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Abstract 

In 2007 the Indonesian government cited the United Nations’ Convention on 

Biological Diversity (CBD) when it claimed sovereignty over influenza viruses 

isolated from within its territory, denying the World Health Organization (WHO) 

access to physical samples of H5N1 influenza virus. In response, WHO Member 

States adopted the Pandemic Influenza Preparedness Framework (PIP Framework) 

for the sharing of influenza viruses with human pandemic potential. This ended the 

political stalemate between Indonesia and the WHO, but the international 

community never addressed the broader legal issue at the core of Indonesia’s claim: 

do countries have sovereign authority over viruses isolated from within their 

territories? Answering this question is the starting point of this thesis and is crucial 

to creating legal certainty for international virus sharing and defending global health 

security. 

 

Genetic resources were largely treated as global public goods under international 

law until the entry into force of the CBD in 1993. This binding and widely-adopted 

convention situates genetic resources within the sovereign domain of the Nation 

State, allowing national governments to regulate access to genetic resources 

pursuant to their own environmental policies. The domestic laws and policies 

implemented in the wake of the CBD have created a diverse and complicated 

regime for accessing genetic resources and sharing benefits associated with their 

utilisation, referred to as ‘access and benefit-sharing’ (ABS). Until the present 

research, it has not been clear how these rules apply to viruses outside the narrow 

remit of pandemic influenza viruses under the PIP Framework. 

  

Virus samples are essential for ecological, agricultural and medical research and 

are vital inputs for the production of vaccines and antivirals. Most viruses are still 

accessed freely from the environment and shared informally between networks of 

scientific colleagues without regard to the domestic ABS policies of originating 

Nation States. This is starting to change as States begin to restrict access to virus 

samples to exchange them for monetary or non-monetary benefits. This trend is 

likely to impact scientific research and the development of novel biotechnologies, 

but it has the most disturbing consequences in the field of public health, where 
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international negotiations over access to pathogenic virus samples can delay 

outbreak response efforts.  

 

This research examines the legalities of claiming sovereignty over viruses under 

international law and represents the first systematic effort to situate viruses within 

the international ABS regime. This research aims to: (1) clarify the status of viruses 

under international ABS law, (2) examine the facets of the international ABS 

regime that will shape future virus sharing practices, and (3) determine the impact 

of virus ABS on virological research. It draws together the key themes of law, 

scientific research and viruses.  

 

The legal question originally posed by Indonesia in 2007 and restated here as the 

first aim of this research is addressed by means of a textual analysis of the CBD 

and its Nagoya Protocol. Chapter 2 (published in the European Intellectual 

Property Review) demonstrates that all viruses are unequivocally ‘genetic 

resources’ within the remit of these international instruments. This finding clarifies 

the previously ambiguous status of all viruses as sovereign genetic resources under 

international law and forms the theoretical basis for the preponderance of this 

research. In effect, influenza viruses with human pandemic potential are regulated 

by the PIP Framework and all other viruses are subject to regulation under the CBD 

and Nagoya Protocol. 

 

Four chapters of this thesis address the second aim of this research, examining the 

facets of the current international ABS regime that will shape future virus sharing 

arrangements. Chapter 3 (published in the Journal of Law and Medicine) analyses 

temporality and the conceivable extension of sovereign rights to virus isolates 

collected before the entry into force of the CBD on 29 December 1993, using the 

ex situ repositories of smallpox virus held by the United States of America and the 

Russian Federation as a case study. Chapters 4 and 5 (published in the Journal of 

Law and Medicine and the Journal of World Intellectual Property respectively) are 

the first published papers to examine how provisions of the CBD and Nagoya 

Protocol relating to ‘traditional knowledge associated with genetic resources’ apply 

to viruses. These chapters provide proof of principle that Indigenous Peoples and 

Local Communities could possess virus-associated traditional knowledge that can 
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be subject to benefit-sharing obligations. Chapter 6 (published in The Milbank 

Quarterly) critiques the ABS provisions of the PIP Framework as the only 

international virus-specific de facto ABS instrument. The Nagoya Protocol creates 

the flexibility to adopt specialised instruments outside of the default bilateral ABS 

system created by the CBD and Nagoya Protocol. Chapter 6 demonstrates that while 

the PIP Framework may be considered a multilateral ABS agreement, it secures just 

the access side of the ABS ‘grand bargain’ enshrined by the CBD. Chapter 6 

cautions against the current proposals to expand the scope of the PIP Framework to 

include other pathogens.  

 

Chapter 7 (published in the Journal of Science Policy and Governance) addresses 

the third aim of this research by examining how ABS measures have impacted 

scientific research in the biological disciplines. It shows how domestic legislative, 

administrative and policy measures implementing the CBD and Nagoya Protocol 

create legal barriers to accessing genetic resources for biological research and can 

limit scientific innovation. It demonstrates that ABS policies will have a cooling 

effect on biotechnological research utilising viral genetic resources if countries start 

to impose similar legal barriers to accessing virus samples.  

 

Chapter 8 concludes that the international ABS regime already fetters virus sharing 

with unforeseen adverse impacts on global health security. Scientists require access 

to virus samples for research and development, and timely access to viruses that 

can cause diseases in humans, plants and animals is critical. As countries start to 

exercise their sovereign authority over viruses and restrict access to virus samples 

in order to influence benefit-sharing negotiations, it is ever more important that the 

international community comprehends the form and structure of virus ABS. This 

thesis fills the literature void as the first published research to explore the legal and 

practical issues of accessing virus samples and sharing the benefits associated with 

their use under the CBD and Nagoya Protocol. Given the deficiencies of the current 

ABS regime, this research forms the basis for an international debate about 

alternative models for regulating access to viruses and sharing the associated 

benefits. During public health emergencies, legal ambiguities around who can 

control access to viruses and at what price can delay the public health response and 

ultimately cost lives.  
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Chapter 1  Introduction 

 

1.1. Background 

The adoption of the United Nations’ Convention on Biological Diversity (CBD) in 

1992 affirmed that genetic resources are the sovereign property of the Nation State 

from which they originate.1 This marked a fundamental shift in the way that genetic 

resources were treated under international law and meant that informal transfers of 

plant and animal genetic resources across international borders were now subject 

to domestic laws implementing the ‘access and benefit-sharing’ (ABS) concept 

delineated in the CBD.2 Twenty-five years later, there is a patchwork of ABS 

regulations around the world and there remains confusion about the legal 

obligations surrounding accessing genetic resources and sharing benefits 

associated with their utilisation.3 In 2007, viruses were caught up in that confusion4 

and their status under the international ABS regime remains uncertain. This thesis 

is about the legalities of virus ABS. 

 

1.1.1. Viruses as pathogens and viruses as natural resources 

Viruses are obligate intracellular parasites, meaning they must infect a host 

organism to replicate. Viruses comprise a nucleic acid genome of either 

deoxyribonucleic acid (DNA) or ribonucleic acid (RNA) molecules, encapsidated 

in a protein coat.5 Viruses are found in host organisms throughout the environment. 

They are vital to the proper functioning of the ecosystem6 and have undoubtedly 

played a role in human evolution,7 but it is the viruses that affect human health that 

                                                 
1 Convention on Biological Diversity, arts 3 and 15. 
2 See section 1.1.5, also Chapter 2, and generally Ranee KL Panjabi, The Earth Summit at Rio: 

Politics, Economics and the Environment (Northeastern University Press, 1997). 
3 K Divakaran Prathapan et al, ‘When the Cure Kills—CBD Limits Biodiversity Research’ (2018) 

360(6396) Science 1405, 1406 <http://science.sciencemag.org/content/360/6396/1405/tab-pdf>. 
4 See section 1.1.3. 
5 See S Jane Flint et al., Principles of Virology- Volume 1, Molecular Biology (American Society 

of Microbiology, 4th ed, 2015) 17. 
6 Viruses, for example, are essential to the oceanic carbon cycle. Curtis A Suttle, ‘Marine Viruses 

- Major Players in the Global Ecosystem.’ (2007) 5(10) Nature Reviews Microbiology 801, 801.  
7 Linda M Van Blerkom, ‘Role of Viruses in Human Evolution’ (2003) 122(SUPPL. 46) 

American Journal of Physical Anthropology 14. 
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are at the fore of public consciousness.8 Smallpox, Human Immunodeficiency 

Virus (HIV) infection, Ebola, influenza, polio, dengue fever, Severe Acute 

Respiratory Syndrome (SARS) and Middle East Respiratory Syndrome (MERS) 

are just some of the human diseases caused by viruses.9 Viruses also cause disease 

in other animals and plants, devastating livestock and crops and posing a major 

threat to global food security.  

