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ABSTRACT 

The recent rise of access and benefit sharing (ABS) and patent laws concerning the use 

of aquatic genetic resources is creating increasing legal complexity and uncertainty for 

the aquaculture sector. The complexity and uncertainty comes at a time when the sector 

needs unprecedented access and exchange of genetic resources, technologies and 

knowledge for its early stages of domestication and scientific research and 

development. Arguably, the complexity largely stems from using the geographical origin 

of a resource to determine which ABS or stand-alone technology transfer obligations 

apply. This may suit transactions of terrestrial genetic resources whose origin can be 

determined within national jurisdiction. It is less suited to self-replicating aquatic 

genetic resources that can migrate between jurisdictional areas. It is also less suited to 

regulating derivatives such as the digital (knowledge) resource accessed independently 

from the physical genetic resource. 

This thesis looks beyond the geographical origin to three underlying approaches that 

generalise how international instruments regulate ABS and technology transfer of 

genetic resources within three jurisdictional areas – proprietary (within national 

jurisdiction), stewardship (beyond national jurisdiction or the ‘deep sea’) and 

cooperative (in the Antarctic Treaty Area) approaches. The benefit of this categorisation 

is to understand the assumptions and principles underlying each instrument’s approach 

to technology transfer with a view to finding similarities and compatibilities between 

three shared legal challenges. First, determining the point at which derivatives and 

technical knowledge are sufficiently removed from the genetic resource on which they 

are based for technology transfer rules to no longer apply (derivative challenge). 

Secondly, the difficulties for distinguishing between commercial and non-commercial 

uses for which different technology transfer rules apply (commercial use challenge). 

Thirdly, how to address challenges for implementing technology transfer obligations 

over genetic resources located in multiple jurisdictions from multiple providers (extra-

territoriality challenge). 

Patent law plays an increasing role in the balancing of private interests over genetic 

resource technologies with the public interest in sharing the resources and knowledge 
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for further innovation in aquaculture. While most literature focuses on the conflicts 

between patent and ABS regimes, this thesis refocuses the debate on the compatibilities 

between the regimes, and how they can use consistent approaches to resolve the same 

challenges that they face. The thesis maps the defences that facilitate the sharing of 

patented genetic resource technologies for use in aquaculture breeding and research. 

It also analyses emerging norms for addressing the three legal challenges under the 

patent law defence framework that is compliant with the World Trade Organisation’s 

Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS). The 

research question asks whether a TRIPS-compliant patent law defence framework for 

technology and knowledge transfer can offer certainty and structure for equitably 

sharing physical and digital genetic resources for use in aquaculture under ABS regimes. 

The research found that while patents are proprietary in nature, the defence framework 

was not limited by the transactional and territorial nature of the proprietary approach 

under the United Nations’ Convention on Biological Diversity and Nagoya Protocol that 

regulate in situ and ex situ genetic resources within national jurisdiction. This meant that 

its approach to resolving the three legal challenges (derivatives, commercial use and 

extra-territoriality) were also consistent with the stewardship approach under the 

United Nations Convention on the Law of the Sea (UNCLOS) that facilitates the sharing 

of deep sea genetic resources for the benefit of the scientific and technological progress 

of all humankind. The research found that the TRIPS-compliant patent law defence 

framework was also consistent with the cooperative approach under the Antarctic 

Treaty System instruments, where private and public interests are balanced with the 

objective of supporting the collective purpose of freedom of scientific investigation. 

Using case studies of genetic resource technologies from sea sponges, tuna, deep sea 

shrimp, cold ocean pelagic fish and other examples of technologies relevant to product 

development in aquaculture, the research found TRIPS-compliant norms for addressing 

derivative, commercial use and extra-territorial challenges that could be applied 

consistently to the use of genetic resource across the jurisdictional areas. Regarding the 

derivative challenge, the biological origin (either present or expressed) of the derivative 

could be the determining factor for whether technology transfer obligations apply and 

these obligations could only be restricted by patented genetic resource inventions that 
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are based on the functional origin (expressed, not merely present) of the relevant 

genetic resource invention. Regarding the commercial use challenge, distinguishing 

between commercial and non-commercial uses of genetic resources creates 

unnecessary legal complexity. A more practical guide is determining whether the 

ultimate goal of the resource’s use is to promote technical or scientific progress. 

Proprietary interests are still protected by the functional origin approach. Regarding the 

extra-territorial challenge, states can implement their national obligations in a way that 

breaks the territorial nexus so that the provider state regulates access but the benefits 

are directed towards achieving a collective technology transfer goal.   

This research concluded that the TRIPS-compliant patent law defence framework is an 

underutilised but effective mechanism that is currently available for balancing rights and 

interests in genetic resources across the three jurisdictional areas. As the framework’s 

normative content evolves to suit new aquatic technologies, it can guide consistent 

interpretation of obligations under the patchwork of ABS regimes to create certainty for 

users and providers of genetic resources. This is not only in relation to the three 

common legal challenges in this thesis, but also to other challenges as they arise, 

including the unfolding negotiations of the implementing agreement under UNCLOS 

concerning ABS of deep sea genetic resources. In the meantime, more needs to be done 

to raise farmers’ and researchers’ awareness about patent law defences available to 

them. User certainty is a crucial first step towards facilitating the level of exchange of 

genetic resources, technologies and knowledge that is necessary for sustainably 

increasing aquaculture production to meet the protein needs of the world’s spiralling 

human population.  
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GLOSSARY AND ABBREVIATIONS1 

Access and benefit sharing (or ABS): A legal concept and framework for regulating how 

genetic resources may be accessed from in situ or ex situ sources and how the 

benefits arising from their use are equitably shared between the users and the 

providers of the genetic resource (Convention, art 15). 

Antarctic Treaty: The Antarctic Treaty, opened for signature 1 December 1959, 402 UNTS 

71 (entered into force 23 June 1961).   

Antarctic Treaty Area:  Antarctic land and waters in the area south of 60° South latitude 

(Antarctic Treaty, art VI). 

Antarctic Treaty System: The entirety of instruments and arrangements that regulate 

relations among states in Antarctica, including the Antarctic Treaty, Madrid Protocol 

and CCAMLR (see definitions below). 

Aquaculture: The farming of aquatic organisms, including fish, molluscs, crustaceans, 

invertebrates and aquatic plants. 

Area beyond national jurisdiction (also ‘deep sea’): The zone beyond state jurisdiction that 

comprises the high seas water column (‘the high seas’, UNCLOS arts 86-120) and the 

seabed and ocean floor and subsoil below the water column (‘the Area’ UNCLOS, 

arts 133-191). 

Biological resources: ‘Includes genetic resources, organisms or parts thereof, populations, 

or any other biotic component of ecosystems with actual or potential use or value 

for humanity’ (Convention, art 15). 

CCAMLR: Convention on the Conservation of Antarctic Marine Living Resources, opened for 

signature 20 May 1980, 1329 UNTS 47 (entered into force in 7 April 1982).  

CBD (also ‘Convention’): United Nations’ Convention on Biological Diversity, opened for 

signature 5 June 1992, 1760 UNTS 79 (entered into force 29 December 1993).  

Cooperative approach: Cooperative approach to technology transfer underlying the 

Antarctic Treaty System and the Plant Treaty. It is based on the assumption that 

technology (including knowledge) transfer achieves a collective purpose that 

transcends national boundaries. Under this approach, the provider state grants 

access to the genetic resource but the benefits of its use flow to the collective to 

achieve a particular goal. 

Covenant: See definition for ICESCR below. 

                                                      
1 For some of the key terms, different abbreviations are used because of the style requirements for different journals 
and book publishers. Each variation is included below. 
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Deep sea: See definition for ‘areas beyond national jurisdiction’. 

Digital resources: Data, information and knowledge about technologies based on the 

physical resource as well as other technical, scientific and socio-economic research 

results including the resources’ characterisation, evaluation and utilisation (Plant 

Treaty, art 13(2)(a)). 

Ex situ genetic resources: Genetic resources outside their habitats, such as genetic 

resources and derivatives in gene repositories. 

Genetic resources: ‘[M]eans genetic material of actual or potential value’ (Convention, art 

2). This thesis uses the term ‘genetic resources’ to include both the physical and 

digital genetic resource. 

Genetic material: ‘[M]eans any material of plant, animal, microbial or other origin 

containing functional units of heredity’ (Convention, art 2). 

ICESCR (also ‘Covenant’ or ‘International Covenant’): United Nations’ International 

Covenant on Economic, Social and Cultural Rights, opened for signature 16 

December 1966, 993 UNTS 3 (entered into force 3 January 1976). 

In situ genetic resources: Genetic resources within ecosystems and natural or manmade 

habitats. 

Jurisdictional area: One of three areas; areas within national jurisdiction, areas beyond 

national jurisdiction and the Antarctic Treaty Area. 

Madrid Protocol: Protocol on Environmental Protection to the Antarctic Treaty, opened for 

signature 4 October 1991, 30 ILM 1455 (entered into force 1998). 

New Instrument: The proposed implementing agreement under UNCLOS on the 

conservation and sustainable use of marine biological diversity of areas beyond 

national jurisdiction, GA Res 69/292, UN GAOR, 69th sess, 96th plen mtg, Agenda Item 

74(a), Supp No 49, UN Doc A/RES/69/292 (adopted 19 June 2015). 

Nagoya Protocol: The United Nations’ Nagoya Protocol on Access to Genetic Resources and 

the Fair and Equitable Sharing of Benefits Arising from Their Utilization to the 

Convention on Biological Diversity, opened for signature 29 October 2010, [2012] 

ATNIF 3 (entered into force 12 October 2014).  

Plant Treaty (or ‘ITPGRFA’): The Food and Agriculture Organisation of the United Nations’ 

International Treaty on Plant Genetic Resources for Food and Agriculture, opened 

for signature 3 November 2001, 2400 UNTS 303 (entered into force 26 June 2004). 

Proprietary approach: The proprietary approach to technology transfer underlying the ABS 

provisions of the Convention on Biological Diversity and Nagoya Protocol. It is based 

on assumptions of the transactional nature and territorial approach to sharing 
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genetic resources, technologies and knowledge. The transactional nature implies 

that there is a provider of the genetic resource who has legal control over a resource 

and who is entitled to obtain the benefit of others’ use of the resource. The 

territorial assumption implies that it is possible to determine the precise 

geographical origin of a particular genetic resource or derivative. 

Stewardship approach: The stewardship approach to technology transfer evident under the 

deep sea provisions of UNCLOS and the International Covenant. It is based on the 

assumption that while the physical deep sea genetic resource may become the 

property of the legal person or entity that obtained them, the cumulative 

information and knowledge about the use of genetic resources are held in trust for 

current and future generations of users and producers and for Earth as a system. It 

transcends the boundaries of the provider/user transactional relationship of the 

proprietary approach and includes a kind of trust obligation toward the genetic 

resource knowledge itself. 

Technology transfer: The transmission, diffusion and up-take of technology, knowledge, 

expertise, processes and so on, between and across national boundaries that deliver 

social, economic and environmental benefits. 

Three legal challenges: The three legal challenges analysed in Chapters 4-7: a) derivatives – 

determining the point at which derivatives and technical knowledge are sufficiently 

removed from the genetic resource on which they are based for technology transfer 

rules to no longer apply; b) commercial use – the difficulties for distinguishing 

between commercial and non-commercial uses for which different rules apply; and 

c) extra-territoriality – how to address challenges involving the transfer of genetic 

resources located in multiple jurisdictions from multiple providers. 

TRIPS: World Trade Organisation’s Agreement on Trade-Related Aspects of Intellectual 

Property Rights, in the Marrakesh Agreement Establishing the World Trade 

Organization, opened for signature 15 April 1994, 1869 UNTS 3 (entered into force 

1 January 1995) annex 1C. 

TRIPS-compliant patent law defence framework: Defences against infringement that are 

consistent with TRIPS articles 6 (exhaustion), 27(1) (non-discrimination), 30 

(exceptions) and 31 (mainly compulsory licences). 

UNCLOS: United Nations Convention on the Law of the Sea (III), opened for signature 10 

December 1982, 1833 UNTS 3 (entered into force 16 November 1994). 

World Trade Organisation (WTO): Established by the Marrakesh Agreement Establishing 

the World Trade Organization, opened for signature 15 April 1994, 1869 UNTS 3 

(entered into force 1 January 1995). 
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CHAPTER 1 INTRODUCTION 

This is the pre-peer reviewed version of the following article that is based on text from 

chapters 1 and 8 - Fran Humphries, ‘A Patent Defence Approach to Sharing Aquaculture 

Genetic Resources across Jurisdictional Areas’ (2017) The Journal of World Intellectual 

Property, 1-18 (advanced online version).  

Wiley has published it in final form at:   

http://onlinelibrary.wiley.com/doi/10.1111/jwip.12082/full 

[DOI: 10.1111/jwip.12082].  

This chapter may be used for non-commercial purposes in accordance with Wiley 

Terms and Conditions for Self-Archiving. 

 

Aquaculture needs to increase over a thousand fold by 2050 to meet the projected 

protein needs of the planet’s spiralling human population.2 Reasons for the urgent 

increase include capped and declining wild capture fisheries3 and terrestrial animal 

protein being mostly beyond the reach of the world’s poor.4 To reach this production 

target, farmers and researchers need access to aquatic biological resources and the 

genetic resources they contain, which are the building blocks for breeding new strains 

of aquatic animals and plants. Genetic materials are found in a biological resource’s cells 

and play a fundamental role in determining the structure and nature of cell substances. 

These materials are capable of variation and self-propagation and their value for 

farmers and researchers is the materials’ ability for manipulation through selective 

breeding, for example to create new strains that are resilient to the impacts of disease, 

intensive farming and climate change. These resources are also increasingly used to 

develop gene biotechnologies for commercial aquaculture. Current uses mainly concern 

the development of vaccines, broodstock selection markers and disease diagnostics5 but 

other technologies are becoming increasingly important for aquaculture product 

                                                      
2 FAO Committee on Fisheries, Sub-Committee on Aquaculture, ‘Moving Aquaculture Further Offshore: Governance 
Issues and Challenges’ (FAO technical paper, 5th sess. Phuket, Thailand, 27 September – 1 October 2010 
COFI/AQ/V/2010/7) [4]. 
3 See, eg, Christian Mullon, Pierre Fréon and Philippe Curry, ‘The Dynamics of Collapse in World Fisheries’ (2005) 6(2) 
Fish and Fisheries 111, 119. 
4 World Bank, Changing the Face of the Waters: The Promise and Challenge of Sustainable Aquaculture (The 
International Bank for Reconstruction and Development, 2007) 3. 
5 Garth L Fletcher and Matthew L Rise, Aquaculture Biotechnology (Wiley‐Blackwell, 2011) preface xii. 
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development such as bioinformative,6 transgenic and embryonic stem cell 

technologies.7  

 

While access to the physical genetic resource remains crucial for aquaculture’s early 

stages of domestication and breeding, biotechnology users may increasingly value the 

knowledge about the resource independently from the physical resource.8 An often 

cited general legal definition of genetic resources means ‘genetic material of actual or 

potential value’.9 Genetic material ‘means any material of plant, animal, microbial or 

other origin containing functional units of heredity’.10 However, the legal concept of 

genetic resources is flexible and dynamic so that it can cope with the rapid pace of 

innovation and technological change in sectors such as biotechnology and biology.11 

State practice has shown that genetic resources include not only the physical material 

but also the data, information and knowledge on genetic resources12 which this thesis 

calls the ‘digital resource’. The digital resource can include information about 

technologies based on the physical resource as well as other technical, scientific and 

socio-economic research results including the resources’ characterisation, evaluation 

and utilisation.13   

 

Human manipulation of genetic resources requires investment, and users of genetic 

resources are increasingly protecting their investments in new technologies by claiming 

patents that might limit others’ use of the resource. However, a range of international 

obligations and national laws determine the extent to which genetic resources, 

                                                      
6 Such as genomics and proteomics; see Chapter 5 n 98 and following text.  
7 Choy L Hew and Garth L Fletcher, ‘The Role of Aquatic Biotechnology in Aquaculture’ (2001) 197(1) Aquaculture 
191, 192. 
8 See Charles Lawson, ‘Information, Intellectual Property and the Global Information System for Plant Genetic 
Resources for Food and Agriculture’ (2015) 26 Australian Intellectual Property Journal 27, 27. 
9 Convention on Biological Diversity, opened for signature 5 June 1992, 1760 UNTS 79 (entered into force 29 
December 1993) (Convention) art 2. 
10 Convention art 2. 
11 Morten Walløe Tvedt, ‘Beyond Nagoya: Towards a Legally Functional System of Access and Benefit Sharing’ in 
Sebastian Oberthür and G Kristen Rosendal (eds), Global Governance of Genetic Resources: Access and Benefit Sharing 
After the Nagoya Protocol (Routledge 2014) 158, 158.   
12 Report of the Meeting of the Group of Legal and Technical Experts on Concepts, Terms, Working Definitions and 
Sectoral Approaches, Ad Hoc Open-Ended Working Group on Access and Benefit-Sharing, 7th mtg, Provisional Agenda 
Item 3, UN Doc UNEP/CBD/WG-ABS/7/2 (12 December 2008) annex (‘Outcome of the Meeting of the Group of Legal 
and Technical Experts on Concepts, Terms, Working Definitions and Sectoral Approaches’) [20]. 
13 International Treaty on Plant Genetic Resources for Food and Agriculture, opened for signature 3 November 2001, 
2400 UNTS 303 (entered into force 26 June 2004) (‘Plant Treaty’) art 13(2)(a). 
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technologies and know-how are made available for others to adopt, adapt and modify. 

The question of whether access to, and sharing the benefits from the use of, genetic 

resources (called ‘access and benefit sharing’ or ‘ABS’) can be managed sustainably – 

environmentally, economically and socially – depends on finding a fair balance between 

the public and private interests protected under the relevant laws. It also depends on 

navigating the complex ABS and technology transfer regimes for aquatic species that 

migrate across three jurisdictional areas – within national jurisdiction, beyond national 

jurisdiction and in Antarctica.  

 

The analysis conducted in this thesis investigates the relationship between patent law’s 

frameworks on the one hand and ABS frameworks on the other, and the extent to which 

they mutually facilitate the level of technology, including knowledge, transfer of aquatic 

genetic resources that is essential for aquaculture to meet its expected food production 

targets. While the majority of scholarship focuses on the conflict between the relevant 

laws, this thesis takes a more constructive approach and the research question asks 

whether the evolving framework for defences against infringement under patent law 

can offer certainty and structure for fair technology transfer of physical and digital 

genetic resources for use in aquaculture under ABS regimes. 

 

The thesis has three broad themes: aquaculture, patent law and technology/knowledge 

transfer within ABS regimes. The significance and importance of each theme is 

introduced in section 1.1 of this chapter and elaborated in the subsequent chapters of 

published and unpublished papers. The importance of the research question is outlined 

in section 1.2 which includes an overview of the key challenges facing the three themes 

and the legal problems they have in common. These common legal problems form the 

starting point for answering the research question in relation to the patent law and ABS 

regimes analysed in each chapter. Section 1.3 lists the aims of the research. These aims 

are addressed by one or more of the chapters, which is explained in the thesis structure 

(section 1.4). The linkages between the chapters, aims, themes and concepts are 

represented in the conceptual model and thesis structure diagram in section 1.5. This 

thesis is presented in the form of published and unpublished papers in accordance with 
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the Griffith University Policy on a PhD thesis formatted as published and unpublished 

papers (Appendix). 

 

1.1 Importance  of  patent  and  ABS  regimes  for  technology  transfer  

in  aquaculture 

Patents 

The World Trade Organisation’s (WTO) Agreement on Trade-Related Aspects of 

Intellectual Property Rights (TRIPS)14 provides minimum standards for intellectual 

property regulation as applied to WTO Member’s nationals. To comply with their 

obligations under TRIPS, all WTO Members must make exclusive patent rights available 

for any invention in any field of technology provided that the product or process is new 

(for example not known to the public before the date of filing an application),15 non-

obvious (involving an inventive step) and useful (capable of industrial application).16 This 

is subject to optional exclusions from patentability including plants and animals (but 

Members must allow the patenting of microorganisms) and essentially biological 

processes for the production of plants and animals, in other words, conventional 

breeding (but they must allow the patenting of the production of plants and animals by 

non-biological and microbiological processes).17 The effect of a patent is to give the 

patent holder exclusive use and dealing with the invention for up to 20 years.18 

 

The question of patentability of genetic resources is beyond the scope of this thesis 

because the research question concerns defences against infringement of patents once 

they have already been granted. However, it is relevant to note that the law relating to 

patentability of genetic resources is rapidly evolving. For example, in 2015 the Australian 

High Court in D'Arcy v Myriad Genetics Inc (Myriad) held that an isolated nucleic acid 

coding for certain mutations in the human BRACA1 polypeptide (which indicates genetic 

                                                      
14 Marrakesh Agreement Establishing the World Trade Organization, opened for signature 15 April 1994, 1869 UNTS 
3 (entered into force 1 January 1995) annex 1C (‘Agreement on Trade-Related Aspects of Intellectual Property Rights’) 
(‘TRIPS’).  
15 Patents Act 1990 (Cth) s 18. 
16 TRIPS art 27(1). 
17 TRIPS art 27(3)(a). 
18 TRIPS art 33. 
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susceptibility to breast and ovarian cancers) was not a patentable invention within the 

meaning of s 18(1)(a) of the Patents Act 1990 (Cth).19 The Australian Commissioner of 

Patents has introduced a revised examination practice taking into account the Myriad 

decision, which among other things specifically excludes claims to isolated naturally 

occurring human or non-human DNA or RNA and to cDNA in cases where it merely 

replicates the genetic information of a naturally occurring organism.20 In 2013 the 

United States Supreme Court held that ‘a naturally occurring DNA segment is a product 

of nature and not patent eligible merely because it has been isolated, but that cDNA is 

patent eligible because it is not naturally occurring.’21 It remains to be seen whether US 

courts will apply this rationale beyond DNA to other naturally occurring molecules.22  

 

This thesis excludes patentability from the scope of this thesis for several reasons. While 

exclusions from patentability have a lengthy history, the existence of defences is a more 

recent phenomenon.23 Defences are rapidly becoming an important and flexible 

strategy for reconciling conflicting interests arising from changes in the scientific, 

technological and economic environment.24 Scholars point out that defences are not as 

blunt as exclusions as they can be conditioned, for example by requiring some 

remuneration.25 They argue that defences are more likely to end up as significant 

limitations because they are administered primarily by the courts, whereas exclusions 

tend to be administered in the first instance by patent offices, which, unlike courts, may 

overlook the public interest of exclusions and tend to grant patents when in doubt.  

                                                      
19 D’Arcy v Myriad Genetics Inc (2015) 89 ALJR 924. 
20 Australian Patent Office, ‘Examination Practice Following the High Court Decision in D’arcy v Myriad Genetics Inc’ 
3 < https://www.ipaustralia.gov.au/about-us/news-and-community/news/examination-practice-following-high-
court-decision-darcy-v-myriad>. 
21 Association for Molecular Pathology v. Myriad Genetics, Inc. 2013. 133 S. Ct. 2107. 
22Jacob S Sherkow and Henry Greely, ‘The History of Patenting Genetic Material’ (2015) 49(1) Annual Review of 
Genetics 161, 176. 
23 Lionel Bently, Experts’ Study on Exclusions from Patentable Subject Matter and Exceptions and Limitations to the 
Rights, World Intellectual Property Organization Standing Committee on the Law of Patents, 15th sess, WIPO Doc 
SCP/15/3 (2 September 2010) Executive Summary 5 [3]. 
24 Lionel Bently, Experts’ Study on Exclusions from Patentable Subject Matter and Exceptions and Limitations to the 
Rights, World Intellectual Property Organization Standing Committee on the Law of Patents, 15th sess, WIPO Doc 
SCP/15/3 (2 September 2010) annex 1 (‘Introduction’) 65. The changes mean that more basic science is patentable 
than was previously the case and defences have been introduced to ensure access to the basic building blocks of 
science that formerly fell outside the patent regime: Ibid 31.  
25 Ibid 65. 
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Importantly, while an exclusion can be circumvented through clever claim drafting, 

defences are less susceptible to such techniques. 26 

 

Where patents are granted, holders have exclusive rights over the making, use, sale, 

offering for sale and importing of the products of an invention.27 The types of product 

claims of relevance to aquaculture that have been patented in the past under various 

national laws include those concerning actual genetic materials such as lysosyme 

constructs28 and DNA vaccines,29 as well as the products that are produced by the use 

of genetic materials, such as synthetic sponge chemical compounds,30 antifreeze protein 

vectors31 and recombinant luciferase from the deep sea shrimp.32 In the case of a 

process, patent rights extend to preventing a person from unauthorised use of the 

process and from using, offering for sale, selling and importing at least the product 

directly obtained from the process.33 Process claims have included tuna germ cell 

transplantation surrogate technology,34 developing transgenic fish,35 and breeding 

methods such as polyploidy and hybridisation.36 Some Members may allow the 

patenting of conventional breeding techniques.37 Even Members that do not allow such 

patenting have found that the products produced from these processes are patentable 

in principle.38 These kinds of products and processes are used in the thesis as practical 

examples of where private and public interests converge under ABS and patent law 

frameworks.   

 

                                                      
26 Ibid. 
27 TRIPS art 28(1)(a). 
28 Chapter 2 n 74. 
29 Chapter 2 n 84. 
30 Chapter 5 n 83 and following text. 
31 Chapter 7 n 84. 
32 Chapter 6 n 25 and following text. 
33 TRIPS art 28(1)(b). 
34 Chapter 6 n 30 and following text. 
35 Chapter 2 n 74; Chapter 7 n 83.  
36 Chapter 2 n 75-76. 
37 For example the United States of America: see, eg, Michael Blakeney, ‘Patenting of Plant Varieties and Plant 
Breeding Methods’ (2012) 63(3) Journal of Experimental Botany 1069, 1070. 
38 Plant Bioscience Limited v Syngenta Participants AG and Groupe Limagrain Holding (European Patent Office 
Enlarged Board of Appeal, G0002/13, 25 March 2015) 66.  
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Generally, patentees emphasise in support of maximising their rights that the role of 

patent protection is to encourage research and innovation39 and scientific or 

technological progress.40 TRIPS establishes a legal framework for promoting 

technological innovation and for the transfer and dissemination of technology to the 

mutual advantage of producers and users of technological knowledge in a manner 

conducive to social and economic welfare.41  In the context of patents, this is achieved 

through a minimum level of protection42 and flexibility about the ‘means by which this 

minimum level of protection is secured in each Member’s legal system.’43 In formulating 

or amending their laws, Members ‘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 TRIPS.44 While there is ongoing debate about the scope 

of the flexibilities under TRIPS,45 understanding how technology transfer takes place in 

reality partly depends on how Members use these flexibilities, including articles 6 

(exhaustion), 27(1) (non-discrimination), 30 (exceptions) and 31 (mainly compulsory 

licences).46 The thesis calls these flexibilities collectively the TRIPS-compliant patent law 

defence framework that regulates the balancing of private and public interests in the 

physical and digital genetic resources on which a patented invention is based. Chapter 

4 maps the defences of relevance to product development in aquaculture. It examines 

evolving legal norms for experimental use exceptions, breeding defences, regulatory 

approval defences, compulsory licensing, non-commercial use exceptions, farmers’ 

privilege defences, exhaustion, innocent bystander defences, temporary presence 

defences and some alternative defences based on compensation. These legal norms are 

further examined in the context of the ABS and technology transfer obligations in 

Chapters 5, 6 and 7.  

                                                      
39 Susy Frankel, 'An Experimental Use Defence from Patent Infringement for New Zealand' (2009) 12(5) Journal of 
World Intellectual Property 446, 446. 
40 Rebecca S Eisenberg, 'Patents and the Progress of Science: Exclusive Rights and Experimental Use' (1989) 56(3) The 
University of Chicago Law Review 1017, 1024. 
41 TRIPS art 7. 
42 TRIPS art 27. 
43 Panel Report, Canada – Patent Protection of Pharmaceutical Products, WTO Doc WT/DS114/R (17 March 2000) 
[4.30] (‘Canada – Pharmaceutical Products Case’), citing TRIPS art 1(1) (emphasis in original). 
44 TRIPS art 8(1). 
45 Tu Thanh Nguyen, Competition Law, Technology Transfer and the TRIPS Agreement (Edward Elgar, 2010) 4. 
46 The flexibilities are to be implemented in a manner supportive of the Declaration on the TRIPS Agreement and 
Public Health, WTO Doc WT/MIN(01)/DEC/2 (20 November 2001, adopted 14 November 2001) arts 4-5.  
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Patents are increasingly becoming a more viable option for protecting investment of 

genetic resource innovations in aquaculture.47 This is more the case in industrialised 

aquaculture where developing fast-growing disease-free fish is very expensive48 and 

risky49, whereas the result can be copied at very low costs.50 Although national 

governments were responsible for much of the initial exchange of aquatic genetic 

material, commercial breeding centres that seek to protect their proprietary interests 

now provide the majority of genetic material for the main commercial aquatic species 

including carp, salmon, tilapia and marine shrimp.51 Further, biotechnological 

innovation in aquaculture may be dependent on protecting investment where the 

resources are: difficult to obtain for example from areas beyond national jurisdiction; 

difficult to store, for example, due to the limited effectiveness of cryopreservation of 

aquatic genetic material for gene banking;52 or where the process from research to 

regulatory approval can take decades.53 Patents, however, over food aquatic genetic 

material are not yet as extensive as those in other fields such as pharmaceutical and 

terrestrial agriculture.54 Nevertheless the rapid rate of technological change in 

aquaculture55 is likely to result in a corresponding increase in patents to protect 

investment.  

                                                      
47 See Chapter 3 n 1 and following text. 
48  Ben Hays and Øivind Andersen, 'Modern Biotechnology and Aquaculture' in Trygve Gjedrem (ed), Selection and 
Breeding Programs in Aquaculture (Springer, 2005) 301, 316. 
49 Whereas crop seeds will yield a harvest the same or following year, fish species have a relatively long time interval 
over a period of years between acquisition of roe and marketing of farmed fish, making fish more vulnerable to 
market fluctuations: 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, 100. 
50 Ibid 102. 
51 Devin M Bartley et al, ‘The Use and Exchange of Aquatic Genetic Resources for Food and Agriculture’ (Background 
Study Paper No 45, Commission on Genetic Resources for Food and Agriculture, Food and Agriculture Organization 
of the United Nations, September 2009) 18. 
52 For example there is still no technology for gene banking of some species such as crustaceans; John A H Benzie, 
'Use and Exchange of Genetic Resources of Penaeid Shrimps for Food and Aquaculture' (2009) 1(3-4) Reviews in 
Aquaculture 232, 235. 
53 See, eg, the process for AquAdvantage Salmon in 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, Intellectual Property and Genetically Modified Organisms: A Convergence in Laws (Ashgate 2015) 
185, 189. 
54 While patents are on the increase, at the time of writing, no patented genetically engineered aquatic species has 
been approved for commercial production.  A patent relating to modified salmon (AquAdvantage) is awaiting 
commercial approval: ibid. However, ‘possibly, transgenic carps have been commercialized in China and transgenic 
Nile tilapia in Cuba, but this is disputed’; Dunham, Rex A, Aquaculture and Fisheries Biotechnology: Genetic 
Approaches (CAB International, 2004) 247.  
55 See Didier Montet and Ramesh C Ray, Aquaculture Microbiology and Biotechnology, Vol. 1 (Science Publishers, 
2009). 
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Conversely, the advent of patented genetic material inventions can be a dampener on 

technology transfer for the purpose of innovation in the aquaculture sector. The claim 

of a patent or patent application sets out the scope of the protection by defining the 

subject matter description of the invention.56 Under patent law, protection generally 

extends to every plant or animal containing the inventive element or resulting from a 

patented process.57 This means that a broad patent claim concerning a gene or gene 

carrier (vector) of a plant or animal may have the same outcome as patenting the whole 

plant or animal.58 A concern is that broad patent claims relating to aquatic genetic 

resources could restrict access to the physical and digital resource for further research 

or use by others.59 For example, the holder of a patented strain may be able to prevent 

others from using it for breeding purposes to create new strains and technologies.60 

Biotechnology research is particularly susceptible to patent thickets,61 where using one 

patented genetic resource may require the permission of several patent holders for 

different product or process inventions over the same resource. For example, patents 

over fish transgenic technologies can affect access to the genetic resources on which 

they are based such as luciferase, antifreeze reporter genes and lysozyme constructs.62 

Permission could be refused or cost prohibitive, and the lost opportunity for using the 

genetic resources can have a dampening effect on research.63 This can lead to Heller 

and Eisenberg’s often cited ‘tragedy of the anti-commons’ in which people underutilise 

a scarce resource because multiple owners block each other’s use of the resource.64 

Chapter 3 introduces some of the implications for product development in aquaculture 

as patents concerning aquatic genetic resources become more common. These 

implications are elaborated further in Chapters 5, 6 and 7. 

                                                      
56 Sanderson and Humphries, above n 53, 196. 
57 Viola Prifti, ‘The Breeding Exemption in Patent Law: Analysis of Compliance with Article 30 of the TRIPS Agreement’ 
(2013) 16 Journal of World Intellectual Property 218, 218.  
58 Nuffield Council on Bioethics, The Use of Genetically Modified Crops in Developing Countries: A Follow-Up 
Discussion Paper (Discussion Paper, 2004) 88 [6.10].  
59 Julia Jabour-Green and Dianne Nicol, ‘Bioprospecting in Areas Outside National Jurisdiction: Antarctica and the 
Southern Ocean’ (2003) 4 Melbourne Journal of International Law 76, 94.  
60 Nuffield Council on Bioethics, above n 58, 88 [6.10]. 
61 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, 12. 
62 Chapter 2 n 85 and following text. 
63 Mueller, above n 61, 12. 
64 Michael A Heller and Rebecca S Eisenberg, 'Can Patents Deter Innovation? The Anticommons in Biomedical 
Research' (1998) 280 (5364) Science 698, 701. 
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Patents over aquatic genetic resource inventions raise questions of fairness because 

technological change is the result of the cumulative knowledge of others. It is not easy 

to determine how much of the returns from the innovation should be credited to the 

creator of the invention and how much to the use of the global knowledge commons.65 

In effect this apportionment of credit is what patent law and ABS frameworks attempt 

to do although they go about achieving it in different ways depending on their approach 

to technology transfer. It is the similarities and compatibilities of these approaches 

(proprietary, stewardship and cooperative) to technology transfer that is the subject of 

this thesis. This thesis does not engage in the moral and legal debates about patenting 

life forms and biopiracy, which has been done extensively elsewhere.66 Rather, it 

focuses on: (a) some examples of patented genetic resource inventions that are also 

subject to ABS regimes; (b) how the TRIPS-compliant patent law defence framework can 

balance public and private interests in the physical and digital genetic resource on which 

a patented invention is based with the objective of generating further technological 

innovation; and (c) how the TRIPS-compliant patent law defence framework can guide 

normative development of ABS and technology transfer obligations that deal with the 

same genetic resource technologies. Arguably, legal certainty about the relationship 

between patent law and ABS law would be a major incentive for further innovation of 

aquatic genetic resource technologies.67  

 

Access and Benefit Sharing 

 

Access and benefit sharing is a legal concept and framework for regulating how genetic 

resources may be accessed from in situ (within ecosystems and natural or manmade 

habitats)68 or ex situ (outside habitats,69 such as genetic resources in gene repositories) 

                                                      
65 Bernard P Herber, 'Bioprospecting in Antarctica: the Search for a Policy Regime' (2006) 42(2) Polar Record 139, 141. 
66 Regarding the debate on patenting life forms see, eg, Vandana Shiva, Stolen Harvest: the Hijacking of the Global 
Food Supply (South End Press, 2000). Regarding biopiracy see, eg, Ikechi Mgbeoji, Global Biopiracy: Patents, Plants, 
and Indigenous Knowledge (UBC Press, 2005). 
67 See G Kirsten Rosendal, Ann Ingeborg Myhr, and Morten Walløe Tvedt, ‘Access and Benefit Sharing Legislation for 
Marine Bioprospecting: Lessons From Australia for the Role of Marbank in Norway’ (2016) 19 (3-4) The Journal of 
World Intellectual Property 86, 96.  
68 See, eg, Convention art 2. 
69 See, eg, Convention art 2. 
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sources within the control of a provider. It also regulates how the benefits arising from 

their use are fairly and equitably shared between the users and the providers of the 

genetic resource.70  

 

The instruments examined in this thesis that influence ABS and technology transfer of 

genetic resources for biotechnology or breeding use in aquaculture are the United 

Nations’ Convention on Biological Diversity (‘Convention’),71 the Nagoya Protocol on 

Access to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from 

Their Utilization to the Convention on Biological Diversity (‘Nagoya Protocol’),72 United 

Nations Convention on the Law of the Sea (‘UNCLOS’),73 International Covenant on 

Economic, Social and Cultural Rights (International Covenant)74 the Antarctic Treaty,75  

Protocol on Environmental Protection to the Antarctic Treaty (‘Madrid Protocol’),76 

Convention on the Conservation of Antarctic Marine Living Resources (‘CCAMLR’)77 and 

TRIPS. Other instruments examined with potential relevance to aquaculture include the 

International Treaty on Plant Genetic Resources for Food and Agriculture (‘Plant 

Treaty’)78 and the proposed implementing agreement under UNCLOS on the 

conservation and sustainable use of marine biological diversity in areas beyond national 

jurisdiction (the New Instrument).79 To varying degrees, states have ratified some of the 

                                                      
70 Convention art 15. 
71 The Convention is a multilateral treaty providing a framework for national strategies and laws for the conservation 
and sustainable use of biological diversity: Convention, above n 9. 
72 Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from Their 
Utilization to the Convention on Biological Diversity, opened for signature 29 October 2010, [2012] ATNIF 3 (entered 
into force 12 October 2014). The Protocol has not yet entered into force for Australia. The Protocol is a supplementary 
agreement to the Convention providing a transparent legal framework for the effective implementation of the fair 
and equitable sharing of benefits arising out of the ‘utilization of genetic resources’: at art 1. 
73 United Nations Convention on the Law of the Sea, opened for signature 10 December 1982, 1833 UNTS 3 (entered 
into force 16 November 1994) (‘UNCLOS’). 
74 International Covenant on Economic, Social and Cultural Rights, opened for signature 16 December 1966, 993 UNTS 
3 (entered into force 3 January 1976) (‘International Covenant’).  
75 Antarctic Treaty, opened for signature 1 December 1959, 402 UNTS 71 (entered into force 23 June 1961) (‘Antarctic 
Treaty’). 
76 Protocol on Environmental Protection to the Antarctic Treaty, opened for signature 4 October 1991, 30 ILM 1455 
(entered into force 1998) (‘Madrid Protocol’). 
77 Convention on the Conservation of Antarctic Marine Living Resources, opened for signature 20 May 1980, 1329 
UNTS 47 (entered into force in 7 April 1982) (‘CCAMLR’). 
78 International Treaty on Plant Genetic Resources for Food and Agriculture, opened for signature 3 November 2001, 
2400 UNTS 303 (entered into force 26 June 2004) (‘Plant Treaty’). 
79 Development of an International Legally-Binding Instrument under the United Nations Convention on the Law of 
the Sea on the Conservation and Sustainable Use of Marine Biological Diversity of Areas beyond National Jurisdiction, 
GA Res 69/292, UN GAOR, 69th sess, 96th plen mtg, Agenda Item 74(a), Supp No 49, UN Doc A/RES/69/292 (adopted 
19 June 2015) (‘New Instrument Resolution’). 
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above instruments and implemented domestic ABS legislation.80 Due to the broad range 

of instruments examined in this thesis, questions of ratification, implementation and 

compliance are beyond the scope of the research question, which only focuses on the 

obligations under ABS regimes if a state has ratified the relevant instrument.   

