Proposals for defences that incorporate compensation
are not new. Eisenberg suggested an ex post royalty
payment in lieu of a licence for uses that lead to
improvements in the field of the patent or for the
development of alternative means of achieving the same
purpose.183 Mueller suggested permitting non-consensual

use of research tools not readily available for licensing,
including for commercial uses except where the tool is
incorporated into the product, in return for a reach-through
royalty based on the market value of the new product
developed.184 O’Rourke suggested a “fair experimentation”
model based on fair use doctrine under copyright law
which would excuse a limited amount of infringement
according to defined factors (test) for courts to consider,185

subject to an ex post royalty.186 Depending on the use of
the test in a particular context, fair experimentation could
be used to excuse infringement by researchers attempting
to invent around the patent even when the eventual end
product is to be marketed commercially and may even
allow the marketing of an infringing product.187 These
types of creative options could be considered when
designing defences that incorporate the benefits of
compulsory licences,188 without the procedural burden
that make such licences out of reach of most farmers and
breeders.

Conclusion
The current defences that have evolved around TRIPS
flexibilities each have significant limitations when it
comes to balancing the rights and obligations for breeding
and experimenting with aquatic genetic material (see
summary in Table 1). In general, they do not adequately
deal with at least three problems posed by patents in
aquaculture. The first relates to extended monopolies
caused by regulatory approval that delay market entry of
genetically modified products. There is, however, scope
in accordance with TRIPS art.30 to craft a regulatory
approval defence for this product area. The second unique
problem for open ocean aquaculture relates to
extraterritorial aspects of patent infringement of aquatic
genetic material that may spontaneously replicate
(infringe) in multiple jurisdictions. Users could argue that
their infringement falls within the scope of a temporary
presence defence if the patented product is used
exclusively for the needs of a sea cage. Alternatively, as
temporary presence defences are not constrained by the
requirements of art.30, a nation could arguably broaden
its scope to include self-replicating technology.

The third and possibly most controversial problem
relates to the “functionality question”—the extent to
which a new strain may incorporate a patented genetic
trait before it may be used and commercialised without
authorisation from the patent holder. In other words,

176 Stena Rederi Aktiebolga v Irish Ferries Ltd [2003] EWCA Civ 66; [2003] R.P.C. 36 at [72]–[73].
177 J. Jonas Anderson, “Hiding behind nationality: the temporary presence exception and patent infringement avoidance” (2008) 15Michigan Telecommunications Technology
Law Review 1, 3.
178 R. Mikalsen, P. Harlfinger and A.P. Roskilly, “Patent protection in the marine industry: international legal framework and strategic options” (2011) 225 Proceedings of
the Institution of Mechanical Engineers 232, 238. See for example Dutch Patent Law 1995 art.54, which requires that the use of the patented product “is for the actual needs
of the vessel only”.
179 Paris Convention for the Protection of Industrial Property, 828 U.N.T.S. 305, commencing on September 5, 1970.
180 Garrison, “Exceptions to patent rights in developing countries” (2006), p.71.
181 TRIPS art.30.
182 Maureen A. O’Rourke, “Toward a doctrine of fair use in patent law” (2000) 100(5) Columbia Law Review 1177, 1238.
183 Rebecca S. Eisenberg, “Patents and the progress of science: exclusive rights and experimental use” (1989) 56(3) University of Chicago Law Review 1017, 1078.
184 Mueller, “No ‘dilettante affair’” (2001) 76(1) Washington Law Review 1, 58. See also the proposal for a statutory licence for patented DNA sequences requiring written
notice to the patent holder and a reasonable reach through royalty. Australian Law Reform Commission, “Genes and ingenuity: gene patenting and human health,” (2004),
para 23.11.
185 Five factor test: (i) the nature of the advion mw Roman”/>
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whether the trait must be expressed (performing a
function) or merely contained in the new strain and the
number of replications (subsequent generations) covered
by the defence given the risk of genetic throwbacks.
While the question is not settled for the defences outlined
in this article, there are emerging norms in the area of
patentability that protection may only attract when the
patented trait is performing its function at the time of the
alleged infringement. Clarification of this question for
emerging breeding defences under patent law is crucial
for aquatic breeders who wish to make a cross with a
strain that includes a patented genetic sequence, trait or
vaccine to develop a new strain without that patented
product. Clarification is essential about whether a
breeding defence could extend to subsequent
commercialisation and perhaps more fundamentally,
whether it could apply to aquatic animal strains (rather
than only plant varieties) and still be compliant with
TRIPS arts 27 and 30.