 

Technological constraints on virological research are easing with the increasing 

speed and decreasing cost of molecular biology and genetic sequencing 

technologies,10 and scientists are gradually directing research efforts towards 

understanding the beneficial properties of viruses and exploring the role they play 

in layered symbiotic relationships.11 Botanists, for example, recently discovered 

that advantageous traits like drought and cold tolerance in certain plant species may 

be related to mutualistic relationships between the plant hosts and viruses.12 It is 

becoming increasingly clear that viruses are not simply agents of disease; they 

represent a vast source of untapped genetic variability.13  

 

The biotechnological potential of viruses is immense with a diverse range of 

possible applications. For instance, some viruses naturally infect bacteria and may 

be utilised to control bacterial infections,14 providing a potential solution to the 

                                                 
8 In 2015, the WHO published a list of emerging infectious diseases most likely to trigger an 

epidemic, highlighting the following diseases as requiring priority attention: Crimean Congo 

haemorrhagic fever, filovirus diseases (Ebola virus disease and Marburg), highly pathogenic 

emerging coronaviruses relevant to humans (MERS and SARS), Lassa fever, Nipah, Rift Valley 

fever, Chikungunya, severe fever with thrombocytopenia syndrome, and Zika. All aforementioned 

diseases are caused by viruses. See World Health Organization, WHO Publishes List of Top 

Emerging Diseases Likely to Cause Major Epidemics (2016) 

<http://www.who.int/medicines/ebola-treatment/WHO-list-of-top-emerging-diseases/en/>; World 

Health Organization, Blueprint for R&D Preparedness and Response to Public Health 

Emergencies Due to Highly Infectious Pathogens (2015) <http://www.who.int/csr/research-and-

development/meeting-report-prioritization.pdf?ua=1>. 
9 Note that viruses are also estimated to cause around 20 percent of all human cancers. See 

Margaret E McLaughlin-Drubin and Karl Munger, ‘Viruses Associated with Human Cancer’ 

(2008) 1782(3) Biochimica et Biophysica Acta 127, 127. 
10 See generally Gigi Kwik Gronvall, Synthetic Biology: Safety, Security, and Promise (Health 

Security Press, 2016). 
11 Marilyn J Roossinck, ‘Move Over, Bacteria! Viruses Make Their Mark as Mutualistic 

Microbial Symbionts’ (2015) 89(13) Journal of Virology 6532. 
12 Ibid 6533. 
13 See Chapter 5, section 2, 358-359 of published article. 
14 Geoffrey William Hanlon, ‘Bacteriophages: An Appraisal of Their Role in the Treatment of 

Bacterial Infections’ (2007) 30(2) International Journal of Antimicrobial Agents 118. 
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growing problem of antimicrobial resistance.15 Some viruses exhibit natural 

oncolytic activity, that is, they can selectively target and kill tumour cells.16  

Genetically modified viruses are used as delivery vectors in gene therapy, targeting 

and entering deficient cells to deliver functional copies of a defective gene.17 

Outside of their medical applications, viruses are also viable candidates for 

biocontrol of invasive flora and fauna. Insect-specific baculoviruses, for instance, 

have been used to control agricultural pests like moths since the mid-1970s.18 

 

Viruses are dissimilar to other natural resources like plants and animals in many 

important ways. They have extremely short generation times, meaning they can 

replicate quickly and efficiently, producing huge viral populations within 

individual hosts. Some viruses can be cultivated in the laboratory, and virus 

populations can be amplified within living hosts or cell cultures. Viruses, especially 

RNA viruses, exhibit high mutation rates and correspondingly high levels of 

intrahost variability. That is, if two individuals are infected with the same species 

of virus, the genetic characteristics of the isolates drawn from those individuals can 

be substantially different.19 These genetic features mean that viruses can evolve 

quickly, evade medical treatments, escape vaccine protection and jump host 

species. It is the genetic characteristics of viruses that account for sustained and 

expensive global efforts to detect and prepare for novel influenza viruses with 

pandemic potential. No other subset of natural resources can generate the extreme 

levels of fear and destabilise societal norms in the same way that outbreaks of novel 

viruses can.20 

 

                                                 
15 World Health Organization, Antimicrobial Resistance Fact Sheet (2016) 

<http://www.who.int/mediacentre/factsheets/fs194/en/>. 
16 Thomas Wirth, Nigel Parker and Seppo Ylä-Herttuala, ‘History of Gene Therapy’ (2013) 

525(2) Gene 162, 165. 
17 See Wirth, Parker and Ylä-Herttuala, above n 16. 
18 GK Ghosh, Biopesticide and Integrated Pest Management (APH Publishing, 2000) 7. 
19 See Edward C Holmes, The Evolution and Emergence of RNA Viruses (Oxford University 

Press, 2009); WJ Liu et al, ‘Persistence of Multiple Genetic Lineages within Intrahost Populations 

of Ross River Virus’ (2011) 85(11) Journal of Virology 5674. 
20 Fidler and Gostin state that “[f]ear of contagion [can] foster a sense of vulnerability that 

exceeds any person’s or community’s actual epidemiological risk of infection”. David P Fidler 

and Lawrence O Gostin, Biosecurity in the Global Age: Biological Weapons, Public Health and 

the Rule of Law (Stanford University Press, 2008) 27.  
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For these reasons, biosafety and biosecurity considerations are heightened when it 

comes to viruses. Biosafety refers to the best-practice safety protocols and 

procedures that biological facilities (including medical and diagnostic laboratories) 

and technicians must follow when working with dangerous biological agents.21 

Biosecurity can be defined as ‘society’s collective responsibility to safeguard the 

population from dangers presented by pathogenic microbes – whether intentionally 

released or naturally occurring’, including the threat of bioterrorism.22 Viruses are 

currently the only organisms that can be created from their genetic sequence data 

alone,23 and they are a genetic resource unlike any other.  

 

1.1.2. The informal virus trade 

Virus samples are usually obtained by collecting viruses from in situ conditions, 

that is, from their host organisms. For viruses that infect plants, fungi, bacteria, 

multicellular parasites or protozoa, this can mean sampling the host organism 

whole from the environment. The viral population can then be separated from the 

host organisms’ cells. For animal and human viruses, sampling viruses means 

taking virus-infected tissues (including blood, semen, sputum or saliva) and 

isolating the viral population from the surrounding tissue. For culturable viruses, 

the virus can then be amplified (grown in cell culture) and stored in freezers. As 

mentioned, isolates of even the same species of virus can exhibit high levels of 

genetic variation.24 Each separate virus isolate is therefore scientifically valuable 

because it can embody different genetic properties. This is why new virus samples 

are continually required for the purposes of disease surveillance. The viruses’ 

genetic code will mutate and evolve over the course of an infectious disease 

outbreak. Information regarding where, from what host organism and when the 

virus was isolated provides vital context for the analysis of any one virus sample.25 

 

                                                 
21 Ibid 4. 
22 Ibid. 
23 Ibid 41. See also Michelle F Rourke, Alexandra Phelan and Charles Lawson, ‘Challenges and 

opportunities for access and benefit-sharing following the synthesis of horsepox virus’, 

(forthcoming). 
24 See section 1.1.1. 
25 See Michelle F Rourke, ‘On the Origin of Samples: Pathogen Provenance and the Rise of the 

Material Transfer Agreement’ (2017) 3(2) Journal of Science and Law 1. 
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Virus samples can be sourced anew from host organisms in the environment or 

ready-made isolates of viruses can be shared between researchers. Pathogenic virus 

samples are often obtained from clinical diagnostic specimens. Naturally occurring 

viruses in in situ conditions are generally seen by researchers as being in the public 

domain and ex situ virus samples are often assumed to belong to the scientists that 

isolated them.26 Virus samples are openly shared, usually free of charge, between 

scientific colleagues and networks of research collaborators. The majority of 

microbial cultures, including virus isolates, are still transferred informally between 

professional networks of scientists.27  

 