 

Users and providers of genetic resources and derivatives can be individuals, legal 

entities or governments. Depending on how a state implements its international 

obligations, the details of national ABS laws, policies and implementation can vary 

between countries. ABS rules only apply to the use of a biological resource for its genetic 

material, for example using the material or knowledge to breed a new strain, rather 

than for the resource’s other qualities such as using the product (fillet) for human 

consumption. A key issue for aquaculture is that it is sometimes difficult to distinguish 

when a particular resource is used for its genetic material or for its biological product.81 

Some farming operations specialise in producing breeding stock or seed (hatchery 

facilities), while others may focus on growing out stocks obtained from hatcheries or 

wild sources (such as farming grow out and sea ranching). While there is some 

segregation of the industry into seed production and grow-out facilities,82 breeding can 

occur during grow-out unless steps are taken to prevent it. Case studies in Chapters 5 

(sponge) and 6 (tuna) provide examples where the demarcation between using a 

resource for its genetic material and its other attributes may be blurred, causing 

confusion about whether ABS rules apply. 

 

The ABS concept was originally intended to create economic incentives for conserving 

and sustainably using biological resources by requiring users to compensate providers 

who bear the cost of the resources’ physical conservation.83 Chapter 2 highlights how 

this rationale evolved in response to conflict over sharing terrestrial genetic resources 

between developed and developing countries and does not fit well with the pattern of 

                                                      
80 See for example Australia’s Environment Protection and Biodiversity Conservation Act 1999 (Cth) implementing 
obligations under the Convention; and the European Union’s Regulation (EU) No 511/2014 of the European 
Parliament and of the Council of 16 April 2014 on compliance measures for users from the Nagoya Protocol on Access 
to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from their Utilization in the Union Text 
with EEA relevance [2014] OJ L 150.  
81 See Chapter 2 n 25 and following text. 
82 Bartley et al, above n 51, 2. 
83 Charles Lawson, Regulating Genetic Resources (Edward Elgar Publishing, 2012) 21. 
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exchange of aquatic genetic resources for use in aquaculture.84 Chapters 6 and 7 further 

highlight how the rationale and the jurisdictional assumptions on which ABS are based 

cause problems for fairly sharing aquatic genetic resources sourced from areas beyond 

national jurisdiction and the Antarctic Treaty Area. In these jurisdictional areas there are 

no sovereign rights to grant access, nor a solid legal basis for obtaining benefits as the 

‘provider’.  

 

Technology or knowledge transfer can be one of the benefits shared under the ABS 

framework arising from the utilisation of genetic resources.85 It can also arise from 

stand-alone obligations, which require countries to facilitate the transfer of 

technologies that make use of genetic resources to other countries.86 The technologies 

and knowledge that fall within the scope of this thesis are those that relate to physical 

and digital genetic resources, rather than other aquaculture technological innovations 

such as infrastructure and feed. Technological change is a collective, cultural and 

evolutionary process where the advanced technologies of a given era are almost always 

the work of many inventors and developers.87 Evidence compiled by the World Bank 

suggests that for developing countries, technological change is mainly a process of 

dissemination (transfer, implementation, use) rather than of technological invention.88 

However, recognising that technology transfer will not be effective as a one-off and one-

way activity,89 many of the instruments analysed in this thesis treat technology transfer 

as the transfer of a system that includes materials, know-how, procedures and 

processes, rather than as the mere transfer of a product such as the sale of germplasm 

technology.90 This includes technological cooperation, capacity building and joint 

                                                      
84 Chapter 2 n 19 and following text. 
85 See Chapter 5 n 36 and following text. 
86 See Chapter 5 n 15 and following text. 
87 Richard R Nelson, 'Linkages Between the Market Economy and the Scientific Commons' in Keith E Maskus and J H 
Reichman (eds), International Public Goods and Transfer of Technology Under a Globalized Intellectual Property 
Regime (Cambridge University Press, 2004) 121, 125. 
88 World Bank, Global Economic Prospects 2008: Technology Diffusion in the Developing World (World Bank, 2008) 
92. 
89 Technology Transfer and Co-operation, Conference of the Parties to the Convention on Biological Diversity, 9th mtg, 
Agenda Item 4.3, UN Doc UNEP/CBD/COP/DEC/IX/14 (9 October 2008) annex (‘Strategy for the Practical 
Implementation of the Programme of Work on Technology Transfer and Scientific and Technological Co-operation’) 
para 4. 
90 Regarding the Convention see ibid. Regarding UNCLOS see Intersessional Workshops Aimed at Improving 
Understanding of the Issues and Clarifying Key Questions as an Input to the Work of the Working Group in Accordance 
with the Terms of Reference Annexed to General Assembly Resolution 67/78: Summary of Proceedings Prepared by 
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development of technologies so that recipients can invent new technologies that suit 

their local needs. While states have these obligations under the various instruments, 

they have struggled with their implementation,91 largely because of the practical 

difficulties of balancing private interests (such as patents) with the public interest in 

accessing genetic resource technologies for new inventions.92  

 

Proprietary interests under patent law are integral to determining access to and benefit 

sharing of genetic resources on which the inventions are based. However, patent and 

ABS regimes have evolved in separate fora – the WTO and the United Nations 

respectively – and in general states implement their patent and ABS obligations under 

separate bodies of law. A central problem for this thesis is that the lack of integration of 

approaches to sharing aquatic genetic resources under patent law and ABS regimes 

causes a complex system of laws that may apply to a given resource. Such confusion 

about the circumstances in which the use and exchange of a given genetic resource or 

derivative is restricted or freely available can deter research, inhibit local inventions and 

undermine the conservation of genetic diversity in aquaculture. The purpose of this 

thesis is to find practical solutions to problems for the implementation of both stand-

alone technology transfer obligations and those embedded in ABS frameworks. It does 

this by using the approach, principles and emerging normative content of the TRIPS-

compliant patent law defence framework as a starting point for finding common ground 

between the regimes.  

 

The majority of genetic resources and technologies for breeding in aquaculture are 

currently freely exchanged or sold without further conditions attached.93 For some of 

the major species there is a trend to develop local strains of farmed animals to 

                                                      
the Co-chairs of the Working Group, Ad Hoc Open-ended Informal Working Group, (Advanced, Unedited Version, 
New York, 19-23 August 2013) (‘IWG Intersessional Workshops’) [128].  
91 See, eg, the implementation gap in relation to UNCLOS technology transfer obligations: Letter Dated 30 June 
2011 from the Co-Chairs of the Ad Hoc Open-ended Informal Working Group to the President of the General 
Assembly, Ad Hoc Open-ended Informal Working Group, 66th sess, Agenda Item 77(a), UN Doc A/66/119 (30 
June 2011) [36].  
92 See, eg, Ane Jorem and Morten Walløe Tvedt, ‘Bioprospecting in the High Seas: Existing Rights and Obligations in 
View of a New Legal Regime for Marine Areas Beyond National Jurisdiction’ (2014) 29 International Journal of Marine 
and Coastal Law 321, 342. 
93 Sélim Louafi and Marie Schloen, ‘10 Practices of Exchanging and Utilizing Genetic Resources for Food and 
Agriculture and the Access and Benefit-sharing Regime’ in Evanson Chenge Kamu and Gerd Winter,  Common Pools 
of Genetic Resources: Equity and Innovation in International Biodiversity Law (Earthscan 2013) 193, 196. 
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counteract the spread of disease, which may limit the exchange of biological material 

but increase the need to exchange technology and information.94 Aquaculture can rely 

on technologies including research tools created for general use in other sectors such 

the pharmaceutical sector which are more likely to be subject to ABS laws and 

agreements. Examples include using lysozyme constructs from rainbow trout to 

improve immunity in other fish (Chapter 2)95 and using deep sea shrimp 

bioluminescence technologies to function as reporter genes to for example, determine 

expression of other constructs (Chapter 6).96 However, ABS agreements for sharing 

genetic resources for breeding in the aquaculture sector are expected to increase: as 

countries clarify and implement their ABS obligations under the relevant instruments;97 

as farmers become aware of their obligations under national ABS laws;98 and as the 

aquaculture sector relies more heavily on biotechnologies.   

 

Determining whether ABS and technology transfer obligations under the various 

instruments apply to a given genetic resource depends on where the physical sample 

originated. In other words, geographical origin is emerging as the approach for 

determining whether a given resource falls within a particular regime.99 This 

geographical origin benchmark might be relatively clear for terrestrial resources within 

national jurisdiction that have limited independent movement or range and centuries 

of documentation and research. However aquatic genetic resources are located in two 

other jurisdictional areas; areas beyond national jurisdiction and in the Antarctic Treaty 

Area (see below). Figure 1 summarises how these instruments interact in regulating 

aquatic genetic resources across the three jurisdictional areas. The free movement of 

aquatic species between jurisdictional areas and the lack of information about the 

particular accession’s origin challenges whether the geographical approach is 

appropriate for the exchange and use of aquatic genetic resources. Instead, this thesis 

drills down beyond the geographical approach to three underlying approaches that 

                                                      
94 Bartley et al, above n 51, 3. 
95 See Chapter 2 n 30 and following text. 
96 See Chapter 6 n 21 and following text. 
97 According to Rosendal et al, few countries have implemented their ABS measures although Australia and Norway 
are more advanced than most: Rosendal, Myhr, and Tvedt, above n 67, 87.  
98 See Bartley et al, above n 51, 3: ‘there is little awareness among [aquatic genetic resource] stakeholders of ABS 
issues’. 
99 See support for this argument in Chapters 2, 6 and 7. 
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generalise how ABS and technology transfer of genetic resources are regulated within 

the three jurisdictional areas; proprietary (within national jurisdiction), stewardship 

(beyond national jurisdiction), and cooperative (in the Antarctic Treaty Area) 

approaches.  While each of the instruments examined can include one or more of these 

approaches, they have been categorised according to their predominant approach. The 

benefit of this categorisation is to clearly understand the approach’s assumptions and 

principles behind the fair allocation of resources with the view to finding similarities and 

compatibilities with the TRIPS-compliant patent law defence framework for technology 

transfer. Figure 2 outlines the conceptual framework for the proprietary, stewardship 

and cooperative approaches to ABS and technology transfer.  

 

Proprietary approach 

 

Chapter 5 analyses the Convention and Nagoya Protocol through the lens of a 

proprietary approach to ABS and technology transfer. The Convention signalled a 

significant shift from treating genetic resources as a common heritage of humankind 

when it recognized the sovereign rights of states over those resources and the 

regulation of their use.100 Under this regime, provider states have sovereign rights to 

control access to genetic resources sourced from their jurisdiction.101 This is subject to 

obligations to provide and/or facilitate access to and transfer of technologies that make 

use of genetic resources to other Contracting Parties to the Convention.102 In return for 

access, users must share with the provider state, on mutually agreed terms, the results 

of research and development and the benefits they derive from the commercial and 

other uses of the genetic resources, which can include technology transfer.103 The 

Nagoya Protocol is a legally binding supplementary agreement to the Convention and 

sets out rules, procedures and compliance mechanisms for ABS of genetic resources and 

traditional knowledge associated with genetic resources. Under this regime, 

administrative decisions on access are set out in domestic permits, linked to contractual 

                                                      
100 Kieth Aoki and Kennedy Luvai, ‘Reclaiming Common Heritage Treatment in the International Plant Genetic 
Resources Regime Complex’ (2007) Michigan State Law Review 35, 49. 
101 Convention arts 3 and 15(1).  
102 Convention art 16(1). 
103 Convention arts 15, 16 and 19.  
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benefit sharing agreements between private parties and supported by an enabling 

framework of access and benefit sharing national laws in provider and user countries.104 

It promotes technology transfer105 but this is largely done as an optional form of benefit 

sharing.106 The Convention applies to genetic resources within a state’s national 

jurisdiction and to processes and activities carried out by a state’s nationals that are 

within its control or beyond the limits of its national jurisdiction.107 The Nagoya Protocol, 

however, only applies to genetic resources within national jurisdiction.108 

 

The assumptions behind the proprietary approach to ABS under the Convention and the 

Nagoya Protocol include the transactional and territorial nature of technology transfer.  

The transactional nature implies that there is a provider of the genetic resource who 

has legal control over a resource and who is entitled to obtain the benefits of others’ 

use of the resource. The territorial nature implies that it is possible to determine the 

precise geographical origin of a particular physical and digital genetic resource or 

derivative to determine which regime applies. This thesis tests the relevance and value 

of these assumptions in relation to: aquatic genetic resources originally sourced from 

waters beyond national jurisdiction and in the Antarctic Treaty Area; migratory aquatic 

genetic resources of unknown or multiple origin; Antarctic ex situ genetic resources; and 

digital resource used independently from the physical resource.    

     

These assumptions influence the consequent principle of fairness when it comes to the 

distribution and sharing of the benefits of aquatic genetic resource use under the 

Convention and Nagoya Protocol’s proprietary approach. This thesis argues that its 

concept of fairness arose from conflicts between developing and developed countries 

over terrestrial resources, which does not have the same relevance for aquatic genetic 

resources.109 It finds that the standard of fairness changes depending on the beneficiary 

                                                      
104 Elisa Morgera, Matthias Buck and Elsa Tsioumani, ‘Introduction’ in Elisa Morgera, Matthias Buck and Elsa 
Tsioumani (eds), The 2010 Nagoya Protocol on Access and Benefit-sharing in Perspective: Implications for 
International Law and Implementation Challenges (Martinus Nijhoff Publishers, 2013) 1, 9. 
105 Nagoya Protocol art 1. 
106 See Chapter 5 n 24 and following text. 
107 Convention art 4. 
108 Nagoya Protocol art 3. See Chapter 7 n 140. 
109 See Chapter 2 n 19 and following text; Chapter 5 n 70. 
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to whom the technology or benefits flow110 but it effectively ultimately depends on 

having a provider legally or jurisdictionally entitled to obtain the benefits. The thesis 

argues that the balancing of public and private interests under this concept of fairness 

is constrained by the transactional and territorial nature of the proprietary approach to 

ABS.    

 

Patent law is based on commercial transactions within national laws, however this 

thesis argues that the TRIPS-compliant patent law defence framework is constrained by 

neither the same transaction and territorial assumptions nor the same concept of 

fairness as the Convention and Nagoya Protocol. This thesis outlines the concepts and 

strategies such as the functional origin and multilateral cooperative approaches that 

patent law defence frameworks have evolved to overcome the territorial limitations of 

national law for sharing patented genetic resource inventions that span multiple 

jurisdictions in the globalised market.111 It is beyond the scope of this thesis to examine 

mechanisms other than the defence framework for the sharing of patented information, 

such as open source mechanisms under commons theory112 or the obligations for 

disclosure under TRIPS article 29. The thesis does however examine the concept of non-

discriminatory fairness under TRIPS-compliant patent law defence frameworks that is 

aimed at achieving the global economy’s long term efficiency and not only for the 

advancement of the provider’s interests.113 

 

Stewardship approach 

 

The second approach to technology transfer analysed in this thesis is the stewardship 

approach evident under UNCLOS and the International Covenant. UNCLOS incorporates 

proprietary,114 cooperative115 as well as stewardship mechanisms for governance of 

                                                      
110 See Chapter 5 table 1. 
111 See Chapters 4, 5, 6 and 7. 
112 See eg Maurice Cassier, ‘New “Enclosures” and the Creation of New “Common Rights” in the Genome and in 
Software’ (2006) 15(2) Contemporary European History 255.  
113 See Chapter 5 n 67 and following text. 
114 See, eg, UNCLOS art 2. 
115 See, eg, UNCLOS art 38. 
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living resources116 depending on where they are located within the relevant zone 

covered by the Convention.117 The purpose of including UNCLOS, however, in the 

analysis of the stewardship approach is to highlight the obligations applicable to marine 

scientific research and genetic resources located in the zone beyond state jurisdiction, 

in particular the high seas water column118 (‘the high seas’) and the seabed and ocean 

floor and subsoil below the water column (‘the Area’).119 These are the areas beyond 

national jurisdiction, which are collectively called the ‘deep sea’ in this thesis.  Given 

that these waters make up 40 percent of the surface of the planet, comprising 64 

percent of the surface of the oceans and nearly 95 percent of its volume,120 over which 

no state can exercise sovereignty,121 it is an important jurisdictional area to consider for 

the sharing of aquatic genetic resources. The purpose of including the International 

Covenant in the analysis of the stewardship approach is because its trans-jurisdictional 

approach means that human rights are applicable in all parts of the world, regardless of 

country or culture, and should be enjoyed by every human being without 

discrimination.122 Chapter 6 argues that theoretically human rights and obligations can 

apply to any human activities in the deep sea where there is no state responsibility.  In 

other words, human rights obligations may have extraterritorial application and relate 

to acts and omissions within and beyond sovereign jurisdictions. 

 

UNCLOS establishes a legal order for the seas and oceans and promotes among other 

things the ‘equitable and efficient utilization of their resources, the conservation of their 

living resources and the study, protection and preservation of the marine 

environment’.123 Of the parts that are relevant to this thesis, it provides a 

                                                      
116 UNCLOS does not expressly refer to ‘genetic resources’. Chapter 6 analyses how genetic resource technologies are 
treated under UNCLOS. 
117 Internal waters (art 8), territorial waters (arts 2-15), archipelagic waters (arts 46-50), contiguous zone (art 33), 
exclusive economic zone ( arts 55-74), continental shelf (arts 76-85), high seas (arts 86-120) and the ‘Area’ (arts 133-
191).  
118 UNCLOS arts 86-120. 
119 UNCLOS arts 133-191. 
120Food and Agriculture Organization of the United Nations, the World Bank and the United Nations Environment 
Programme, Global Sustainable Fisheries Management and Biodiversity Conservation in the Areas Beyond National 
Jurisdiction Program 2011 <ftp://ftp.fao.org/FI/brochure/GEF-ABNJ/GEF-ABNJ.pdf> 
121 UNCLOS arts 86, 89 and 135. 
122 Asbjorn Eide, 'Interdependence and Indivisibility of Human Rights' in Yvonne Donders and Vladimir Volodin (eds), 
Human Rights in Education, Science, and Culture: Legal Developments and Challenges (Ashgate Publishing, 2007) 11,  
12. 
123 UNCLOS preamble. 
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comprehensive legal framework of rights and obligations relating to the conduct of 

marine scientific research (Part XIII) and the development and transfer of marine 

technology including capacity building (Part XIV).  Part XI (the Area)124 and Part XII 

(Protection and Preservation of Marine Environment)125 also have provisions on 

technology transfer and capacity building. Chapter 6 examines the regulatory vacuum 

for ABS of deep sea genetic resources used in national jurisdictions as well as the 

regulatory vacuum surrounding the use of genetic resources in high seas aquaculture. 

States are currently negotiating a legally binding instrument under UNCLOS on the 

conservation and sustainable use of marine biological diversity of areas beyond national 

jurisdiction (the New Instrument)126 that may address one or both of these regulatory 

gaps. Chapter 6 looks at the key question of how to balance the ‘legitimate’ proprietary 

interests of creators of genetic resource technologies with the public interest in 

accessing and sharing the knowledge and materials to create other technologies and 

aquatic strains. It does this by analysing the consistencies between UNCLOS’ 

stewardship approach to technology transfer and the TRIPS-compliant patent law 

defence framework.   

  

While there is increasing literature on the relationship between human rights and 

patent law,127 this thesis specifically analyses the stewardship approach to obligations 

for technology transfer under human rights instruments that are relevant to sharing 

genetic resources for use in research and breeding in aquaculture.  It analyses under the 

International Covenant, the obligation to respect the freedom indispensable for 

scientific research and creative activity128 and the obligation to take steps necessary for 

the conservation, development and diffusion of science and culture to achieve 

realisation of the:129 

 the right to benefit from scientific progress and its applications;130 

                                                      
124 UNCLOS arts 143 and 144.  
125 UNCLOS art 203.  
126 New Instrument Resolution, above n 79. 
127 See, eg, Laurence Helfer and Graham Austin, Human Rights and Intellectual Property: Mapping the Global Interface 
(Cambridge University Press, 2011). 
128 International Covenant art 15(3).  
129 International Covenant art 15(2). 
130 International Covenant art 15(1)(b). 
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 the right to benefit from the protection of the moral and material interests of 

the creator (of a genetic resource technology for example);131 and  

 the right to take part in cultural life.132  

 

States Parties are obliged to balance creator’s rights with other human rights, such as 

those above and the right to adequate food,133 and in striking this balance, the private 

interests of creators ‘should not be unduly favoured and the public interest to enjoying 

broad access to their productions should be given due consideration’.134  States Parties 

are therefore required to ensure that their legal, or other, regimes for the protection of 

a creator’s moral and material interests constitute no impediment to their ability to 

comply with their core obligations in relation to the right to adequate food, the right to 

take part in cultural life and to enjoy the benefits of scientific progress and its 

applications.135 Chapter 6 analyses the consistencies between the International 

Covenant’s stewardship approach to technology transfer and the TRIPS-compliant 

patent law defence framework.   

 

The assumptions behind the stewardship approach to technology transfer under 

UNCLOS and the International Covenant is that while the physical deep sea aquatic 

genetic resources may become the property of the legal person or entity that obtained 

them, the cumulative information and knowledge about the use of these resources are 

held in trust for current and future generations of users and producers and for Earth as 

a system. In other words, states are obliged to ensure that science is developed and 

diffused for the benefit of all of humankind, without discrimination.136 The distribution 

and use of the aquatic genetic material under a stewardship approach arguably 

transcends the boundaries of the provider/user transactional relationship of the 

                                                      
131 International Covenant art 15(1)(c). 
132 International Covenant art 15(1)(a). 
133 International Covenant art 11. 
134 Committee on Economic, Social and Cultural Rights, General Comment No. 17 (2005): The Right of Everyone to 
Benefit from the Protection of the Moral and Material Interests Resulting from any Scientific, Literary or Artistic 
Production of which he or she is the Author (Article 15, Paragraph 1 (c), of the Covenant), 35th Sess. UN Doc 
E/C.12/GC/17 (12 January 2006) [35] (‘General Comment No. 17’).   
135 Ibid. 
136 Audrey R Chapman and Sage Russell (eds), Core Obligations: Building a Framework for Economic, Social and 
Cultural Rights (Intersentia, 2002) 259.  See Audrey R Chapman, 'Towards an Understanding of the Right to Enjoy the 
Benefits of Scientific Progress and Its Applications' (2009) 8(1) Journal of Human Rights 1, 11. 
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proprietary approach and includes a kind of trust obligation towards the genetic 

resource knowledge itself.   

 

These assumptions influence the principle of fairness when it comes to distributing and 

sharing the benefits of using aquatic genetic resources under the UNCLOS and 

International Covenant’s stewardship approach. Arguably the stewardship approach is 

more akin to the TRIPS concept of non-discriminatory fairness aimed at achieving global 

long term economic and environmental sustainability and not only for the advancement 

of the provider’s interests.137 ‘Fairness’ under UNCLOS is realising a just and equitable 

international economic order which takes into account the interests and needs of 

human kind as a whole and, in particular, the special interests and needs of developing 

countries, whether coastal or landlocked.138  ‘Fairness’ under the International Covenant 

is using the ‘processes, products and applications of science ... for the benefit of all 

humanity without discrimination, particularly with regard to disadvantaged and 

marginalised persons and communities’ (emphasis added).139 However, Chapter 6 

argues that to achieve fairness, each instrument respects the ‘legitimate’ private 

interests in the genetic resources that under certain circumstances may override 

obligations to share the knowledge with the rest of humanity. Chapter 6 analyses what 

these circumstances are under UNCLOS, the International Covenant and TRIPS and 

suggests how TRIPS-compliant patent law defence approaches to balancing legitimate 

interests can provide certainty and structure for implementing current and proposed 

obligations under UNCLOS.   

  

Cooperative approach 

 

The third approach to obligations for technology transfer is the cooperative approach 

underlying the Antarctic Treaty System and the Plant Treaty.  The reason for analysing 

the Antarctic Treaty System is to provide an example of an exclusive ‘club’ of nations 

                                                      
137 See above n 113. 
138 See, eg, UNCLOS preamble. 
139 UNESCO Experts’ Meeting on the Right to Enjoy the Benefits of Scientific Progress and its Application, Venice, Italy, 
16-17 July 2009, Venice Statement on the Right to Enjoy Scientific Progress and its Applications (2009) 
<unesdoc.unesco.org/images/0018/001855/185558e.pdf> [ 6] (‘Venice Statement’). The Venice Statement aims to 
clarify the normative content of Covenant art 15(1)(b).  
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cooperatively governing for scientific and peaceful purposes the use and exchange of 

aquatic genetic material originating from this third jurisdictional area, which is neither 

fully within nor beyond national jurisdiction. Territorial claims in the Antarctic Treaty 

Area140 are on hold.141 While no state has jurisdiction over Antarctica’s in situ resources, 

the activities of observers, scientific personnel and staff in Antarctica are subject to the 

jurisdiction of their state of nationality142 including any applicable national patent and 

ABS laws.   The reason for analysing the Plant Treaty is to provide an example of an 

inclusive ‘club’ of nations (in contrast to the exclusive club in the Antarctic Treaty Area) 

that sees states and other participants cooperatively using and exchanging plant genetic 

resources for food and agriculture purposes. 

 

According to some members of the cooperative body in Antarctica, the Antarctic Treaty 

Consultative Meeting (ATCM), the interest in Antarctic genetic resources is rapidly 

increasing143 (some of which is relevant to product development in aquaculture144), 

which makes this an important emerging jurisdictional area to consider for technology 

transfer. The Antarctic Treaty, as part of the Antarctic Treaty System145 that regulates 

activities in the Antarctic Treaty Area, came into effect in 1961 well before the existence 

of technology to conduct large-scale genetic research in Antarctica.146 Consequently the 

Antarctic Treaty does not define, nor explicitly govern access and benefit sharing of 

aquatic genetic resources.147 It does, however provide that the primary purpose of 

                                                      
140 Including all ice shelves and land below 60 degrees south latitude: Antarctic Treaty, art VI. 
141 Antarctic Treaty art IV. 
142 Antarctic Treaty art VIII(1). 
143 Biological Prospecting in Antarctica – the Need for Improved Information, Antarctic Treaty Consultative Meeting, 
Agenda Item 17, ATCM XXXVI WP 48 res XXX and see The Antarctic Biological Prospecting Database, Antarctic Treaty 
Consultative Meeting, Agenda Item 17, ATCM XXXII WP1, 13.  Some members of the ATCM have said that there is 
already considerable commercial interest in Antarctic genetic resources, with many already being the subject of 
patent claims and being marketed by a number of companies: An Update on Biological Prospecting in Antarctica, 
Including the Development of the Antarctic Biological Prospecting Database, Antarctic Treaty Consultative Meeting, 
Agenda Item 17, ATCM XXXI WP11, 3. 
144 See the antifreeze gene technology case study in Chapter 7. 
145 The Antarctic Treaty System also includes the Madrid Protocol and CCAMLR analysed in Chapter 7. 
146 Herber, above n 65, 143. 
147 Dagmar Lohan and Sam Johnston, ‘The International Regime for Bioprospecting: Existing Policies and Emerging 
Issues for Antarctica’ (UNU/IAS Report, United Nations University, August 2003) 11.  ‘There are no instruments in the 
Antarctic Treaty system specifically addressing biological prospecting, but several instruments address activities that 
may be part, but not exclusively, of biological prospecting’:  Report of the ATCM Intercessional Contact Group to 
Examine the Issue of Biological Prospecting in the Antarctic Treaty Area, Antarctic Treaty Consultative Meeting, 
Agenda Item 17, ATCM XXXIII WP 13, 21. 
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human presence in Antarctica is to conduct scientific research.148 The main obligation 

for technology transfer is to promote international co-operation in, and freedom of, 

scientific investigation in Antarctica149 for the benefit of all humankind.150 This requires 

to the greatest extent practicable the exchange of plans for scientific programs, 

personnel and the exchange and free availability of observations and research results.151  

All parties must establish the same rights and duties under national legislation but these 

norms can be construed differently by claimant and non-claimant states on the basis of 

their acknowledgement or denial of sovereign rights in Antarctica.152 Chapter 7 outlines 

the patchwork of access and technology transfer obligations that apply to Antarctica’s 

in situ genetic resources, the absence of regulation under the Antarctic Treaty for its ex 

situ genetic resources and the complex and tenuous basis for applying bilateral national 

ABS laws to Antarctica’s ex situ genetic resources.  

 

In contrast to the Antarctic instruments, which are jurisdiction based, the Plant Treaty 

is species based and may have future relevance for ex situ Antarctic plant genetic 

resources.153 Many scholars suggest using the multilateral system under the Plant 

Treaty as a model for the exchange and use of aquatic animal genetic material, 

particularly from areas beyond national jurisdiction.154 Under a cooperative approach, 

the Plant Treaty creates a multilateral system of access and benefit sharing for a 

negotiated selection of plant genetic resources used for food and agriculture.155 

Members, in exercise of their sovereignty, provide access to each other’s plant genetic 

resources for research, breeding, conservation and training, subject to benefit-sharing 

arrangements in the areas of information exchange, technology transfer, capacity 

                                                      
148 National Research Council, Committee on Antarctic and Science, Science and Stewardship in the Antarctic, 
(National Academies Press, 1993) 2. 
149 Antarctic Treaty art II. 
150 Antarctic Treaty preamble para 4. 
151 Antarctic Treaty art III. 
152 Patrizia Vigni, 'The Interaction Between the Antarctic Treaty System and the Other Relevant Conventions 
Applicable to the Antarctic Area: A Practical Approach Versus Theoretical Doctrines' (2000) 4 Max Planck Yearbook 
of United Nations Law 481, 485. 
153 The definition of ‘plant genetic resources for food and agriculture’ under Plant Treaty art 2 is broad enough to 
include aquatic plants and while none are included in Annex 1 to which the multilateral system applies, non-Annex 1 
materials may be included in the system (Plant Treaty art 15). 
154 See, eg, Thomas Greiber, ‘Access and Benefit Sharing in Relation to Marine Genetic Resources from Areas Beyond 
National Jurisdiction: a Possible Way Forward’ (Study Paper, Federal Agency for Nature Conservation, 2011) 34. 
155 Plant Treaty art 10(1). 
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building and commercial development.156 Underlying the obligations is a cooperative 

commitment to prohibit recipients of genetic material from claiming intellectual 

property or other rights that prevent others from receiving them in the same form from 

the multilateral system.157 If a recipient chooses to prevent others from using for their 

own research and breeding any product they develop using the materials from the 

system, they must share a percentage of their commercial benefits to an international 

fund.   

 

An assumption underlying the cooperative approach is that technology transfer 

achieves a collective purpose that can transcend national boundaries. Unlike the 

Convention’s proprietary bilateral approach where the provider is responsible for access 

as well as being the recipient of benefits that flow from their subsequent use, this 

purpose driven cooperative approach breaks the ABS territorial nexus so that the 

provider state grants access but the benefits flow to the collective to achieve a particular 

goal.  This assumption shapes the concept of fairness under the Antarctic Treaty System 

and the Plant Treaty where private and public interests are balanced with the objective 

of supporting a particular purpose. Chapter 7 offers examples of applying defences 

under the TRIPS-compliant patent law defence framework for sharing knowledge and 

technology concerning Antarctica’s ex situ resources in a way that is consistent with 

fulfilling the objectives of cooperation and freedom of scientific investigation under the 

Antarctic Treaty.   

 

 

 

 

                                                      
156 Plant Treaty art 10(2). 
157 Plant Treaty art 12(3)(d). 
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Figure 1 Instruments  triggered  by  the  geographical  origin  of  aquatic  genetic  resources 
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Figure 2 Approaches to technology transfer 
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1.2 Importance of the research question  

 

Research question 

Can a TRIPS-compliant patent law defence framework for technology and knowledge 

transfer offer certainty and structure for fairly sharing physical and digital genetic 

resources for use in aquaculture under ABS regimes? 

 

Importance  

 

The research question is both necessary and timely, and identifies a significant gap in 

patent law and ABS law analysis. Surprisingly, while the costs and benefits of restricting 

free access to terrestrial food genetic resources by patent claims and ABS laws have 

been intensely debated over several decades, the same cannot be said for a similar 

analysis concerning food aquatic (animal and plant) genetic resources. Even less 

attention has been given to balancing private and public interests in the use of these 

resources for breeding, product development and research in aquaculture.158 By 

focusing specifically on aquatic (rather than terrestrial) species, this thesis will fill some 

of the gaps in legal analysis and provide important insights into the connection between 

ABS and technology transfer obligations on the one hand, and the TRIPS-compliant 

patent law defence framework on the other. 

 

The research question and conclusions address the following gaps in current legal 

scholarship which are elaborated below: 

 The role of patent law defences for technology transfer in aquaculture; 

 The relationship between ABS regimes under the Convention/Nagoya Protocol 

and (a) patent law defences (b) digital aquatic genetic resources and (c) 

Antarctica’s ex situ genetic resources; 

 Benchmarks for balancing ‘legitimate’ interests to implement technology 

transfer obligations under UNCLOS; 

                                                      
158 Researchers at the Fridtjof Nansen Institute in Norway have, however, produced many recent articles and reports 
on ABS and patent law in aquaculture. See, eg, G Kristin Rosendal et al, Strategies and Regulations Pertaining to 
Access to and Legal Protection of Aquaculture Genetic Resources (The Fridtjof Nansen Institute 2005).  
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 The relationship between ABS of genetic resources for use in aquaculture and 

human rights obligations; 

 A clear analysis of the ABS arrangements under various instruments for 

Antarctica’s ex situ genetic resources; and  

 The absence of a multi-jurisdictional approach that brings together aquaculture, 

patents and ABS within the three jurisdictional areas to identify and resolve the 

common legal problems preventing the fair sharing of genetic resources for use 

in aquaculture. 