In addition to grappling with the “functionality
question”, more general defences have inherent tensions
when applied in the context of breeding in aquaculture.
If an experimental use defence is to facilitate the
development of new strains, it would generally need to
allow experiments with the patented genetic material
(using it as a tool for introduction into another plant or
animal genome). Most developed nations other than
Belgium only allow experiments on the invention (using
it to improve the tool), raising arguments that a broader
(“with”) defence could have unforeseen negative effects
on innovation in other fields and could be inconsistent
with TRIPS arts 27 and 30. Tensions for the use of
self-replicating genetic material are also evident in
exhaustion defences which generally only apply to
products sold, not to reproductions. The question is open,

however, about whether exhaustion could apply where
the self-replication occurs outside the purchaser’s control
or where it is a necessary but incidental step in using the
item for another purpose. As exhaustion is arguably not
subject to the constraints of TRIPS arts 27 and 30, a
nation may tailor an exhaustion defence to address these
questions for aquaculture. Emerging innocent bystander
defences may also address some of these tensions in light
of the often uncontrollable genetic co-mingling between
stocks in aquaculture.

Compulsory licensing is not affected by many of the
above tensions but its usefulness to breeders and
researchers is limited by the procedural requirements for
granting a licence. Commentators have often argued for
an art.30 type defence that has the effect of compulsory
licensing—including remuneration to the patent
holder—but without the procedural burden. It remains
an open question whether developing countries which
provide over 80 per cent of global aquaculture products
could craft such a defence on public interest grounds
under the reasonableness test in art.30.

If aquaculture is to meet expected demands for global
protein and income for developing countries, aquatic
genetic material must be equitably shared for
experimentation and breeding of new strains. On the one
hand, the rapidly emerging trend towards patenting
genetic material has the potential to undermine this
experimentation. On the other hand, defences have the
potential to equitably balance rights and obligations of
the diverse range of users and producers in aquaculture.
Mapping the defences that could apply to breeding new
strains in aquaculture is a first step towards developing
creative options for defences that address aquatic genetic
materials’ self-replicating and unique multi-jurisdictional
nature.

Table 1: Limitations of and options for defences applicable to breeding new plant and animal strains in aquaculture
Options for facilitating breeding in
aquaculture

Main limitations for breeding in aquaculture186Defence

Consider allowing non-fiscal exchange (e.g.
barter, gift).

Applies only where activities involving the patented invention
have not been carried out in public, are intended for the benefit of
the person who has conducted these activities and do not have a
commercial purpose.

Private and non-commercial use
defence

Consider allowing non-fiscal exchange (e.g.
barter, gift).

Does not allow unauthorised exchange unlike under plant breeder’s
rights.

Farmer’s privilege defence

Consider the Belgian model allowing exper-
iments “with” a patented invention.

Rarely allows experiments “with” an invention, i.e. using patented
genetic material (research tool) for breeding purposes. Defences
do not clearly allow breeders to make a cross with a strain that in-

Experimental use defence

Consider a more specific experimental use
defence for self-replicating technologies that
addresses expression of patented traits in
subsequent generations.

cludes a patented genetic sequence to develop and commercialise
a new strain without that gene expressed in it (as would be allowed
under a breeder’s exemption under plant breeder’s rights).

Clarify that the defence extends to use and
commercialisation of a new subsequent
strain if it incorporates, but not expresses,
the patented invention at the time of infringe-
ment.

Unclear whether the patented invention must be present (high
threshold) or expressed (lower threshold) in the new strain for the
defence to apply. Many defences apply only to plants.

Breeding defence

Clarify that the defence applies to aquatic
animals and plants.

186 The limitations are expressed as generalisations and are elaborated in the article.
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Options for facilitating breeding in
aquaculture

Main limitations for breeding in aquaculture186Defence

Clarify whether the defence may apply
where the patented article’s self-replication
occurs outside the purchaser’s control, or

Exhaustion depends on the purpose for which the patentee consent-
ed to the marketing of the patented item. It only applies to the
product sold, not to reproductions.

Exhaustion defence

where it might be a necessary but incidental
step in using the item for another purpose,
e.g. breeding.

Consider a temporary presence defence to
accommodate self-replicating technology
that is used within a vessel and where use
of the technology is the sole purpose of a
vessel’s operation.

May apply to methods of open ocean aquaculture production but
it would be difficult to argue that the defence applies to self-repli-
cating patented aquatic genetic material within roaming open ocean
cages.

Temporary presence defence

Consider the Swiss automatic non-exclusive
compulsory licence to deal with the risks of
overprotection arising from patents on re-
search tools (including genetic material).

Obstacles for breeders and farmers in gaining access to patented
genetic material because of procedural requirements and in the
case of dependent patents, the high threshold requirement to create
an important technical advance of considerable economic signifi-
cance.

Compulsory licensing

Consider a defence tailored to regulatory
approvals in aquaculture.

Many do not extend to research tools or non-pharmaceutical areas.Regulatory approval defence

Regulatory approval processes (human safety, animal welfare and
environmental safety) may unreasonably extend a patent monopoly
over aquatic genetic material.

Consider adapting the Swiss innocent by-
stander defence for aquaculture.

Difficult to reconcile with exclusive rights (irrelevance of intent)
conferred under art.28 TRIPS.

Innocent bystander defence

186 The limitations are expressed as generalisations and are elaborated in the article.
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