‘As a practicing scientist, I can attest to the fact that scientists often ignore the many newly 

imposed rules in exchanging microbial cultures across institutions or borders. If you can 

call a contact and get a necessary microbial culture for your research, you just do it 

informally and forget about the material transfer agreement.’28   

 

Indeed, the practice of informal virus sharing between networks of collaborators 

was widespread and even endorsed by the World Health Organization (WHO) until 

these informal practices were challenged in a dramatic international confrontation 

that played out in 2007.29  

 

1.1.3. Indonesia’s ‘viral sovereignty’ claim 

Since the early 1950s the WHO has overseen a global network of influenza 

surveillance laboratories that operate to monitor the spread of seasonal influenza 

viruses and detect the emergence of potentially pandemic strains.30 This system, 

previously known as the Global Influenza Surveillance Network (GISN) relied on 

                                                 
26 Claire Lajaunie and Calvin Wai-Loon Ho, ‘Pathogens Collections, Biobanks and Related: Data 

in a One Health Legal and Ethical Perspective’ (2017) 145(Special Issue 5) Parasitology 1, 2. 
27 Joan W Bennet, ‘Microbiology in the 21st Century’ in Paul F Uhlir (ed), Designing the 

Microbial Research Commons: Proceedings of an International Workshop (National Academies 

Press, 2011) 11; Lajaunie and Ho, above n 26, 2. Reichman, Uhlir and Dedeurwaerdere note that 

‘the drafters of the CBD ignored the need to preserve the preexisting research infrastructure based 

on formal and informal exchanges of microbial genetic resources having no known or likely 

commercial value other than as subjects of public scientific research’. Jerome H Reichman, Paul F 

Uhlir and Tom Dedeurwaerdere, Governing Digitally Integrated Resources, Data, and Literature 

(Cambridge University Press, 2016) 43-44. 
28 Bennet, above n 27, 11. 
29 See section 1.1.3 and Chapter 6. 
30 World Health Organization, Global Influenza Surveillance and Response System (GISRS): 

Technical and Scientific Resource for WHO Public Health Policy Making (2015) 

<http://www.who.int/csr/disease/OP_GISRS_FINAL.pdf> 1. 
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the informal sharing of clinical specimens and virus isolates between laboratories 

around the world to create risk assessments and recommend candidate vaccine 

virus strains to pharmaceutical companies from which to make influenza 

vaccines.31  

 

In December 2006, Indonesian Health Minister, Dr Siti Fadilah Supari withdrew 

support for the WHO’s GISN, stating that Indonesia had been providing virus 

samples without assurances that they would have equitable access to the vaccines 

and antivirals created using those samples.32 The Indonesians cited the United 

Nations’ Convention on Biological Diversity (CBD) as the legal basis for their 

withdrawal, arguing that it allowed them to claim sovereign rights over the 

influenza viruses isolated from within their territory.33 Since ratifying the CBD in 

1994, Indonesian domestic law had required that international transfers of 

biological materials occurred under material transfer agreements (MTAs), but 

Indonesia had apparently ‘made a dispensation and had faithfully shared the 

specimens to the WHO system’ without a formal agreement.34 Indonesia denied 

access to the H5N1 avian influenza viruses that were circulating within their 

territory to highlight what they perceived as unfair virus sharing practices: they and 

other developing countries were expected to share their viruses with the WHO, the 

WHO would give those viruses to pharmaceutical companies to develop vaccines, 

and the pharmaceutical companies would price those vaccines out of reach of 

countries that had shared the viruses that were essential components for the creation 

of those vaccines.35 This practice was starkly illustrated by the patenting of virus 

sequences without reference to their origin.36 

 

                                                 
31 David P Fidler, ‘Influenza Virus Samples, International Law, and Global Health Diplomacy’ 

(2008) 14(1) Emerging Infectious Diseases 88, 88. 
32 Endang R Sedyaningsih et al, ‘Towards Mutual Trust, Transparency and Equity in Virus 

Sharing Mechanism: The Avian Influenza Case of Indonesia’ (2008) 37(29) Annals of the 

Academy of Medicine Singapore 482. 
33 Ibid 485. 
34 Ibid 487. 
35 The factors that led to Indonesia’s withdrawal of support for the GISN have been discussed at 

length elsewhere. See, for instance, Sedyaningsih et al; Shahar Hameiri, ‘Avian Influenza, “Viral 

Sovereignty”, and the Politics of Health Security in Indonesia’ (2014) 27(3) The Pacific Review 

333. 
36 Intergovernmental Meeting on Pandemic Influenza Preparedness, Patent Issues Related to 

Influenza Viruses and Their Genes (2007) A/PIP/IGM/3. 
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The operation of the GISN had attracted complaints about equity and fairness 

before, but 2007 was the point at which the WHO began to take these complaints 

seriously and started to work towards a solution. The Indonesian government had 

demonstrated the value of ‘their’ influenza viruses by denying the international 

health community access to them. They forced the WHO to reassess the fairness of 

operating a global public health surveillance system that assumed viruses were 

public domain resources.37 Indonesia’s claim of ‘viral sovereignty’38 sparked a 

period of frantic negotiations that started in 2007 and culminated in 2011 with the 

adoption of the WHO’s non-binding Pandemic Influenza Preparedness 

Framework (PIP Framework). The PIP Framework reportedly ‘clawed back a 

measure of legitimacy’39 for the GISN, now renamed the Global Influenza 

Surveillance and Response System (GISRS), and Indonesia resumed sharing their 

influenza virus samples with the WHO after its adoption.40 The significance of 

these events was to tie the issue of accessing viruses to the CBD (and thus to the 

concepts of resource sovereignty and ABS) and introduce viruses into the ongoing 

debate about the international regulation of bio-resources. 

 

1.1.4. The Pandemic Influenza Preparedness Framework 

The WHO did not directly address the linkage between accessing viruses and the 

CBD, however, the PIP Framework quietly assented to Indonesia’s ‘viral 

sovereignty’ claim by recognising ‘the sovereign right of States over their 

biological resources’.41 Under the PIP Framework, WHO Member States have 

sovereign rights over isolates of influenza viruses with human pandemic potential 

                                                 
37 It should be noted that the term ‘public domain’ resources has a very different meaning to 

‘common heritage’ resources. In essence, public domain means that there are no ownership rights 

and resources in the public domain are freely available for use by anyone. Common ownership 

refers to joint ownership, and can entail stewardship and financial obligations, and access may be 

somewhat restricted. Reichman, Uhlir and Dedeurwaerdere, above n 27, 2; Daniel F Robinson, 

Confronting Biopiracy: Challenges, Cases and International Debates (Earthscan, 2012) 23-24. 
38 The term ‘viral sovereignty’ was coined by Richard Holbrooke and Laurie Garrett, see 

‘“Sovereignty” That Risks Global Health’ The Washington Post, 10 August 2008 

<http://www.washingtonpost.com/wp-dyn/content/article/2008/08/08/AR2008080802919.html>. 
39 Adam Kamradt-Scott and Kelley Lee, ‘The 2011 Pandemic Influenza Preparedness Framework: 

Global Health Secured or a Missed Opportunity?’ (2011) 59(4) Political Studies 831, 839. 
40 Hameiri, above n 35, 351. Sovereignty of ex situ collections where the accessions were made 

before 29 December 1993 when the CBD entered into force remain contested. This issue is 

addressed in more detail in Chapter 3. 
41 Sixty-fourth World Health Assembly, Pandemic Influenza Preparedness: Sharing of Influenza 

Viruses and Access to Vaccines and Other Benefits (WHA64.5, 2011), art 1.11. See Chapter 6, 

Conclusion, 17-18 of published article. 
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that originate in their territories. This is consistent with the resource sovereignty 

concept affirmed in the CBD,42 yet the PIP Framework was never situated by the 

WHO as an instrument related to the CBD.  