 

The social and economic role of, and justification for, patent law has been extensively 

explored in the literature.159 There is also extensive literature devoted to the effects of 

patents on ABS of terrestrial (particularly plant) genetic resources.160 To a far lesser 

extent, some writers have explored the relationship between patent law and ABS law 

for the exchange and use of aquatic genetic resources161 which is the central theme of 

this thesis. There is some emerging literature concerning the negative effects of patents 

on industrial aquaculture development162 but comparatively little about the role of 

patent law defences to achieve a positive effect on aquaculture development. While 

there is an abundance of literature about the scope of experimental use defences under 

national patent laws generally,163 the literature does not map the TRIPS-compliant 

patent law defence framework that applies to using genetic resources in aquaculture 

specifically. In the first step toward answering the research question, Chapter 4 not only 

maps the defences available to aquaculture but also offers innovative TRIPS-compliant 

solutions to problems unique to aquaculture. 

 

                                                      
159 See, eg, Robert P Merges, Justifying Intellectual Property (Harvard University Press, 2011). 
160 See <http://www.bioversityinternational.org/fileadmin/user_upload/online_library/publications/pdfs/897.pdf> 
for a comprehensive bibliography on access to plant genetic resources and intellectual property. 
161 See, eg, articles in the thesis bibliography by G Kirsten Rosendal, Ingrid Olesen and Morten Walløe Tvedt.  
162 See, eg, Bartley, Devin M et al, 'Use and Exchange of Aquatic Genetic Resources in Aquaculture: Information 
Relevant to Access and Benefit Sharing' (2009) 1(3‐4) Reviews in Aquaculture 157. 
163 See, eg, E Richard Gold, Yann Joly and Timothy Caulfield, 'Genetic Research Tools, the Research Defence and Open 
Science' (2005) 3 GenEdit 1. 
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There is an abundance of literature about the relationship between patents and ABS 

obligations under the Convention and Nagoya Protocol.164 Some of this argues how ABS 

obligations can modify patent law to achieve ABS objectives, such as requiring disclosure 

of the origin of the genetic resource on which an invention is based under patent law.165 

The research question uniquely takes the opposite approach to determine whether 

patent law defences can guide the normative development of ABS laws. The research 

question also addresses other gaps in legal analysis relating to the Convention, including 

how to provide certainty and structure to obligations for sharing the digital (knowledge) 

resource separately from the physical resource and for sharing Antarctica’s ex situ 

genetic resources located within national jurisdiction.   

 

Much research is devoted to addressing the lacuna in governance arrangements relating 

to aquatic genetic material within the UNCLOS regime.166 Relatively little work has found 

practical ways for determining the ‘legitimate’ interests that are capable of displacing 

technology transfer obligations over deep sea genetic resource inventions. In Chapter 

6, the thesis uniquely uses examples of genetic technologies used in aquaculture to 

draw comparisons between human rights and patent law defence benchmarks of 

‘legitimacy’. The research question investigates practical ways for creating normative 

content, certainty and structure for current UNCLOS technology transfer obligations and 

proposed obligations under the New Instrument.  

 

While there is an abundance of literature on the relationship between patents, genetic 

resources for use in agriculture and human rights,167 few works examine the same 

relationship for genetic resources used in aquaculture. This is surprising given that 

                                                      
164 See, eg, Elisa Morgera, Matthias Buck and Elsa Tsioumani (eds), The 2010 Nagoya Protocol on Access and Benefit-
sharing in Perspective: Implications for International Law and Implementation Challenges (Martinus Nijhoff 
Publishers, 2013). 
165 Rosendal, Myhr and Tvedt, above n 67, 95.  
166 Report of the Ad Hoc Open-ended Working Group to Study Issues Relating to their Conservation and Sustainable 
Use of Biological Diversity beyond Areas of National Jurisdiction Ad Hoc Open-ended Informal Working Group, 61st 
Sess, UN Doc A/61/65 (20 March 2006).  See also Lawson, above n 83; Greiber, above n 154. 
167 See, eg, Hans Morten Haugen, The Right to Food and the TRIPS Agreement: with a Particular Emphasis on 
Developing Countries' Measures for Food Production and Distribution (Brill, 2007); Laurence Helfer, 'Regime Shifting: 
The TRIPS Agreement and New Dynamics of International Intellectual Property Lawmaking' (2004) 29(1) Yale Journal 
of International Law 1; Hans Morten Haugen, Manuel Ruiz Muller and Savita Mullapudi Narasimhan, 'Food Security 
and Intellectual Property Rights: Finding the Linkages' (2010) Intellectual Property and Human Development: Current 
Trends and Future Scenarios 103. 
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developing countries produce over 80 percent of global farmed product168 and the 

exchange of genetic resources to improve genetic diversity in farming is particularly 

important for food,169 sustainable livelihoods170 and trade171 in these countries. 

Arguably, restrictions on access and sharing the benefits of using aquatic genetic 

resources and resulting technologies have significant human rights implications for the 

world’s poor. Most literature focuses on the conflict between patent law and human 

rights.172 The research question instead searches for similarities in normative content 

between the two regimes that can be applied to the three legal problems for regulating 

aquatic genetic resources in this thesis.  

 

There is growing literature devoted to the implications of the lack of a comprehensive 

ABS regime to regulate bioprospecting in Antarctica173 but surprisingly little about the 

application of other ABS regimes to Antarctica’s ex situ genetic resources. This research 

fills the gap in navigating the complex arrangements for Antarctica’s ex situ genetic 

resources under the Convention, Nagoya Protocol and national ABS laws using Australia 

as an example. The research question proposes a constructive approach to regulating 

Antarctica’s ex situ genetic resources by looking at ways that the TRIPS-compliant patent 

law defence framework can fulfil the Antarctic Treaty’s purpose. 

 

Most literature focuses on the conflicts between patent law and ABS – for example, the 

generalisations that patents restrict access and benefits while ABS fairly regulates access 

and equitably distributes benefits.174 This thesis refocuses the debate on the 

compatibilities between the ABS and patent regimes in the three jurisdictional areas 

                                                      
168 Bartley et al, above n 51, 6. 
169 Fish is ‘generally the lowest cost animal protein and the world’s growing food fish supply gap has a 
disproportionate impact on the nutrition and health of the poor’: World Bank, above n 4, 3.  
170 In 2012, about 18.9 million people were engaged in fish farming of which more than 96 percent were in Asia: FAO, 
The State of World Fisheries and Aquaculture 2014 (Food and Agriculture Organization of the United Nations, Rome, 
2014) 6. 
171 In some developing countries, the fishery trade accounts for more than half of the total value of traded 
commodities: ibid 7. 
172 Laurence R Helfer, 'Human Rights and Intellectual Property: Conflict or Coexistence' (2003) 5 (1) Minnesota 
Intellectual Property Review 47, 48. 
173 David Leary, 'Bi-polar Disorder? Is Bioprospecting an Emerging Issue for the Arctic as well as for Antarctica?' (2008) 
17(1) Review of European Community & International Environmental Law 41. 
174 See, eg, Cydney A Fowler, 'Ending Genetic Monopolies: How the TRIPS Agreement's Failure to Exclude Gene 
Patents Thwarts Innovation and Hurts Consumers Worldwide (Agreement on Trade-Related Aspects of Intellectual 
Property Rights)' (2010) 25(5) American University International Law Review 1073. 
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and how they can use consistent approaches to resolve the same challenges that they 

face. These common challenges are:  a) derivatives – determining the point at which 

derivatives and technical knowledge are sufficiently removed from the genetic resource 

on which they are based for technology transfer rules to no longer apply; b) commercial 

use – the difficulties for distinguishing between commercial and non-commercial uses 

for which different rules apply; and c) extra-territoriality – how to address challenges 

involving the transfer of genetic resources located in multiple jurisdictions from multiple 

providers. Figure 3 below identifies where the challenges for the use of aquatic genetic 

resources in aquaculture, technology/knowledge transfer and patent law intersect. The 

research question seeks to address the legal uncertainty surrounding these three legal 

challenges using a TRIPS-compliant patent law defence framework for technology and 

knowledge transfer. 

  

Resolving these legal challenges is important for creating certainty for researchers and 

breeders who use genetic resources for product development in aquaculture. 

Organisations such as WorldFish have already developed policies to navigate the 

complex obligations. As an international non-profit research organisation, WorldFish 

‘harnesses the potential of sustainable fisheries and aquaculture to increase food and 

nutrition security and promote better livelihoods.’175 WorldFish has already 

implemented a policy on the management of intellectual property and aquatic genetic 

resources.176 This research provides further insight for policy development concerning 

derivatives, commercial use and extraterritoriality across intellectual property and ABS 

instruments. 

   

  

                                                      
175 <http://worldfishcenter.org/what-we-do> 
176 <http://worldfishcenter.org/intellectual-property-policy> 
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Figure 3 Intersecting legal challenges  

 

  

Timing of the research question 

 

The timing of the research question and conclusions are important for the following 

reasons: 

 Aquaculture is only now starting to connect with patent regimes at a time 

when its predominantly ‘wild’ aquatic genetic resources177 and its relatively 

                                                      
177 Trygve Gjedrem, 'Genetic Improvement for the Development of Efficient Global Aquaculture: A Personal Opinion 
Review' (2012) 344–349 Aquaculture 12, 20. 
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underdeveloped basic scientific knowledge178 are subject to expanding 

access and benefit sharing requirements. The research question maps out 

the relationship between the three themes – aquaculture, patent law and 

technology transfer or ABS – to analyse whether the assumptions and 

principles underlying technology transfer obligations concerning the three 

jurisdictional areas can facilitate the expected expansion in the sector.  

 The use of deep sea and Antarctic genetic resources in aquaculture 

biotechnology is rapidly expanding in a complex and confusing patchwork of 

ABS regimes from the three jurisdictional areas. The research question 

navigates these complexities and offers a pathway to legal certainty about 

the relationship between aquaculture, patent law and ABS law, which may 

in turn provide an incentive for further innovation of aquatic genetic 

resource technologies.   

 To meet the rapid expansion of interest in deep sea genetic resources, states 

are currently negotiating the new Instrument under UNCLOS for the 

conservation and sustainable use of marine biological diversity of areas 

beyond national jurisdiction which may also apply to the high seas in 

Antarctica’s Southern Ocean. The research question and conclusions offer a 

novel perspective on addressing some of the more controversial aspects of 

the negotiation including balancing private and public interests, how to 

regulate the use of ex situ genetic resources as well as derivatives of the 

physical and digital aquatic genetic resources and changes of intent between 

commercial and non-commercial research.  

 The first State of the World’s Aquatic Genetic Resources for Food and 

Agriculture report is due for consideration by the Food and Agriculture 

Organisation’s Commission on Genetic Resources for Food and Agriculture 

in 2017.179 The scope of the report includes global information on farmed 

aquatic species and their wild relatives within national jurisdiction.180 The 

                                                      
178 FAO Commission on Genetic Resources for Food and Agriculture) Status of Preparation of the State of the World’s 
Aquatic Genetic Resources for Food and Agriculture, 14th Sess, Agenda Item 5.1, CGRFA 14/13/16 (15-19 April 2013) 
[7]. 
179 FAO Commission on Genetic Resources for Food and Agriculture, Status of Preparation of the State of the World’s 
Aquatic Genetic Resources for Food and Agriculture (15th sess, CGRFA-15/15/17, 19-23 January 2015) Appendix II. 
180 Ibid [1]. 



 Chapter 1 

35 
 

report will include inventories of aquatic genetic resources for food and 

agriculture, drivers impacting them, in situ and ex situ conservation, 

institutional capacities, research and international collaboration and 

relevant legislation and policies.181 This thesis includes all of these factors 

from a patent law and ABS perspective, not only for genetic resources within 

national jurisdiction (Chapters 2, 3, 4, 5 and 7) but also beyond national 

jurisdiction (Chapter 6) and in Antarctica (Chapter 7). 

 States are only now starting to implement their obligations under the 

Nagoya Protocol that came into effect in 2014. The research question offers 

a unique aquaculture perspective for ensuring consistency between ABS 

measures and patent law concerning aquatic genetic resources. 

  

                                                      
181 See <http://www.fao.org/fishery/AquaticGeneticResources/en> 
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1.3 Research Aims 

 

Aim 1 

To identify the extent to which ABS or technology transfer regimes across the three 

jurisdictional areas (within and beyond national jurisdiction and in the Antarctic Treaty 

Area) accommodate aquaculture’s special characteristics and challenges for the 

exchange and use of aquatic genetic resources.    

Aim 2 

To examine the role of patent law and its TRIPS-compliant patent law defence 

framework for sharing physical and digital genetic resources for use in aquaculture.   

Aim 3 

To analyse the relationship between the TRIPS-compliant patent law defence 

framework and the proprietary approach to ABS and technology transfer of aquatic 

genetic resources sourced from waters within national jurisdictions. 

Aim 4 

To analyse the relationship between the TRIPS-compliant patent law defence 

framework and the stewardship approach to ABS and technology transfer of aquatic 

genetic resources sourced from waters beyond national jurisdiction.  

Aim 5 

To analyse the relationship between the TRIPS-compliant patent law defence 

framework and the cooperative approach to ABS and technology transfer of ex situ 

aquatic genetic resources originally sourced from the Antarctic Treaty Area.  
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1.4  Thesis structure 

 

The thesis consists of eight chapters: a general introduction (Chapter 1), five analytical 

chapters (Chapters 2, 4-7), a descriptive chapter (Chapter 3) and an overall discussion 

(Chapter 8). The analytical and descriptive chapters are in the form of manuscripts 

formatted to meet the requirements of the peer reviewed academic publishers to which 

they were submitted. This structure is in accordance with Griffith University policy on a 

PhD thesis formatted as published and unpublished papers (Appendix). As a result, there 

is some repetition in the background of the chapters, including outlines of relevant 

international instruments and national laws. Each chapter is linked, however, by the 

thesis research question and each builds upon the preceding chapter to formulate and 

strengthen the research argument and findings. 

 

The publication and manuscripts stemming from the research presented in this thesis 

are as follows: 

Chapters 1 & 8: The following publication draws from content in these chapters: 

 Fran Humphries, ‘A Patent Defence Approach to Sharing Aquaculture 

Genetic Resources across Jurisdictional Areas’ (2017) The Journal of 

World Intellectual Property, 1-18. 

 

Chapter 2:   Fran Humphries, ‘The Rising Tide of Access and Benefit Sharing in 

Aquaculture’ in Nigel Bankes, David VanderZwaag and Irene Dahl, 

Aquaculture Law and Policy: International, Regional and National 

Perspectives (Edward Elgar, 2016) 63-100. 

Chapter 3:  Fran Humphries, ‘Patenting Genetic Material in Aquaculture: a Red 

Herring or an Emerging Issue to Tackle?’ (2015) 7 Journal of Aquaculture 

Research and Development 1-4.  

Chapter 4:  Fran Humphries, ‘Shellfish Patents Krill Experimentation: Defences for 

Sharing Patented Aquatic Genetic Materials’ (2015) 37(4) European 

Intellectual Property Review 210-224.  
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Chapter 5:  Fran Humphries, ‘Technology Transfer of Aquatic Genetic Resources 

under the Convention on Biological Diversity and Nagoya Protocol: 

“Sponging” off Patent Law Defences’ (2016) 39(1) University of New 

South Wales Law Journal 234-272. 

Chapter 6:  Fran Humphries, ‘A Stewardship Approach to Legitimate Interests in 

Deep Sea Genetic Resources for Use in Aquaculture’ (2017) 40(1) 

University of New South Wales Law Journal 27-56. 

 

Chapter 7:  Fran Humphries, (in press) ‘Banking on a Patent Solution for Sharing Ex 

Situ Genetic Resources from Antarctic Waters’ in Charles Lawson and 

Kamalesh Adhikari (eds), Biodiversity, Genetic Resources and Intellectual 

Property: Developments in Access and Benefit Sharing (Routledge, 2017). 

 

With the exception of Chapter 3, each of the articles and book chapters were written 

for an academic and policy audience and contain doctrinal analyses of the legal 

problems. Chapter 3 was written for a broader audience of aquaculture farmers and 

researchers and provides a descriptive overview of how patent law applies to breeding 

in aquaculture and challenges that the sector is likely to face as patents start to take 

hold.   

At the beginning of each chapter is a statement about how the relevant publication or 

unpublished paper builds upon the other papers towards reaching an answer to the 

research question. The statement identifies the thesis aim to which the chapter 

primarily relates and links the previous chapter. For copyright reasons, the published 

chapters have been removed from the published version of this thesis and replaced with 

the citation and abstract. The following section (1.5) provides an overview of how all of 

the chapters (papers) are linked and how they address the research aims.  



 Chapter 1 

39 
 

1.5 Conceptual model and thesis structure diagram 
Figure 4 Conceptual model and thesis structure 

 Chapter 2 Chapter 3 Chapter 4 Chapter 5 Chapter 6 Chapter 7 

Primary theme  Aquaculture  Aquaculture  Patent Law  ABS & Technology 
transfer  
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jurisdictional areas 

Overview of national 
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National patent 
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Within national 
jurisdiction 
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(Secondary aims) - -  (1 & 2) (1 & 2) (1 & 2) 
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or more specific bona 
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problems that may only 
exist for breeding new 
strains in aquaculture? 
 

How can a TRIPS-
compliant patent 
defence framework be 
used to interpret and 
clarify technology 
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under the Convention 
and Nagoya Protocol? 
 

How does patent law, law of 
the sea and human rights 
balance ‘legitimate’ 
interests of creators of deep 
sea genetic resource 
technologies with the public 
interest in sharing these 
resources to create new 
technologies and 
aquaculture strains? 

Can patent law 
defences offer an 
approach that clarifies 
the complex legal 
arrangements for 
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that is consistent with 
the Antarctic Treaty’s 
cooperative objectives?  

Technology transfer 
approach 
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CHAPTER 2 ACCESS AND BENEFIT SHARING IN 

AQUACULTURE 

 

Chapter 2 addresses the first aim of the thesis – to identify the extent to which access 

and benefit sharing regimes across the three jurisdictional areas (within and beyond 

national jurisdiction and in the Antarctic Treaty Area) accommodate aquaculture’s 

special characteristics and challenges for the exchange and use of aquatic genetic 

resources. The Chapter gives an overview of the relevant international ABS regimes that 

apply to the use of genetic resources in aquaculture. It specifically examines the 

aquaculture sector’s special characteristics that need to be accommodated by ABS 

regimes to promote long-term sustainability in the sector. It argues that the 

predominant territorial approach to ABS evolved from the pattern of exchange and 

conflict over genetic resources in agriculture and does not fully suit aquaculture’s 

unique characteristics. It clarifies the special challenges that the sector faces for 

exchanging genetic resources sourced from within national jurisdictions, beyond 

national jurisdiction and in the Antarctic Treaty Area. The Chapter concludes that 

clarification across the three jurisdictional areas of the extent to which derivatives of 

genetic resources, commercial uses and trans-jurisdictional resources are captured by 

ABS obligations is essential for providing clarity for using genetic resources for breeding 

and research purposes.  

 

Chapter 2 was peer reviewed and published in October 2016. I am the sole author of 

the book chapter. I removed the chapter from the published version of my thesis for 

copyright reasons. The citation is as follows: 

 

Fran Humphries, ‘The Rising Tide of Access and Benefit Sharing in Aquaculture’ in Nigel 

Bankes, David VanderZwaag, and Irene Dahl, Aquaculture Law and Policy: International, 

Regional and National Perspectives (Edward Elgar, 2016) 63-100. 
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Chapter Abstract 

Early domestication in the aquaculture sector is unlikely to benefit from the same extent 

of free exchange of genetic resources that was enjoyed by the agriculture sector. The 

recent rise of access and benefit sharing (ABS) and patent restrictions concerning 

aquatic genetic resources are becoming increasingly complex and fragmented. This 

chapter navigates the main trade, environmental and social international instruments 

that affect ABS of genetic resources within three jurisdictional areas – waters within 

national jurisdictions, beyond national jurisdictions and in Antarctic waters. It concludes 

that the current fragmented geographical approach to ABS will ultimately hinder 

product development and research in aquaculture. Instead, it offers some practical 

options for a common approach to implementing the relevant ABS and patent law 

instruments with the aim of accommodating aquaculture’s special characteristics, 

namely, its lag in domestication and research, its unique pattern of resource use and 

exchange and the trans-jurisdictional nature of its biological resources. 
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CHAPTER 3 ROLE OF PATENT LAW IN AQUACULTURE 

 

The previous chapter outlined the special challenges that the aquaculture sector faces 

in the exchange of aquatic genetic materials across the three jurisdictional areas. It 

introduced the relationship between patent law and ABS systems. Chapter 3 addresses 

the second aim of the thesis – to examine the role of patent law and its TRIPS-compliant 

patent law defence framework for sharing physical and digital genetic resources for use 

in aquaculture.  This chapter is a general introduction to the issues facing breeders and 

researchers whereas Chapters 4-7 flesh out the detail of patent law’s role for the 

exchange and use of aquatic genetic resources within each jurisdictional area.  

 

Chapter 3 was published with the intention of introducing aquaculture farmers and 

researchers to the issues they may face as patents start to take hold in their industry. It 

considers the use of patent law for protecting new strains of fish, new varieties of 

aquatic plants and other patented aquaculture genetic resource products and processes 

from unauthorised replication. Chapter 3 asks what some of the implications are for 

aquaculture breeders and researchers of using patented genetic resource inventions in 

their breeding and research programs. It raises some challenges for breeders as patents 

become more common over aquatic genetic resources and concludes with some options 

for sharing genetic material for breeding and research in the sector.  

 

Chapter 3 was peer reviewed and published in the Journal of Aquaculture Research and 

Development in 2015. I am the sole author of the article. I have removed the chapter 

from this published version of my thesis for copyright reasons. The citation is as follows: 

 

Fran Humphries, ‘Patenting Genetic Material in Aquaculture: a Red Herring or an 

Emerging Issue to Tackle?’ (2015) 7 Journal of Aquaculture Research and Development 

1-4. 
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Article Abstract 

 

Patents can have both a positive and negative effect on innovation in aquaculture. On 

the one hand they may encourage investment in aquatic biotechnology. On the other 

hand, they may tie up genetic resources and research tools that may have otherwise 

been freely used by breeders or researchers to develop new breeds. This article 

considers the role and use of patent law for protecting new strains in aquaculture from 

unauthorised replication. While patents are not yet as extensive in aquaculture 

compared with other fields, there are issues that need to be addressed from the outset 

to protect aquaculture’s increasing role in global food security. Depending on the laws 

in a particular jurisdiction, patents could be claimed over genetic material products, 

including those derived from conventional breeding, as well as over processes for 

example methods of gene research. A central problem for breeders is determining the 

extent to which a patent holder can control other people’s use of subsequent 

generations whose breeding line originally incorporated the patented invention. In 

addressing this problem, the article suggests that exceptions against infringement 

including experimental use exceptions may be a useful avenue for breeders. It also 

highlights breeding defences and innocent bystander defences that are emerging in 

agriculture but which may also have future relevance to aquaculture. The article 

concludes that as patents start to take hold in aquaculture, breeders need clarity on the 

circumstances in which they can make a cross with an aquatic strain that includes 

patented genetic materials (such as a sequence or trait) that are not expressed in their 

new strain. 
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CHAPTER 4  PROPRIETARY APPROACH TO ABS: THE PATENT 

DEFENCE SEASCAPE FOR AQUACULTURE 

The previous Chapter outlined some of the implications for aquaculture breeders and 

researchers of using patented genetic resource inventions in their breeding and 

research programs. It raises a key question of how far a patent holder’s control extends 

to subsequent generations of plants and animals whose breeding line originally 

incorporated a patented product or process and flags that patent law defences may 

provide an effective avenue for overcoming these challenges. 

 

Chapter 4 addresses the second aim of the thesis - to examine the role of patent law 

and its TRIPS-compliant patent law defence framework for sharing physical and digital 

genetic resources for use in aquaculture.  It expands the conclusion in Chapter 3 and 

provides a doctrinal analysis of the patent law defences that can apply to the use of 

genetic resources for breeding and product development.  It asks the key question of 

whether defences can be adapted, or more specific bona fide defences can be crafted, 

to deal with problems that may only exist for breeding new strains in aquaculture. These 

problems include the three common legal challenges further analysed in Chapters 5-7 

of derivatives, commercial use and extraterritorial aspects of patent infringement of 

aquatic genetic resources that may spontaneously replicate, and thereby infringe rights, 

in multiple jurisdictions (figure 3, page 33). After highlighting the main limitations of 

each defence for breeding in aquaculture, it concludes with options for crafting 

defences to address problems that exist in this particular product area (identified in 

Chapter 2).  

 

Chapter 4 was peer reviewed and published by the European Intellectual Property 

Review in 2015.  I am the sole author of the article. I have removed the chapter from 

this published version of my thesis for copyright reasons. The citation is as follows: 

 

Fran Humphries, ‘Shellfish Patents Krill Experimentation: Defences for Sharing Patented 

Aquatic Genetic Materials’ (2015) 37(4) European Intellectual Property Review 210-224.  
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CHAPTER 5 PROPRIETARY APPROACH TO ABS:  GENETIC 

RESOURCES OF WATERS WITHIN NATIONAL 

JURISDICTION 

 

The previous chapter mapped the patent law defences that may be available to 

breeders and researchers to promote the exchange and use of genetic resources, 

technologies and knowledge. Chapter 5 addresses the third aim of the thesis – to 

analyse the relationship between the TRIPS-compliant patent law defence framework 

and the proprietary approach to ABS and technology transfer of aquatic genetic 

resources sourced within national jurisdictions. 

 

It further analyses four of the defences mapped in Chapter 4 – experimental use, 

breeding, exhaustion and temporary presence defences – to answer the question of 

how a TRIPS-compliant patent law defence framework can be used to interpret and 

clarify technology transfer obligations under the Convention and Nagoya Protocol. In 

the context of ABS within national jurisdiction, it further analyses the three legal 

challenges raised in Chapters 1, 2 and 3 (figure 3, page 33). These uncertainties are: (a) 

determining the point at which genetic resource derivatives are sufficiently removed 

from the genetic resources on which they are based for technology transfer rules to no 

longer apply (derivative challenge); (b) clarifying the temporal scope of ‘use’ of genetic 

resources across the research to commercialisation continuum where different rules 

apply under the Convention, Nagoya Protocol and patent regimes (commercial use 

challenge); and (c) how to address challenges involving the transfer of genetic resources 

located in multiple jurisdictions from multiple providers, including private parties (extra-

territorial challenge).  Using sea sponges as an example, it concludes that the TRIPS-

compliant patent law defences framework can offer an approach that brings certainty 

and clarity to overcoming the challenges of the territorial and transactional approach 

under national ABS regimes.  The analysis is timely as States Parties currently grapple 

with how to implement their obligations under the Nagoya Protocol, which entered into 

force in 2014. 
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Chapter 5 was peer reviewed and published by the University of NSW Law Journal in 

2015.  I am the sole author of the article. I have removed the chapter from this published 

version of my thesis for copyright reasons. The citation is as follows: 

 

Fran Humphries, ‘Technology Transfer of Aquatic Genetic Resources under the 

Convention on Biological Diversity and Nagoya Protocol: “Sponging” off Patent Law 

Defences’ (2016) 39(1) University of New South Wales Law Journal 234-272. 

 

Article Abstract 

Aquatic genetic resources are one of the last frontiers for bioprospecting and an 

important resource for global food security. Genetic resources within national 

jurisdiction are presently governed by a complex matrix of access and benefit sharing 

regimes including the United Nations’ Convention on Biological Diversity (Convention) 

and Nagoya Protocol as well as patent laws under the World Trade 

Organisation's Agreement on Trade Related Aspects of Intellectual Property 

Rights (TRIPS). This article identifies the legal uncertainties for discharging technology 

transfer obligations that are shared by all three instruments, including the scope of 

derivatives falling within the obligations, the scope of ‘use’ along the research to 

commercialisation continuum and extraterritorial complexities. This article provides an 

insight into how a TRIPS-compliant patent defence framework can be used to interpret 

and clarify technology transfer obligations under the Convention and the Nagoya 

Protocol. Given that developing countries provide the majority of the world’s 

aquaculture product, the need for a consistent approach to ‘fair and equitable’ 

technology transfer under patent and ABS regimes will become increasingly important 

as patents start to take hold in aquaculture. 
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CHAPTER 6 STEWARDSHIP APPROACH TO ABS: GENETIC 

RESOURCES OF WATERS BEYOND NATIONAL 

JURISDICTION 

 

The previous chapter analysed the role of patent law defences for providing clarity 

about legal challenges facing regimes that regulate the use of aquatic genetic resources 

sourced from areas within national jurisdiction. Chapter 6 moves to the second 

jurisdictional area – waters beyond national jurisdiction or the ‘deep sea’ – which 

includes genetic resources from the high seas water column and in the seabed and 

ocean floor and subsoil below the water column.  

 

Chapter 6 addresses the fourth aim of the thesis – to analyse the relationship between 

the TRIPS-compliant patent law defence framework and the stewardship approach to 

ABS and technology transfer of aquatic genetic resources sourced from waters beyond 

national jurisdiction. Using tuna and deep sea shrimp as examples, it specifically 

examines the technology transfer obligations that apply to this jurisdictional area under 

UNCLOS and TRIPS as well as trans-jurisdictional human rights obligations that were 

introduced in Chapter 1 under the International Covenant.  It asks how the obligations 

under TRIPS, UNCLOS and the International Covenant each balance the ‘legitimate’ 

interests of creators of deep sea genetic resource technologies with the public interest 

in sharing these resources to create new technologies and aquaculture strains. It 

concludes that TRIPS-compliant defences and the Covenant offer benchmarks that can 

be used to resolve uncertainty about the extent to which legitimate proprietary 

interests in derivatives and commercial uses of deep sea genetic resources can override 

UNCLOS obligations to freely transfer technologies and knowledge for the benefit of 

humankind.  
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Chapter 6 was peer reviewed and published during the twelve-month embargo period 

between thesis approval and publication by the University of New South Wales Law 

Journal in 2017.  I am the sole author of the article. I have removed the chapter from 

this published version of my thesis for copyright reasons. The citation is as follows: 

 

Fran Humphries, ‘A Stewardship Approach to Legitimate Interests in Deep Sea Genetic 

Resources for Use in Aquaculture’ (2017) 40(1) University of New South Wales Law 

Journal 27-56. 

 

Article Abstract: 

 

The aquaculture sector’s interest in areas beyond national jurisdiction (‘deep sea’) is 

emerging in a regulatory vacuum for accessing aquatic genetic resources and sharing 

the benefits from their use. A key question is how to balance the ‘legitimate’ interests 

of creators of deep sea genetic resource technology inventions with the public interest 

in sharing the genetic materials and knowledge with others to create new technologies 

and aquaculture strains. This article analyses approaches to ‘legitimacy’ under the 

World Trade Organisation’s Agreement on Trade-Related Aspects of Intellectual 

Property Rights, and the United Nations’ International Covenant on Economic, Social and 

Cultural Rights and Convention on the Law of the Sea (‘UNCLOS’). All three instruments 

attempt to influence the sharing of genetic resource technologies to varying degrees. 

Using deep sea shrimp bioluminescence and tuna technologies as examples, the article 

gives insight into a common stewardship approach under these instruments for fairly 

balancing public and private interests in deep sea resources. It concludes that this 

common approach could be a starting point for negotiations over the United Nations’ 

proposed instrument under UNCLOS, which is expected to tackle access and benefit 

sharing of genetic resources from areas beyond national jurisdiction.  
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CHAPTER 7   COOPERATIVE APPROACH TO ABS: EX SITU 

ANTARCTIC GENETIC RESOURCES 

Chapter 5 analysed technology or knowledge transfer obligations for genetic resources 

from areas within national jurisdiction and Chapter 6 analysed the same for areas 

beyond national jurisdiction. Building on these analyses, Chapter 7 looks at the complex 

arrangements for Antarctic ex situ genetic resources that are used within national 

jurisdiction but originally from the Antarctic Treaty Area. This area is neither within nor 

beyond national sovereignty but rather, falls within unique cooperative governance 

arrangements (the third jurisdictional area).  

 

Chapter 7 addresses the fifth aim of the thesis – to analyse the relationship between the 

TRIPS-compliant patent law defence framework and the cooperative approach to ABS 

and technology transfer of ex situ aquatic genetic resources originally sourced from the 

Antarctic Treaty Area. The Chapter navigates the regulation of in situ genetic resources 

and the absence of regulation of ex situ Antarctic genetic resources under the Antarctic 

Treaty System. It investigates how the Convention and Nagoya Protocol apply to 

Antarctica’s ex situ resources. The Chapter argues that the lack of coordination between 

ex situ repositories together with the confusion about the extent to which national ABS 

obligations would apply to Antarctic deposits, may undermine the Antarctic Treaty’s 

objectives of cooperation and freedom of scientific investigation for the benefit of all 

humankind. States are already regulating access and technology transfer concerning 

patented Antarctic genetic resource inventions under the TRIPS-compliant patent law 

defence framework. It concludes that this framework is an underutilised approach to 

resolving confusion around the three legal challenges (figure 3, page 32) in a way that is 

consistent with the Antarctic Treaty’s objectives.   
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This is the pre-peer reviewed version of the following article: Fran Humphries, (in press) 

‘Banking on a Patent Solution for Sharing Ex Situ Genetic Resources from Antarctic 

Waters’ in Charles Lawson and Kamalesh Adhikari (eds), Biodiversity, Genetic Resources 

and Intellectual Property: Developments in Access and Benefit Sharing (Routledge, 

2017). This chapter may be used for non-commercial purposes in accordance with 

Routledge Terms and Conditions for Self-Archiving. 

 

Article Abstract  

 

Regulating access and benefit sharing of Antarctica’s ex situ genetic resources is 

surprisingly complex. While the Antarctic Treaty System is silent on the issue, national 

access and benefit sharing frameworks may apply on a case-by-case basis depending on 

the timing, circumstances and nature of the original extraction from Antarctic waters. 

This article navigates Australia’s legislation applicable to the Australian Antarctic 

Territory to illustrate the legal complexities. It argues that the lack of coordination 

between ex situ repositories for exchange of aquatic genetic resources, combined with 

the complex regulatory arrangements, means there is little legal basis for the benefits 

from the use of Antarctica’s genetic resources to flow back to the Antarctic Treaty Area 

or to achieve the Antarctic Treaty’s objectives of cooperation and freedom of scientific 

investigation in the interests of science and the progress of all humankind. Some 

Consultative Parties under the Antarctic Treaty seem to be pinning their hopes on the 

proposed instrument under the United Nations Convention on the Law of the Sea to 

resolve the legal issues. This article concludes that in the meantime, the evolving system 

of patent law defences may prove to be an unexpected and underestimated ally for 

achieving the Antarctic Treaty’s objectives. 
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This is the pre-peer reviewed version of the following chapter that is in press at the 

time of writing:  Fran Humphries, (in press) ‘Banking on a Patent Solution for Sharing Ex 

Situ Genetic Resources from Antarctic Waters’ in Charles Lawson and Kamalesh Adhikari 

(eds), Biodiversity, Genetic Resources and Intellectual Property: Developments in Access 

and Benefit Sharing (Routledge, 2017). 

 

 

Banking on a patent solution for sharing Antarctica’s ex situ genetic resources  

 

Fran Humphries 

 

I.  Introduction 

Economic and conservation interests in Antarctica’s ex situ biological and genetic 

resources1 are converging to create a perfect regulatory storm. On the one hand, the 

increasing interest in Antarctica’s genetic resources for commercial purposes2 could be 

expected to thrive in the absence of comprehensive access and benefit sharing (ABS)3 

obligations under the Antarctic Treaty System. On the other hand, efforts towards the 

conservation of migratory aquatic genetic resources4 are hampered by a lack of 

                                                      
1 Biological resources include ‘genetic resources, organisms or parts thereof, populations, or any other 

biotic component of ecosystems with actual or potential use or value for humanity.’ ‘Genetic resources’ 

mean ‘genetic material of actual or potential value’ and ‘genetic material’ means ‘any material of plant, 

animal, microbial or other origin containing functional units of heredity’. Convention on Biological 

Diversity (CBD), opened for signature on 5 June 1992, 1760 UNTS 79 (entered into force on 29 December 

1993) art 2. The CBD is a multilateral treaty providing a framework for national strategies and laws for the 

conservation and sustainable use of biological diversity.  

2 An Update on Biological Prospecting in Antarctica, Including the Development of the Antarctic Biological 

Prospecting Database, Antarctic Treaty Consultative Meeting, 31st mtg, Agenda Item 17, WP 011 (June 

2008) 3. 

3 ABS refers to how genetic resources may be accessed from in situ or ex situ sources and how the benefits 

that arise from their use may be shared between users and providers of the genetic resource. 