 

The PIP Framework prescribes a multilateral system for the sharing of influenza 

viruses with human pandemic potential and associated benefits, including vaccines 

and antivirals.  It is a framework that was retrofitted to the existing operations of 

the global network of influenza surveillance laboratories, creating a formal 

administrative structure around the previously informal practice of influenza virus 

sharing. The PIP Framework provides that Member States ‘should in a rapid, 

systematic and timely manner provide PIP biological materials from all cases of 

H5N1 and other influenza viruses with human pandemic potential, as feasible’.43 

These viruses are provided to the WHO under the terms of a Standard Material 

Transfer Agreement (SMTA).44 Member States give consent for the WHO to 

forward those viruses on to third parties,45 such as vaccine manufacturers, under 

the terms of a second SMTA that requires those third parties to provide benefits 

back into the PIP Framework’s benefit-sharing scheme.46 The WHO distributes 

those benefits to Member States if the need arises (see Figure 1.1). This is supposed 

to create a more equitable system for the sharing of pandemic influenza viruses and 

the distribution of vaccines and antivirals.47 

 

                                                 
42 Convention on Biological Diversity, arts 3 and 15. 
43 Pandemic Influenza Preparedness Framework, art 5.1.1. 
44 Pandemic Influenza Preparedness Framework, art 5.4.1. 
45 Pandemic Influenza Preparedness Framework, art 5.1.2 and 5.4.2. 
46 Pandemic Influenza Preparedness Framework, Annex 2, footnote to art 1. 
47 The ‘fairness’ of this system is examined in Chapter 6, Conclusion, 17-18 of published article. 
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Figure 1.1 − Simplified schematic representation of GISRS operations. 
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The PIP Framework created a non-binding legal basis for the sharing of human 

influenza viruses with pandemic potential. While the adoption of the PIP 

Framework ended the political standoff between Indonesia (and like-minded 

countries) and the WHO, the legitimacy and legal ramifications of Indonesia’s 

‘viral sovereignty’ claim were never assessed. As stated, Indonesia’s original 

argument was that under the CBD, Nation States had sovereign rights over their 

viruses just as they do all other non-human genetic resources. This was the first 

time the CBD, an environmental conservation treaty, had been applied to viruses.48 

This thesis directly addresses the role and place of viruses in the international law 

regulatory complex created by the CBD and associated instruments.  

 

1.1.5. The regulation of genetic resources under the CBD and 

Nagoya Protocol 

The CBD was signed at the Rio Earth Summit in 1992 and now has 196 State 

Parties.49 It is a legally-binding environmental framework conservation treaty with 

three objectives: ‘[1] the conservation of biological diversity, [2] the sustainable 

use of its components and [3] the fair and equitable sharing of the benefits arising 

out of the utilization of genetic resources’.50 It is this third objective, which has 

been abbreviated to ‘access and benefit sharing’ (ABS) that was at the core of 

Indonesia’s sovereignty claim.51 In order to ensure the ‘fair and equitable sharing 

of the benefits arising out of the utilization of genetic resources’, the CBD reaffirms 

‘the sovereign rights of States over their natural resources’ and clearly states that 

‘the authority to determine access to genetic resources rests with the national 

governments’.52 Here the term ‘genetic resources’ is defined as ‘genetic material 

of actual or potential value’ and ‘genetic material’ as ‘any material of plant, animal 

                                                 
48 Arthur L Caplan and David R Curry, ‘Leveraging Genetic Resources or Moral Blackmail? 

Indonesia and Avian Flu Virus Sample Sharing’ (2007) 7(11) The American Journal of Bioethics 

1, 1. 
49 Convention on Biological Diversity, List of Parties (2018) 

<https://www.cbd.int/information/parties.shtml>. 
50 Convention on Biological Diversity, art 1. 
51 It should be noted that two of the UN’s Sustainable Development Goals (SDGs) ‘contain targets 

calling for the promotion of access to and fair and equitable sharing of benefits arising from the 

utilization of genetic resources and associated traditional knowledge’. Food and Agriculture 

Organization of the United Nations, Access and Benefit-Sharing: SDG Commitment and 

Challenge for the Food and Agriculture Sector (2018) <http://www.fao.org/sustainable-

development-goals/news/detail-news/en/c/1045012/>. 
52 Convention on Biological Diversity, art 15(1). 
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or microbial or other origin containing functional units of heredity’.53 This is an 

extremely broad definition of ‘genetic resources’54 that encompasses almost all 

natural resources that are used specifically  for their genetic components as opposed 

to any bulk product they compose.55 The CBD entered into force on 29 December 

1993 which many scholars identify as the point genetic resources within national 

jurisdiction56 ceased to be the ‘common heritage of humankind’ and officially 

entered the sovereign domain of the Nation State.57  

 

The CBD requires that Contracting Parties ‘create conditions to facilitate access to 

genetic resources’,58 on ‘mutually agreed terms’59 and ‘subject to prior informed 

consent’.60 Furthermore, Contracting Parties are to ‘take legislative, administrative 

or policy measures, as appropriate … with the aim of sharing in a fair and equitable 

way the results of research and development and the benefits arising from the 

commercial and other utilization of genetic resources with the Contracting Party 

providing such resources’.61 This essentially prescribes an international quid pro 

quo where States can create regulations that prescribe bilateral agreements for the 

transfer of their sovereign genetic resources. In this context, the concept of resource 

sovereignty acts as a ‘tether’,62 a means of identifying where the resources in 

question have originated and thus, to which Nation State any associated benefits 

should accrue.63  

                                                 
53 Convention on Biological Diversity, art 2.  
54 The only type of genetic resources that have been explicitly excluded from the definition of 

‘genetic resources’ under the CBD are human genetic resources. See Conference of the Parties to 

the Convention on Biological Diversity, Access to Genetic Resources and Benefit Sharing: 

Legislation, Administrative and Policy Information (1995) UNEP/CBD/COP/2/13 [64]. 
55 The term ‘genetic resources’ as it is defined in the CBD is discussed in detail in Chapter 2. 
56 The debate about how genetic resources beyond national jurisdiction are to be treated is 

ongoing. 
57 It is beyond the scope of this thesis to debate the timing of when genetic resources ceased to be 

the common heritage of humankind. For a discussion on the demise of the common heritage 

principle and the transition to resource sovereignty, see David S Tilford, ‘Saving the Blueprints: 

The International Legal Regime for Plant Resources’ (1998) 30(2) Case Western Reserve Journal 

of International Law 373.  
58 Convention on Biological Diversity, art 15(2). 
59 Convention on Biological Diversity, art 15(4). 
60 Convention on Biological Diversity, art 15(5).  
61 Convention on Biological Diversity, art 15(7). 
62 Amy Hinterberger and Natalie Porter, ‘Genomic and Viral Sovereignty: Tethering the Materials 

of Global Biomedicine’ (2015) 27(2) Public Culture 361, 362. 
63 Lawson notes that ‘sovereignty is a significant contribution to balancing any differences in 

bargaining power and an absence of sovereignty essentially maintains the status quo that a natural 

resource is available without consent or benefit-sharing obligations to the first person with the 
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The ABS portions of the CBD framework agreement have been further clarified 

and bolstered by 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), adopted by the Conference of the 

Parties (COP) to the CBD in 2010,64 and entered into force on 12 October 2014.65 

The Nagoya Protocol set key process requirements for ABS, including the 

designation of National Focal Points on ABS,66 certificates of compliance and 

regulatory checkpoints,67 as well as compliance measures.68 It also provided some 

amplification for one of the more contentious provisions of the CBD: Article 8(j) 

on the sharing of benefits arising from the utilisation of traditional ‘knowledge, 

innovations and practices of indigenous and local communities’.69 By placing more 

clearly defined terms around the use of traditional knowledge associated with 

genetic resources, the Nagoya Protocol firmly established traditional knowledge as 

an integral part of the ABS endeavour.70 However, the Nagoya Protocol remained 

silent on the definition and interpretation of the term ‘traditional knowledge’ and 

how access to that knowledge can be regulated through the same ABS measures 

that the CBD applies to physical genetic resources. The definitional issues 

surrounding traditional knowledge in the CBD and Nagoya Protocol are addressed 

in this thesis.71 

 

Another key provision of the Nagoya Protocol is the explicit accommodation of 

specialised ABS instruments within the CBD and Nagoya Protocol ABS regime.72 

This means that Parties are free to enter into specialised multilateral ABS 

                                                 
capacity and technology to exploit that resource’. Charles Lawson, Regulating Genetic Resources 

(Edward Elgar, 2012) 243. 
64 Conference of the Parties to the Convention on Biological Diversity, Report of the Tenth 