4 ‘Status and Trends in Aquatic Genetic Resources: A Basis for International Policy’ (Background Study 

Paper No 37, Commission on Genetic Resources for food and Agriculture, Food and Agriculture 

Organization of the United Nations, May 2007) 3; see also Draft State of the World’s Aquatic Genetic 

Resources for Food and Agriculture, Ad Hoc Intergovernmental Technical Working Group on Aquatic 
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coordination between and among ex situ gene banks or repositories. A growing concern 

is that the genetic resources that the ex situ  gene banks hold in physical and digital 

forms, including the ones that are originally from the Antarctic Treaty Area, may be 

impacted by a complex array of national ABS regimes. At the heart of the regulatory 

storm is the global territorial approach to ABS that does not sit comfortably with the 

unique governance arrangements concerning the Antarctic Treaty Area. Many 

Consultative Parties to the Antarctic Treaty Consultative Meeting (ATCM)5 are taking a 

wait-and-see approach to the possible regulation of Antarctica’s ex situ genetic 

resources under the proposed United Nations Convention on the Law of the Sea 

(UNCLOS)6 on the conservation and sustainable use of marine biological diversity in 

areas beyond national jurisdiction (New Instrument).7 Meanwhile, recipients and 

providers, including gene banks, of Antarctica’s ex situ genetic resources must 

determine on a case-by-case basis whether a resource is subject to national ABS 

obligations. This chapter shows that the answer can depend on the location and the 

purpose of the use of, and the temporal link between, the physical and digital resource 

in question. This creates a level of confusion and complexity that has the potential to 

undermine the objectives and principles of the Antarctic Treaty.8 

 

There has been surprisingly little debate about whether leaving ABS of Antarctic ex situ 

genetic resources to multiple ABS systems outside the Antarctic Treaty System 

undermines the Antarctic Treaty’s principles including international cooperation and 

                                                      
Genetic Resources for Food and Agriculture, Commission on Genetic Resources for Food and Agriculture, 

1st sess, Provisional Agenda Item 4, CGRFA/AqGR-1/16/Inf.2, (20 – 22 June 2016). 

5 See n 21 below and accompanying text. 

6 United Nations Convention on the Law of the Sea, opened for signature 10 December 1982, 1833 UNTS 

3 (entered into force 16 November 1994) (‘UNCLOS’). 

7 Development of an International Legally-Binding Instrument under the United Nations Convention on the 

Law of the Sea on the Conservation and Sustainable Use of Marine Biological Diversity of Areas beyond 

National Jurisdiction, GA Res 69/292, UN GAOR, 69th sess, 96th plen mtg, Agenda Item 74(a), Supp No 49, 

UN Doc A/RES/69/292 (6 July 2015, adopted 19 June 2015) (‘New Instrument Resolution’). 

8 Antarctic Treaty, opened for signature 1 December 1959, 402 UNTS 71 (entered into force 23 June 1961) 

(‘Antarctic Treaty’). 
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freedom of scientific investigation9 that ‘accords with the interests of science and the 

progress of all [hu]mankind.’10 This chapter considers the question by firstly outlining 

the extent to which the ABS of Antarctica’s in situ and ex situ genetic resources is 

regulated under the Antarctic Treaty System. It then argues that the gap in the ex situ 

regulation under the Antarctic Treaty is part of a bigger problem that undermines the 

opportunity for benefits to flow back to Antarctica, namely, the lack of coordination 

between ex situ repositories on aquatic sample, data, information and knowledge 

exchange. This is followed by an examination of the extent to which ABS regimes outside 

of the Antarctic Treaty System apply to Antarctic ex situ genetic resources. The chapter 

considers the bilateral territorial approaches to ABS under the United Nations’ 

Convention on Biological Diversity (CBD)11 and the Nagoya Protocol on Access to Genetic 

Resources and the Fair and Equitable Sharing of Benefits Arising from Their Utilization 

to the Convention on Biological Diversity (Nagoya Protocol).12 The chapter also considers 

the multilateral cooperative commons approaches under the International Treaty on 

Plant Genetic Resources for Food and Agriculture (Plant Treaty)13 and the proposed New 

Instrument under UNCLOS. The result is a complex matrix of regulation that poses at 

least two significant challenges for the ABS of Antarctica’s ex situ resources. First, the 

challenge of equitably treating changes of intent for the purpose of a resource’s use. 

Secondly, the challenge of overcoming jurisdictional problems arising from the CBD’s 

geographical origin approach to ABS, including the territorial limitations of laws and the 

                                                      
9 Antarctic Treaty art II. 

10 Antarctic Treaty preamble. 

11 CBD, above n 1. 

12 Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising 

from Their Utilization to the Convention on Biological Diversity (‘Nagoya Protocol’), opened for signature 

29 October 2010, [2012] ATNIF 3 (entered into force 12 October 2014). The Nagoya Protocol has not yet 

entered into force for Australia. It is a supplementary agreement to the CBD providing a transparent legal 

framework for the effective implementation of the fair and equitable sharing of benefits arising out of 

the ‘utilization of genetic resources’: at art 1. 

13 International Treaty on Plant Genetic Resources for Food and Agriculture, opened for signature 3 

November 2001, 2400 UNTS 303 (entered into force 26 June 2004) (‘Plant Treaty’). 
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extent to which physical and digital derivatives of the genetic resources fall within ABS 

regimes.  

 

Under the Antarctic Treaty, sovereignty claims concerning Antarctica’s resources are on 

hold.14 Despite the perception of an unregulated open access approach to Antarctica’s 

genetic resources,15 this chapter shows that some countries appear to be regulating the 

sharing of Antarctic ex situ genetic resources that are located within their national 

territory. This chapter argues that the legal authority for regulation is tenuous and 

complicated. It becomes more complex when dealing with the abstract information and 

knowledge (the digital resources) separate to the physical resource sample. In the light 

of the increasing interest in commercialising and patenting inventions related to 

Antarctic genetic resources,16 an additional layer of national regulation concerns the 

protection of exclusive rights over genetic resource inventions under patent law. This 

protection may further restrict access to Antarctic genetic resources on which the 

inventions are based. A significant difference, however, between ABS and patent law 

regimes lies in their mechanisms for benefit sharing. This chapter argues that benefits 

under the bilateral ABS regimes generally flow to the provider country and not 

Antarctica. It concludes on the other hand that the framework of defences under the 

World Trade Organization’s Agreement on Trade-Related Aspects of Intellectual 

Property Rights (TRIPS)17 offers a multilateral approach to sharing knowledge and 

technology concerning Antarctica’s ex situ resources in a way that is consistent with 

fulfilling the objectives of cooperation and freedom of scientific investigation under the 

Antarctic Treaty.  

 

                                                      
14 Antarctic Treaty art IV. 

15 See discussion of the open access approach in Antarctica in Bernard P Herber, ‘Bioprospecting in 

Antarctica: The Search for a Policy Regime’ (2006) 42 (221) Polar Record 139, 145. 

16 Biological Prospecting in Antarctica – the Need for Improved Information, Antarctic Treaty Consultative 

Meeting, 36th mtg, Agenda Item 17, WP 48 (April 2013) 4. 

17 Marrakesh Agreement Establishing the World Trade Organization, opened for signature 15 April 1994, 

1869 UNTS 3 (entered into force 1 January 1995) annex 1C (‘Agreement on Trade-Related Aspects of 

Intellectual Property Rights’) (‘TRIPS’).  
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II.  The framework governing Antarctic genetic resources 

The Antarctic Treaty System establishes a distinct international framework for 

governing activities in waters beyond national jurisdiction of the area south of 60° South 

latitude. The Antarctic Treaty System includes the Antarctic Treaty, the Protocol on 

Environmental Protection to the Antarctic Treaty (Madrid Protocol)18 and the 

Convention on the Conservation of Antarctic Marine Living Resources (CCAMLR).19 All 

claims for sovereignty over Antarctic waters, land and resources are on hold.20 The 

governance of Antarctic waters, land and resources is dependent on cooperation 

between representatives of contracting Parties to the Antarctic Treaty through the 

ATCM.21 The ATCM exchanges information and recommends measures to governments 

in furtherance of principles and objectives of the Antarctic Treaty including the 

facilitation of scientific research22 and international scientific cooperation in 

Antarctica.23  

 

The ATCM has affirmed that the Antarctic Treaty System is the appropriate framework 

for managing the collection and use of biological material in the Antarctic Treaty Area.24 

Sharing the benefits of Antarctica is an important aim under the Antarctic Treaty 

System,25 however the system does not directly regulate the ABS of Antarctica’s 

                                                      
18 Protocol on Environmental Protection to the Antarctic Treaty, opened for signature 4 October 1991, 30 

ILM 1455 (entered into force 1998) (‘Madrid Protocol’). 

19 Convention on the Conservation of Antarctic Marine Living Resources, opened for signature 20 May 

1980, 1329 UNTS 47 (entered into force in 7 April 1982) (‘CCAMLR’). 

20 Antarctic Treaty art IV. 

21 Antarctic Treaty art IX(1). 

22 Antarctic Treaty art IX(1)(b). 

23 Antarctic Treaty art IX(1)(c). 

24 Biological Prospecting in Antarctica, Antarctic Treaty Consultative Meeting Resolution 6, 36th mtg 

(adopted on 19 May 2013); and Collection and Use of Antarctic Biological Material Antarctic Treaty 

Consultative Meeting, 32nd mtg (adopted on 17 April 2009). 

25 Thomas Greiber et al, ‘An Explanatory Guide to the Nagoya Protocol on Access and Benefit-sharing’ 

(Environmental Policy and Law Paper No. 83, International Union for Conservation of Nature, Switzerland 

2012) 38.  
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biological resources.26 Instead there are several provisions that apply to accessing in situ 

genetic resources and to the sharing of non-monetary benefits that arise from their use. 

The provisions do not govern the ABS of ex situ Antarctic genetic resources27 but may 

arguably be relevant to determining the extent to which national legislation applies to 

ex situ physical and digital resources outlined later in this chapter.28  

 

A.   Access Provisions 

Access to in situ resources must accord with the principle of freedom of scientific 

investigation and cooperation.29 Access must be carried out for peaceful purposes30 ‘in 

the interest of all [hu]mankind’31 and the preservation of the Antarctic environment.32 

This means, for example, that access to biological resources for developing new 

biological weapons would not be allowed,33 but arguably access to develop new 

aquaculture products would meet these requirements. Contracting Parties are obliged 

to give prior notification to other Contracting Parties about expedition activities in 

Antarctica including the collection of biological material, through the Electronic 

Information Exchange System.34 While this is not an obligation to seek permission 

before extraction akin to the CBD’s access obligations of prior informed consent and 

mutually agreed terms,35 it provides other Contracting Parties with an opportunity to 

voice their concerns about the proposed access. 

 

                                                      
26 A Gap Analysis of the Antarctic Treaty System Regarding the Management of Biological Prospecting,  

Antarctic Treaty Consultative Meeting, 32nd mtg, Agenda Item 17, WP 26 (April 2009) 3 (A Gap Analysis). 

27 Ibid 15 regarding access; ibid 18 regarding benefit sharing. 

28 See below n 144 and following text. 

29 Antarctic Treaty art II. 

30 Antarctic Treaty art I.  

31 Antarctic Treaty Preamble. 

32 Antarctic Treaty art IX(1)(f); Madrid Protocol art 2. 

33 A Gap Analysis, above n 26, 15. 

34 Antarctic Treaty art VII(5); and Electronic Information Exchange System, Antarctic Treaty Consultative 

Meeting Decision 10, 28th mtg, Agenda Item 17 (adopted 17 June 2005). 

35 See below n 121 and accompanying text. 
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Other Antarctic Treaty System instruments have requirements to obtain permits for 

access under certain circumstances. Under the Madrid Protocol, for example, the ‘taking 

of native mammals, birds and plants’ is prohibited except with a permit.36 Permits would 

only be issued to provide specimens for scientific study or information, or to provide 

specimens for museums, herbaria or other educational or cultural institutions or uses.37 

Micro-organisms,38 and arguably invertebrates like molluscs and sponges, fall outside 

the definition of ‘native mammals, birds and plants’.39 This means there are no 

requirements for prior authorisation or permit restrictions on taking these organisms 

(unless domestic legislation provides otherwise)40 other than the general environmental 

impact assessment obligations on researchers taking samples.41  

 

Marine living resources under the CCAMLR are also outside the scope of the Madrid 

Protocol’s permit system.42 The CCAMLR applies to fin fish, molluscs, crustaceans and 

all other species of living organisms, including birds, found south of the Antarctic 

Convergence (a wider area than the Madrid Protocol).43 The objective of the CCAMLR is 

the conservation of marine living resources.44 It is unclear whether it only applies to the 

harvesting and use of these resources as a source of protein,45 rather than utilisation of 

the resource for its genetic material value to which ABS regimes apply.46 Members must 

issue an authorisation (eg permit) to their flagged vessels before they can take the 

                                                      
36 Madrid Protocol, Annex II art 3(1). 

37 Madrid Protocol, Annex II art 3(2). 

38 A Gap Analysis, above n 26, 15. 

39 See A Case of Biological Prospecting, Antarctic Treaty Consultative Meeting, 34th mtg, Agenda Item 17, 

IP62 (July 2011) 3. 

40 A Gap Analysis, above n 26, 15. 

41 Madrid Protocol arts 3, 8 and Annex 1.  

42 A Gap Analysis, above n 26, 15. Under Article 4, the Madrid Protocol is subordinate to other instruments 

within the Antarctic Treaty System and harvesting of marine living resources must comply with measures 

under the CCAMLR.  

43 CCAMLR art I. 

44 CCAMLR art II(1) and preamble. 

45 CCAMLR preamble. 

46 See the definition of genetic resources in CBD art 2. 
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relevant resources.47 Recently the Commission declared the world’s largest marine park 

in the Ross Sea, which will come into effect in December 2017.48 Access restrictions in 

this area include a ‘no take’ zone in seventy-two percent of the marine park.49 

 

B.   Knowledge sharing provisions 

As with the access provisions above, the benefit sharing of genetic resources accessed 

from the Antarctic Treaty Area must support the continuance of freedom of scientific 

investigation and cooperation.50 In other words, benefit sharing would need to accord 

‘with the interests of science and the progress of all [hu]mankind’, 51 the peaceful use 

of Antarctica52 and the preservation of the Antarctic environment.53 The Antarctic 

Treaty, which entered into force before TRIPS, does not mention the relationship 

between these objectives and private interests like intellectual property. While there is 

no explicit prohibition on claiming intellectual property over Antarctica’s genetic 

resources, the agreement to put sovereign rights on hold to fulfil a collective purpose of 

cooperation and scientific investigation that benefits all humankind would suggest that 

the proprietary interests of users of the resources would not outweigh the public 

interest in having the resource available in accordance with the Antarctic Treaty’s 

objectives.  

 

The Antarctic Treaty System does not regulate the sharing of monetary benefits but 

does have provisions for sharing the non-monetary benefits of using Antarctica’s genetic 

resources.54 These benefits arguably focus on sharing information and knowledge rather 

                                                      
47 See eg permit obligations under Australia’s Antarctic Marine Living Resources Conservation Act 1981 

(Cth) s 9. 

48 See Report of the Thirty-Fifth Meeting of the Commission, Commission for the Conservation of Antarctic 

Marine Living Resources, CCAMLR-XXXV, Hobart, Australia 17–28 October 2016. 

49 See <https://www.ccamlr.org/en/news/2016/ccamlr-create-worlds-largest-marine-protected-area>. 

50 Antarctic Treaty art II. 

51 Antarctic Treaty preamble. 

52 Antarctic Treaty art I. 

53 Antarctic Treaty art IX(1)(f); Madrid Protocol art 2. 

54 A Gap Analysis, above n 26, 17.  
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than sharing the physical specimens on which the technologies are based.55 Contracting 

Parties to the Antarctic Treaty are obliged to promote international cooperation for 

scientific investigation in Antarctica.56 This requires to the greatest extent practicable 

the exchange of plans for scientific programs, personnel and the exchange and free 

availability of ‘scientific observations and results’.57 It is difficult to determine the scope 

of this obligation because ‘scientific observations and results’ are not defined.58 The 

phrase is likely, however, to include observations and results related to biological 

prospecting of genetic resources.59 In 2015, Consultative Parties to the ATCM agreed on 

a consolidated list of information exchange requirements for science activities including 

information on the ‘taking and harmful interference with flora and fauna species, 

location, amount, sex, age and purpose’.60 The condition to record purpose at the time 

of taking the resources is relevant for determining the types of benefits that can be 

shared from their subsequent uses.61  

 

The Madrid Protocol and CCAMLR have additional obligations for knowledge sharing 

within the scope of their jurisdictions. Under the Madrid Protocol, Parties are required 

to exchange information through annual reports on Protocol activities.62 Parties are 

specifically required to exchange records and statistics on the numbers of native 

mammals, birds and plants taken annually,63 but this arguably does not apply to 

invertebrates, fish and microorganisms. The only requirement for invertebrates is to 

                                                      
55 See examples of non-monetary benefit sharing in A Gap Analysis, ibid, 17.  

56 Antarctic Treaty art II. 

57 Antarctic Treaty art III. 

58 Morten Walløe Tvedt, 'Patent Law and Bioprospecting in Antarctica' (2011) 47(1) Polar Record 46, 52. 

59 See Biological Prospecting, Antarctic Treaty Consultative Meeting Resolution 7, 28th mtg (adopted 17 

June 2005).  

60 Exchange of Information Antarctic Treaty Consultative Meeting Decision 6, 38th mtg Annex ‘Information 

Exchange Requirements’ (adopted 10 June 2015). 

61 Fran Humphries, ‘The Rising Tide of Access and Benefit Sharing in Aquaculture’ in Nigel Bankes, David 

VanderZwaag, and Irene Dahl, Aquaculture Law and Policy: International, Regional and National 

Perspectives (Edward Elgar, 2016) (‘ABS in Aquaculture’) 93. 

62 Madrid Protocol art 17. 

63 Madrid Protocol annex II art 6(1)(a). 
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exchange information on their status64 but even then it only relates to native 

invertebrates.65 Parties must also ‘cooperate in the planning and conduct of activities’.66 

To achieve this goal, Parties must endeavour to among other things undertake joint 

expeditions and sharing the use of facilities and information that may be helpful in 

conducting activities.67 Direct participation in joint marine research is often regarded as 

a more effective approach to technology transfer than pure information sharing 

because it promotes sustainable capacity building.68  

 

Under the CCAMLR, the Commission for the Conservation of Antarctic Marine Living 

Resources (CCAMLR Commission) must facilitate research of Antarctic marine living 

resources.69 Members are obliged to submit statistical, biological and other 

information,70 which may include information on the taking of biological resources for 

use of their genetic resources. Non-parties to the Antarctic Treaty may become 

members of the CCAMLR. Interestingly they are bound by Articles I, IV, V and VI of the 

Antarctic Treaty71 (peaceful purpose objectives and sovereignty arrangements) but not 

specifically the knowledge sharing provisions under Articles II and III of the Antarctic 

Treaty.  

 

A recurring theme for the Antarctic Treaty’s access and knowledge sharing rules is its 

cooperative approach to sharing information, samples, facilities and technical 

knowhow. It is important to keep in mind that its obligations are only imposed on parties 

                                                      
64 Madrid Protocol annex II art 6(1)(b). 

65 Madrid Protocol annex II art 1(d); see also A Case of Biological Prospecting, above n 39, 3. 

66 Madrid Protocol art 6. 

67 Madrid Protocol art 6. 

68 Ad Hoc Open-ended Informal Working Group, Intersessional Workshops Aimed at Improving 

Understanding of the Issues and Clarifying Key Questions as an Input to the Work of the Working Group 

in Accordance with the Terms of Reference Annexed to General Assembly Resolution 67/78: Summary of 

Proceedings Prepared by the Co-chairs of the Working Group (Advanced, Unedited Version, New York, 19-

23 August 2013) [128] (‘IWG Intersessional Workshops’. 

69 CCAMLR art IX. 

70 CCAMLR art XX. 

71 CCAMLR arts III and IV. 
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to the relevant international instrument. Significantly for the increasingly commercial 

applications of genetic resources that originated in Antarctica,72 the Antarctic Treaty 

System does not provide guidance on ABS of Antarctic ex situ resources, the role of 

intellectual property,73 and how to balance proprietary interests and the interests of 

humankind.  

 

III.  Gap in Regulating Ex Situ Resources – the Tip of the Iceberg  

Some Contracting Parties to the Antarctic Treaty are reluctant to provide for additional 

or specific ABS regulation74 despite the regulatory gap relating to the use and sharing of 

Antarctic ex situ genetic resources, including those that are subsequently patented. The 

following discussion highlights how this regulatory gap is only the tip of the iceberg for 

the fair and equitable sharing of Antarctic ex situ genetic resources. It is indicative of a 

bigger problem that is lurking beneath the surface – the lack of coordination between 

ex situ repositories on aquatic sample, data, information and knowledge exchange 

(outlined in this section) and the confusion about the extent to which national ABS 

obligations would apply to Antarctic deposits (outlined in the next section). This section 

outlines some of the uses of Antarctic ex situ genetic resources with particular emphasis 

on aquaculture, which is likely to increasingly become a beneficiary of Antarctica’s 

genetic resources, making this an important perspective to consider.  

 

Much of the recent commercial and patent activity concerning Antarctic organisms 

relates to krill while the ‘rest is based on a variety of Antarctic source organisms which 

include micro-organisms, invertebrates (such sponges, tunicates, corals, sea stars and 

worms), vertebrates (such as fish) and plants (such as algae and Antarctic hairgrass)’.75 

                                                      
72 See below n 75 and accompanying text. 

73 Petra Drankier et al, ‘Marine Genetic Resources in Areas Beyond National Jurisdiction: Access and 

Benefit-sharing’ (2012) 27(2) The International Journal of Marine and Coastal Law 375, 419. 

74 Report of the ATCM Intersessional Contact Group to Examine the Issue of Biological Prospecting in the  

Antarctic Treaty Area, Antarctic Treaty Consultative Meeting, 33rd mtg, Agenda Item 17, WP 13 (May 

2010) 7 [21]. 

75 The Antarctic Biological Prospecting Database, Antarctic Treaty Consultative Meeting, 32nd mtg, Agenda 

Item 17, WP1 (April 2009) 3. 
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Many uses of genetic material and derivatives concern pharmaceutical and industrial 

uses.76 Although the literature lacks thorough analyses of trends relating specifically to 

aquaculture, there are some examples of Antarctic genetic resources being used for 

aquaculture purposes.77 A good example is the interest in antifreeze gene technologies. 

A major issue for aquaculture is unseasonal cold winters which can severely damage 

production and brood fish stocks.78 Further, the inability of fish without antifreeze 

proteins severely restricts suitable sites for aquaculture operations.79 Researchers have 

focused their attention on antifreeze proteins and glycoproteins that reduce freezing 

temperatures by preventing ice-crystal growth.80 Sources of patented antifreeze 

proteins and glycoproteins include deep sea cold ocean teleost fish from the Southern 

Ocean,81 including areas covered by the Antarctic Treaty System. Uses of antifreeze 

protein technologies in breeding include direct injection of purified antifreeze protein 

into a host species to improve freezing resistance for farming,82 or its use in 

cryopreservation of breeding material,83 or the antifreeze gene’s complete integration 

into the genome of the host species, which might then be expressed in the host’s 

offspring.84 The use of antifreeze genes to develop transgenic fish species such as 

                                                      
76 Biological Prospecting in Antarctica, above n 16, 3. 

77 Biological Prospecting in Antarctica: Review, Update and Proposed Tool to Support a Way Forward, 

Antarctic Treaty Consultative Meeting, 30th mtg, Agenda Item 17, IP 67 (May 2007) 8. 

78 John Beardmore and Joanne Porter, ‘Genetically Modified Organisms and Aquaculture’ (Food and 

Agriculture Organization of the United Nations, Fisheries Circular No. 989, FIRI/C989(3) 2003)4. 

79 Choy Hew et al, ‘Liver-specific and Seasonal Expression of Transgenic Atlantic Salmon Harboring the 

Winter Flounder Antifreeze Protein Gene’ (1999) 8 Transgenic Research 405, 406. 

80 Beardmore and Porter, above n 78, 4. 

81 Jong Kyu Lee et al, ‘Molecular and Comparative Analyses of Type IV Antifreeze Proteins (AFPIVs) from 

Two Antarctic Fishes, Pleuragramma antarcticum and Notothenia coriiceps’ (2011) 159 Comparative 

Biochemistry and Physiology Part B: Biochemistry and Molecular Biology 197, 204. 

82 Such as rainbow trout; Garth L Fletcher, Ming H Kao and Ron M Fourney, ‘Antifreeze Peptides Confer 

Freezing Resistance to Fish’ (1986) 64 Canadian Journal of Zoology 1897, 1898.  

83 Heather M Young and Garth L Fletcher, ‘Antifreeze Protein Gene Expression in Winter Flounder Pre-

hatch Embryos: Implications for Cryopreservation’ (2008) 57 Cryobiology 84, 84. 

84 Hew et al, above n 7979, 411.  
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salmon85 and tilapia86 has attracted much attention. While the use of ex situ Antarctic 

genetic resources may be on the rise, difficulties in pinpointing bioprospecting and 

patenting trends for their specific use in aquaculture are compounded by the lack of 

ABS rules documenting intent at the time of extraction, changes of intent and the 

subsequent use of ex situ Antarctic resources. In other words, a genetic resource may 

be extracted from Antarctic waters for non-commercial research purposes and then 

later stored in an ex situ facility and subsequently used for commercial aquaculture 

purposes without any benefits flowing back to Antarctica.  

 

Ex situ collections are diverse and can include culture collections, germplasm 

collections, cell banks, stock centres, herbaria, zoos, museum collections and botanic 

gardens.87 Unlike the current extensive system for the exchange of terrestrial plant 

germplasm collections which began in the early 20th century,88 the history of aquatic 

gene banks only goes back to the past few decades.89 Collections of aquatic genetic 

resources can include living broodstock or cryopreserved collections. Broodstock 

collections take up space and are more expensive than cryopreserved banks to replenish 

and maintain.90 Storage ranges from simple bacteria strains to more complex organisms. 

One of the few collections in the world dedicated to the collection of Antarctic bacteria 

                                                      
85 Jay Sanderson and Fran Humphries, ‘Unnaturally Natural: Inventing and Eating Genetically Engineered 

AquaAdvantage® Salmon and the Paradox of Nature’ in Charles Lawson and Berris Charnley (eds), 

Intellectual Property and Genetically Modified Organisms: A Convergence in Laws (Ashgate, 2015) 185, 

188.  

86 Antje Caelers, ‘Expression of Endogenous and Exogenous Growth Hormone (GH) Messenger (m) RNA 

in a GH-transgenic Tilapia (Oreochromis niloticus)’ (2005) 14 Transgenic research 95, 96. 

87 Susette Biber-Klemm et al, ‘Ex Situ Collections of Plants and How they Adjust to ABS Conditions’ in 

Evanson Chege Kamau, Gerd Winter and Peter-Tobias Stoll, Research and Development on Genetic 

Resources: Public Domain Approaches in Implementing the Nagoya Protocol (Routledge, New York, 2015) 

207, 208. 

88 Bonwoo Koo et al, Saving Seeds: the Economics of Conserving Crop Genetic Ex Situ in the Future Harvest 

Centres of CGIAR (CABI Publishing, 2004) 2. 

89 David Greer and Brian Harvey, Blue Genes: Sharing and Conserving the World's Aquatic Biodiversity 

(Earthscan, 2004) 67-68. 

90 Ibid 67. 
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strains is the Australian Collection of Antarctic Microorganisms (ACAM).91 There are also 

growing private and university Antarctic collections including those in the United States, 

Germany and Belgium.92 Cryopreservation of sperm from several fish species is also 

commonly practiced.93 The same technology, however, for eggs and embryos of aquatic 

species is not yet viable94 which severely limits the effectiveness of cryopreservation for 

aquatic gene banking.95 Other options for gene banking include androgenesis, cloning, 

stem cell collections and other future technologies. 96 While there are a number of large 

state-run collections (for example in Norway, India, Russia and Finland), the bulk of 

cryopreserved material is held in small private or university-based banks, whose 

numbers are nowhere near those of plant repositories.97  

 

Unlike the plant networks, there is ‘no coordination between aquatic gene banks’.98 Nor 

are there generally accepted protocols or regulations governing the access to and use 

of aquatic resources; rather private law contracts are usually agreed between the 

providers and users of the resource ‘and very little importance is given to [ABS] 

considerations’.99 Similar uncoordinated contractual mechanisms are used for the 

exchange of aquatic genetic resources from broodstock collections. For example genetic 

material for marine shrimp or tilapia are improved by private breeding companies and 

then the genetically improved stocks are ‘multiplied’ by other hatchery facilities in order 

                                                      
91 See <http://gcmd.nasa.gov/records/AADC_ACAM.html>. 

92 Biological Prospecting – A Way Forward, above n 77, 10. 

93 Greer and Harvey, above n 89, 67. 

94 Paz Herráez, Elsa Cabrita and Vanesa Robles, ‘Fish Gamete and Embryo Cryopreservation: State of the 

Art’, in Garth L Fletcher and Matthew L Rise, Aquaculture Biotechnology (Oxford, UK: Wiley‐Blackwell 

2011) 303, 309-10. 

95 Rex A Dunham, Aquaculture and Fisheries Biotechnology: Genetic Approaches (CABI, 2nd ed, 2011) 253. 

96 See ibid 253-4. 

97 Greer and Harvey, above n 89, 33 and 68. 

98 Ibid 67. 

99 Devin M Bartley et al, ‘The Use and Exchange of Aquatic Genetic Resources for Food and Agriculture’ 

(Background Study Paper No 45, Commission on Genetic Resources for Food and Agriculture, Food and 

Agriculture Organization of the United Nations, September 2009) 24. 
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to provide enough animals to sell to farmers for grow-out.100 The multiplier facilities 

may enter into contractual agreements, usually termed material transfer agreements 

(MTAs), with the breeding companies that set restrictions on how the multiplier 

hatcheries may use the genetically improved stocks. The terms of the MTAs often 

‘prevent the multiplier stations … from selling the stock for breeding purposes without 

compensation’ to the provider breeder.101 However, the numerous groups involved in 

the production process from breed improvement to sale of live fish, combined with the 

highly fertile nature of many aquatic species, mean that there is substantial scope for 

failure to adhere to MTAs and for the unauthorised exchange of aquatic genetic 

material.102 This lack of coordination for the exchange of aquatic germplasm has 

implications for determining which resources may have originated from Antarctica. 

Even when the origins can be traced back to Antarctica, the gap in regulating ex situ 

resources becomes a significant issue because a substantial proportion of the use of 

Antarctic specimens takes place in national laboratories.103 

 

In the context of genomics, proteomics, phenomics and bioinformatives, ex situ 

collections may include the digitalised forms of Deoxyribonucleic acid (DNA), ribonucleic 

acid (RNA) and proteins.104 These kinds of ‘omic’ technologies are becoming increasingly 

                                                      
100 John A H Benzie, ‘Use and Exchange of Genetic Resources of Penaeid Shrimps for Food and Agriculture’ 

(2009)1 Reviews in Aquaculture, 232, 235. 

101 Bartley et al, above n 99, 25.  

102 Ibid. 

103 A Gap Analysis, above n 26, 18. 

104 Peter Johan Schei and Morten Walløe Tvedt, Fridtjof Nansen Institute, The Concept of ‘Genetic 

Resources’ in the Convention on Biological Diversity and How It Relates to a Functional International 

Regime on Access and Benefit-Sharing, Ad Hoc Open-Ended Working Group on Access and Benefit-

Sharing, 9th mtg, UN Doc UNEP/CBD/WG-ABS/9/INF/1 (19 March 2010) (‘The Concept of ‘Genetic 

Resources’’) 25.  
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important for innovation in aquaculture105 and aquatic related research.106 There are 

several global initiatives for storing genetic data, including the information relating to 

Antarctic genetic resources. The Census of Antarctic Marine Life (CAML) collates DNA 

barcode data for Antarctic marine species including life from the Southern Ocean and 

the Sub-Antarctic Islands. DNA barcoding is a technique that uses a short gene sequence 

from a standardised region of the genome as a diagnostic ‘biomarker’ for species.107 

There are also separate initiatives for specific species such as the barcode library for 

Antarctic sponges.108 Coordination between depositories is complicated by the different 

means of entering data. For example, many genetic databases contain DNA sequences 

such as DNA Data Bank of Japan (DDBJ), European Molecular Biology Laboratory (EMBL) 

databank and National Institute of Health’s GenBank. However, there are few Antarctic 

barcodes in Genbank.109 These barcodes are held in specially designed databases such 

as the Barcode of Life Data System (BOLD), which is an online workbench and receptacle 

for sequence data generated from Barcode of Life projects, such as the CAML project 

above.110 Without proper coordination between databases, however, it is difficult to 

determine the geographical origin of the data and information for the purposes of ABS.  

 

                                                      
105 See eg Pedro M Rodrigues et al, ‘Proteomics in Aquaculture: Applications and Trends’ (2012) 75 Journal 

of Proteomics 4325; Marco Saroglia and Zhanjiang (John) Liu (eds), Functional Genomics in Aquaculture 

(Wiley-Blackwell, 2012). 

106 See eg Paul Oldham, ESRC Centre for Economic and Social Aspects of Genomics, Global Status and 

Trends in Intellectual Property Claims: Genomics, Proteomics and Biotechnology, Ad Hoc Open-Ended 

Working Group on Access and Benefit-Sharing, 3rd mtg, UN Doc UNEP/CBD/WG-ABS/3/INF/4 (11 January 

2005). 

107 Rachel A Grant and Katrin Linse, ‘Barcoding Antarctic Biodiversity: Current Status and the CAML 

Initiative, a Case Study of Marine Invertebrates’ (2009) 32 Polar Biology 1629, 1630. 

108 For the recent assembly of a barcode library for Antarctic sponges see Sergio Vargas et al, ‘Diversity in 

a Cold Hot-Spot: DNA-Barcoding Reveals Patterns of Evolution among Antarctic Demosponges (Class 

Demospongiae, Phylum Porifera)’ (2015) 10 PLOS One: e0127573 DOI: 10.1371/journal.pone.0127573. 

109 Grant, above n 107, 1631. 

110 Ibid. 

http://dx.doi.org/10.1371/journal.pone.0127573
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There is no centralised information or knowledge repository for the results of high seas 

research,111 including the Antarctic waters of the Southern Ocean. The ATCM has called 

for ‘further development of linked databases and geographically referenced maps, 

which can serve to improve the informational basis for discussions at the ATCM’.112 

ATCM parties set up a database for bioprospecting in Antarctica that included patenting 

information, effectively linking data, information and knowledge relating to Antarctic 

genetic resources. The Antarctic Biological Prospecting Database ‘provides a searchable 

interface allowing the user to obtain information about research and commercial 

products arising from biological samples that were sourced from the Antarctic 

region’.113 However, at the time of writing this chapter, the database had been taken 

offline. Other broader initiatives incorporate Antarctic information such as the Global 

Biodiversity Information Facility,114 which was set up to make primary global 

biodiversity information more widely available, and the Ocean Biogeographic 

Information System,115 which publishes information on the distribution of marine 

species.116 The Marine Biodiversity Information Network (SCAR-MarBIN) compiles and 

manages information on Antarctic marine biodiversity by coordinating database 

networking.117 

 

In summary, the regulatory vacuum outlined in the previous section combined with the 

lack of coordination between ex situ repositories and the subsequent loss of control 

over resources that originated from Antarctic waters make it difficult to pinpoint the 

extent to which physical and digital Antarctic genetic resources contribute to aquatic 

research and development generally and aquaculture in particular. Significantly, the lack 

of coordination impedes the collection and exchange of detailed information needed to 

                                                      
111 IWG Intersessional Workshops, above n 68 [121]. 

112 Biological Prospecting in Antarctica, above n 16, 4. 

113 The Antarctic Biological Prospecting Database, above n 75, 3. 

114 See <www.gbif.org>. 

115 See <www.iobis.org>. 

116 Grant and Linse, above n 107, 1630. 

117 See <http://www.scarmarbin.be>. 

http://www.iobis.org/
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trace the origin of a given genetic resource to determine its status for the purpose of 

ABS under national laws as outlined in the following section.  

 

IV.  The Tidal Wave of Applicable ABS-related Instruments 

Private benefit sharing agreements and patent protection concerning Antarctic genetic 

resources have already begun despite the regulatory gaps in the Antarctic Treaty 

System. ATCM Parties have reported that some companies using Antarctic resources 

offer benefit sharing on an ad hoc basis in return for access.118 This may include a mix 

of monetary benefits like fees per sample and licensing agreements, as well as non-

monetary benefits, for example through training, capacity-building, research exchanges, 

and technology transfer.119 Given that no country has control over Antarctic resources 

and the Antarctic Treaty System has no ABS mechanism, it would be interesting to know 

to whom or to what the benefits in these private agreements flow. The ABS of Antarctic 

ex situ resources is being influenced by a growing matrix of ABS-related international 

instruments including the CBD, the Nagoya Protocol, the Plant Treaty and the New 

Instrument under UNCLOS. This section explores the extent to which other ABS regimes 

apply to Antarctic genetic resources.  