Meeting of the Conference of the Parties to the Convention on Biological Diversity (2010) 

UENP/CBD/COP/10/27, para.103 and Annex (Decision X/1, Annex 1 (Nagoya Protocol)). 
65 Convention on Biological Diversity, Parties to the Nagoya Protocol (2018) 

<https://www.cbd.int/abs/nagoya-protocol/signatories/>. At the time of writing the Nagoya 

Protocol has 111 parties. 
66 Nagoya Protocol, art 13. 
67 Nagoya Protocol, art 17(1). 
68 Nagoya Protocol, art 16. 
69 Convention on Biological Diversity, art 8(j). See Chapter 4, section III. 
70 See Chapter 4, sections I and III. 
71 See Chapters 4 and 5. 
72 Nagoya Protocol, art 4(4). 
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agreements for ‘specific genetic resource[s]’ providing that the specialised 

instrument ‘is consistent with, and does not run counter to the objectives of the 

[CBD] and [Nagoya Protocol]’.73 Such specialised agreements probably include 

the UN’s Food and Agriculture Organization (FAO) International Treaty on Plant 

Genetic Resources for Food and Agriculture (2001)74 which prescribes a 

multilateral system for the sharing of certain crop plants.75 It may even  include the 

PIP Framework, which, as discussed, was not formally associated with the CBD at 

the time of its adoption.76 For genetic resources that are not covered by specialised 

international ABS instruments, cross-border transfers of genetic resources are 

governed by the bilateral regime created by the CBD and Nagoya Protocol.  

 

1.1.6. Confusion as to the status of non-pandemic-influenza viruses 

While not officially classified as a specialised ABS instrument, the PIP Framework 

does operate as something of a de facto specialised multilateral ABS agreement for 

the very narrow subset of viruses that can cause human influenza pandemics.77 It 

explicitly excludes from its scope ‘seasonal influenza viruses or other non-

influenza pathogens or biological substances that may be contained in clinical 

specimens shared under [the PIP] Framework’.78 That is, not all influenza viruses 

are covered by the PIP Framework, just those that are deemed to have the potential 

to cause an influenza pandemic in humans.79 In 2007, when Indonesia forced the 

WHO to reconsider their approach to informal influenza virus sharing, the WHO 

resolved the political standoff with a narrow stopgap resolution (the PIP 

Framework)80 and missed the opportunity to provide a legal solution for the 

material legal problem that Indonesia originally posed: are viruses considered 

‘genetic resources’ within the remit of the CBD? Nor did the WHO clarify the 

relationship between the CBD and the PIP Framework and it still is not clear where 

all other viruses, including seasonal influenza viruses, are situated in international 

                                                 
73 Nagoya Protocol, art 4(4). 
74 International Treaty on Plant Genetic Resources for Food and Agriculture, opened for 

signature 3 November 2001, 2400 UNTS 379 (entered into force 29 June 2004). 
75 International Treaty on Plant Genetic Resources for Food and Agriculture, arts 10-13 and 

Annex 1. 
76 See sections 1.1.3 and 1.1.4. 
77 See Chapter 6. Pandemic Influenza Preparedness Framework, art 3.1. 
78 Pandemic Influenza Preparedness Framework, art 3.2. 
79 See Chapter 6, Introduction. 
80 Kamradt-Scott and Lee, above n 39, 839. 
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law. Meanwhile, many scientific researchers continue to treat viruses as public 

domain resources, subject to free and open trade between colleagues and 

collaborators in the biological sciences.81 All viruses that cannot cause a human 

influenza pandemic, including MERS, Ebola, and HIV, as well as the multitude of 

viruses that do not cause disease in humans, continue to occupy a vague and 

unexamined area of international ABS law.  

 

Failing to address this important legal question at the outset has led to serious 

confusion about how to regulate access to other viruses, which has already had 

disastrous consequences for global health security.82 When a novel or rare virus 

emerges, the virus samples can become a valuable bargaining chip for Nation 

States. The free and unencumbered sharing of virus isolates still practiced by some 

scientists is suspended and access to virus samples is controlled as a high-profile 

matter of State. For instance, during the 2012 outbreak of Middle East Respiratory 

Syndrome (MERS) coronavirus, the Director-General of the WHO, Margaret 

Chan, expressed dismay at countries sharing MERS viruses bilaterally under 

material transfer agreements and not sharing them through the WHO.83 The 

outbreak of Zika virus that started in 2015 in Brazil, met with similar problems 

with some scientists hoarding virus isolates.84 Both outbreaks demonstrate 

changing attitudes to virus sharing, where even during public health emergencies 

there is resistance to provide samples without first securing a promise of 

recognition or compensation.  

 

The once open transfer of virus isolates between scientific networks is starting to 

morph into State control of what are potentially valuable genetic resources. 

Perversely, viruses embody their greatest value when the most amount of lives are 

at stake. It is essential to understand where viruses are situated under international 

                                                 
81 Bennet, above n 27, 11; Lajaunie and Ho, above n 26, 2.  
82 See Michelle F Rourke, ‘Restricting access to pathogen samples and epidemiological data: A 

not-so-brief history of “viral sovereignty” and the mark it left of the world’ in M. Eccleston-

Turner (Ed) Infectious Diseases in the New Millennium: Legal and Ethical Challenges (Springer, 

In Press). 
83 Andrew E Bollinger, ‘E-MERS-GENCY: An Application and Evaluation of the Pandemic 

Influenza Preparedness Framework to the Outbreak of MERS-CoV’ (2015) 29 Temple 

International & Comparative Law Journal 1, 9. 
84 See, eg, Vincent Racaniello, Scientists, Share Your Zika Virus Reagents! (2016) 

<http://www.virology.ws/2016/02/12/scientists-share-your-zika-virus-reagents/>.  
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ABS law, clarifying the ownership rights over virus isolates and determining how 

the sharing of virus isolates is (and ought to be) regulated.85 

 

1.2. Research Aims and Questions 

This research has three key aims. Five research questions have been designed to 

achieve the aims of the research. The research questions are listed below under 

their corresponding research aims. Table 1.1 illustrates the relationship between 

the three research aims and the five research questions addressed sequentially in 

the chapters of the thesis.  

 

Aim 1 

Clarify where viruses are situated under international access and benefit-sharing 

law. 

Research Question 1: Are viruses ‘genetic resources’ within the scope of 

the CBD and Nagoya Protocol? 

 

Aim 2 

Examine facets of the current international regime on ABS that will shape future 

virus sharing arrangements. 

Research Question 2: What are the ramifications of applying the CBD 

and Nagoya Protocol to ex situ collections of viruses? 

Research Question 3: Will the traditional knowledge provisions of the 

CBD and Nagoya Protocol shape future virus ABS arrangements? 

Research Question 4: Does the PIP Framework offer a suitable and CBD-

compliant model for the sharing of non-pandemic-influenza viruses? 

 

  

                                                 
85 This thesis only examines the regulation of viruses as ‘genetic resources’ for the purposes of 

ABS. It does not directly address the regulation of viruses under the United Nations’ Cartagena 

Protocol on Biosafety (that protects biological diversity from the potential risks posed by living 

modified organisms resulting from modern biotechnology) or  Biological and Toxin Weapons 

Convention (that provides for the prohibition against the development, production and stockpiling 

of biological and toxin weapons), or the World Trade Organization’s Agreement on the 

Application Sanitary and Phytosanitary Measures (that sets out some of the basic rules for food 

safety and animal and plant health standards). These agreements do not address, nor assist in 

addressing the status of viruses as genetic resources for ABS purposes. 
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Aim 3 

Determine the likely impact that ABS regulations will have on virological research. 

Research Question 5: How is the international ABS regime created by the 

CBD and Nagoya Protocol affecting non-commercial scientific research? 

 

 

1.3. Structure of the Thesis 

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

analytical chapters (Chapters 2 to 7) and a discussion of the conclusions and 

implications of this research (Chapter 8). The analytical chapters are presented here 

in the form of articles published in peer reviewed academic journals. This structure 

is in accordance with Griffith University’s policy on ‘Inclusion of Papers Within 

the Thesis’ (Appendix). All articles were written for a legal academic or science 

policy audience. As all the chapters have been published as standalone articles, 

there is some repetition in the background information provided, particularly with 

respect to Article 15 of the CBD on access to genetic resources, which forms the 

legal basis for the current regime on ABS and is therefore integral to each chapter. 

Each chapter opens with an introductory section describing how the chapter 

addresses a specific research question and contributes to realising the overall aims 

of this research. The structure of this thesis is outlined in Table 1.1 indicating which 

chapters contribute to addressing each of the three aims with their related research 

questions. 
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 Chapter 2 Chapter 3 Chapter 4 Chapter 5 Chapter 6 Chapter 7 

Research Aim 

Clarify where viruses 

are situated under 

international ABS 

law 

Examine facets of the international regime on ABS that will shape future virus ABS 

arrangements 

Determine the likely 

impacts that ABS 

regulations will have 

on virological 

research 

Research Question 

Are viruses ‘genetic 

resources’ within the 

scope of the CBD and 

Nagoya Protocol? 

What are the 

ramifications of 

applying the CBD 

and Nagoya Protocol 

ABS regime to ex situ 

collections of 

viruses? 

Will the traditional knowledge provisions of 

the CBD and Nagoya Protocol shape future 

virus ABS arrangements? 

Does the PIP 

Framework, as the 

only ‘specialised ABS 

instrument’ applying 

to a specific subset of 

viruses, offer a 

suitable model for 

virus ABS more 

broadly? 

How is the 

international ABS 

regime created by 

the CBD and 

Nagoya Protocol 

affecting scientific 

research?  

Key Themes 

Intersection of law, 

scientific research 

and viruses 

Introducing the theme 

of law to a debate that 

previously addressed 

only scientific 

research and viruses  

Scientific research 

and law 

Introducing the theme 

of viruses to the themes 

of scientific research 

and law addressed in 

Chapter 4 

Intersection of viruses, 

scientific research and 

law 

Scientific research 

and law 

Publication Details 

(2017) 39 (2) 

European Intellectual 

Property Review 79-

89 

(2018) 25 (2) Journal 

of Law & Medicine 

429-447 

(2018) 25 (3) 

Journal of Law & 

Medicine 707-726 

(2018) 21(5-6) Journal 

of World Intellectual 

Property 356-368 

(2019) The Milbank 

Quarterly 

doi.org/10.1111/1468-

0009.12364 

(2018) 13(1) 

Journal of Science 

Policy and 

Governance 1-20  

Table 1.1 − The structure of this thesis. 
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1.4. Key Themes 

This research traverses three key themes: law, scientific research and viruses (see 

Figure 1.2). The key themes conceptualise the interdisciplinary nature of this 

research and provide a means of highlighting and bringing together different aspects 

of the aims and research questions. In this context the themes have a broad meaning: 

  

• Law – the systems of rules and regulations around accessing genetic 

resources at various levels. Laws can indicate the values of a society and 

form a set of agreed upon norms against which aberrant behaviour can be 

criticised and modified. At the international level, this theme refers to the 

rules created by the body of international agreements and resolutions made 

between sovereign Nation States under the auspices of the UN system. This 

thesis focuses on the CBD, conceived and negotiated through the UN 

Environment Programme (UNEP), and the Nagoya Protocol to the CBD, as 

well as the WHO’s PIP Framework and various resolutions of the World 

Health Assembly (WHA). At the level of the Nation State, this theme 

encompasses the domestic legal system created through legislation and 

regulations that implement the international obligations in the CBD and 

Nagoya Protocol to which States have agreed to be bound. It can also 

include the rules and regulations implemented in subnational jurisdictions 

(states and territories). As the focus of this thesis is the international ABS 

regime created by the CBD and Nagoya Protocol, international law takes 

primacy, however, domestic laws are also considered insofar as they shed 

light on the practical implementation of these international agreements 

(particularly in Chapter 7).  

 

• Scientific research – the study of the world and the systematic contribution 

to the body of knowledge through the scientific process. The process of 

scientific research involves observation, data collection, experimental 

practice, hypothesis testing and the generation of scientific theories. In this 

thesis the theme of scientific research refers to research in the biological 

sciences where lifeforms (and the genetic components thereof) and their 

environment are the subjects of investigation.  
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• Viruses – the submicroscopic assemblage of macromolecules that form 

infectious particles of replicable genomes in a protein capsid (see section 

1.1.1). In the context of this thesis, the theme of viruses encompasses viruses 

as genetic resources, the subject of scientific research, essential inputs to 

biotechnologies, the causative agent of disease, and the object of biosafety 

and biosecurity considerations. 

 

The thematic overlap between viruses and scientific research is perhaps the clearest: 

viruses are a vital component of biodiversity and they are both the subject of and 

tools for scientific research. There is a large body of literature connecting these 

themes. The connection between scientific research and law is most apparent in the 

field of science policy, including biosecurity regulations. Viruses and law most 

often converge in the realm of health policy, particularly within the remit of the 

WHO. At the intersection of all three of these themes lies virus ABS. There is a 

limited literature addressing access to non-influenza viruses and the sharing of 

associated benefits.86 At issue is the commodification of a genetic resource that was 

previously treated as a public domain resource and is beginning to be regarded as 

an object of regulated trade.  

 

The three key themes of law, scientific research and viruses are present throughout 

the research, but are emphasised at different points (see Table 1.1 and Figure 1.2). 

This chapter explains the context of this research and therefore addresses all three 

                                                 
86 Most analyses of the PIP Framework point out its narrow scope, applying only to viruses with 

the potential to cause an influenza pandemic in humans, but do not address where seasonal 

influenza and all non-influenza viruses fit within other ABS regimes. See, eg, Lawrence O Gostin, 

Mary Clare DeBartolo and Rebecca Katz, ‘The Global Health Law Trilogy: Towards a Safer, 

Healthier, and Fairer World’ (2017) 390 The Lancet 1918, 6; David P Fidler and Lawrence O 

Gostin, ‘The WHO Pandemic Influenza Preparedness Framework: A Milestone in Global 

Governance for Health’ (2011) 306(2) Journal of the American Medical Association 200, 200. 

Kenan Mullis, ‘Playing Chicken with Bird Flu: “Viral Sovereignty,” the Right to Exploit Genetic 

Resources, and the Potential Human Ramifications’ (2009) 24 American University International 

Law Review 943; Fidler, ‘Influenza Virus Samples, International Law, and Global Health 

Diplomacy’, above n 20; Bollinger, above n 67, eg, discuss the legal basis for claiming 

soveriengty over viruses under the CBD. Lawson posits that the viruses that remain outside of the 

scope of the PIP Framework ‘are likely to be dealt with under the CBD (and Nagoya Protocol) 

arrangements’ but states that the relationship between the PIP Framework and CBD (and Nagoya 

Protocol) ‘remain[s] unresolved’. see Lawson, above n 64, 238-239. 
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themes. Chapter 2 sits at the intersection of all three themes, Chapter 3 introduces 

the theme of law into a debate that previously only focused on the themes of 

scientific research and viruses, Chapter 4 examines traditional knowledge 

associated with genetic resources within the themes of scientific research and law, 

and Chapter 5 goes on to inject the theme of viruses to that discussion on traditional 

knowledge. Chapter 6 lies at the intersection of all three themes. Chapter 7 focuses 

on the themes of scientific research and law and the discussion in Chapter 8 again 

lies at the intersection of all three themes.  

 

 

 

 

 

 

Figure 1.2 − The intersection of three key themes explored in this research. 
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1.5. Importance and Impact 

The scholarly literature about virus ABS was initiated by Indonesia’s sovereignty 

claim in 2007. Their actions highlighted the fact that pathogenic viruses may have 

been inadvertently captured by an international treaty designed to regulate access 

to genetic resources to encourage conservation and the sustainable use of 

biodiversity.87 The academic discussion on virus sharing continued after the 

introduction of the PIP Framework in 2011, which was widely celebrated as having 

solved the issues supposedly raised by Indonesia.88 The legal and scientific policy 

literature largely portrays the issue of viral sovereignty and virus ABS as a problem 

that was both created and solved in the five years that it took to negotiate the PIP 

Framework.89 This research seeks to address the major legal question first raised by 

Indonesia in 2007: are viruses indeed the sovereign genetic resources of the Nation 

States from where they originate? The answer, detailed in Chapter 2, is 

unequivocally yes. This means that the PIP Framework was not the last word on 

viruses and that there remain important issues about how all other viruses are to be 

regulated. 