 

A.   CBD’s Territorial Approach 

The CBD and the Nagoya Protocol provide a framework for a bilateral territorial 

approach to ABS of genetic resources. The CBD’s significant shift from treating genetic 

resources as a common heritage of humankind toward recognising the sovereign rights 

of countries over their resources120 has created spatial and temporal complexities for 

the legal status of Antarctic genetic resources. The following discussion highlights that 

spatially, the reach of the ABS rules depends on whether Antarctic genetic resources are 

located in situ or ex situ (geographical origin) which may depend on the timing and 

                                                      
118 Sarah A Laird, Rachel Wynberg and Sam Johnston, Recent Trends in the Biological Prospecting 

(Antarctic Treaty Consultative Meeting, 29th mtg, Agenda Item 18, IP 116) 23. 

119 Ibid. 

120 Keith Aoki and Kennedy Luvai, ‘Reclaiming Common Heritage Treatment in the International Plant 

Genetic Resources Regime Complex’ (2007) 35 Michigan State Law Review 35, 49. 
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circumstances of their extraction. Other temporal complexities arise in cases where 

derivatives of the genetic resource such as the abstract digital resource and synthetic 

derivatives are being used independently from the physical in situ or ex situ resource, at 

different points in time and for different purposes of extraction and subsequent use.  

 

Under the framework of the CBD and the Nagoya Protocol, Parties have sovereign rights 

to control access to in situ and ex situ genetic resources within their jurisdiction (subject 

to exceptions addressed below), as well as control over their nationals’ activities in 

relation to genetic resources located outside their territories.121 This is subject to 

obligations to facilitate access for, and transfer to, other Contracting Parties’ relevant 

technologies that make use of (in situ or ex situ) genetic resources.122 In return for 

access, users must share with the provider country, on mutually agreed terms, the 

benefits ultimately gained from the subsequent use of the genetic resources. The 

benefits include the resource provider’s participation in scientific and biotechnology 

research based on the genetic resources supplied123 as well as the fair and equitable 

sharing of the results of research, development, commercial and biotechnological use 

of the resources.124 More specifically, the CBD’s supplementary agreement, the Nagoya 

Protocol, sets out the rules, procedures and compliance mechanisms for ABS. This more 

detailed system is based on access conditions set out in domestic permits issued by a 

contracting party to the CBD125 that are linked to contractual benefit sharing 

agreements between users and providers,126 all of which operate within a compliance 

framework of national laws in user and provider countries.127  

 

                                                      
121 CBD arts 3, 4 and 15(1). 

122 CBD art 16(1). 

123 CBD art 19(1). 

124 CBD art 15(7) and 19(2). 

125 Nagoya Protocol arts 6(3)(e), 14(2)(c) and 17(2). 

126 Referred to as ‘mutually agreed terms’ in the Nagoya Protocol; at arts 5, 6(3)(g), 7, 12(3)(b) and 19. 

127 Elisa Morgera, Matthias Buck and Elsa Tsioumani, ‘Introduction’ in Elisa Morgera, Matthias Buck and 

Elsa Tsioumani (eds), The 2010 Nagoya Protocol on Access and Benefit-Sharing in Perspective: Implications 

for International Law and Implementation Challenges (Martinus Nijhoff Publishers, 2013) 9. 
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The ABS framework applies to genetic resources that are (a) provided by the country of 

origin, or (b) parties that have ‘acquired’ genetic resources ‘in accordance with the 

[CBD].’128 Antarctica does not fall within the definition of a ‘country of origin’.129 The 

question therefore becomes whether Antarctica’s genetic resources located in a 

national ex situ facility have been ‘acquired ... in accordance with the [CBD]’ – a term 

that is not defined under the CBD. Glowka argues that genetic resources are not 

acquired in accordance with the CBD if they are taken illegally from a country of origin, 

for example, without prior informed consent (if required by the country of origin).130 

Other circumstances may include acquiring genetic resources that were deposited in an 

ex situ facility before the CBD entered into force,131 or those in repositories within the 

jurisdiction of nations that are not party to the CBD. The meaning or the timing of the 

term ‘acquired’ is also not defined in the CBD and may need clarification in national 

legislation.132 As the following discussion highlights, the clarification may depend on the 

circumstances of the original accession of the relevant genetic resource from the 

Antarctic Treaty Area.  

 

While the CBD is based on the principle of territorial sovereignty, it also applies to 

processes and activities carried out by a party’s nationals within its control beyond the 

limits of the national jurisdiction.133 Even though there is no territorial application of 

laws to genetic resources in the Antarctic Treaty Area, the people located in Antarctica 

including scientific personnel, staff and observers in Antarctica are subject to the 

jurisdiction of their country of nationality.134 The Nagoya Protocol does not have similar 

extra-territorial application because its scope is limited to ABS under Article 15 of the 

                                                      
128 CBD arts 2 and 15(3). 

129 CBD art 2. 

130 Lyle Glowka et al, ‘A Guide to the Convention on Biological Diversity’ (Environmental Policy and Law 

Paper No 30, International Union for Conservation of Nature, 1994) 79. 

131 Ibid 77. 

132 Glowka above n 130, 79. 

133 CBD art 4(b). 

134 Antarctic Treaty art VIII(1). 
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CBD135 and not the CBD’s extended scope in Article 4.136 This means that the CBD’s 

obligations may apply to users of Antarctica’s in situ resources but not the Nagoya 

Protocol’s obligations.137  

 

1.  Argument that the CBD does not apply  

Some commentators argue that the Antarctic Treaty Area is not a sovereign state and 

therefore cannot be a Contracting Party to the CBD within the meaning of the ABS 

framework that can enter into mutually agreed terms, require prior informed consent 

and be afforded benefits for subsequent uses of the genetic resources.138 Under the 

CBD:  

 

access to genetic resources shall be subject to prior informed consent of the Contracting Party 

providing such resources, unless otherwise determined by that Party.139 

 

The ATCM is a forum rather than a decision making body authorised with sovereign 

rights and would not similarly be deemed a Contracting Party with sovereign powers. 

The CCAMLR Commission does have a legal personality140 but there is uncertainty about 

whether its mandate is limited to the use of genetic resources for consumption rather 

than for their genetic material potential.141 One interpretation of Article 15(5) of the 

CBD is that in the absence of a ‘state’ with sovereign rights over the resources, there is 

no provider to whom prior informed consent is owed. The consequence is that the 

genetic resources cannot be taken ‘in accordance with’ the CBD and so the ABS 

                                                      
135 Nagoya Protocol art 3. 

136 Greiber, above n 25, 74. 

137 Ibid. 

138 See eg. Regine Andersen et al, International Agreements and Processes Affecting an International 

Regime on Access and Benefit Sharing under the Convention on Biological Diversity: Implications for its 

Scope and Possibilities of a Sectoral Approach, FNI Report 3/2010 (Fridtjof Nansens Institutt, Norway, 

2010) p 21. 

139 CBD art 15(5). 

140 CCAMLR art VIII. 

141 See above n 46 and accompanying text. 
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provisions are not triggered (in effect a free access scenario). Once a commons resource 

has been extracted by a Contracting Party to the CBD, the extractor may then become 

the party from whom consent is required and benefits are afforded under the ABS 

framework. This is because, although the requirement to provide prior informed 

consent does not clarify the phrase ‘the Contracting Party providing such resources’, it 

is likely to have a similar meaning to the ‘country providing genetic resources’ under 

Article 2 of the CBD. In other words:  

 

the country supplying genetic resources collected from in situ sources, including populations of both 

wild and domesticated species, or taken from ex situ sources, which may or may not have originated 

in that country.142 

 

Under this ‘res nullius scenario’,143 the CBD’s ABS obligations would not apply. The 

Antarctic genetic resource would be treated the same way as a country’s territorial 

genetic resources. In this case, the benefits of using the genetic resources flow back to 

the country taking the resource, and not for the benefit of the Antarctic Treaty System’s 

collective purpose. 

 

2.  Argument that the CBD does apply 

A second ‘collective scenario’ is based on the unique governing arrangements of the 

Antarctic Treaty System where the genetic resources are subject to neither national 

sovereignty nor free access. Under this scenario, although Consultative Parties to the 

ATCM cannot exercise sovereign powers over resources within the Antarctic Treaty 

Area, collectively they have contracted to put into effect their access and knowledge 

sharing obligations under the Antarctic Treaty System within their national laws on 

behalf of one another. So for a Contracting Party to the CBD that is also a Consultative 

Party to the Antarctic Treaty System, the ‘res nullius’ scenario above would not apply. 

In effect there is a reciprocal arrangement where prior informed consent is given on 

                                                      
142 CBD art 2. 

143 Where the genetic resources are available to the first person with the capacity and technology to 

exploit them, who also receives the benefits from their use to the exclusion of others; Charles Lawson, 

Regulating Genetic Resources: Access and Benefit Sharing in International Law (Edward Elgar, 2012) p 242. 



 Chapter 7 

79 
 

behalf of other parties and resources are capable of being acquired ‘in accordance with’ 

the CBD. 

 

For example, Australia is a party to the Antarctic Treaty, Madrid Protocol and CCAMLR. 

The Antarctic Treaty Act 1960 (Cth) gives effect to the Antarctic Treaty in Australia and 

applies to observers, scientific personnel and accompanying staff within the meaning of 

the Antarctic Treaty who are nationals of a Contracting Party to the Antarctic Treaty.144 

Australia’s obligations under the Madrid Protocol, including permit approvals and 

environmental impact assessments, are implemented through the Antarctic Treaty 

(Environmental Protection) Act 1980 (Cth) (ATEP Act). These laws (that effectively put 

into effect the Antarctic Treaty’s access provisions) apply to any activity proposed to be 

undertaken by Australian citizens, organisations, expeditions and tour operators in any 

waters south of 60 degrees South including all waters.145 Australia’s obligations under 

CCAMLR including permit approvals are implemented through the Antarctic Marine 

Living Resources Conservation Act 1981 (Cth) (AMLRC Act) that applies to the CCAMLR 

‘Convention Area’ (marine areas south of the Antarctic Convergence).146 These Acts 

apply to Australian citizens and organisations so foreign nationals and organisations 

based outside Australia need to contact their respective country’s Antarctic 

administrative organisations for approval, unless their activity is part of the Australian 

Antarctic programme.147 The Australian government has advised that ‘in accordance 

with the principles of the Antarctic Treaty, Parties are responsible for their own 

nationals and other Antarctic programmes will recognise approvals granted by 

Australia.’148 Under this reciprocal ‘collective scenario’, the extracting party has an 

obligation for prior informed consent of the permitting country on behalf of the other 

parties to the Antarctic Treaty System. This means the genetic resources can be ‘taken 

in accordance with’ the CBD and therefore Antarctica’s in situ and subsequent ex situ 

                                                      
144 Antarctic Treaty Act 1960 (Cth) s 3. 

145 Antarctic Treaty (Environmental Protection) Act 1980 (Cth) (‘ATEP Act’). 

146 Antarctic Marine Living Resources Conservation Act 1981 (Cth) s 3 (‘AMLRC Act’). 

147 ‘Guide to Administering Environmental Approvals’ (Australian Antarctic Division, Department of the 

Environment, June 2014) 5. 

148 Ibid. See ATEP Act s 7(1). 
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genetic resources may fall within the CBD’s framework. The Nagoya Protocol’s 

framework will not apply to Antarctic in situ resources but may apply to its ex situ 

resources depending on how a country implements its obligations.  

 

While this reasoning may offer legal authority to regulate Antarctica’s ex situ genetic 

resources under the CBD, the territorial application of laws means that benefits still flow 

to the provider country, unless otherwise negotiated under mutually agreed terms. To 

use the Australian example, the Environment Protection and Biodiversity Conservation 

Act 1999 (Cth) (EPBC Act) puts into effect Australia’s ABS obligations under the CBD. The 

EPBC Act only applies to the physical genetic resources in Commonwealth Areas,149 

which includes the Australian Antarctic Territory, generally the area south of 60 degrees 

South and between 45 degrees East and 160 degrees East.150 This area largely 

represents Australia’s claim that has been put on hold by the Antarctic Treaty. It does 

not apply to physical genetic resources or Australian nationals dealing with genetic 

resources in the broader Antarctic Treaty Area or CCAMLR waters outside 

Commonwealth Areas. Biological resources in land and waters administered by the 

Australian Antarctic Division are exempt from the ABS obligations under the EPBC Act.151 

This means that a permit is required to access Antarctic genetic resources but 

administratively, access is governed in accordance with the ATEP Act or the AMLRC Act. 

While these acts do not have specific benefit sharing laws, it is likely that government 

decision-makers will follow the process under the EPBC Act. If a party wishes to access 

an Antarctic genetic resource for non-commercial purposes, they must have written 

permission from the provider to use the resource in return for giving the provider the 

results of any research on the biological resource and a taxonomic duplicate of the 

sample.152 If a party wishes to access a genetic resource for actual or potential 

                                                      
149 Environment Protection and Biodiversity Conservation Act 1999 (Cth) (‘EPBC Act’) s 525, Environment 

Protection and Biodiversity Conservation Regulations 2000 (Cth) (‘EPBC Regulation’) reg 8A.02. 

150 Australian Antarctic Territory Acceptance Act 1933 (Cth) s 2. 

151 Commonwealth of Australia, Gazette: Government Notices, No 6, 14 February 2007 ‘Declaration of 

Exempt Biological Resources under Part 8A Environment Protection and Biodiversity Conservation 

Regulation 2000’ 537. 

152 EPBC Regulation reg 8A.13. 
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commercial purposes, a benefit sharing agreement must be negotiated with the 

Commonwealth government’s relevant delegate.153 Among other things, the benefit 

sharing agreement must set out the purpose of access154 and details of benefits to the 

access provider who in this case is the Australian government.155 The only concession to 

the Antarctic Treaty Area is to include the details of any proposals of the user to benefit 

biodiscovery conservation ‘in the area’ if access is granted.156 Arguably, this 

requirement is at the contractual discretion of the user, rather than a legislative 

obligation for benefits to flow to the Antarctic Treaty Area.  

 

In summary, whether or not the CBD applies to Antarctica’s in situ and ex situ genetic 

resources, the territorial application of laws means that there are no positive 

requirements for benefits to flow to the Antarctic Treaty Area in support of its 

knowledge sharing provisions, unless agreed between the parties that negotiate a 

contract over a specific genetic resource.  

 

3.  The CBD’s spatial and temporal complexities 

The Australian example highlights the spatial and temporal complexities caused by the 

territorial approach to ABS laws that apply to collecting in situ Antarctic genetic 

resources and the subsequent taking of the same resources from ex situ facilities. This 

is because in keeping with the Antarctic Treaty System, the ATEP Act and the AMLRC Act 

apply to in situ Antarctic resources and not ex situ genetic resources of Antarctica.157 

Australian ABS obligations apply to genetic resources within Commonwealth Areas 

which might include in situ resources in the Australian Antarctic Territory as well as 

Antarctica’s ex situ resources that are stored in government-owned storage facilities on 

the Australian mainland, but not those held in private facilities within Australia or any 

                                                      
153 EPBC Regulation reg 8A.04(1) and div 8A.2. 

154 EPBC Regulation reg 8A.08(e). 

155 EPBC Regulation reg 8A.08(l). 

156 EPBC Regulation reg 8A.08(k). 

157 See above n 27 and accompanying text. 
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facilities outside Australia’s jurisdiction.158 However, the ownership of each collection 

would need to be considered on its own merits, taking into account a range of factors 

including ownership prior to entering the repository, the circumstances under which the 

material passed into the possession of the ex situ holder (including contractual 

agreements), and any relevant legislation.159  

 

Temporal complexities arise in the context of the purpose of use. These complexities 

could be overcome to a certain extent by requiring that if resources extracted from 

Australian Antarctic Territory waters for a non-commercial purpose are later used for a 

commercial purpose, a benefit sharing agreement will need to be negotiated with the 

original provider. Without effective coordination between ex situ facilities though, it 

may be difficult to determine the original provider and track the benefit sharing 

obligations connected with the physical sample once the temporal link between in situ 

access and subsequent ex situ use is severed (for example, by passing through different 

private and public facilities that are subject to different ABS laws).  

 

A similar temporal complexity arises in the context of the purpose of extraction. The 

EPBC Act does not apply to the taking of public resources for collecting broodstock for 

aquaculture.160 In aquaculture, however, it is often difficult to distinguish when the 

resource is used as a commodity, such as broodstock for grow out, or for its genetic 

material, such as using the biological resource’s antifreeze gene promoters to breed 

cold tolerant fish, the latter of which does fall within the CBD’s161 and EPBC Act’s ABS 

regime. Wild broodstock may be collected without an ABS agreement, stored in an ex 

situ facility and subsequently used for a different purpose – for its genetic material – but 

                                                      
158 See eg John Voumard, Access to Biological Resources in Commonwealth Areas (Commonwealth Public 

Inquiry, July 2000) [8.10] ff. 

159 Ibid [4.37]. 

160 EPBC Regulation reg 8A.03(4)(a). 

161 Fran Humphries, ‘Technology Transfer of Aquatic Genetic Resources under the Convention on 

Biological Diversity and Nagoya Protocol: “Sponging” off Patent Law Defences’ (2016) 39(1) University of 

New South Wales Law Journal 234, 257. 
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the opportunity for sharing the benefits in accordance with the Antarctic Treaty System 

may be lost by the temporal disconnect.  

 

A third temporal and spatial complexity arises if the ex situ derivative such as the 

chemical compounds and the information or knowledge component of the genetic 

resource (the digital resource) are used independently of the physical sample in 

Antarctic waters to which the derivative relates. While it is clear that derivatives of the 

physical genetic resource fall within CBD and Nagoya Protocol obligations, there is legal 

uncertainty about the type of derivatives to which their obligations apply.162 The CBD’s 

Group of Legal and Technical Experts on Concepts, Terms, Working Definitions and 

Sectoral Approaches observed that there was no common understanding of the concept 

of a derivative but that it could include: (a) derivatives understood as the result of an 

organism’s metabolism (eg natural chemical compounds); (b) derivatives understood as 

the result of human activity using the genetic resource (eg synthetic compounds); or (c) 

derivatives understood as information on genetic resources (eg the abstract digital 

resource).163 Naturally occurring biochemical compounds clearly fall within the meaning 

of a derivative,164 however derivatives accessed independently of genetic resources fall 

outside of the scope of the obligations.165 This is because Article 15 of the CBD is limited 

to the ‘utilization of genetic resources’ and Article 2 of the Nagoya Protocol links 

utilization to the genetic and/or biochemical composition of the genetic resources.166 

Further, the CBD’s technology transfer obligations under Article 16 are limited to 

technologies that ‘make use’ of genetic resources.167 The criterion therefore for 

                                                      
162 Ibid 248. 

163 Report of the Meeting of the Group of Legal and Technical Experts on Concepts, Terms, Working 

Definitions and Sectoral Approaches, Ad Hoc Open-Ended Working Group on Access and Benefit-Sharing, 

7th mtg, Provisional Agenda Item 3, UN Doc UNEP/CBD/WG-ABS/7/2 (12 December 2008) annex 

(‘Outcome of the Meeting of the Group of Legal and Technical Experts on Concepts, Terms, Working 

Definitions and Sectoral Approaches’) [20]. 

164 Protocol art 2(e). 

165 Greiber et al, above n 25, 71.  

166 Ibid.  

167 CBD art 16. 
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whether other types of derivatives fall within the scope of obligations appears to be the 

biological origin rather than the biological form.168 This means that digital resources are 

likely to fall within the scope because transfer of genetic information into digital form 

does not change its genetic character.169 Whether a synthetic derivative falls within the 

scope may depend on its link with the original material.170 The link would be stronger if 

there has been some use of genetic material in the developmental phase of the 

synthetic compound.171  

 

Complexities for benefit sharing arise where a derivative is derived from the abstract 

digital resource that relates to an Antarctic genetic resource under an access 

agreement. In the example above, digital resources are not specifically regulated under 

the EPBC Act, the ATEP Act or the AMLRC Act. However, the terms of access (mutually 

agreed terms) might include benefit sharing obligations concerning the digital resource. 

The issue is how to ensure that subsequent uses of ex situ Antarctic digital resources, 

such as those that are part of the DNA barcode project example above172 that do not 

depend on access to the physical sample, are held accountable to benefit sharing 

obligations for the original accession. The emphasis under the Antarctic Treaty of 

information and knowledge sharing for freedom and cooperation of scientific 

investigation that ‘accords with the interests of science and the progress of all 

[hu]mankind' demonstrates the value it holds for the digital resource independently of 

the physical resource. Research results on the original genetic resource can, however, 

easily be lost in the dissemination process, for example through databases, media and 

                                                      
168 Morten Walløe Tvedt and Peter Johan Schei, ‘The Term “Genetic Resources”: Flexible and Dynamic 

while Providing Legal Certainty?’ in Sebastian Oberthür and G Kristin Rosendal (eds), Global Governance 

of Genetic Resources: Access and Benefit Sharing after the Nagoya Protocol (Routledge, 2014) 18, 21. 

169 Ibid. 

170 Ibid 29. 

171 Humphries, above n 161, 251. 

172 See above n 107 and accompanying text.  
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publications.173 Leaving the ABS of Antarctica’s ex situ genetic resources up to the 

bilateral territorial approach undermines the Antarctic Treaty’s objectives unless this 

temporal disconnect is effectively addressed.  

 

Growing awareness of the importance of ABS concerning subsequent uses of the digital 

resource and the time lag between accessing the original physical resource have led to 

initiatives such as the Micro B3 Model Agreement on Access to Marine Microorganisms 

and Benefit Sharing (Micro B3 Agreement). This agreement: 

 

sets out the terms for the access to genetic resources found in/on the Provider State’s marine 

internal waters, territorial sea, exclusive economic zone or continental shelf, for the utilization and 

transfer to third parties of the accessed genetic resources, for the management and transfer to third 

parties of associated knowledge and for the sharing of benefits drawn from the same.174  

 

While this clause would need modification if it were to apply to Antarctic genetic 

resources, the Micro B3 Agreement is a good example of how benefit sharing obligations 

can travel with the digital resource separately from the physical sample. The 

Commentary on the Micro B3 Agreement explains that it applies to three scenarios – 

full non-commercial (public domain), hybrid and full commercial use at the point of 

access with differing benefit sharing obligations.175 It allows for changes of intent by 

both the provider and the recipient of the genetic resource so that conditions are 

renegotiated at the time of change of intent.176 Significantly, it sets out the conditions 

under which the recipient is allowed to transfer the accessed genetic resources and/or 

                                                      
173 Evanson Chege Kamau and Gerd Winter, ‘Unbound R & D and Bound Benefit Sharing’ in Evanson Chege 

Kamau, Gerd Winter and Peter-Tobias Stoll, Research and Development on Genetic Resources: Public 

Domain Approaches in Implementing the Nagoya Protocol (Routledge, New York, 2015) 1-24, 21. 

174 Caroline von Kries et al, MICRO B3 Model Agreement on Access to Marine Microorganisms and Benefit 

Sharing (MICRO B3 WP8, version 1.0, 10 June 2013)<https://www.microb3.eu/work-packages/wp8> 

(‘Micro B3 Agreement’) art 1.1.  

175 Caroline von Kries et al, Commentary to the MICRO B3 Model Agreement on Access to Marine 

Microorganisms and Benefit Sharing (MICRO B3 WP8, version 1.0, 10 June 

2013)<https://www.microb3.eu/work-packages/wp8> (‘Micro B3 Commentary’) 2. 

176 Micro B3 Agreement arts 4.4 and 4.5.  
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the associated genetic knowledge to third parties through a ‘viral licence clause’.177 In 

other words, subsequent recipients are bound by the same obligations that were 

imposed on the first recipient in the contract concluded with the provider.178 The digital 

resource which may include not only data and information but also knowledge does not 

need to remain connected with the original sample for the obligations to apply. If a 

similar model applied to Antarctic genetic and digital resources, there would need to be 

a way to overcome the reality of the highly migratory nature of aquatic genetic 

resources where those extracted from the high seas may also be extracted from waters 

within national jurisdictions.179 In other words, recipients may claim that the digital 

resource originated from a physical sample within national jurisdictions and the benefits 

may not flow back to Antarctica.  

 

In summary, the CBD’s bilateral territorial approach to ABS may regulate Antarctica’s ex 

situ genetic resources physically located within national jurisdictions, but not genetic 

resources and derivatives that were deposited in an ex situ facility before the CBD 

entered into force,180 in repositories within the jurisdiction of nations that are not party 

to the CBD, or where the samples were not acquired ‘in accordance with’ the CBD. 

Depending on how a country has implemented its CBD obligations, its regulation may 

extend to Antarctic ex situ genetic resources in private facilities. The benefits flow back 

to the country that has jurisdiction over the ex situ facility in which the Antarctic genetic 

resource is based. Whether or not subsequent uses of the ex situ physical and digital 

resources benefit Antarctica depends on the discretion of the parties negotiating a 

contract over a particular resource and how they deal with matters like changes of 

intent and subsequent third parties to the agreement. The tension between the CBD’s 

and Nagoya Protocol’s bilateral territorial approach and the Antarctic Treaty System’s 

cooperative commons approach to sharing genetic resources makes it difficult for the 

                                                      
177 Micro B3 Agreement arts 5. Micro B3 Commentary, above n 175, 14. 

178 Ibid. 

179 See Paul Oldham et al, ‘Valuing the Deep: Marine Genetic Resources in Areas Beyond National 

Jurisdiction’ (Final Report, Department of Environment, Food and Rural Affairs, UK, July 2014) 17.  

180 Glowka, above n 130, 6. 
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former approach to uphold the Antarctic Treaty’s overarching principle of cooperation 

and freedom of scientific investigation.  

 

B.   Multilateral Cooperative Commons Approaches  

Various multilateral cooperative commons approaches do not yet regulate the use of 

Antarctic ex situ genetic resources but they may provide insights into how an ABS 

framework could achieve the Antarctic Treaty’s overarching principle of cooperation 

and freedom of scientific investigation. The Nagoya Protocol recognises that ‘an 

innovative solution is required to address the fair and equitable sharing of benefits 

derived from the utilization of genetic resources and traditional knowledge associated 

with genetic resources that occur in transboundary situations or for which it is not 

possible to grant or obtain prior informed consent’.181 To this end, the Nagoya Protocol 

requires parties to consider the possible development of a global multilateral ABS 

mechanism for these resources.182 Such a mechanism may be achieved through the New 

Instrument under UNCLOS. It is too early to tell what the final model will be so this 

section outlines a similar mechanism under the Plant Treaty that might also serve as a 

guide.  

 

1.  UNCLOS implementing agreement for areas beyond national jurisdiction 

Some participants of the ATCM have suggested that further regulation under the 

Antarctic Treaty System to fill ABS gaps should be dealt with under a New Instrument.183 

The regulatory vacuum for a comprehensive ABS regime under UNCLOS for genetic 

resources from areas beyond national jurisdictions, or the ‘deep sea’ is well 

                                                      
181 Protocol preamble. 

182 Protocol art 10. 

183 Biological Prospecting in Antarctica, above n 16, 5. 
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documented.184 The deep sea includes the high seas water column185 and the Area – the 

seabed and ocean floor and subsoil below the water column.186 This includes the high 

seas in the Southern Ocean surrounding Antarctica.187 The technology transfer 

obligations under UNCLOS include technological cooperation and collaboration,188 

participation in research activities,189 information sharing190 and capacity building.191 

Marine Scientific Research obligations include promoting the flow of data and 

information and the transfer of knowledge resulting from marine scientific research.192 

The provisions concerning technology transfer and knowledge sharing of deep sea 

genetic resources do not necessarily override those under the Antarctic Treaty System 

because UNCLOS:  

 

shall not alter the rights and obligations of States Parties which arise from other agreements 

compatible with this [UNCLOS] and which do not affect the enjoyment by other States Parties of 

their rights or the performance of their obligations under this [UNCLOS].193  

 

The New Instrument will, however, fill the regulatory gaps concerning the sharing of 

benefits of the use of deep sea genetic resources, capacity building and the transfer of 

                                                      
184 See eg Thomas Greiber, ‘Access and Benefit Sharing in Relation to Marine Genetic Resources from 

Areas Beyond National Jurisdiction: a Possible Way Forward’ (Study Paper, Federal Agency for Nature 

Conservation, 2011) and Kristina M Gjerde et al, ‘Regulatory and Governance Gaps in the International 

Regime for the Conservation and Sustainable Use of Marine Biodiversity in Areas Beyond National 

Jurisdiction’ (International Union for the Conservation of Nature Environmental Policy and Law Papers, 

Switzerland 2008). 

185 UNCLOS arts 86-120. 

186 UNCLOS arts 133-191. 

187 ‘[N]othing in the present Treaty shall prejudice or in any way affect the rights, or the exercise of the 

rights, of any State under international law with regard to the high seas within that area’; Antarctic Treaty 

art VI.  

188 UNCLOS arts 268(e), 270, 271, 272, 273 and 274. 

189 UNCLOS arts 269 (d) and (e). 

190 UNCLOS art 268(a). 

191 UNCLOS arts 266(2), 268(d) and 269(d). 

192 UNCLOS art 244(2). 

193 UNCLOS art 311(2). 
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marine technology.194 The Nagoya Protocol would cede to a specialised instrument 

regarding the specific genetic resources it covers.195 An important issue to resolve will 

be whether the New Instrument will deal with ex situ high seas resources or only in situ 

resources. It is unclear whether it would apply to all of Antarctica’s genetic resources 

(land and sea). Also, it is unclear whether it will tailor the benefits arising from 

Antarctica’s genetic resources to support the Antarctic Treaty’s collective purpose ‘in 

the interests of science and the progress of all [hu]mankind’. If the benefits flow toward 

a purpose (similar to the Plant Treaty framework below), it will be interesting to see if 

they flow to a broader purpose concerning the whole of the world’s oceans under 

UNCLOS or only the Antarctic Treaty System’s more narrow knowledge sharing, 

conservation and peaceful purposes.  

 

2.  The FAO’s Plant Treaty model 

The Plant Treaty creates a Multilateral System for a negotiated selection of plant genetic 

resources used for food and agriculture196 using a Standard Material Transfer 

Agreement (SMTA) for all exchanges197 and removing the need for bilateral negotiations 

between parties for each resource.198 It does not apply to genetic resources used for 

other purposes such as pharmaceuticals,199 which continue to require negotiation on a 

bilateral basis under the CBD. The Multilateral System does not apply to aquatic animal 

genetic resources. However, arguably the definition of ‘plant genetic resources for food 

and agriculture’ (PGRFA) is broad enough to include aquatic plants.200 Annex 1 (listing 

the plants to which the Multilateral System applies) does not currently list aquatic plants 

but there appears to be no impediment to include other materials201 and Contracting 

                                                      
194 New Instrument Resolution, above n 7 [2]. 

195 Protocol art 4(4). 

196 Plant Treaty art 3. 

197 Plant Treaty art 10. 

198 Greiber, above n 25, 34. 

199 Plant Treaty art 12(3)(a). 

200 Humphries, above n 61, 86. 

201 Plant Treaty art 11(2). 
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Parties may decide to provide facilitated access to these resources.202 Recipients cannot 

claim intellectual property that limits facilitated access ‘in the form’ received from the 

Multilateral System.203 If a recipient prevents others from using any product they 

develop using materials from the System they must share a percentage of their 

commercial benefits with an international fund.204 Under this cooperative arrangement 

and through a SMTA, Contracting Parties provide access to each other’s PGRFA for 

research, breeding and training subject to benefit sharing arrangements in the areas of 

technology transfer, information exchange, capacity building and the benefits of 

commercialisation.205 The Governing Body has the power to sanction violators of the 

SMTA by excluding them from obtaining other resources within the Multilateral 

System.206  

 

Under the Plant Treaty, the benefits ‘should flow primarily, directly or indirectly, to 

farmers in all countries, especially in developing countries and countries with economies 

in transition, who conserve and sustainably utilize [PGRFA]’.207 The Multilateral System 

includes the physical samples as well as certain digital resources,208 although it does not 

extend to sharing commercially sensitive knowledge209 such as that controlled by 

intellectual property claims. The Multilateral System’s Global Information System on 

Plant Genetic Resources for Food and Agriculture ‘integrates and augments existing 

systems to create the global entry point to information and knowledge for 

strengthening the capacity for PGRFA conservation, management and utilization’.210 In 

                                                      
202 Plant Treaty art 15(3) and (4). 

203 Plant Treaty art 12(3)(d). 

204 Plant Treaty art 13(2)(d). 

205 Plant Treaty arts 12(3)(a) and 13(2). 

206 Plant Treaty art 11(4). 

207 Plant Treaty art 13(3). 

208 Plant Treaty art 12(3)(c). 

209 Charles Lawson, ‘Information, Intellectual Property and the Global Information System for Plant 

Genetic Resources for Food and Agriculture’ (2015) 26 Australian Intellectual Property Journal 27, 37. 

210 Report of the Governing Body of the International Plant Treaty on Plant Genetic Resources for Food 

and Agriculture (Food and Agriculture Organization of the United Nations, 6th sess, res 3/2015, IT/GB-

6/15/Report Appendix A, Annex 1, October 2015) 10. 
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other words, it is a ‘conglomeration of existing (and future) systems’, rather than a single 

database211 and is built on cooperation between Contracting Parties to the Plant 

Treaty.212 In summary, the Plant Treaty provides a model where ex situ resources and 

their digital components are held in trust and can only be freely accessed for a defined 

purpose. The benefits from their subsequent use do not flow to the provider per se but 

towards fulfilling a common purpose of the collective members to the Plant Treaty.  

 

Apart from the Plant Treaty which could only potentially apply to Antarctica’s ex situ 

plant genetic resources, the CBD’s territorial bilateral approach is the norm for ABS rules 

globally.213 This bilateral approach has limitations when dealing with Antarctica’s ex situ 

genetic resources because it depends on resolving temporal and spatial complexities 

outlined above for each accession. The collective multilateral approach under the Plant 

Treaty also has challenges. For example, a similar closed list approach to aquatic genetic 

resources is limited by the fact that these resources could include thousands of species 

with many yet to be discovered214 and the Antarctic Treaty System structure has no 

governing body capable of holding sanctioning powers for contraventions of ABS rules. 

However, unlike the territorial bilateral approach where the provider is responsible for 

access as well as being the recipient of benefits that flow from their subsequent use, 

this purpose driven collective multilateral approach breaks the ABS territorial nexus so 

that the provider country grants access but the benefits flow to the collective to achieve 

a particular goal.  

 

                                                      
211 Lawson, above n 209, 36.  

212 Plant Treaty art 17. 

213 There are other specialised multilateral mechanisms that do not yet apply to Antarctica’s ex situ genetic 

resources such as the Pandemic Influenza Preparedness: Sharing of Influenza Viruses and Access to 

Vaccines and other Benefits World Health Assembly Resolution 64.5 of 24 May 2011 (Sixty-fourth World 

Health Assembly, WHA64/5, 2011) Agenda item 13.1 

<apps.who.int/gb/ebwha/pdf_files/WHA64/A64_R5-en.pdf>. The PIP framework only applies to the 

sharing of H5N1 and other influenza viruses with human pandemic potential; at art 3. 

214 IWG Intersessional Workshops, above n 68 [49]. 
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Whether the ABS model to be adopted by the New Instrument will resolve the complex 

jurisdictional issues surrounding Antarctica’ ex situ genetic resources remains to be 

seen. What is clear is that leaving ABS to the current patchwork of ABS regimes runs the 

risk that the benefits from the use of Antarctica’s ex situ genetic resources will not flow 

back to the conservation of the Antarctic Treaty Area or to achieve freedom of scientific 

investigation as envisaged by the Antarctic Treaty. More creative options under the 

existing frameworks should be explored in the meantime. The following section gives 

insights into an often overlooked ‘multilateral’ approach to accessing and sharing the 

physical and digital genetic resource – the framework of defences for patent 

infringements under the TRIPS Agreement of the WTO. 

 

V.  A Patent Solution for Regulating Antarctica’s Ex Situ Resources 

While there is much debate about the impacts of patents on the scientific objectives of 

the Antarctic Treaty, there has been less attention on how the framework of defences 

under TRIPS might offer an existing multilateral approach to sharing knowledge and 

technology concerning Antarctica’s ex situ resources in a way that is consistent with the 

Antarctic Treaty’s objectives.215 TRIPS provides an international framework for national 

patent laws of WTO Members. Its objective is to promote ‘technological innovation and 

for the transfer and dissemination of technology to the mutual advantage of producers 

and users of technological knowledge, in a manner conducive to social and economic 

welfare and to a balance of rights and obligations’.216 To this end, TRIPS sets out a 

minimum level of patent protection217 but leaves it up to each Member to determine 

the means by which this level of protection is secured in their legal system.218 Generally, 

                                                      
215 For an analysis of the patent debate, see Julia Jabour-Green and Dianne Nicol, ‘Bioprospecting in Areas 

Outside National Jurisdiction: Antarctica and the Southern Ocean’ (2003) 4 Melbourne Journal of 

International Law 76. 