 

From this legal basis, the research goes on to examine the implications of viruses 

being captured by the international ABS regime. This is a regime that was designed 

to regulate access to genetic resources that were being depleted by unsustainable 

practices. There is an abundance of literature on how this regime applies to plant 

and animal genetic resources and contributes to environmental conservation.90 The 

status of viruses in the international regime on ABS has been largely overlooked.  

                                                 
87 Fidler, above n 31. 
88 See Chapter 6, Introduction. 
89 See Michelle F Rourke, ‘Restricting access to pathogen samples and epidemiological data: A 

not-so-brief history of “viral sovereignty” and the mark it left of the world’ in M. Eccleston-Turner 

(Ed) Infectious Diseases in the New Millennium: Legal and Ethical Challenges (Springer, In 

Press). 
90 See generally Lawson, above n 64; Daniel F Robinson, Biodiversity, Access and Benefit-Sharing 

(Routledge, 2015); Bevis Fedder, Marine Genetic Resources, Access and Benefit Sharing : Legal 

and Biological Perspectives. (Routledge, 2013); Lyle Glowka, Françoise Burhenne-Guilmin and 

Hugh Synge, A Guide to the Convention on Biological Diversity (IUCN - The World Conservation 

Union, 1994); Thomas Greiber et al, An Explanatory Guide to the Nagoya Protocol on Access and 

Benefit-Sharing (IUCN Environmental Policy and Law Paper No. 83, 2012); Sebastian Oberthür 

and G Kristin Rosendal, ‘Global Governance of Genetic Resources : Background and Analytical 

Framework’ in Sebastian Oberthür and G Kristin Rosendal (eds), Global Governance of Genetic 

Resources: Access and Benefit Sharing after the Nagoya Protocol (Routledge, Taylor and Francis, 

2014); Charles Lawson and Kamalesh Adhikari, Biodiversity, Genetic Resources and Intellectual 

Property - Developments in Access and Benefit Sharing (Routledge, 2018); Elisa Morgera, Elsa 
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As discussed, pathogenic viruses can spread without warning, be used as agents of 

biowarfare and bioterror, threaten food security by damaging or destroying crops 

and livestock, threaten other forms of biodiversity and cause untold human 

suffering. Non-pathogenic viruses also have intrinsic value as a vital component of 

the ecosystem. They have potential financial value as biocontrol agents, tools for 

the study of the immune system, delivery vectors for medications and gene 

therapies, and various industrial uses including human waste control.91 Thus, it is 

absolutely imperative that the international community is aware of and prepared for 

future sovereignty claims over both pathogenic and non-pathogenic viruses, and has 

a sense of how to negotiate ABS terms to secure access to viruses for scientific 

research.  

 

Chapter 2 of this thesis was published in the European Intellectual Property Review 

in January 2017. This article was the first to explicitly address and clarify the status 

of (non-pandemic-influenza) viruses under international ABS law. After the 

publication of this article the author was invited to join the Ethical, Legal and Social 

Implications (ELSI) Working Group of the Global Virome Project (GVP) in March 

2017. The published findings of this thesis have informed the ABS approaches of 

the GVP, demonstrating the importance and timeliness of this research (see section 

8.4.1 for a discussion on how this research pertains to the activities of the GVP). 

The GVP is a ten-year collaborative scientific research initiative to detect and 

characterise novel animal viruses that could cross the species barrier into humans, 

causing epidemics or pandemics. From its inception in 2016, the GVP has 

recognised that viruses are more than just disease-causing agents. The project aims 

to generate ‘new insights into virus and host biology, conservation and ecology’, 

appreciating the key role that viruses play in the ecosystem.92 As the first 

international virus bioprospecting project of its type, the ELSI Working Group of 

the GVP has been tasked with ‘establishing an ethical framework for sample, data, 

                                                 
Tsioumani and Matthias Buck, Unraveling the Nagoya Protocol - A Commentary on Access and 

Benefit-Sharing to the Convention on Biological Diversity (Brill, 2014). 
91 See Chapter 5, section 2. 
92 Global Virome Project, Initiative (2016) <http://www.globalviromeproject.org/gvp-initiative/>. 
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information, and benefit sharing’,93 using the CBD and Nagoya Protocol as the 

basis for these ABS arrangements.94  

 

This research addresses further gaps in the current legal scholarship pertaining to 

the ABS endeavour more generally, examining the temporal reach of the concept 

of resource sovereignty (Chapter 3) and clarifying the definitions of terms such as 

‘traditional knowledge’ and ‘Indigenous Peoples and Local Communities’ (Chapter 

4). It also addresses the major procedural barriers to accessing genetic resources 

under domestic measures implementing the CBD and Nagoya Protocol (Chapter 7). 

These issues are broadly applicable to the ABS of all genetic resources under the 

international ABS regime (see section 8.2 about general challenges for the 

international ABS regime), although viruses are the focus of this thesis.  

 

This research also forms an initial examination of the form that virus ABS might 

take if the current international ABS regime is applied to viruses. It addresses the 

concept of traditional knowledge associated with genetic resources and provides a 

proof of concept for the existence of virus-associated traditional knowledge 

(Chapter 5). This is a legal concept that has never been applied to viruses before. 

This research also raises serious doubts as to the viability of multilateral virus ABS 

mechanisms based on the WHO’s PIP Framework (Chapter 6). Therefore, this 

research is not only fundamental to addressing the new and highly specialised area 

of virus ABS, it has also generated insights that are valuable in the broader ABS 

field. 

 

  

                                                 
93 Ibid. 
94 Dennis Carroll et al, ‘The Global Virome Project’ (2018) 359(6378) Science 872, 873. 



 

 
 

Chapter 2 Viruses are subject to the same ABS 

regime as other non-human genetic 

resources 

 

Chapter 1 outlined Indonesia’s invocation of the CBD to claim sovereignty over its 

H5N1 avian influenza viruses in 2007. This action sparked international debate over 

whether viruses are the types of genetic resources that the CBD sought to regulate, 

and whether the CBD should apply to human pathogens. After the introduction of 

the WHO’s Pandemic Influenza Preparedness Framework (PIP Framework) in 

2011, the debate about where (non-pandemic-influenza) viruses sit under 

international law stalled and there remains uncertainty as to whether viruses are 

covered by the CBD and its associated protocols. 

 

Chapter 2 seeks to clarify this uncertainty by answering the research question: are 

viruses ‘genetic resources’ under the CBD and Nagoya Protocol? This textual 

analysis of the CBD and its Nagoya Protocol demonstrates that all viruses that are 

not regulated by the PIP Framework are classified as ‘genetic resources’ within the 

remit of the CBD and Nagoya Protocol. Viruses therefore lie within the sovereign 

domain of the Nation State and are thus subject to the legislative, administrative 

and policy measures of their originating State. This Chapter alone realises the first 

aim of this research: to clarify where viruses are situated under international ABS 

law. It brings together the three key research themes of scientific research, law and 

viruses to form the theoretical underpinning for the rest of the research which goes 

on to explore the implications of applying the international ABS regime to viral 

genetic resources.  

 

Chapter 2 was peer reviewed and published in the European Intellectual Property 

Review in January 2017. It is presented here as it appeared in the published version 

of the journal. I am the sole author of this article. The citation is as follows: 
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Michelle F Rourke, ‘Viruses for Sale: All Viruses Are Subject to Access and 

Benefit-Sharing Obligations Under the Convention on Biological Diversity’ (2017) 

39 (2) European Intellectual Property Review 79-89.  