216 TRIPS art 7. 

217 TRIPS art 27. 

218 Report, Canada – Patent Protection of Pharmaceutical Products, WTO Doc WT/DS114/R (17 March 

2000) [4.30] (‘Canada – Pharmaceutical Products Case’), citing TRIPS art 1(1). 
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patent holders have exclusive rights over their inventions that are either products or 

processes,219 subject to disclosure of their invention.220  

 

The ATCM has raised questions about whether patents’ exclusive rights interfere with 

freedom of scientific investigation in accordance with the Antarctic Treaty and whether 

the confidentiality required prior to lodgement of a patent claim is compatible with 

obligations for the free exchange of scientific observations and results.221 A concern is 

that broad patent claims relating to Antarctica’s genetic resources could restrict access 

to the physical and digital resource for further research or use by others and direct the 

benefits towards the patent holder, rather than the provider of the genetic resource on 

behalf of the Antarctic Treaty System.222 WTO Members, however, have the option to 

include exceptions and defences in their national laws that regulate the circumstances 

in which patented genetic resources and their derivatives can be shared without the 

authorisation of the patent holder. This defence framework has a multilateral effect 

because the circumstances for sharing do not depend on bilateral agreements between 

parties to a given transaction. Patent law defences may explicitly provide that 

contractual agreements attempting to limit a particular defence are void.223 While 

patent laws are national in operation, TRIPS and its defence framework have evolved to 

manage the globalised use of patented products and processes across multiple national 

jurisdictions. 

 

Exceptions against infringement must be in accordance with the ‘three step test’ under 

Article 30 of TRIPS. They must: (a) be limited in their impact on rights; (b) ‘not 

unreasonably conflict with a normal exploitation of the patent’; and (c) ‘not 

unreasonably prejudice the legitimate interests of the patent owner, taking account of 

                                                      
219 TRIPS art 28. 

220 TRIPS art 29. 

221 A Gap Analysis, above n 2626, 16. 

222 See Jabour-Green and Nicol, above n 215, 94.  

223 See eg Bundesgesetz über die Erfindungspatente 1954 [Federal Act on Patents for Inventions 1954] 

(Switzerland) art 35a(Abis)(4). 
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the legitimate interests of third parties’.224 Examples under national laws include 

experimental use exceptions,225 non-commercial use exceptions,226 breeding 

exceptions,227 regulatory review exceptions228 and innocent bystander exceptions.229 

TRIPS also allows other circumstances where the permission of the patent holder is not 

required for the use of a patented invention.230 Examples include the principle of 

exhaustion,231 compulsory licensing232 and temporary presence defences.233 The 

purpose of the following discussion is not to enter the debate about whether TRIPS 

achieves technology transfer. Rather, the aim is to give insight into how TRIPS-compliant 

defences approach the sharing of patented Antarctic genetic resource inventions with 

respect to two of the legal temporal and spatial complexities identified above for the 

ABS of Antarctica’s ex situ resources under the CBD and the Nagoya Protocol. These 

complexities are: first, how to fairly approach changes of intent between commercial 

and non-commercial uses of the resources; and second, how to overcome the 

shortcomings of the CBD’s geographical origin approach to ABS including the territorial 

restrictions of national laws, and the extent to which they capture the ABS of digital 

resources separate to the ABS of physical resources.  

 

A. Change of Intent for Purpose of Use 

                                                      
224 TRIPS art 30 as interpreted in Canada- Pharmaceutical Products Case, above n 218 [7.20]-[7.21], [7.31] 

and [7.54]. 

225 See eg Australia’s Patents Act 1990 (Cth) s119C. 

226 See, eg, Patents Act 1977 (UK) c 37, s 60(5)(a). 

227 See eg Germany’s Patentgesetz 1980 [Patent Law 1980] § 11(2a). 

228 See eg Australia’s Patents Act 1990 (Cth) s119A. 

229 See eg Switzerland’s Bundesgesetz über die Erfindungspatente 1954 [Federal Act on Patents for 

Inventions 1954] art 9(1)(f). 

230 The following examples are not restricted by the three step test in above n 224 and accompanying 

text. 

231 See TRIPS art 6. 

232 See TRIPS art 31. 

233 See Paris Convention for the Protection of Industrial Property, opened for signature 14 July 1967, 828 

UNTS 305 (entered into force 26 April 1970) art 5ter(1) and TRIPS art 2(1). 
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The ATCM has identified that ‘there is a time lag of approximately 8-10 years between 

developing sufficient knowledge base about an [Antarctic] organism, and a commercial 

product based on that organism entering the market.’234 This time lag raises questions 

about how to deal with situations where the recipient has originally accessed the 

genetic resource with the intent of non-commercial research but subsequently the 

recipient or third parties use the genetic resource for a commercial purpose. The 

distinction between commercial and non-commercial uses is important for the effective 

operation of several aspects of the CBD and the Nagoya Protocol’s ABS regime. The 

distinction helps to distinguish between the different modalities of ensuring compliance 

(user measures or contractual enforcement),235 between the sharing of monetary and 

non-monetary benefits,236 and between simplified and normal access conditions as 

outlined below.  

 

Significantly, countries are obliged to ‘create conditions to promote and encourage 

research which contributes to the conservation and sustainable use of biological 

diversity ... including through simplified measures on access for non-commercial 

research purposes, taking into account the need to address a change of intent for such 

research’.237 This provision links facilitated access with the objective that knowledge 

should be generated to conserve and sustainably use the resources and some 

commentators have argued this requires publicly available knowledge.238 The 

requirement for simplified access becomes complicated when Antarctica’s ex situ 

genetic resources are in water-based as opposed to land-based facilities. Where the 

resources are held in territorial waters, UNCLOS provides that ‘marine scientific 

research ... shall be conducted only with the express consent of and under the 

                                                      
234 Biological Prospecting – a Way Forward, above n 7777, 12. 

235 See Humphries, above n 161, 257. 

236 See Caroline von Kries and Gerd Winter, ‘Defining Commercial and Non-commercial Research and 

Development under the Nagoya Protocol and in other Contexts’ in Evanson Chege Kamau, Gerd Winter, 

and Peter-Tobias Stoll, Research and Development on Genetic Resources: Public Domain Approaches in 

Implementing the Nagoya Protocol (2015 Routledge) 60, 65. 

237 Protocol art 8(a). See also CBD art 15(2). 

238 See Kries and Winter, above n 236236, 67. 
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conditions set forth by the coastal State’.239 Given that the CBD defers to UNCLOS in the 

case of conflict,240 this may create an anomalous situation where countries are obliged 

to create simplified access for non-commercial uses of Antarctic ex situ aquatic 

resources located in land repositories but not for the same resources in facilities located 

in territorial waters.241 Given the difficulties with distinguishing between non-

commercial or ‘pure’ research and research whose purpose it is to produce a 

commercial outcome,242 particularly in the area of biotechnology,243 this complex array 

of ABS laws concerning the purpose of use may impede the access and exchange of 

scientific information about Antarctica’s resources contrary to the objectives of the 

Antarctic Treaty.  

 

Patent law can offer insights into how to treat commercial and non-commercial uses of 

Antarctic ex-situ genetic resources to fulfil the objectives of the Antarctic Treaty. Many 

countries have non-commercial use exceptions that only facilitate pure rather than 

commercial or applied research.244 However, experimental use exceptions which allow 

use of a patented genetic resource invention that would otherwise infringe a patent 

holder’s rights differ under national laws in whether they allow uses with ultimately 

non-commercial as well as commercial uses.245 For example, the Belgian exception 

excludes experiments with purely commercial purposes but it applies in cases of mixed 

                                                      
239 UNCLOS art 245. 

240 CBD art 22. 

241 See Charlotte Salpin, ‘The Law of the Sea: A Before and an After Nagoya?’ in Elisa Morgera, Matthias 

Buck and Elsa Tsioumani (eds), The 2010 Nagoya Protocol on Access and Benefit-Sharing in Perspective: 

Implications for International Law and Implementation Challenges (Martinus Nijhoff, 2013)149, 158. 

242 Australian Law Reform Commission, Genes and Ingenuity: Gene Patenting and Human Health, Report 

No 99 (2004) 329 [13.49]. 

243 Advisory Council on Intellectual Property, Patents and Experimental Use (Report, October 2005) 19. 

244 See Richard Gold and Yann Joly, Experts’ Study on Exclusions from Patentable Subject Matter and 

Exceptions and Limitations to the Rights, World Intellectual Property Organization Standing Committee 

on the Law of Patents, 15th sess, WIPO Doc SCP/15/3 (2 September 2010) annex 6 (‘The Patent System 

and Research Freedom: A Comparative Study’) 40. 

245 Ibid 41. 
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commercial and scientific purposes.246 Emerging norms for experimental use exceptions 

seek to strike a balance between the two phases of research.247 For example, the 

German exception does not distinguish between commercial and non-commercial uses, 

as long as the ultimate goal is to promote technical or scientific progress.248  

 

ABS laws concerning Antarctica’s genetic resources could take a similar pragmatic 

approach to commercial and non-commercial phases of research that may concern the 

physical or digital Antarctic ex situ genetic resource. This is not inconsistent with the 

way in which the Antarctic Treaty System regulates Antarctica’s in situ resources. None 

of the Antarctic Treaty System treaties explicitly regulate bioprospecting for in situ 

genetic resources of potential value.249 Bioprospecting, however, is a scientific activity, 

even if it is ultimately for a commercial purpose, and indirectly falls within the access 

provisions of the Antarctic Treaty System250 as well as the benefit sharing provisions of 

Article III of the Antarctic Treaty.251 The requirement to record the purpose of use at the 

time of taking the resource does not appear to affect whether access will proceed.252 

The focus of access restrictions under the Antarctic Treaty’s prior notification and the 

Madrid Protocol’s and the CCAMLR’s permit systems253 is arguably concerned with the 

                                                      
246 See Geertrui van Overwalle and Esther van Zimmeren, ‘Reshaping Belgian Patent Law: The Revision of 

the Research Exemption and the Introduction of a Compulsory License for Public Health’ (2006) 64 

Chizaiken Forum 44. 

247 Matthew Rimmer, Intellectual Property and Biotechnology: Biological Inventions (Cheltenham: Edward 

Elgar, 2008) 182.  

248 Clinical Trials II, Bundesgerichtshof [German Federal Court of Justice],X ZR 68/94, 17 April 1997 

reported in (1997) 135 BGHZ 217, quoted in Annette Kur and Thomas Dreier, European Intellectual 

Property Law: Text, Cases and Materials (Edward Elgar, 2013) 120. 

249 David Leary, ‘Bi-polar Disorder? Is Bioprospecting an Emerging Issue for the Arctic as well as 

Antarctica?’ (2008) 17(1) Reciel 41, 44.  

250 See above n 29 and accompanying text. 

251 Dagmar Lohan and Sam Johnston, ‘The International Regime for Bioprospecting: Existing Policies and 

Emerging Issues for Antarctica’ (United Nations University Institute of Advanced Studies Report, August 

2003) 11. 

252 See above n 61 and accompanying text. 

253 See above n 36 and following text. 
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accumulation of scientific information for the protection of Antarctica’s environment 

and for the benefit of humankind, rather than with questions of whether the access will 

result in commercial or non-commercial uses. Unlike under the CBD where the 

conditions of access may be dependent upon the purpose of use of the genetic resource, 

a specialised instrument concerning Antarctic genetic resources (such as the New 

Instrument) could follow the German experimental use exception approach because the 

Antarctic Treaty does not distinguish between the two forms of uses for the purposes 

of ABS, as long as the ultimate goal is to promote technical or scientific progress.  

 

B. Geographical Origin of the Genetic Resource 

At the heart of the sovereignty territorial approach to ABS under the CBD is the need to 

determine the geographical origin of the genetic resources to ascertain from whom 

permission is required for the resources’ access and towards whom the benefits of their 

use should flow. The proceeding sections have argued that because the Antarctic Treaty 

does not apply to ex situ genetic resources but the CBD may apply on a case-by case 

basis, the ‘origin’ becomes the repository in which the physical resource is held, which 

means that the benefits from the physical or digital resource do not automatically flow 

back to the Antarctic Treaty Area. This is especially problematic for the use of 

Antarctica’s digital resources. If a bilateral contract, similar to the Micro B3 

Agreement,254 incorporates benefits from the use of the digital resource derived from 

an ex situ genetic resource, the biological origin is traced through the viral licence clause 

back to the accession of the geographical location of the physical ex situ resource in a 

national jurisdiction to which the CBD applies and not necessarily the original in situ 

location in Antarctic waters. Derivatives including digital resources that are accessed 

independently of genetic resources fall outside the scope of the ABS obligations.255 A 

key question therefore is how to ensure that subsequent uses of ex situ Antarctic digital 

resources, such as those that are part of the DNA barcode project,256 and that do not 

                                                      
254 See above n 174 and accompanying text. 

255 See above n 165 and accompanying text. 

256 See above n 107 and accompanying text. 
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depend on access to the physical samples, are held accountable to information sharing 

obligations under the Antarctic Treaty. 

 

Patent law largely deals with the knowledge component of the genetic resource and can 

give insights into how to conceptualise and regulate the sharing of the digital resource 

independently from the physical resource. Instead of using the geographical origin as 

the link between the physical and the digital resource, emerging norms in Europe 

incorporate a functional temporal approach for clarifying the point at which a derivative 

is sufficiently removed from the genetic resource invention on which it is based to no 

longer be protected under patent law.257 For example, under patent law, protection 

generally extends to every plant or animal containing the inventive element or resulting 

from a patented process.258 This means that a broad patent claim concerning a fish’s 

gene promoter such as an antifreeze protein may have the same outcome as patenting 

the fish and a patent holder may be able to prevent others from using it for breeding 

purposes. The question will come down to the extent to which a new strain may contain 

the patented inventive element before a user is liable for infringement.259 For example, 

would a user be liable for infringement if an antifreeze gene promoter from an initial 

patented transgenic fish is present, but not expressed or ‘switched on’ in subsequent 

fish strains that are the result of a cross between the transgenic fish and another strain 

incorporating different genetic combinations?260 An emerging European approach 

suggests that a patented trait may be present in material derived from the invention 

without attracting infringement, but that a patent may only be protected when the 

patented trait is performing its function at the time of the alleged infringement (not 

                                                      
257 Monsanto Technology LLC v Cefetra BV (C-428/08) [2010] ECR I-6765, I-6806–7 [50], citing European 

Biotechnological Directive [1998] OJ L 213/13, art 9. 

258 Viola Prifti, ‘The Breeding Exemption in Patent Law: Analysis of Compliance with Article 30 of the TRIPS 

Agreement’ (2013) 16 Journal of World Intellectual Property 218, 218. 

259 Fran Humphries, ‘Shellfish Patents Krill Experimentation…Defences for Sharing Patented 

Aquatic Genetic Materials in Aquaculture’ (2015) 37(4) European Intellectual Property 

Review 210, 213. 

260 Ibid.  
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merely present but also expressed).261 This clarifies when functionality is relevant for 

proprietary interests – at the time of the use that constitutes infringement, rather than 

at the time of the original accession or some other indefinite time.  

 

Applying patent law’s functional temporal approach to an Antarctic ex situ digital 

resource means that the functionality of the in situ genetic resource could be a more 

relevant benchmark than geographical location when determining the biological origin 

for the purposes of benefit sharing. Under this approach, the subsequent use of an 

Antarctic digital resource may trigger benefit sharing under Article III of the Antarctic 

Treaty if the characteristics of the original in situ resource are merely present in the 

resulting product or process. However, these benefit sharing obligations could only be 

limited by legitimate proprietary interests over the resulting patented product that 

expresses the functional characteristics of the original resource at the time of its use. In 

this way, subsequent uses of ex situ Antarctic digital resources that are acquired 

independently of the physical sample could fulfil information sharing obligations under 

the Antarctic Treaty while not offending TRIPS obligations. 

 

Several commentators suggest how territorial limitations of the CBD’s ABS concept 

could be overcome using multilateral models such as the Plant Treaty.262 The present 

chapter highlights how patent laws are similarly evolving to overcome the limitations of 

the territorial approach for sharing patented genetic resource inventions that span 

multiple jurisdictions in the globalised market. The way in which the principle of 

exhaustion and temporary vessel defences can achieve multilateral objectives within 

national regimes have been argued elsewhere.263 Another example of a cooperative 

multilateral approach is the framework for compulsory licensing as amended by the 

2001 Doha Ministerial Declaration on TRIPS (Doha Declaration)264 that may prove 

                                                      
261 Monsanto Technology LLC v Cefetra BV (C-428/08) [2010] ECR I-6765, I-6806–7 [50], citing European 

Biotechnological Directive [1998] OJ L 213/13, art 9. 

262 See above n 196 and accompanying text. 

263 See Humphries, above n 161, 266. 

264 Declaration on the TRIPS Agreement and Public Health, WTO Doc WT/MIN(01)/DEC/2 (20 November 

2001, adopted 14 November 2001) (‘Doha Declaration’). 
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insightful in the way it promotes technology transfer and benefit sharing to fulfil a global 

objective.  

 

Compulsory licensing is a type of non-voluntary authorisation to use a patent holder’s 

intellectual property without their permission but in return for a reasonable set fee.265 

It may also operate as a defence, for example, for a breeder using a patented aquatic 

genetic resource to create new strains266 or a researcher using the resource to create a 

new drug subject to reasonable remuneration to the patent holder. The requirements 

for compulsory licences are generally standard in all patent laws267 in accordance with 

the minimum requirements under Article 31 of TRIPS.268 One of the minimum 

requirements is that the licence must be primarily for the supply of the domestic 

market.269 This effectively limited the ability of countries that could not make 

pharmaceutical products from importing cheaper generics from countries where 

pharmaceuticals are patented.270 In response to paragraph 6 of the Doha Declaration,271 

the WTO’s General Council decided to waive Article 31(f). This waiver effectively allows 

generic copies made under compulsory licences to be exported to countries that lack 

                                                      
265 Coenraad Visser, Experts’ Study on Exclusions from Patentable Subject Matter and Exceptions and 

Limitations to the Rights, World Intellectual Property Organization Standing Committee on the Law of 

Patents, 15th sess, WIPO Doc SCP/15/3 (2 September 2010) annex 5 (‘Patent Exceptions and Limitations 

in the Health Context’) 10-11.  

266 Humphries, above n 259, 217. 

267 Visser, above n 265, 10. 

268 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, 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. 

269 TRIPS art 31(f). 

270 ‘Decision Removes Final Patent Obstacle to Cheap Drug Imports’ (World Trade Organization Press 

Release, Doc no. 03-4558, PRESS/350 30 August 2003) < 

https://www.wto.org/english/news_e/pres03_e/pr350_e.htm> 1. 

271 ‘WTO members with insufficient or no manufacturing capacities in the pharmaceutical sector could 

face difficulties in making effective use of compulsory licensing under the TRIPS Agreement’; Doha 

Declaration para 6. 
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production capacity if certain procedures and conditions are followed.272 Eligible 

importing and exporting WTO Members ‘are encouraged to use the system set out in 

[the] Decision in a way which would promote’ the ‘transfer of technology and capacity 

building in the pharmaceutical sector’.273  

 

A similar cooperative approach to technology transfer that achieves a particular 

purpose could be applied to the ABS of Antarctica’s ex situ genetic resources. If an in 

situ Antarctic genetic resource was originally acquired in accordance with the CBD so 

that a jurisdiction’s national ABS laws apply to a given Antarctic genetic resource located 

within its national repository, that country has the sovereign right to restrict other 

countries or people from using it for research, breeding or other purposes. The Nagoya 

Protocol’s innovative ‘user measures’ require Contracting Parties to take measures to 

comply with the provider country’s access requirements, to address non-compliance 

with those requirements and to cooperate with other Parties in cases of alleged non-

compliance.274 However, using the compulsory licensing approach, by collective 

agreement either through the Conference of the Parties to the CBD or by membership 

in the Antarctic Treaty System, countries could recognise the sovereign right to regulate 

genetic resources within their jurisdictions but waive access obligations, including 

compliance with user measures, in relation to those genetic resources within their 

repositories that originated from Antarctic waters. As mentioned above, there is 

precedent under the Nagoya Protocol for allowing more simplified or relaxed ABS 

procedures for using genetic resources but only in relation to non-commercial 

purposes.275 The compulsory licensing approach above, however, recognises that even 

requirements that protect commercial interests can be relaxed to fulfil a global purpose, 

in that case, to ensure poorer countries have access to affordable medicine which 

indirectly benefits all of humankind.  

                                                      
272 Implementation of paragraph 6 of the Doha Declaration on the TRIPS Agreement and Public Health 

(World Trade Organization General Council Decision, 30 August 2003) [2] - [3]. 

273 Ibid [7]. 

274 Protocol arts 15 and 16.  

275 Protocol art 8(a). 
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Under this approach, while the provider would not be able to limit the exchange or use 

of an Antarctic ex situ genetic resource that it provides, it would receive a reasonable 

set fee from the recipient at the time of its provision. The unlimited exchange or use of 

an Antarctic ex situ genetic resource in the form received from the recipient would mean 

that the benefits of using the genetic resource are not directed back to the nation 

granting access but are instead fulfilling the Antarctic Treaty’s primary benefit sharing 

requirement of freedom of scientific investigation, including the exchange and free 

availability of scientific observations and results of Antarctica’s resources for the benefit 

of all of humankind.276 This approach is also consistent with the technology transfer 

obligations under the CBD (as distinct from its ABS provisions) for the transfer of 

information and technologies that make use of genetic resources, not only towards the 

provider of the resource but towards all CBD Parties, particularly least-developed 

ones.277  

 

VI.  Conclusion  

There is a mounting argument that leaving regulation of Antarctic ex situ genetic 

resources to the complex matrix of ABS systems outside the Antarctic Treaty Area 

undermines the Antarctic Treaty’s principles including international cooperation and 

freedom of scientific investigation that ‘accords with the interests of science and the 

progress of all [hu]mankind.’ The complexity of ABS rules is not surprising when 

considering the unique governance arrangements in Antarctica where sovereign rights 

are on hold and the regulation of ex situ resources is beyond the reach of the Antarctic 

Treaty System. What is surprising is the extent of uncertainty relating to the status of 

Antarctica’s ex situ physical and digital resources under the CBD’s and the Nagoya 

Protocol’s bilateral territorial ABS system. The status needs to be determined on a case-

by-case basis depending on the timing and circumstances of the original extraction from 

Antarctic waters as well as a temporal link between the physical and digital resource. 

This determination is almost impossible without effective coordination between ex situ 

                                                      
276 Antarctic Treaty art III.  

277 CBD arts 16 and 19.  
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facilities. Unfortunately however, information repositories often contain data in forms 

that are not easily shared with each other’s systems, and coordination of aquatic gene 

banks is lagging behind similar repositories holding terrestrial germplasm. The result is 

a complicated ad hoc global exchange system based on the territorial origin of the 

genetic resource where the benefits flow to the provider country and not the Antarctic 

Treaty Area to meet the Antarctic Treaty’s objectives and principles. 

 

Trying to find a fair and equitable solution that supports the Antarctic Treaty’s principles 

of cooperation and freedom of scientific investigation requires a search for a common 

ground between the CBD’s bilateral territorial approach and the Antarctic Treaty’s 

cooperative commons approach to ABS. One option is a multilateral approach similar to 

the Plant Treaty that breaks the ABS territorial nexus so that the provider country grants 

access but the benefits flow to the collective to achieve a particular goal. Whether the 

New Instrument under UNCLOS will incorporate an approach similar to the Plant Treaty 

framework for aquatic genetic resources remains to be seen. A multilateral model that 

already applies to Antarctica’s ex situ patented genetic resource inventions is the 

framework of TRIPS-compliant patent law defences, which offers existing practical 

solutions to the territorial regulation of increasingly global genetic resource inventions. 

This chapter has offered insights into how the defence framework approaches two of 

the challenges of ABS systems: effectively overcoming the blurred practical distinction 

between commercial and non-commercial uses that differentiates ABS rules; and 

overcoming the shortcomings of the geographical origin approach to ABS including the 

territorial restrictions of national laws and the extent to which they capture the ABS of 

digital resources separate to the ABS of physical resources. 

 

At the time of writing it is too early to tell whether the scope of the New Instrument 

under UNCLOS will include Antarctica’s ex situ genetic resources. Despite the flaws of 

leaving the increasing use of Antarctica’s genetic resources up to national bilateral ABS 

laws based on the CBD, ATCM Consultative Parties appear to be taking a wait-and-see 

approach in the hope of riding out the regulatory storm that is brewing. In the 

meantime, there is ample scope for investigating creative TRIPS-compliant solutions for 

sharing ex situ resources that support the Antarctic Treaty’s objective of free exchange 
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of information and resources in the ‘interests of science and the progress of all 

[hu]mankind.’  
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CHAPTER 8  CONCLUDING CHAPTER 

This is the pre-peer reviewed version of the following article that is based on text from 

chapters 1 and 8 - Fran Humphries, ‘A Patent Defence Approach to Sharing Aquaculture 

Genetic Resources across Jurisdictional Areas’ (2017) The Journal of World Intellectual 

Property, 1-18 (advanced online version).  

Wiley has published it in final form at:   

http://onlinelibrary.wiley.com/doi/10.1111/jwip.12082/full 

[DOI: 10.1111/jwip.12082].  

This chapter may be used for non-commercial purposes in accordance with Wiley 

Terms and Conditions for Self-Archiving. 

 

8.1 Introduction 

 

In recent years there has been a tidal wave of legal analysis on laws regulating access to 

genetic resources and sharing the benefits from their use (ABS laws)1 as humans begin 

to unlock their potential for conservation, global food and health security. There has 

been a similar increasing interest in the restrictive effects of patents on accessing 

genetic resources used for agriculture and pharmaceutical sectors.2 Yet, it has only been 

recently that aquatic genetic resources and aquaculture have entered into the 

regulation debate.3 As a consequence, targeted analysis is still lacking on identifying a 

clear and consistent approach to technology and knowledge transfer of aquatic genetic 

resources under patent laws and ABS laws across jurisdictions. This thesis conducted 

this analysis across three jurisdictional areas – within national jurisdiction, beyond 

national jurisdiction and in the Antarctic Treaty Area.  

 

The analysis is urgent for several reasons. Capped and declining wild capture fisheries 

and the rapid rate at which aquaculture must increase to meet global protein 

                                                      
1 See, eg, a comprehensive ABS bibliography at 
<http://www.bioversityinternational.org/fileadmin/user_upload/online_library/publications/pdfs/897.pdf> 
2 See, eg, Johanna Gibson, Community Resources: Intellectual property, International Trade and Protection of 
Traditional Knowledge (Ashgate, 2005). 
3 See Chapter 1 n 161. 
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requirements4  means that farmers and researchers require increasing access to aquatic 

genetic resources as the building blocks for developing new strains of aquatic animals 

and plants. Developing countries rely heavily on growing a sustainable aquaculture 

sector for their food supply, sustainable livelihoods and trade.5 Currently, technological 

change in developing countries is mainly a process of dissemination rather than of 

invention of technology.6 Given that developing countries supply approximately 80 per 

cent of global aquaculture production,7 global food and health security is dependent not 

only on transferring to these countries the physical samples needed for breeding but 

also the know-how for generating new strains and technologies based on the resources. 

There is also growing interest in the aquaculture research sector about biotechnology 

techniques (such as transgenic species and DNA vaccines) for finding solutions to the 

looming global food and health security crisis as the world’s hungry population expands 

exponentially.8 

 

At a time, however, when the sector has its greatest need for access to the physical as 

well as the digital genetic resources during its early stages of domestication,9 research 

and technical development,10 these resources are becoming subject to increasing 

patent protection and a complex array of ABS regimes across the three jurisdictional 

areas.  Most current legal scholarship focuses on the restrictive effects of patent 

regimes on technology transfer and conflicts between patent and ABS regimes.11  This 

thesis has looked instead at the similarities between the regimes to isolate common 

legal problems that they face in implementing technology transfer obligations. The way 

in which these regimes resolve these common legal problems was the starting point for 

                                                      
4 See Chapter 1 n 3. 
5 See Chapter 1 n 169 -171. 
6 World Bank, Global Economic Prospects 2008: Technology Diffusion in the Developing World (World Bank, 
Washington, DC 2008) 92. 
7 Devin M Bartley et al, ‘The Use and Exchange of Aquatic Genetic Resources for Food and Agriculture’ (Background 
Study Paper No 45, Commission on Genetic Resources for Food and Agriculture, Food and Agriculture Organization 
of the United Nations, September 2009) 6.   
8 See, eg, Chapter 1 n 5-7. 
9 Industrial aquaculture was virtually unknown thirty years ago: Rex A Dunham, Aquaculture and Fisheries 
Biotechnology: Genetic Approaches (CABI, 2nd ed, 2011) 2.   
10 David Greer and Brian Harvey, Blue Genes: Sharing & Conserving the World's Aquatic Biodiversity (Earthscan, 2004) 
4.  Less than 0.001% of the deep seabed has been investigated: Pamela L Schoenberg, 'A Polarizing Dilemma: 
Assessing Potential Regulatory Gap-filling Measures for Arctic and Antarctic Marine Genetic Resource Access and 
Benefit Sharing' (2009) 42(2) Cornell International Law Journal 271, 276.  
11 See Chapter 1 n 174. 
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answering the research question – can a TRIPS-compliant patent law defence 

framework for technology and knowledge transfer offer certainty and structure for fairly 

sharing physical and digital genetic resources for use in aquaculture under ABS regimes? 

Some of the current scholarship focuses on how ABS law can influence the development 

of patent law.12 The benefit of doing the converse is that while ABS regimes are 

relatively new, patent law already has a body of normative rules targeted towards the 

common legal challenges for regulating the sharing of knowledge and genetic resource 

products that span multiple jurisdictions within the globalised market. The three legal 

challenges analysed in this thesis related to questions of derivatives, commercial use 

and extra-territoriality but more challenges are arising as genetic resource technologies 

advance.  

 

The central problem for this thesis was that the lack of integration of approaches to 

sharing aquatic genetic resources under patent law and ABS regimes causes a complex 

system of laws that may apply to a given resource. Such confusion about the 

circumstances in which the use and exchange of a genetic resource or derivative are 

affected by patent and ABS rules can deter research, inhibit local inventions and 

undermine the conservation of genetic diversity in aquaculture. The purpose of this 

thesis was to find practical solutions to the implementation of the complex web of 

technology transfer obligations (both stand alone obligations and those embedded in 

ABS frameworks) across the three jurisdictional areas using the approach, principles and 

emerging normative content of a TRIPS-compliant patent law defence framework. It did 

this by identifying the extent to which ABS regimes accommodate aquaculture’s special 

characteristics and challenges for the exchange and use of aquatic genetic resources 

(aim 1). The approach taken to resolve the intersecting three legal challenges (Figure 3: 

Intersecting Legal Challenges, p 33) were analysed in relation to the TRIPS-compliant 

patent law defence framework (aim 2). The evolving normative rules under this 

framework was then analysed as a guide for creating certainty and structure to 

technology transfer obligations under instruments regulating aquatic genetic resources 

                                                      
12 For example, to include disclosure of origin as a patented requirement: see Nuno Pires de Carvalho, ‘Requiring 
Disclosure of the Origin of Genetic Resources and Prior Informed Consent in Patent Applications without Infringing 
the TRIPS Agreement: the Problem and the Solution’ (2000) 2 Washington University Journal of Law and Policy 371.  
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sourced from: waters within national jurisdictions (aim 3); waters beyond national 

jurisdiction (aim 4); and from the Antarctic Treaty Area (aim 5). The Chapters 

sequentially addressed these aims. 

 

The thesis is structured in accordance with Griffith University policy on ‘PhD Thesis as 

Published and Unpublished Papers’ (Appendix 1) and this final chapter synthesises all of 

the papers in relation to the research question, arguments and conclusions. 
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8.2 Challenges for ABS in aquaculture 

 

The instruments examined in this thesis that influence ABS and technology transfer in 

aquaculture relate to aquatic genetic resources of the following jurisdictional areas: 

 Areas within national jurisdiction: 

o Convention on Biological Diversity (‘Convention’);13  

o Nagoya Protocol on Access to Genetic Resources and the Fair and 

Equitable Sharing of Benefits Arising from Their Utilization to the 

Convention on Biological Diversity (‘Nagoya Protocol’);14 and 

o Agreement on Trade-Related Aspects of Intellectual Property Rights 

(‘TRIPS’);15 

 Areas beyond national jurisdiction (called the ‘deep sea’ in this thesis): 

o United Nations Convention on the Law of the Sea (‘UNCLOS’);16 and 

o International Covenant on Economic, Social and Cultural Rights 

(International Covenant);17  

 Antarctic Treaty Area: 

o Antarctic Treaty;18   

o Protocol on Environmental Protection to the Antarctic Treaty (‘Madrid 

Protocol’);19 and 

o Convention on the Conservation of Antarctic Marine Living Resources 

(‘CCAMLR’).20  

                                                      
13 Convention on Biological Diversity, opened for signature 5 June 1992, 1760 UNTS 79 (entered into force 29 
December 1993) (‘Convention’).  
14 Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from Their 
Utilization to the Convention on Biological Diversity, opened for signature 29 October 2010, [2012] ATNIF 3 (entered 
into force 12 October 2014) (‘Nagoya Protocol’).  
15 Marrakesh Agreement Establishing the World Trade Organization, opened for signature 15 April 1994, 1869 UNTS 
3 (entered into force 1 January 1995) annex 1C (‘Agreement on Trade-Related Aspects of Intellectual Property Rights’) 
(‘TRIPS’).  
16 United Nations Convention on the Law of the Sea, opened for signature 10 December 1982, 1833 UNTS 3 (entered 
into force 16 November 1994) (‘UNCLOS’). 
17 International Covenant on Economic, Social and Cultural Rights, opened for signature 16 December 1966, 993 UNTS 
3 (entered into force 3 January 1976) (‘Covenant’).  
18 Antarctic Treaty, opened for signature 1 December 1959, 402 UNTS 71 (entered into force 23 June 1961) (‘Antarctic 
Treaty’). 
19 Protocol on Environmental Protection to the Antarctic Treaty, opened for signature 4 October 1991, 30 ILM 1455 
(entered into force 1998) (‘Madrid Protocol’). 
20 Convention on the Conservation of Antarctic Marine Living Resources, opened for signature 20 May 1980, 1329 
UNTS 47 (entered into force in 7 April 1982) (‘CCAMLR’). 
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Other instruments examined with potential relevance to aquaculture include the 

International Treaty on Plant Genetic Resources for Food and Agriculture (‘Plant 

Treaty’)21 and the proposed New Instrument under UNCLOS on the conservation and 

sustainable use of marine biological diversity in areas beyond national jurisdiction (the 

New Instrument).22  

 

While states have ABS and technology transfer obligations under the various 

instruments, they have struggled with their implementation,23 largely because of the 

practical difficulties of balancing private interests (such as patents) with the public 

interest in accessing genetic resource technologies to create new technologies.24 This 

thesis has argued that to be able to effectively balance these interests, policy and law 

makers must first understand the special characteristics and challenges for the 

exchange and use of genetic resources for use in aquaculture.  

 

Chapter 2 highlighted that as a relatively new food production sector25 that carries the 

heavy burden of meeting increasing global demands for protein,26 the need for 

accessing and exchanging physical and digital genetic resources is particularly acute in 

aquaculture. This need is essential for achieving domestication, which requires genetic 

variation to prevent inbreeding depression,27 as well as for improving the sector’s cost 

effectiveness and optimal resource use through continued improvements in genetics 

and disease management among other things.28 As 90 per cent of aquaculture is based 

                                                      
21 International Treaty on Plant Genetic Resources for Food and Agriculture, opened for signature 3 November 2001, 
2400 UNTS 303 (entered into force 26 June 2004) (‘Plant Treaty’). 
22 Development of an International Legally-Binding Instrument under the United Nations Convention on the Law of 
the Sea on the Conservation and Sustainable Use of Marine Biological Diversity of Areas beyond National Jurisdiction, 
GA Res 69/292, UN GAOR, 69th sess, 96th plen mtg, Agenda Item 74(a), Supp No 49, UN Doc A/RES/69/292 (adopted 
19 June 2015) (‘New Instrument Resolution’). 
23 See for example the implementation gap in relation to UNCLOS technology transfer obligations: Letter Dated 
30 June 2011 from the Co-Chairs of the Ad Hoc Open-ended Informal Working Group to the President of the 
General Assembly, Ad Hoc Open-ended Informal Working Group, 66th sess, Agenda Item 77(a), UN Doc A/66/119 
(30 June 2011) [36].  
24 See, eg, Ane Jorem and Morten Walløe Tvedt, ‘Bioprospecting in the High Seas: Existing Rights and Obligations in 
View of a New Legal Regime for Marine Areas Beyond National Jurisdiction’ (2014) 29 International Journal of Marine 
and Coastal Law 321, 342. 
25 See Chapter 2 n 10. 
26 See Chapter 2 n 9. 
27 Rex A Dunham, Aquaculture and Fisheries Biotechnology: Genetic Approaches (CAB International, 2004) 248.  
28 World Bank, Changing the Face of the Waters: The Promise and Challenge of Sustainable Aquaculture (The 
International Bank for Reconstruction and Development, 2007) 4. 
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on wild stocks,29 the majority of its genetic resources are potentially captured by ABS or 

technology transfer obligations examined in this thesis.30 Yet, the highly fecund nature 

of aquatic animals and the practice of hatchery production and stocking of fish fry in 

natural and man-made bodies of water produces a genetic co-mingling ‘at least as 

pervasive as that in agriculture’ making it hard to ‘identify a genetic chain of custody’.31 

This raises the first legal challenge for the exchange and use of genetic resources for use 

in aquaculture – the extent to which ABS regimes regulate derivatives of self-replicating 

genetic resource technologies (derivatives challenge, Figure 3: Intersecting Legal 

Challenges, p 33). This thesis has examined how regimes within national jurisdiction 

specifically regulate ‘derivatives’ without defining their scope,32 and deep sea and 

Antarctic regimes are silent on whether they regulate derivatives.33 However, it 

concludes that the question of derivatives is crucially important for farmers who need 

to know if subsequent generations (whose breeding lines originally incorporated the 

relevant genetic resources) fall within the obligations. Similarly, researchers need to 

know the extent to which natural and synthetic compounds and digital resources of 

relevance to aquaculture are captured by the obligations. 

 

Unlike terrestrial agriculture sciences, which have a firm grounding of basic knowledge 

built on thousands of years of agricultural practices, the status and trends of the 

conservation and use of aquatic genetic material is poorly understood.34 What is lacking 

in aquatic science is the accumulation of basic knowledge on, for example, the genetic 

make-up at the subspecies (population or strain) level, where gains from selective 

breeding are likely to arise.35 As a generalisation, the ABS regimes categorise basic 

science as ‘non-commercial’ research (for example benefiting the scientific commons) 

                                                      
29 Trygve Gjedrem, 'Genetic Improvement for the Development of Efficient Global Aquaculture: A Personal Opinion 
Review' (2012) 344–349 Aquaculture 12, 20. 
30 ABS regimes may also relate to domesticated resources in some circumstances: see Convention definition of 
‘Country providing genetic resources' which ‘means the country supplying genetic resources collected from in-situ 
sources, including populations of both wild and domesticated species, or taken from ex-situ sources, which may or 
may not have originated in that country’: at art 2.  
31 Greer and Harvey, above n 10, 33-35. 
32 See Chapter 5. 
33 See Chapters 6 and 7. 
34 FAO (Commission on Genetic Resources for Food and Agriculture) Status of Preparation of the State of the World’s 
Aquatic Genetic Resources for Food and Agriculture, 14th Sess, Agenda Item 5.1, CGRFA 14/13/16 (15-19 April 2013) 
[7]. 
35 Greer and Hervey, above n 10, 8; Bartley et al, above n 7, 2. 
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and applied science as ‘commercial’ research (for example benefiting the investors in 

the research). While much of the basic research on terrestrial genetic material was done 

before ABS requirements became an international issue,36 aquaculture is not similarly 

benefiting from the free flow of aquatic samples and knowledge in its current early 

stages of development. This raises the second legal challenge for the exchange and use 

of genetic resources for use in aquaculture – the difficulty of distinguishing between 

commercial and non-commercial uses for which different ABS rules apply (commercial 

use challenge, Figure 3: Intersecting Legal Challenges, p 33). Chapter 2 argued that this 

difficulty is likely to hinder the research that is necessary to sufficiently expand the 

sector to meet its expected world production targets. 

 

The third legal challenge for the exchange and use of genetic resources for use in 

aquaculture identified in the research is how to address the transfer of technologies 

based on migratory aquatic genetic resources located in multiple jurisdictions from 

multiple providers (extraterritoriality challenge, Figure 3: Intersecting Legal Challenges, 

p 33). Chapter 2 argued that this challenge largely arose from conflict over terrestrial 

genetic resource exchange, which produced the predominant territorial and 

transactional approach to ABS regimes. It concluded that these assumptions underlying 

ABS have less relevance for sharing genetic resources in aquaculture.37 Terrestrial 

resource conflict was generally between ‘South’ poorer nations where the majority of 

genetic resources for global crops originated and ‘North’ richer nations who profited 

from technologies arising from their use.38  Access and benefit sharing was an attempt 

to create fairness and economic incentives for conserving and sustainably using 

biological resources and their genetic diversity by requiring users of genetic resources 

to compensate those who bear the cost of conserving and providing genetic resources.39 

Conversely, resource exchange for commercially important aquaculture species 

generally flows from South to South or North to South.40 Structural developments of the 

                                                      
36 Greer and Hervey, above n 10, 8. 
37 See Chapter 2 n 23. 
38 Christine Frison, Francisco  Lopez and Jose T Esquinas-Alcazar (eds), Plant Genetic Resources and Food Security: 
Stakeholder Perspectives on the International Treaty on Plant Genetic Resources for Food and Agriculture (FAO and 
Bioversity International, 2011) 43. 
39 Charles Lawson, Regulating Genetic Resources (Edward Elgar Publishing, 2012) 21; and see Josef Janssen, ‘Property 
Rights on Genetic Resources: Economic Issues’ (1999) 9 Global Environmental Change 313, 316. 
40 Bartley et al, above n 7, 32.   
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aquaculture sector are leading to fewer and larger companies so conflicts are likely to 

evolve between small and large-scale private actors rather than between countries,41 

which causes complexities for the territorial basis of ABS. Chapter 6 argued that the free 

flow of migratory aquatic genetic resources between jurisdictional areas makes it 

difficult to pinpoint their origin for the territorial assumptions of ABS. The challenges for 

the transactional basis of ABS are evident in Antarctica where there is no territorial 

sovereignty or an entity with legal authority as the ‘provider’ of the genetic resource. As 

a consequence, there is no clear legal mandate for users of genetic resources to 

compensate those who bear the cost of conserving and providing genetic resources, 

causing complexities for the transactional basis of ABS. As the next sections outline, this 

thesis concluded that ABS of aquatic genetic resources is being shoe-horned into a 

proprietary ABS concept designed for terrestrial genetic resource exchange, which does 

not have the same extent of extra-territorial complexities as their aquatic counterparts.  

8.2.1 A TRIPS-compliant patent law defence framework for aquaculture 

 

As aquaculture moves from an art to a science, becoming an intensive, knowledge-

based enterprise serviced by scientific institutions that diffuse new technologies and 

innovations for corporate clients,42 there is increasing interest in protecting investment 

in genetic resource inventions by way of patents. Chapter 3 introduced the role of 

patents for the exchange and use of genetic resources, technologies and knowledge in 

aquaculture, which was elaborated through various case studies in the subsequent 

chapters. Patent holders have exclusive rights over the making, use, sale, offering for 

sale and importing of the products of an invention43 as well as rights to prevent a person 

from unauthorised use of a patented process.44 Examples in this thesis of genetic 

resource products included those relating to actual genetic materials such as lysosyme 

constructs45 and DNA vaccines46 as well as products that are produced by the use of 

                                                      
41 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, 104. 
42 World Bank, above n 6, 4. 
43 TRIPS art 28(1)(a). 
44 TRIPS art 28(1)(b). 
45 See Chapter 2 n 92. 
46 See Chapter 2 n 84. 
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genetic materials, such as synthetic sponge chemical compounds,47 antifreeze protein 

vectors48 and recombinant luciferase from the deep sea shrimp.49 Examples of genetic 

resource processes in this thesis included tuna germ cell transplantation surrogate 

technology,50 developing transgenic fish,51 and breeding methods such as polyploidy 

and hybridisation.52 Some countries may allow the patenting of conventional breeding 

techniques,53 but even some of those that do not allow it have found that the products 

produced from these processes are patentable in principle.54 Under patent law, 

protection generally extends to every plant or animal containing the inventive element 

or resulting from a patented process.55 This means that a broad patent claim over a gene 

or gene carrier (vector) of a plant or animal may have the same outcome as patenting 

the whole plant or animal and a breeder would need permission from the patent holder 

to use it.56 Problems for technology transfer in the sector arise where permission is 

denied or not affordable. If a country has a strong and clear patent law defence 

framework, breeders can use genetic resources under certain circumstances with 

confidence that they will not be liable for patent infringement.  

 

While much has been written about defences against infringement under TRIPS,57 legal 

scholarship lacks critical analysis of the full range of defences that may be available to 

users of patented aquatic genetic resource inventions to create further innovations in 

aquaculture. Chapter 4 addressed the thesis’ second aim – to examine the role of a 

TRIPS-compliant patent law defence framework for the exchange and use of physical 

and digital genetic resources in aquaculture. It mapped the defence seascape, navigated 

                                                      
47 See Chapter 5 n 83 and following text. 
48 See Chapter 7 n 84. 
49 See Chapter 6 n 25 and following text. Not all of these examples were patented at the time of writing the thesis 
but they are indicators of the sorts of products that are capable of being claimed. 
50 See Chapter 6 n 30 and following text. 
51 See Chapter 2 n 74, Chapter 7 n 83.  
52 See Chapter 2 n 75-76. 
53 See Chapter 1 n 37. 
54 Plant Bioscience Limited v Syngenta Participants AG and Groupe Limagrain Holding (European Patent Office 
Enlarged Board of Appeal, G0002/13, 25 March 2015) 66.  
55 Viola Prifti, ‘The Breeding Exemption in Patent Law: Analysis of Compliance with Article 30 of the TRIPS Agreement’ 
(2013) 16 Journal of World Intellectual Property 218, 218.  
56 Nuffield Council on Bioethics, The Use of Genetically Modified Crops in Developing Countries: A Follow-Up 
Discussion Paper (Discussion Paper, 2004) 88 [6.10]. 
57 See, eg, Richard Gold and Yann Joly, Experts’ Study on Exclusions from Patentable Subject Matter and Exceptions 
and Limitations to the Rights, World Intellectual Property Organization Standing Committee on the Law of Patents, 
15th sess, WIPO Doc SCP/15/3 (2 September 2010) annex 6 (‘The Patent System and Research Freedom: A 
Comparative Study’). 
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the tensions between public and private interests in the physical and digital genetic 

resource on which a patented invention is based and gave insight into how defences can 

resolve difficulties posed by aquatic genetic materials’ self-replicating and multi-

jurisdictional nature. World Trade Organisation Members’ defences applying to 

aquaculture must be compliant with their TRIPS obligations under article 6 (exhaustion), 

article 27(1) (non-discrimination), article 30 (‘three step test’ for exceptions) and article 

31 (requirements for compulsory licences) interpreted in accordance with the 

Declaration on the TRIPS Agreement and Public Health.58 Chapter 4 examined the 

defences of experimental use, breeding, regulatory approval, compulsory licensing, 

non-commercial use, farmers privilege, exhaustion, innocent bystander, temporary 

presence and some alternative defences based on compensation. While defences may 

not discriminate between fields of technology,59 such as defences that only apply to 

aquaculture, there may be bona fide defences to deal with problems that may exist only 

in certain product areas.60 These must be based on factors other than a technical field, 

such as requiring regulatory approval before marketing.61 Chapter 4 asked whether 

defences can be adapted, or more specific bona fide defences crafted, to deal with 

problems that may only exist for developing new aquaculture products and strains. 

 

One problem that exists for product area was called 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 (derivative challenge, Figure 3: Intersecting Legal 

Challenges, p 33). For example, emerging breeding defences exempt the use of 

biological material for breeding, discovery and development of a new variety.62 A 

question for breeders is whether they would be excused from infringement if the 

biological materials (for example a patented trait) were merely present in the new strain 

                                                      
58 Declaration on the TRIPS Agreement and Public Health, WTO Doc WT/MIN(01)/DEC/2 (20 November 2001, adopted 
14 November 2001) (‘Doha Declaration’). 
59 TRIPS art 27(1). 
60 Panel Report, Canada – Patent Protection of Pharmaceutical Products, WTO Doc WT/DS114/R (17 March 2000) 
[7.92] (‘Canada – Pharmaceutical Products Case’).  
61 Wolrad Prinze zu Waldeck und Pyrmont, ‘Special Legislation for Genetic Inventions - a Violation of Article 27(1) 
TRIPS?’ in Wolrad Prinze zu Waldeck und Pyrmont et al (eds), Patents and Technological Progress in a Globalized 
World (Springer-Verlag 2009) 289, 296. 
62 See Chapter 4 n 83 and following text. 
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and what happens if the trait is expressed in current and future generational strains? 

The thesis argued that there is guidance emerging in Europe where a patented trait may 

be present in material derived from the invention, but protection may only attract when 

the patented trait is performing its function (or expressed)63 at the time of the alleged 

infringement.64 While the functionality question has not yet been clarified for breeding 

defences, this approach would mean that they would be available if the relevant 

patented characteristics are present but not expressed in the final strain. The Chapter 

argued that the key to answering the functionality question is clarifying when 

functionality is relevant.65 According to the European approach, a defence may only 

apply if the patented characteristic is not functional at the time of the alleged 

infringement, which means that breeders can experiment with subsequent generations 

until such time as a new strain expresses the original patented trait.66   

 

A second problem identified for the product area was the requirement for regulatory 

approvals of genetic resource inventions for human consumption. This effectively gives 

a patentee a longer monopoly over the genetic resource within the patent claim. 

Regulatory approval defences allow the performing of experiments on a patented 

invention for the purpose of preparing regulatory approval for a limited term before the 

end of the patent term.67 Whether such a defence applies to aquaculture or research 

tools of relevance to aquaculture differs markedly around the world. Without such a 

defence, however, genetic resources could be tied up from other uses for lengthy 

periods (at least 21 years outside of the 20 year patent protection period in the case of 

one genetically engineered salmon)68 while the genetic resource invention awaits 

environmental, health and safety approvals. The long time period between research of 

a genetic resource and its eventual use highlights a broader challenge relating to 

commercial use of genetic resource inventions (commercial use challenge, Figure 3: 

                                                      
63 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’: Directive 98/44/EC of the European Parliament and 
of the Council of 6 July 1998 on the Legal Protection of Biotechnological Inventions [1998] OJ L 213/13 art 9. 
64 Monsanto Technology LLC v Cefetra BV (C-428/08) [2010] ECR I-6765, I-6806–7 [50], citing European 
Biotechnological Directive [1998] OJ L 213/13, art 9. 
65 See Chapter 4 n 96. 
66 See Chapter 4 n 97. 
67 See Chapter 4 n 100 and following text. 
68 See Chapter 4 n 105. 
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Intersecting Legal Challenges, p 33). Many exceptions under national patent laws make 

a distinction between non-commercial uses (generally allowed) and commercial uses 

(generally not allowed) of a patented invention.69 In cases where an activity has both 

commercial and non-commercial benefits, some laws require the subjective intention 

of the users to be ascertained.70 If the intention was non-commercial at the time of use, 

the user could rely on a non-commercial use defence even if the resulting information 

has a commercial benefit.71 In light of the difficulties for distinguishing between the two 

types of uses, particularly in the area of biotechnology,72 some jurisdictions are now 

seeking to strike a balance between the non-commercial and commercial phases of 

research73 and do not distinguish between the two as long as the ultimate goal is to 

promote technical or scientific progress.74 In this case, the patent holder’s interests 

would be adequately protected by the functional origin approach above, regardless of 

whether the subsequent use was for commercial or non-commercial purposes.  

 

A third problem identified for the product area concerned the infringement of aquatic 

genetic resource inventions that may spontaneously self-replicate in multiple 

jurisdictions (extra-territoriality challenge, Figure 3: Intersecting Legal Challenges, p 33). 

The act of breeding or self-replicating genetic resource inventions (for example a 

transgenic fish) without the authorisation of a patent holder can amount to 

infringement unless an emerging innocent bystander defence applies.75 Increasing 

commercial interest in roaming open ocean cage technologies raises the problem of 

infringement if the caged fish that expresses a patented genetic resource invention 

breed in waters where a patent is claimed.76 Chapter 4 suggested a novel approach to 

                                                      
69 See Chapter 4 n 59-63 and 126-135. 
70 Lionel Bently, Experts’ Study on Exclusions from Patentable Subject Matter and Exceptions and Limitations to the 
Rights, World Intellectual Property Organization Standing Committee on the Law of Patents, 15th sess, WIPO Doc 
SCP/15/3 (2 September 2010) annex 1 (‘Introduction’) 56. 
71 See SKF Laboratories v Evans Medical [1989] FSR 513, 518 (Aldous J), cited in Introduction, WIPO Doc SCP/15/3, 
annex 1, 56 n 165. 
72 Advisory Council on Intellectual Property, Patents and Experimental Use (Report, October 2005) 19 (‘Patents and 
Experimental Use’). 
73 Ibid 3. See also Matthew Rimmer, Intellectual Property and Biotechnology: Biological Inventions (Edward Elgar, 
2008) 182. 
74 Clinical Trials II, Bundesgerichtshof [German Federal Court of Justice], X ZR 68/94, 17 April 1997 reported in (1997) 
135 BGHZ 217, quoted in Annette Kur and Thomas Dreier, European Intellectual Property Law: Text, Cases and 
Materials (Edward Elgar, 2013) 120. 
75 See Chapter 4 n 152 and following text. 
76 See Chapter 4 n 168 and following text. 
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facilitating technology transfer under a modified form of the temporary presence 

defence.77 Every WTO Member must have a defence preventing a Member country from 

enforcing a patent against a visiting vessel when that vessel temporarily or accidentally 

enters its domestic waters.78 The purpose of the defence is to facilitate uninterrupted 

travel but it might also be indirectly used to facilitate experimental use for breeding 

purposes in aquaculture infrastructure under certain circumstances.79 

 

Overall, Chapter 4 concluded that a TRIPS-compliant patent law defence framework is 

an underutilised tool for encouraging technology transfer. The flexibilities that WTO 

Members have about the means by which the minimum level of patent protection is 

secured in each Member’s legal system80 can be manipulated to suit the technological 

capabilities of a state. For example, some states have narrow experimental use 

exceptions allowing for example the investigation of a patented genetic resource 

invention for the purposes of testing and further developing the invention81 

(experimenting ‘on’ the invention) while others have broader exceptions allowing the 

investigation not only of the invention itself but also using it as a tool to investigate a 

gene and its expression82 (experimenting ‘with’ the invention).83 The chapter argued 

that for those states with good biotechnological infrastructure, a narrow defence is 

advantageous for protecting investment in research tools, while for those seeking to 

build their technological capabilities, a broader defence can give breeders and 

researchers greater access to research tools without a licence.84 

 

The remaining Chapters built the argument that a TRIPS-compliant patent law defence 

framework offers normative content for effectively balancing private and public 

interests to facilitate fair technology transfer of genetic resources that is consistent with 

                                                      
77 See Chapter 4 n 175 and following text. 
78 See Chapter 4 n 174. 
79 See Chapter 4 n 177. 
80 Canada – Pharmaceutical Products Case, above n 60 [4.30]. 
81 Australian Law Reform Commission, Genes and Ingenuity: Gene Patenting and Human Health, Report No 99 (2004) 
339 [13.86] (‘Gene Patenting and Human Health’). However, once a technique is validated and becomes routine the 
defence no longer applies: Trevor Cook, ‘Responding to Concerns about the Scope of the Defence from Patent 
Infringement for Acts Done for Experimental Purposes Relating to the Subject Matter of the Invention’ (2006) 3 
Intellectual Property Quarterly 193, 218. 
82 Gene Patenting and Human Health, above n 81, 339 [13.87]. 
83 See Chapter 4 n 70 and following text concerning debate about whether the broader exemption is TRIPS-compliant. 
84 See Chapter 4 n 79 and following text. 
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the proprietary approach to technology transfer within national jurisdiction, as well as 

the stewardship approach in the deep sea and cooperative approach in the Antarctic 

Treaty Area. The following sections discuss the complexities of ABS regimes in the three 

jurisdictional areas. By tackling the three common legal problems (derivatives, 

commercial use and extra-territoriality), they demonstrate how a TRIPS-compliant 

patent law defence framework for technology and knowledge transfer can offer 

certainty and structure for fairly sharing physical and digital genetic resources for use in 

aquaculture under ABS regimes.   

 

8.2.2 Proprietary approach to technology transfer of aquatic genetic resources 

within national jurisdiction  

 

The aim of Chapter 5 was to analyse the relationship between the TRIPS-compliant 

patent law defence framework and the proprietary approach to technology (including 

knowledge) transfer of aquatic genetic resources sourced within national jurisdiction for 

use in aquaculture. Specifically, it looked at the proprietary approach under the 

Convention and Nagoya Protocol. While much of the literature focuses on the conflicts 

between the Convention and TRIPS,85 Chapter 5 examined the similarities between the 

regimes. It found that both regimes have a common approach to technology transfer as 

both balance sovereignty and the common interest by setting minimum standards for 

regulation while allowing flexibility for the means by which its members or parties go 

about achieving them according to their needs and interests. Both set up frameworks 

for technology transfer along the whole technology change spectrum – from 

dissemination to building capacity to further develop technologies to suit local 

conditions. Both recognise that access, use and transfer cannot simply be open or closed 

but instead depend on a balancing of rights and obligations according to the 

circumstances of each case. Finding similarities between the regimes to achieve 

consistency seems obvious given that many Convention-related technologies are of a 

proprietary nature.86 Some of its obligations explicitly require the transfer of patented 

                                                      
85 See Chapter 1 n 174. 
86 Secretariat of the Convention on Biological Diversity, The Role of Intellectual Property Rights in Technology Transfer 
in the Context of the Convention of Biological Diversity, Conference of the Parties to the Convention on Biological 
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technologies to be provided on terms consistent with intellectual property protection.87 

The Convention’s Conference of the Parties has flagged that ‘options for technology 

transfer [under the Convention] may be influenced by the approach taken in national 

patent laws on such issues as research exemptions’.88 Chapter 5 asked therefore, 

whether a TRIPS-compliant patent law defence framework can be used to interpret and 

clarify technology transfer obligations under the Convention and Nagoya Protocol.  

 

Chapter 5 outlined the transactional and territorial nature of the Convention’s and 

Nagoya Protocol’s proprietary approach to technology transfer under its ABS 

framework. Under this regime, provider states have sovereign rights to control access 

to genetic resources sourced from their jurisdiction.89 In return for access, users must 

share with the provider state, on mutually agreed terms, the results of research and 

development and the benefits they derive from the commercial and other uses of the 

genetic resources, which can include technology transfer.90 The Nagoya Protocol sets 

up the procedures and enforcement of this transactional framework. If ratified, 

domestic access permits that are linked to contractual benefit sharing agreements 

between private parties are supported by an enabling framework of access and benefit 

sharing national laws in provider and user countries.91 The Chapter argued that while 

the Nagoya Protocol has a general obligation for collaboration and cooperation for 

technology transfer that benefits developing countries, regardless of whether they are 

the provider,92 its framework essentially treats technology transfer as an optional form 

of benefit sharing within its transactional framework.93 The standard of fairness under 

this proprietary approach to technology changes depending on the beneficiary to whom 

the technology or benefits flow,94 but it ultimately depends on having a provider legally 

or jurisdictionally entitled to obtain the benefits.  

                                                      
Diversity, 9th mtg, Agenda Item 4.3, UN Doc UNEP/CBD/COP/9/INF/7 (3 May 2008) 7 [18] (‘The Role of Intellectual 
Property Rights’). 
87 Convention art 16(2). 
88 The Role of Intellectual Property Rights, above n 86, 14 [41]. 
89 Convention arts 3 and 15(1). Nagoya Protocol preamble and art 6.  
90 Convention arts 15, 16 and 19. Nagoya Protocol arts 1 and 5. 
91 Elisa Morgera, Matthias Buck and Elsa Tsioumani, ‘Introduction’ in Elisa Morgera, Matthias Buck and Elsa Tsioumani 
(eds), The 2010 Nagoya Protocol on Access and Benefit-sharing in Perspective: Implications for International Law and 
Implementation Challenges (Martinus Nijhoff Publishers, 2013) 1, 9. 
92 Nagoya Protocol arts 22 and 23. 
93 Nagoya Protocol art 1. 
94 See Chapter 5 table 1. 
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The Convention does, however, have a strong framework of stand-alone technology 

transfer obligations95 that seems to have been eclipsed by the transactional ABS 

framework that became the focus of the Nagoya Protocol. Chapter 5 argued that in 

general the implementation of the stand-alone technology transfer obligations are not 

similarly constrained by the transactional and territorial nature of proprietary ABS 

regimes.96 It argued that these obligations have more in common with the TRIPS-

compliant patent law framework’s concept of non-discriminatory fairness that is aimed 

at achieving the global economy’s long term efficiency and not only for the 

advancement of the provider’s interests.97 The Chapter analysed some of the 

complexities and differences between the ABS framework and stand-alone technology 

transfer obligations for addressing the three common legal problems (derivatives, 

commercial use and extra-territoriality) and how normative developments in patent law 

defences can offer a consistent approach towards their resolution.   

 

The scope of the ABS and stand alone technology transfer obligations hinges on the use 

of ‘genetic resources’98 but determining what types of derivatives they encompass is 

complex (derivative challenge, Figure 3: Intersecting Legal Challenges, p 33). Genetic 

resources means ‘genetic material of actual or potential value’,99 which is sufficiently 

flexible to cope with rapid technological developments.100 The chapter argued that 

while derivatives for the purposes of ‘utilisation of genetic resources’ are confined to 

‘naturally occurring biochemical compounds’,101 derivatives falling under stand-alone 

technology transfer obligations are not similarly confined.102 Arguably contractual 

benefit sharing can be obtained from a broader range of derivatives.103 While there is 

                                                      
95 See Chapter 5 table 1. 
96 See Chapters 5, 6 and 7. 
97 See Chapter 5 n 67 and following text. 
98 Convention art 15 concerns ‘access to genetic resources’ and benefits arising from the ‘utilization of genetic 
resources’. Convention art 19 concerns biotechnologies ‘based upon genetic resources’. Convention art 16(1) 
concerns technologies that ‘make use of genetic resources’.  
99 Convention art 2. 
100 Morten Walløe Tvedt and Peter Johan Schei, ‘The Term “Genetic Resources”: Flexible and Dynamic while Providing 
Legal Certainty?’ in Sebastian Oberthür and G Kristin Rosendal (eds), Global Governance of Genetic Resources: Access 
and Benefit Sharing after the Nagoya Protocol (Routledge, 2014) 18, 18. 
101 Nagoya Protocol art 2(e). 
102 See Chapter 5 n 94. 
103 Which can include not only benefits arising from the ‘utilisation of genetic resources’ (the R&D phase) but also 
those arising from ‘subsequent application and commercialisation’: Nagoya Protocol art 5(1).  
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no common understanding of the concept of derivatives, it could include physical 

natural compounds, physical synthetic compounds and intangible digitalised 

information concerning the resource or compounds.104 Tvedt and Schei argued that the 

decisive criterion for whether a derivative falls within the scope of obligations seems to 

be the biological origin rather than the biological form.105 Transfer of genetic 

information into digital form does not change its character106 and natural and synthetic 

derivatives that can be linked back to the original resource are likely to fall within the 

scope. The question is what is the requisite link between the original resource and the 

derivative for the latter to fall within ABS obligations? In practice the demarcation is 

often made through private law ABS agreements.107  

 

Using sea sponges as an example, Chapter 5 argued that the approach to the 

‘functionality question’ taken by the TRIPS-compliant patent law framework can give 

insight into how a legal, rather than an ad hoc contractual demarcation can be made, 

giving certainty to users and providers of the derivatives. It argued that a derivative must 

have its biological origin in the original genetic resource before ABS or technology 

transfer obligations apply, which could mean that the relevant genetic characteristic or 

trait is either present or expressed in the derivative (a broad link). However, where it is 

a derivative of a patented genetic resource invention, then technology transfer could 

be triggered under both the TRIPS-compliant patent law defence framework and the 

Convention/Nagoya Protocol obligations if a derivative contains but does not express 

the original genetic resource invention at the time of its use (a stronger link). In other 

words, the Chapter concluded that the biological origin (either present or expressed) of 

the derivative is the determining factor for whether technology transfer obligations 

apply and these obligations can only be restricted by patented genetic resource 

                                                      
104 Report of the Meeting of the Group of Legal and Technical Experts on Concepts, Terms, Working Definitions and 
Sectoral Approaches, Ad Hoc Open-Ended Working Group on Access and Benefit-Sharing, 7th mtg, Provisional Agenda 
Item 3, UN Doc UNEP/CBD/WG-ABS/7/2 (12 December 2008) annex (‘Outcome of the Meeting of the Group of Legal 
and Technical Experts on Concepts, Terms, Working Definitions and Sectoral Approaches’) [20]. 
105 Tvedt and Schei, above n 100, 21. 
106 Ibid. Tvedt and Schei go further to argue that the ‘proteins are expressed by the genes and are thus not objects of 
heredity themselves but rather a necessary result thereof. This could be taken as an argument that proteomics is a 
derivative, as has been discussed in the [Convention], rather than the resource itself’: at 29. 
107 Tvedt and Schei, above n 100, 24. 
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inventions that are based on the functional origin (expressed, not merely present) of 

the relevant genetic resource invention.     

  

Chapter 5 examined the uncertainty about when ABS and technology transfer 

obligations are triggered across the research to commercialisation continuum and how 

obligations address changes of intent from non-commercial to commercial uses 

(commercial use challenge, Figure 3: Intersecting Legal Challenges, p 33). It concluded 

that under the Nagoya Protocol, a country is only required to treat and enforce 

technology transfer of the commercial products of genetic resources as a discretionary 

contractual obligation within the Nagoya Protocol’s ABS framework.108 The Convention 

on the other hand imposes a legal obligation on its parties to set up a stand-alone 

technology transfer framework for genetic resources, which may arguably include 

subsequent commercial products. To provide certainty about whether technology 

transfer applies to commercial applications, the Chapter suggested using a similar 

approach to the Swiss farmers’ privilege defence and provide that any contractual 

agreements that attempt to limit the technology transfer laws are void.109 While none 

of the ABS and stand-alone technology transfer obligations limit their scope to non-

commercial uses110 (a different question to commercial products above), the Nagoya 

Protocol permits simplified measures on access for non-commercial research 

purposes.111 This provision links facilitated access with the objective that knowledge 

should be generated which helps to conserve and sustainably use the resources, which 

arguably requires publicly available knowledge.112 The Chapter concluded that 

clarification is necessary about how ABS obligations address changes of intent of use so 

that a country’s simplified measures for non-commercial use are not abused.113 It 

argued that the solution may lie in emerging norms of the TRIPS-compliant patent law 

                                                      
108 See Chapter 5 n 24. 
109 See Chapter 5 n 165. 
110 Convention art 15(7) expressly includes commercial use in its scope. 
111 Nagoya Protocol art 8(a). 
112 See Caroline von Kries and Gerd Winter, ‘Defining Commercial and Non-commercial Research and Development 
under the Nagoya Protocol and in other Contexts’ in Evanson Chege Kamau, Gerd Winter, and Peter-Tobias Stoll, 
Research and Development on Genetic Resources: Public Domain Approaches in Implementing the Nagoya Protocol 
(2015 Routledge) 60, 67. 
113 See Chapter 5 n 167. 
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framework that do not distinguish between commercial and non-commercial uses as 

long as the ultimate goal is to promote technical or scientific progress.114  

 

While the Convention applies to genetic resources within a state’s national jurisdiction 

and to processes and activities carried out by a state’s nationals within its control within 

or beyond the limits of its national jurisdiction,115 the Nagoya Protocol only applies to 

genetic resources within national jurisdiction.116 Chapter 5 found that the trans-

jurisdictional nature of aquatic stocks and the multi-jurisdictional nature of 

corporations, which are increasingly involved in biotechnological uses of aquatic genetic 

resources,117 pose key challenges for certainty and enforcement of technology transfer 

across national boundaries. Given that the majority of aquaculture programs require 

regular inputs from migratory wild stocks,118 it is crucial for the future of the industry to 

address the challenges of meeting patent law defence criteria and technology transfer 

obligations in trans-boundary situations. The transactional and territorial nature of the 

proprietary approach under these instruments means that benefits from using aquatic 

genetic resources flow to the country of origin that is in fact providing the genetic 

resources, rather than all the countries that possess those genetic resources in situ.119 

This raises questions of equity and competition between different provider parties that 

are sharing genetic resources and may lead to a ‘race to the bottom’ regarding ABS and 

technology transfer requirements.120 It also creates complexities for the user-provider 

relationship over resources sourced outside of national jurisdictions (see next sections). 

To this end, the Nagoya Protocol requires parties to consider the possible development 

of a ‘global multilateral benefit-sharing mechanism’ for resources in ‘transboundary 

situations or for which it is not possible to grant or obtain prior informed consent’.121  

 

                                                      
114 See Chapter 5 n 174. 
115 Convention art 4. 
116 Nagoya Protocol art 3. See Chapter 7 n 140. 
117 Organisation for Economic Co-operation and Development, Globalisation in Fisheries and Aquaculture: 
Opportunities and Challenges (2010) 48. 
118 This is to prevent inbreeding depression: Gjedrem, above n 29, 20. 
119 Thomas Greiber et al, ‘An Explanatory Guide to the Nagoya Protocol on Access and Benefit-Sharing’ 
(Environmental Policy and Law Paper No 83, International Union for Conservation of Nature, 2012) 128–9. 
120 Ibid 17–18. 
121 Nagoya Protocol art 10. 
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Chapter 5 argued that the Nagoya Protocol offers innovative solutions to tackle cross 

jurisdictional compliance with access user measures but these do not extend to 

technology transfer as a form of benefit sharing. The Chapter concluded, however, that 

exhaustion and temporary presence defences under patent law can be used as a model 

for achieving multilateral objectives within national regimes. The temporary presence 

defence has been explained above.122 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.123 If a country prescribes 

national exhaustion, both domestic sale and importations are infringements. If a 

country prescribes international exhaustion, a third party can for example 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 the third party 

cannot make and sell the product themselves.124 This promotes technology transfer by 

having less costly patented aquatic genetic resources available for experimental and 

breeding uses than those in other jurisdictions.125 The Chapter proposed modifying ABS 

laws to incorporate this multilateral approach to technology transfer and concluded 

that if a state wants to attract technology transfer of genetic resources, it could choose 

a system of international exhaustion rather than national exhaustion for the sale and 

use of genetic resources.126  

 

In summary, as patents are proprietary in nature, the TRIPS-compliant patent law 

defence framework offers normative solutions to the challenges for implementing 

technology transfer under the Convention and Nagoya Protocol’s proprietary approach 

to ABS. These solutions to the problem of derivatives, commercial use and extra-

territoriality of aquatic genetic resources are consistent with the Nagoya Protocol but 

are not limited by the transactional and territorial basis for the laws. These solutions are 

also consistent with the stand-alone technology transfer obligations under the 

                                                      
122 See above n 78. 
123  See Christopher Garrison, ‘Exceptions to Patent Rights in Developing Countries’ (Issues Paper No 17, UNCTAD–
ICTSD Project on Intellectual Property Rights and Sustainable Development, October 2006) 15. 
124 Ibid 16.  
125 See Chapter 4 n 141. 
126 See Chapter 5 n 213. 
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Convention that are not similarly constrained by the transactional and territorial nature 

of the proprietary approach to ABS.  

 

8.2.3 Stewardship approach to technology transfer of aquatic genetic resources 

beyond national jurisdiction  

 

The aim of Chapter 6 was to analyse the relationship between the TRIPS-compliant 

patent law defence framework and the stewardship approach to technology (including 

knowledge) transfer of aquatic genetic resources sourced from areas beyond national 

jurisdiction (the ‘deep sea’) for use in aquaculture. Specifically, it looked at the approach 

under UNCLOS and the human rights International Covenant that facilitates the use of 

deep sea genetic resources for the benefit of the scientific and technological progress 

all humankind. 

 

The gap under UNCLOS for ABS governance over deep sea genetic resources has been 

extensively debated.127 The New Instrument under UNCLOS on the conservation and 

sustainable use of marine biological diversity of areas beyond national jurisdiction is 

under negotiation to address this gap.128 This Chapter investigated the less explored 

regulatory vacuums relating to technology transfer of genetic resources for use in 

domestic aquaculture, as well as high seas aquaculture of the future. It is unclear 

whether the New Instrument will directly address these areas. The Chapter looked 

specifically at how UNCLOS, the International Covenant and TRIPS balance the 

‘legitimate’ interests of creators of genetic resource technologies with the public 

interest in accessing and sharing the knowledge and materials to create other 

technologies and strains in aquaculture. The reason for the analysis is that while there 

are existing technology transfer obligations under UNCLOS, commentators have argued 

that their implementation is hampered by the obligation to have ‘due regard for all 

legitimate interests including...the rights and duties of holders, suppliers and recipients 

                                                      
127 See, eg, Thomas Greiber, ‘Access and Benefit Sharing in Relation to Marine Genetic Resources from Areas Beyond 
National Jurisdiction: a Possible Way Forward’ (Study Paper, Federal Agency for Nature Conservation, 2011). 
128 New Instrument Resolution, above n 22. 
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of marine technology’.129 Their reasoning is that patents may be a legitimate interest 

preventing the transfer to developing states because these exclusive rights trump the 

obligation to ‘endeavour to foster’ technology transfer in a case of conflict.130 Similarly, 

the knowledge sharing obligations under the marine research provisions are limited by 

‘legitimate uses of the sea compatible’ with UNCLOS. The problem for implementing 

technology transfer is that there is no guide for determining ‘legitimacy’ under UNCLOS.  

 

The Chapter argued that insights into how TRIPS balances legitimate interests and 

legitimate uses through its patent law defence framework can guide normative 

development of a similar benchmark for determining when a private or proprietary 

interest may constitute a ‘legitimate’ interest or use sufficient to override UNCLOS’ 

technology and knowledge obligations. Human rights obligations concerning creator’s 

rights,131 cultural rights,132 the right to adequate food133 and the right to enjoy the 

benefits of scientific progress and its applications134 were introduced into the analysis. 

The reason for their analysis was because of their similarities to the TRIPS-compliant 

patent law defence framework, their trans-jurisdictional approach to technology 

transfer and their relevance for protecting the rights of people in developing countries 

that provide most of the world’s aquaculture products.  

 

UNCLOS refers to ‘natural resources’135 but does not define ‘genetic resources’ nor 

indicate the extent to which these include derivatives. UNCLOS is also silent about the 

kinds of marine technologies that fall within its technology transfer obligations. For 

consistency with national regimes and in light of the connection between deep sea 

bioprospecting and biotechnology, it is likely that the New Instrument will include 

derivatives in their proposed ABS regime.136 However, the link with the resource 

sufficient to trigger ABS obligations would need clarification (derivative challenge, 

Figure 3: Intersecting Legal Challenges, p 33). The Chapter argued that the implied 

                                                      
129 UNCLOS art 267; See Jorem and Tvedt, above n 24, 342. 
130 Ibid. 
131 International Covenant art 15(1)(c). 
132 International Covenant art 15(1)(a). 
133 International Covenant art 11. 
134 International Covenant art 15(1)(b). 
135 UNCLOS arts 56(1)(a), 77, 79(2), 145(b), 193, 194(3)(c), 246(5)(a) and 249(2). 
136 See Chapter 6 n 183. 
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trigger of whether a resource or derivative falls within current technology transfer 

obligations is its geographical origin. However, research suggests that it is often 

impossible to establish whether derivatives originate from genetic resources within or 

beyond national jurisdiction.137 To achieve consistency with national ABS regimes, it 

argued that biological origin may be a more appropriate or supplementary 

benchmark.138 This broader benchmark would include derivatives of a deep sea genetic 

resource whose characteristics or technologies are either present or performing the 

genetic resource’s original function, as long as those characteristics can be traced back 

to the original biological resource.139  

 

The International Covenant treats ‘legitimacy’ in more narrow terms when striking an 

effective balance between creator’s rights and the public interest in enjoying the 

benefits of deep sea technologies. Here the creator’s protected interests must be 

‘resulting’ in the sense of being ‘directly generated’ from the production (not passively 

present in it) before their interest is sufficiently legitimate to limit others’ rights to 

benefit from scientific progress and its applications.140 The Chapter argued this 

approach is consistent with the TRIPS-compliant patent law defence functional origin 

approach for determining when a patent interest is sufficient to preclude technology 

transfer. In this case, UNCLOS technology transfer obligations (and/or ABS obligations 

under the New Instrument) would only be limited by legitimate proprietary interests in 

patented deep sea genetic resources that are based on the narrower functional origin 

and not the broader biological origin of the relevant genetic resource invention. 

 

UNCLOS does not define ‘marine scientific research’ and there is scholarly debate about 

whether its knowledge sharing obligations include non-commercial as well as 

commercial research.141 Marine scientific research must not ‘unjustifiably interfere with 

other legitimate uses’ of the deep sea.142 It is important therefore to ask whether a 

                                                      
137 Paul Oldham et al, ‘Valuing the Deep: Marine Genetic Resources in Areas Beyond National Jurisdiction’ (Final 
Report, Department of Environment, Food and Rural Affairs, UK, July 2014) 17. 
138 See Chapter 6 text following note 228. 
139 Ibid. 
140 See Chapter 6 n 202 and following text. 
141 See Chapter 6 n 241. 
142 UNCLOS art 240(c). 
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commercial use would be sufficiently legitimate to ‘justifiably interfere’ with obligations 

for transferring knowledge and building developing states’ capacities to develop their 

own technologies (commercial use challenge, Figure 3: Intersecting Legal Challenges, p 

33). Chapter 6 argued that bodies under TRIPS and the International Covenant have 

clarified the term ‘legitimate’ when it comes to the sharing of knowledge and 

technologies. The WTO Panel observed in relation to the three step test for defences 

under article 30 TRIPS that both society and the scientist have a ‘legitimate interest’ in 

using the patent disclosure to support the advance of science and technology143 and are 

justifiable where supported by social norms.144 The International Covenant’s Committee 

has found that any limitation (such as patent law) on interests must be proportionate, 

must pursue a legitimate aim and must be strictly necessary for the promotion of the 

general welfare of a democratic society.145 These stewardship approaches are 

consistent with the objective of the marine scientific research provisions under UNCLOS 

which is to increase scientific knowledge of the marine environment for the benefit of 

humankind as a whole.146 The Chapter concluded that emerging norms in the TRIPS-

compliant patent law defence framework – which do not distinguish between 

commercial and non-commercial phases of research as long as the ultimate goal is to 

promote technical or scientific progress147 – offer consistency and clarity to UNCLOS’ 

marine scientific research knowledge sharing obligations. The legitimate interests of a 

patent holder can be protected by balancing their ‘legitimate interests’ when their 

inventions are subsequently used in accordance with the functional origin approach 

above. 

 

In summary, the TRIPS-compliant patent law defence framework is a mechanism for 

technology transfer that can already be applied to patented deep sea genetic resource 

technologies for use in aquaculture. Its consistency with the stewardship approach to 

technology transfer under UNCLOS and the International Covenant means that its 

                                                      
143 Canada – Pharmaceutical Products Case, above n 60 [7.69]. 
144 Ibid.  
145 Committee on Economic, Social and Cultural Rights, General Comment No. 17 (2005): The Right of Everyone to 
Benefit from the Protection of the Moral and Material Interests Resulting from any Scientific, Literary or Artistic 
Production of which he or she is the Author (Article 15, Paragraph 1 (c), of the Covenant), 35th Sess. UN Doc 
E/C.12/GC/17 (12 January 2006) [22-23]. 
146 UNCLOS preamble and arts 143, 243 and 246(3). 
147 See Chapter 6 n 240. 



 Chapter 8 

131 
 

normative content can offer a model that provides certainty and structure for balancing 

public and private interests in resources beyond national jurisdiction. This is a positive 

first step in effectively implementing technology transfer obligations under UNCLOS and 

the New Instrument. 

 

8.2.4 Cooperative approach to technology transfer of ex situ genetic resources 

from the Antarctic Treaty Area 

 

The aim of Chapter 7 was to analyse the relationship between the TRIPS-compliant 

patent law defence framework and the cooperative approach to technology (including 

knowledge) transfer of aquatic genetic resources sourced from the third jurisdictional 

area – the Antarctic Treaty Area –148 for use in aquaculture. This third jurisdictional area 

is neither fully within nor beyond national jurisdiction but has its own unique 

cooperative governance arrangements. Specifically the Chapter examines the 

cooperative approach underlying the Antarctic Treaty System (including the Antarctic 

Treaty, Madrid Protocol and CCAMLR) and the Plant Treaty that may have future 

relevance to Antarctica’s plant genetic resources. Under this approach, private and 

public interests in the genetic resources are balanced with the objective of furthering a 

collective purpose for technology transfer. In the case of the Antarctic Treaty, the 

technology transfer purpose is primarily to promote international co-operation in, and 

freedom of, scientific investigation in Antarctica149 for the benefit of the interests of 

science and the progress of all humankind.150 In the case of the Plant Treaty, the 

technology transfer purpose is to flow the benefits of using plant genetic resources 

primarily to farmers in all countries, especially those that are developing and in 

transition, who conserve and sustainable use plant genetic resources for food and 

agriculture.151 

 

                                                      
148 Including all ice shelves and land below 60 degrees south latitude: Antarctic Treaty art VI. 
149 Antarctic Treaty, art II. 
150 Antarctic Treaty, preamble para [4]. 
151 Plant Treaty art 13(3). 
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While there is abundant literature about the lack of regulation for ABS of Antarctica’s 

genetic resources,152 few have analysed the legal confusion and complexity arising from 

the application of multiple national ABS laws to the use of Antarctica’s ex situ genetic 

resources. In particular, there is little debate about the extent to which relying on 

systems based on the transactional and territorial nature of proprietary approach to 

ABS can undermine the Antarctic Treaty’s technology transfer objectives. Chapter 7 

analysed access and technology transfer obligations under the Antarctic Treaty that are 

applicable to Antarctica’s in situ genetic resources and the lack of authority to regulate 

its ex situ genetic resources. It then analysed bilateral ABS regimes (Convention and 

Nagoya Protocol) and regimes with multilateral mechanisms for technology transfer 

(Plant Treaty and TRIPS-compliant patent law defence framework) of relevance to 

Antarctica’s ex situ genetic resources. The Chapter argued that legal authority for 

regulation of ex situ genetic resources under the Convention is tenuous and complicated 

and becomes more complex when dealing with the abstract information and knowledge 

(the digital resource) separate from the physical resource sample.  

 

The Chapter concluded that it is necessary to determine on a case-by-case basis whether 

the Convention’s and Nagoya Protocol’s access and technology transfer obligations 

apply to Antarctica’s ex situ genetic resources. This depends on factors including the 

timing and circumstances of the original extraction from Antarctic waters,153 the 

national legislative requirements applicable to the nationals performing the 

extraction,154 and the circumstances under which the material passed into the 

possession of the ex situ holder, including any contractual agreements.155 The Chapter 

argued that gaining accurate information to make this determination is almost 

impossible because unlike the plant networks, there is no coordination between aquatic 

gene banks156 for effective information sharing. However, if these factors can be 

determined, then the Convention’s framework may regulate Antarctica’s ex situ genetic 

resources physically located in government (and in some countries, private) facilities 

                                                      
152 See Chapter 1 n 173. 
153 See Chapter 7 n 148 and following text. 
154 See Chapter 7 n 161 and following text. 
155 See Chapter 7 n 163. 
156 See Chapter 7 n 97.   
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within national jurisdictions, but not genetic resources and derivatives that were 

deposited in an ex situ facility before the Convention entered into force,157 not in 

repositories within the jurisdiction of nations that are not party to the Convention, and 

only where the samples were acquired ‘in accordance with the Convention’.  

 

A major limiting factor for the Convention’s ABS and stand-alone technology transfer 

framework is that derivatives accessed independently from genetic resources fall 

outside the scope of the obligations.158 Many global initiatives store only the genetic 

data and information relating to Antarctic genetic resources that can be subsequently 

used for research and development purposes.159 The flow of this data through 

uncoordinated aquatic depositories means that the link with the original resource may 

be severed. The question is how to ensure that subsequent uses of ex situ Antarctic 

derivatives including digital genetic resources that do not depend on access to the 

physical sample are held accountable to information sharing obligations under the 

Antarctic Treaty (derivative challenge, Figure 3: Intersecting Legal Challenges, p 33). 

Initiatives like the Micro B3 Agreement based on the Convention’s bilateral proprietary 

approach arguably only trace biological origin through a viral licence clause back to the 

accession of the geographical location of the physical ex situ resource in a national 

jurisdiction to which the Convention applies and not necessarily the original Antarctic in 

situ waters. As patent law largely deals with the knowledge component of the genetic 

resource, its ‘functional origin’ approach can give insight into how to regulate the 

sharing of the digital resource independently from the physical resource. If applied to 

ABS of Antarctica’s ex situ resources, the subsequent use of an Antarctic digital resource 

may trigger the Antarctic Treaty’s knowledge sharing obligations if the characteristics of 

the original in situ resource are present in the resulting product or process. However, 

these obligations could only be limited by legitimate proprietary interests over resulting 

patented product that expresses the functional characteristics of the original resource 

                                                      
157 Lyle Glowka et al, ‘A Guide to the Convention on Biological Diversity’ (Environmental Policy and Law Paper No 30, 
International Union for Conservation of Nature, 1994) 6. 
158 Greiber et al, above n 119, 71. Arguably, this is because ABS obligations are limited to the ‘utilization of genetic 
resources’ under Convention art 15 and Protocol art 2(c), and technology transfer obligations are limited to 
technologies that ‘make use’ of genetic resources: Convention art 16.  
159 See Chapter 7 n 105 and following text. 
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at the time of its subsequent use.160 The Chapter concluded that subsequent uses of 

patented ex situ Antarctic digital resources that are acquired independently of the 

physical sample could therefore fulfil information sharing obligations under the 

Antarctic Treaty while not offending TRIPS obligations.161 

 

There is often a lengthy time lag between research and commercial development of 

technologies based on Antarctic genetic resources.162 This raises questions about how 

to deal with situations where the recipient has originally accessed the genetic resource 

with the intent of non-commercial research but subsequent recipients use it for a 

commercial purpose (commercial use challenge, Figure 3: Intersecting Legal Challenges, 

p 33). The distinction is important for its ex situ genetic resources that may be subject 

to both Convention and UNCLOS obligations. The Chapter argued that this may create 

an anomalous situation where states are obliged to create simplified access for non-

commercial uses of Antarctic ex situ genetic resources located in land repositories163 but 

not for the same resources held in territorial water facilities.164 It argued that this 

complex array of ABS laws concerning the purposes of use may impede the access to, 

and exchange of, scientific information about Antarctica’s resources contrary to the 

Antarctic Treaty. The Chapter argued that emerging norms for TRIPS-compliant patent 

law defences that do not distinguish between commercial and non-commercial uses, as 

long as the ultimate goal is to promote technical or scientific progress can provide a 

consistent approach to resolving this complexity. It concluded that this approach is 

consistent with the Antarctic Treaty System because access restrictions under the 

Antarctic Treaty’s prior notification requirements and the Madrid Protocol and CCAMLR 

permit systems are arguably concerned with the accumulation of scientific information 

for the protection of Antarctica’s environment and for the benefit of humankind, rather 

than with questions of whether the access will result in commercial or non-commercial 

uses.165   

                                                      
160 See Chapter 7 n 265. 
161  See Chapter 7 conclusion. 
162 Biological Prospecting in Antarctica: Review, Update and Proposed Tool to Support a Way Forward, Antarctic 
Treaty Consultative Meeting, 30th mtg, Agenda Item 17, IP 67 (May 2007) 12. 
163 Nagoya Protocol art 8(a). 
164 UNCLOS art 245. 
165 See Chapter 7 n 257 and following text. 
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Finally, the Chapter highlighted the problem that the Convention’s transactional and 

territorial proprietary approach means that benefits (including technology transfer) 

from using Antarctica’s ex situ genetic resources flow to the provider country and not 

to the Antarctic Treaty Area and its scientific objectives, unless mutually agreed in a 

contract over a specific genetic resource (extra-territoriality challenge, Figure 3: 

Intersecting Legal Challenges, p 33). It argued, however that the purpose driven 

cooperative approaches under the Plant Treaty and TRIPS-compliant patent law defence 

framework break the ABS territorial nexus so that the provider state grants access but 

the benefits flow to the collective to achieve a particular goal. It raised the example of 

compulsory licensing as amended by the Declaration on the TRIPS Agreement and Public 

Health 2001 (Doha Declaration)166 as an approach for promoting technology transfer 

and benefit sharing to fulfil a global objective. This is a type of non-voluntary 

authorisation to use a patent holder’s intellectual property without their permission in 

return for a reasonable set fee. To promote the transfer of technology and capacity 

building in the pharmaceutical sector, the Doha Declaration resulted in a decision 

allowing generic copies of patented inventions made under compulsory licences to be 

exported to countries that lack production capacity if certain conditions are followed.167 

It argued that by using this cooperative approach as an example, nations could recognise 

sovereign rights to regulate genetic resources but agree to waive access restrictions for 

Antarctica’s ex situ genetic resources for uses that are carried out for peaceful purposes, 

scientific investigation in the interests of all humankind and the preservation of the 

Antarctic environment.168 

 

In summary, the overwhelming complexity for whether a specific Antarctic ex situ 

physical or digital resource falls within ABS or technology transfer obligations causes 

uncertainty for the equitable sharing of emerging genetic resource technologies from 

Antarctica for use in aquaculture.  The Chapter concluded that the TRIPS-compliant 

patent law framework is consistent with the cooperative approach to technology 

                                                      
166 Doha Declaration, above n 58. 
167 Implementation of paragraph 6 of the Doha Declaration on the TRIPS Agreement and Public Health (World Trade 
Organization General Council Decision, 30 August 2003) [2]- [3]. 
168 Antarctic Treaty preamble and arts I, II and III. 
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transfer under the Antarctic Treaty System and can provide certainty and structure 

through normative development of rules to solve the common legal problems that both 

systems face over the same resources.  
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8.3 Conceptual model with results 
Figure 5 Chapter questions and findings 

 Chapter 2 Chapter 3 Chapter 4 Chapter 5 Chapter 6 Chapter 7 

Primary 
theme  

Aquaculture  Aquaculture  Patent Law  Technology transfer 
or ABS  

Technology transfer 
or ABS 

Technology transfer or 
ABS  

Jurisdictional 
area 

Overview of ABS regimes 
in all jurisdictional areas 

Overview of patents in 
aquaculture 

National patent 
defence laws 

Within national 
jurisdiction 

Beyond national 
jurisdiction 

Antarctic Treaty Area 

Primary aim 1 2 2 3 4 5 

Question What are the special 
challenges that the 
aquaculture sector faces 
in the exchange of 
aquatic genetic resources 
across the three 
jurisdictional areas? 

What are some of the 
implications for 
aquaculture breeders 
and researchers of 
using patented genetic 
resource inventions in 
their breeding and 
research programs? 

Can patent law 
defences be adapted, 
or more specific bona 
fide defences be 
crafted, to deal with 
problems that may 
only exist for breeding 
new strains in 
aquaculture? 
 

How can a TRIPS-
compliant patent 
defence framework 
be used to interpret 
and clarify 
technology transfer 
obligations under the 
Convention and 
Nagoya Protocol? 
 

How can the 
stewardship approach 
balance the 
‘legitimate’ interests 
of creators of deep 
sea genetic resource 
technologies with the 
public interest in 
sharing these 
resources to create 
new technologies and 
aquaculture strains? 

Can the TRIPS-compliant 
patent law defence 
framework offer an 
approach that clarifies the 
complex legal 
arrangements for sharing 
Antarctica’s ex situ 
resources in a way that is 
consistent with the 
Antarctic Treaty’s 
cooperative objectives?  

Main 
findings 

The transactional nature 
and territorial approach 
of the predominant 
proprietary ABS concept 
does not suit the history, 
early domestication, 
migratory stocks and 
pattern of exchange for 
the use of genetic 
resources in aquaculture. 

Patents are starting to 
take hold in the sector 
which can have a 
dampening or 
stimulating effect on 
innovation. Emerging 
normative rules clarify 
whether subsequent 
uses of resources in 
breeding and 
biotechnology infringe 
patents.  

Defences can be 
adapted or interpreted 
in a way that deals 
with problems that 
exist in certain product 
areas including the 
three legal problems of 
derivatives, 
commercial use and 
extra-territorial nature 
of aquatic genetic 
resources. 

Its solutions to the 
three legal problems 
are consistent with 
the Convention’s 
proprietary approach 
but are not limited by 
the underlying 
transactional and 
territorial 
impediments to 
technology transfer. 

UNLCOS technology 
transfer obligations 
would only be limited 
by ‘legitimate’ 
proprietary interests 
in patented deep sea 
genetic resources 
based on the 
functional, not the 
broader biological 
origin of the original 
resource. 

Its solutions to the three 
legal problems are 
consistent with the 
cooperative approach by 
balancing private and 
public interests in the 
genetic resources with 
the objective of advancing 
a collective purpose for 
technology transfer. 
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8.4 Research contribution to knowledge 

This thesis makes an original and innovative contribution to research on access, benefit 

sharing and technology transfer of aquaculture genetic resources. The fair and equitable 

sharing of genetic resources for use in aquaculture is largely ignored in the regulatory 

debate about ABS, yet the sector’s crucial role in global food security makes it an 

important perspective to consider. Figure 6 summarises the contribution of my research 

to the current state of legal analysis and knowledge, which is elaborated below.   

  

Figure 6 Summary of research contribution to knowledge 

Analysis in current 
literature 

Research contribution Practical outcomes 

Shoe-horning ABS of 
aquatic genetic resources 
into the predominant 
territorial and 
transactional approach to 
ABS that has evolved to 
suit terrestrial genetic 
resources    

(1) Questions the benefit of 
a geographical origin 
approach to technology 
transfer less suited to 
migratory physical 
resources and digital 
resources  
(2) Identifies the special 
characteristics of 
aquaculture genetic 
resource use and the legal 
challenges for their 
exchange 

Tailoring ABS and 
technology transfer 
obligations to suit the 
pattern of resource 
exchange in aquaculture  

Focus on developing a 
discrete ABS regime for  
resources of areas beyond 
national jurisdiction 

Paradigm shift from ABS 
based on 
jurisdictional/geographical 
origin to ABS based on 
trans-jurisdictional 
(including proprietary, 
stewardship and 
cooperative) approaches to 
technology transfer  

A consistent approach 
across jurisdictional 
areas for implementing 
technology transfer of 
migratory, ex situ and 
digital genetic resources 
and those whose origin 
is unknown  

Debate about the conflict 
between patenting 
genetic resources and 
access to create new 
technologies 

 Maps patent law defences 
relevant for aquaculture 
genetic resource use and 
navigates a pathway 
towards consistency 
between patent law and 
ABS law 

Clarifying how the 
defences accommodate 
technology transfer and 
how they can evolve to 
suit aquaculture genetic 
resource exchange and 
product development 
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Debate about conflicts 
between TRIPS, human 
rights and ABS regimes 

Reframes debate towards 
finding solutions to 
common challenges shared 
by  patent law, human 
rights and ABS regimes 
 

Practical solutions for 
resolving challenges 
about derivatives, 
commercial use and 
extra-territorial 
implementation 

 

 

 

My research has brought insight to the underlying transactional and territorial approach 

of the predominant concept of ABS which does not fully suit the use and exchange of 

the self-replicating, migratory nature of aquatic genetic resources, or the complex 

problems for sharing ex situ and digital resources to create innovation in aquaculture. 

My research was the first to systematically connect the special characteristics of sharing 

aquaculture genetic resources (such as its predominantly wild stocks, their migratory 

nature, difficulties with identifying a genetic chain of custody, lack of basic research and 

rapid structural changes in the industry) with specific legal challenges for balancing 

public and private interests in physical and digital resources (regulating derivatives, 

commercial use and extra-territorial implementation of resource exchange).      

 

My research offered a paradigm shift from the current approach to developing discrete 

ABS regimes for each jurisdictional area based on the geographical origin of a resource 

(within national jurisdiction, beyond national jurisdiction and the Antarctic Treaty Area), 

towards a trans-jurisdictional framework that can accommodate a variety of approaches 

to technology transfer depending on the objectives of the relevant laws. It did this by 

analysing proprietary, stewardship and cooperative concepts that underlie the 

relationship between resources and humankind under a variety of international 

instruments. The research contributed to the understanding of the assumptions for 

resource allocation and the principles of fairness underlying these three approaches. 

The mechanism that can draw together these approaches is a presently available, 

although underutilised and underestimated, framework – the TRIPS-compliant 

framework for patent law defences. While new ABS regimes are being developed in 

different international forums, adding complexity for users and providers of genetic 

resources, my research demonstrated how this framework can offer certainty and 
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structure for fairly sharing physical and digital genetic resources from the three 

jurisdictional areas for product development in aquaculture. It did this in two ways.  

 

First, my research systematically mapped the patent law defences already available to 

farmers, researchers and other users and producers of aquatic genetic resources to 

protect them against patent infringement proceedings. Legal analysis of the role of 

patent law defences for resource and knowledge exchange has largely ignored their 

relevance to balancing rights and interests in the aquaculture sector. By mapping 

available defences, the research offered a means of promoting certainty and confidence 

for breeders and researchers using patented knowledge and technology to create new 

innovations in aquaculture. My research not only offered TRIPS-consistent 

modifications to the defence framework to address problems in aquatic related product 

areas but also gave unique insight into how defences not normally associated with 

genetic resources, such as the temporary vessels presence defence, can be relevant to 

sharing emerging technologies in aquaculture. 

 

Secondly, my research was the first to demonstrate how the TRIPS-compliant patent law 

defence framework’s normative content for resolving three legal challenges – 

derivatives, commercial use and extraterritoriality – can be applied to the same legal 

challenges under evolving ABS regimes. My research has shifted the focus of the 

regulation debate from conflict between patent, human rights and ABS laws, towards 

similarities between their technology transfer frameworks. As the research unfolded, it 

became clear that the roadblocks for implementing technology transfer obligations are 

based on perceived rather than actual tensions between public and private interests in 

the resources, for example, the perception that patent proprietary interests will ‘trump’ 

the public interest in sharing knowledge for the scientific progress of humankind. This 

perception ignores the three underlying approaches to technology transfer that can 

alter the balancing of interests under different instruments that apply to the same 

resource. Significantly, the research revealed that the TRIPS-compliant patent law 

framework is consistent with all three approaches to technology transfer and is in a 

unique position to offer solutions to legal challenges that all regimes face when 

balancing interests – questions of derivatives, commercial uses and extra-territorial 
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aspects of sharing aquatic genetic resources.  Figure 7 summarises how the TRIPS-

compliant solutions relate to the three approaches to technology transfer analysed in 

this thesis. The practical effect of these solutions was demonstrated through case 

studies of emerging genetic resource technologies of relevance to aquaculture. By 

treating patent law as an integral part of ABS regimes and not a regime in conflict, my 

research demonstrated how laws with different economic, environmental and social 

objectives can evolve towards a consistent approach to technology and knowledge 

transfer.  

 

 

 

 

  



142 
 

Figure 7 Applying  TRIPS-compliant  patent  law  defence  framework  to  the  three  legal  problems  

 

 

 

  

  

  

  

   

 

 

 

   

  

  

Consistency with 

approaches 

Commercial use Derivatives 

The transfer of derivative 

technologies based on biological 

origin of relevant resource is only 

limited by a proprietary interest 

based on functional origin. Eg 

breeding, experimental use and 

innocent bystander defences. 

 

The transfer of technologies is 
facilitated as long as the ultimate 
goal is to promote technical or 
scientific progress. Proprietary 
interests are protected by the 
functional origin approach. Eg some 
experimental use and regulatory 
approval defences. 

Extra-territoriality 

Breaks the territorial nexus so 

that the provider state regulates 

access but the benefits flow to 

the collective to achieve a 

particular goal. Eg temporary 

presence defence, compulsory 

licensing and exhaustion. 

  

Consistency with 

ABS instruments 

TRIPS-compliant 

patent law defence 

approach to legal 
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flow to the provider and the 

collective’s purpose. 

 

Convention (Chapter 5 & 7) 
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8.5 Implications for patent law, ABS law and aquaculture 

The thesis demonstrated through practical examples the legal complexities and risks to 

innovation in aquaculture if the normative content of patent law and ABS law continues 

to evolve in isolation. As biotechnology becomes more common in aquaculture, a single 

farmed product may incorporate genetic resources, derivatives and patented inventions 

from a range of species within a range of jurisdictional areas. Figure 1 (p 26) represents 

the current complex web of ABS regulation based on the predominant proprietary 

approach to technology transfer. A key outcome of my research is the fresh approach 

to resolving legal problems arising from the paradigm shift of regulation based on 

jurisdictional area, towards regulation based on trans-jurisdictional (including 

proprietary, stewardship and cooperative) approaches to technology transfer. Figure 7 

demonstrates the implications of applying all three approaches to technology transfer 

to the instruments analysed in this thesis. A key implication of the research is that the 

TRIPS-compliant patent law defence framework is consistent with all three approaches 

and can therefore play an important role in shaping ABS rules and concepts.   

  

International policy makers are focusing on setting up a separate ABS regime for areas 

beyond national jurisdiction, which will take years to negotiate. This means it will take 

years to resolve the uncertainty and loopholes relating to the fair and equitable sharing 

of deep sea and trans-jurisdictional aquatic genetic resources. My research has 

highlighted, however, that the TRIPS-compliant patent law defence framework is an 

underutilised but effective mechanism that is currently available for balancing rights and 

interests in genetic resources across the three jurisdictional areas. The research 

demonstrated practical solutions to: determining the point at which derivatives and 

technical knowledge are sufficiently removed from the genetic resource on which they 

are based for technology transfer rules to no longer apply; the difficulties for 

distinguishing between commercial and non-commercial uses for which different 

technology transfer rules apply; and how to address challenges for implementing 

technology transfer obligations over genetic resources located in multiple jurisdictions 

from multiple providers.  
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As TRIPS-compliant normative content evolves to suit new aquatic technologies and 

applications, it can similarly guide the patchwork of ABS regimes to provide certainty for 

users as well as providing an existing framework for building solutions to other common 

legal problems. While these regimes are evolving in different international forums, the 

World Trade Organisation could take the lead for increasing awareness of a TRIPS-

compliant patent law defence framework approach to technology transfer of physical 

and digital genetic resource technologies. This could reframe the debate about 

regulating genetic resources from one of conflict between regimes, to finding common 

solutions to legal problems such as those proposed in this research.  

 

At a national level, countries including Australia are currently working out how to 

implement their ABS obligations under the Nagoya Protocol. At the same time there is 

increasing interest in facilitating innovation in the food sector, including aquaculture, to 

maintain food security for growing populations. My research offers an integrated 

approach to tailoring ABS and technology transfer obligations to suit the unique pattern 

of resource exchange in the aquaculture sector that takes into account the increasing 

interest in patenting genetic resource technologies. It also offers practical solutions for 

clarifying how ex situ genetic resources, including digital resources, can be regulated 

under national law but with an approach to benefit sharing that fulfils a particular 

purpose as in the case of Antarctica. A key implication of my research is that moving 

towards domestication and product development will be turbulent unless users and 

providers, including farmers, researchers and ex situ facilities, have certainty about 

whether the genetic resources and derivatives they are using to make new products and 

processes are subject to access restrictions or benefit sharing and technology transfer 

obligations. Developing patent and ABS laws that are consistent with the TRIPS-

compliant patent law defence framework outlined in this thesis can offer consistency 

and structure for fairly sharing physical and digital genetic resources from multiple 

jurisdictional areas for use in aquaculture. 

8.6  Future research directions 

This research provided a conceptual pilot study of the challenges and opportunities for 

an integrated approach to access, benefit sharing and technology transfer of 
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aquaculture genetic resources. It forms a solid basis for further empirical research about 

the implications of this integrated approach for the wide varieties of uses of genetic 

resources in aquaculture. To do this, it would be necessary to draw together more 

qualitative and quantitative data and information including: 

 the extent, scope and nature of patents relating to genetic resources and 

derivatives of relevance to aquaculture; 

 the extent to which stakeholders in the aquaculture sector are aware of, or rely 

on, patent law defences to avoid infringement;    

 the extent to which stakeholders in the aquaculture sector are aware of and 

complying with ABS laws for the exchange of genetic resources; 

 the patterns of exchange of genetic resources for use in aquaculture across the 

three jurisdictional areas; 

 the extent to which ex situ genetic resources are used for aquaculture product 

development and information about their geographical and biological origin; 

 the circumstances in which the digital resource is used separately from the 

physical genetic resource;  

 whether certainty over legal problems such as those identified in this thesis 

would change farmers’ and researchers’ decisions for using patented genetic 

resource technologies in their breeding and research programs; and 

 how traditional knowledge associated with using aquatic genetic resources 

applies to ABS in aquaculture. 

The imminent release of the Food and Agriculture Organisation’s State of the World’s 

Aquatic Genetic Resources is likely to include information examined in my research 

including drivers impacting aquatic genetic resources for food and agriculture, in situ 

and ex situ conservation, institutional capacities, research and international 

collaboration and relevant legislation and policies. The report is also likely to fill some 

of the information gaps above and raise further areas for research arising from 

inventories of the types of aquatic genetic resources that are used by countries for food 

and agriculture, including aquaculture. 
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As negotiations for the New Instrument for genetic resources in areas beyond national 

jurisdiction progress there will be further opportunities to fine tune an integrated 

approach between patent and ABS regimes. My research questions the benefits of the 

fundamental jurisdictional approach to technology transfer, which can be analysed in 

light of new regime as it is shaped over the coming years. 

At the national level, my research presents a starting point for policy development on 

how to implement Nagoya Protocol obligations by analysing the interconnections 

between ABS and patent law defences and the negative implications for technology 

transfer if they develop in isolation. Further research could include reviews of access 

and benefit sharing policies, including a review of the relevant state’s patent law 

defence framework in the context of its role in ABS of genetic resources.  

At an organisational level, many aquatic ex situ repositories are also grappling with how 

to implement their ABS obligations under the Nagoya Protocol. More definitive research 

is needed about the status of ex situ genetic resources, particularly from the Antarctic 

Treaty Area, and ways in which users can be legally obligated to flow benefits back to 

benefit the conservation of an area or a purpose that transcends the contractual ABS 

relationship. As the network of repositories grows in the coming years, a comprehensive 

review of the future directions of ex situ repositories is the first step to determining 

which ABS and patent laws apply to particular deposits. For example, the practical effect 

of the laws may change depending on the types of materials to be stored (such as 

physical and/or digital, traditional knowledge), the purpose of the repository 

(commercial, non-commercial or a mix), uses of the materials (food and agriculture or 

pharmaceutical uses), form of access (for example open access or user pays), economic 

structure (such as government or joint venture) and the physical structure (for example, 

live fish or cryopreservation). The development of standardised best practice guidelines 

across the aquatic ex situ facilities taking into account these kinds of factors would 

create certainty for users and providers of genetic resources and promote greater 

exchange for aquaculture purposes. 

A major future area of research involves education and extension programs to farmers 

and researchers, particularly in developing countries, about their rights and obligations 
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under the TRIPS-compliant patent law defence framework and ABS legislation. This 

could include pilot programs by the Food and Agriculture Organisation of the United 

Nations or the WorldFish Centre that encourage individuals, cooperatives and 

organisations to take advantage of patent law defences available to them so that they 

can confidently develop new technologies without fear of infringement. Such extension 

programs could have a practical outcome of positively promoting or facilitating access 

and technology transfer of genetic resources for developing new technologies in 

aquaculture.   
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8.7 Concluding remarks 

 

The level of complexity for determining which ABS, technology transfer and patent law 

regime applies to a specific aquatic genetic resource is increasing as new aquaculture 

technologies are sourced from organisms and derivatives across the globe. 

Paradoxically, the drive for creating legal certainty by drawing artificial lines – between 

jurisdictional areas, between bodies of law, between commercial and non-commercial 

uses, between in situ and ex situ resources and between physical and digital resources 

– has added to the complexity and in turn created more confusion. The way forward is 

to take a step back and understand the way we conceptualise humankind’s relationship 

with other biological resources. These include controlling them by proprietary means, 

minding them for the benefit of the planet’s inhabitants by way of stewardship, and 

sharing them to achieve a collective purpose through cooperation. To simplify the way 

these relationships are expressed in law, this thesis assigned a predominant approach 

to technology transfer to each jurisdictional area but in reality, the regimes have aspects 

of all three approaches that can serve as the starting point for consistency. 

 

The TRIPS-compliant patent law defence framework has evolved to overcome territorial 

limitations arguably because it regulates trade in knowledge that has no boundaries. In 

recognition that this trade is dependent upon building the collective knowledge from 

which new ideas are derived, it creates a flexible regime to balance proprietary interests 

in the processes and products of new knowledge with the public interest in sharing this 

knowledge to create other processes and products. In this way, its framework and 

normative content incorporates proprietary, stewardship and cooperative approaches 

to technology transfer that can be applied to clarify some of the complexities of ABS and 

technology transfer regimes.  Finding flexible solutions to the three legal problems 

posed in this thesis – derivatives, commercial use and extra-territoriality – is only the 

start of building certainty and structure for equitably sharing genetic resources for use 

in aquaculture within our legal systems. 
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