CHAPTER 2 

26 

  



CHAPTER 2 

27 



CHAPTER 2 

28 



CHAPTER 2 

29 



CHAPTER 2 

30 



CHAPTER 2 

31 



CHAPTER 2 

32 



CHAPTER 2 

33 



CHAPTER 2 

34 



CHAPTER 2 

35 



CHAPTER 2 

36 



CHAPTER 2 

37 

  



 

 
 

Chapter 3 Pre-CBD ex situ collections of viruses 

may be subject to ABS regulations  

 

Chapter 2 demonstrated that viruses are within the remit of the CBD and Nagoya 

Protocol. There is ongoing disagreement as to whether the provisions of the CBD 

apply to ex situ collections of genetic resources collected prior to the entry into 

force of the CBD on 29 December 1993. One interpretation is that in accordance 

with Article 28 of the Vienna Convention on the Law of Treaties, it is not possible 

to apply the provisions of a treaty to situations that predate the agreement. Another 

interpretation is that the triggering event for ABS regulation is the ‘utilisation’ of 

genetic resources, meaning that any resources collected prior to the entry into force 

of the CBD may still be subject to ABS regulations if they are utilised anew after 

29 December 1993. 

 

Chapter 3 addresses the research question: what are the ramifications of applying 

the CBD and Nagoya Protocol to ex situ collections of viruses? It is a case study of 

the most famous ex situ collections of human viruses: the two smallpox repositories 

held in the Russian Federation and the United States of America. Answering this 

research question is the first step in determining what facets of the international 

regime on ABS will shape future virus sharing arrangements (research aim 2). The 

lessons of this case study can be applied to other microbial culture collections that 

distribute samples to commercial and non-commercial scientists for research and 

development. It also has major implications for biosecurity and government 

oversight of dangerous pathogens. 

 

The topic of the destruction of these two smallpox virus caches has been under 

consideration since the late 1980s. The arguments for and against the destruction of 

one of the world’s most feared viruses have been couched in the key themes of 

scientific research and viruses. Until now, there has been no consideration of the 

legal facets of this debate. Like Chapter 2, this article therefore draws together all 

three key themes of this research: viruses, scientific research and law.  
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Chapter 3 was peer reviewed and published by the Journal of Law and Medicine in 

February 2018. It is presented here as it appeared in the published version of the 

journal. I am the sole author of this article. The citation is as follows: 

 

Michelle F Rourke, ‘Never Mind the Science, Here’s the Convention on Biological 

Diversity: Viral Sovereignty in the Smallpox Destruction Debate’ (2018) 25 (2) 

Journal of Law and Medicine 429-447.  
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Chapter 4 Applying the traditional knowledge 

provisions of the CBD and Nagoya 

Protocol to viruses 

 

Chapter 3 started to address the second aim of this research: to determine what 

facets of the international ABS regime are likely to shape future virus sharing 

arrangements. It demonstrated that while the ABS provisions of the CBD and 

Nagoya Protocol cannot be applied retroactively, the concept of ‘resource 

sovereignty’ predates the CBD by many decades and may even be considered a 

customary principle of international law. This means that viruses collected prior to 

the entry into force of the CBD may still be subject to claims of sovereignty by the 

countries from which those viruses originated.  

 

Chapter 4 moves onto other provisions of the CBD and Nagoya Protocol that could 

shape future virus ABS negotiations and agreements. The overarching intent of the 

CBD was the conservation and sustainable use of biological diversity. More 

recently, however, it has become a legal centrepiece for discussions on equity and 

fairness for the use of genetic resources and associated traditional knowledge. 

 

Chapters 4 and 5 together address the research question: will the traditional 

knowledge provisions of the CBD and Nagoya Protocol shape future virus ABS 

arrangements? Chapter 4 is a textual analysis of the provisions in the CBD and 

Nagoya Protocol about traditional knowledge and the interests of Indigenous 

Peoples and Local Communities to determine the scope and possible legal 

interpretations of the ‘traditional knowledge’ concept. This textual analysis was 

conducted to clarify the ABS obligations that accompany the use of traditional 

knowledge associated with viruses, however, as the analysis is based on the text of 

the CBD and Nagoya Protocol, the conclusions are broadly applicable to traditional 

knowledge associated with all genetic resources within their remit. This Chapter 

focuses on the key themes of scientific research and law by addressing the role that 

traditional knowledge plays in scientific discovery and the role of the CBD and 
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Nagoya Protocol in regulating access to that traditional knowledge. The third theme 

of viruses is brought into this discussion in Chapter 5.  

 

The Nagoya Protocol was negotiated to address the implementation of the CBD, 

but this Chapter demonstrates that there are multiple differences in scope and in the 

obligations created by the CBD the Nagoya Protocol, in effect creating two 

international schemes of traditional knowledge regulation. One for countries that 

are party to the CBD only, and another for countries that are party to both the CBD 

and Nagoya Protocol. The Chapter concludes that users of viruses may also be 

required to enter into ABS agreements for the use of any traditional knowledge 

associated with those viruses. This provides the theoretical basis for Chapter 5 

which goes on to address the potential forms that virus-related traditional 

knowledge could take.  

 

This Chapter was peer reviewed and published in the Journal of Law and Medicine 

in April 2018. It is presented here as it appeared in the published journal. I am the 

sole author of this article. Its citation is as follows: 

 

Michelle F Rourke, ‘Who Are “Indigenous and Local Communities” and What Is 

“Traditional Knowledge” for Virus Access and Benefit-sharing? A Textual 

Analysis of the Convention on Biological Diversity and its Nagoya Protocol’ (2018) 

25 (3) Journal of Law and Medicine 707-726. 
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Chapter 5 The potential for virus-associated 

traditional knowledge 

 

Chapter 4 provided a textual analysis of the traditional knowledge provisions of the 

CBD and Nagoya Protocol, with a focus on the themes of scientific research and 

law. It demonstrated that Indigenous Peoples and Local Communities may be the 

arbiters of what is and is not deemed traditional knowledge for the purposes of ABS, 

and what parties are authorised to negotiate ABS agreements for the use of that 

traditional knowledge. 

 

Chapter 5 continues to address the research question of whether traditional 

knowledge provisions will shape future virus sharing arrangements. It does this by 

introducing the key theme of viruses into the exploration of traditional knowledge 

in Chapter 4. It uses the broadest possible interpretation of traditional knowledge 

(derived from the textual analysis in Chapter 4) to explore the sorts of virus-related 

information that may be regulated as traditional knowledge under international 

ABS laws. It introduces the concept of a ‘threshold of association’, stating that 

because the CBD and Nagoya Protocol do not specify the level of association that 

should exist between the genetic resources of interest and any associated traditional 

knowledge, it may be sufficient for traditional knowledge to have only an indirect 

association with a virus for it to be subject to benefit-sharing obligations. This 

Chapter goes on to explore the history of virology to determine if there exists 

traditional practices or customs that would today meet even the strictest definitions 

of traditional knowledge associated with genetic resources under the Nagoya 

Protocol. 

 

Together, the analyses in this and the preceding Chapter form the first exploration 

of virus-related traditional knowledge in the academic literature. They provide a 

theoretical basis for understanding how the traditional knowledge provisions of the 

CBD and Nagoya Protocol will shape future virus access negotiations and benefit-

sharing agreements.  
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Chapter 5 was peer reviewed and published by the Journal of World Intellectual 

Property in March 2018. It is presented here as it appeared in the published version 

of the journal. I am the sole author of this article. The citation is as follows: 

 

Michelle F Rourke, ‘When Knowledge Goes Viral: Assessing the Possibility of 

Virus-Related Traditional Knowledge for Access and Benefit-Sharing’ (2018) 21 

(5-6) Journal of World Intellectual Property 356-368. 
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Chapter 6 Problems with PIP: Assessing the 

effectiveness of the only virus-specific 

ABS instrument 

 

Chapters 3 to 5 have demonstrated that provisions on ex situ conservation and the 

use of traditional knowledge in the CBD and Nagoya Protocol are likely to shape 

future virus ABS arrangements. As the final contribution to the second research 

aim, Chapter 6 addresses the research question: does the WHO’s Pandemic 

Influenza Preparedness Framework (PIP Framework) offer a suitable and CBD-

compliant model for virus ABS more broadly? That is, beyond its current limited 

scope of influenza viruses with human pandemic potential. 

 

The PIP Framework is the only international instrument that stipulates ABS terms 

for a specific subset of viruses. The default mode of ABS under the CBD and 

Nagoya Protocol is bilateral, where the provider and user parties negotiate ABS on 

a case-by-case basis. Bilateral ABS agreements are ill-suited to the unique 

characteristics of human pathogens, not least of all because it takes too long to 

negotiate bilateral access terms, thereby reducing the time available to detect global 

health threats and mount a response to potential pandemics.  

 

The PIP Framework is a unique multilateral ABS system that was built around a 

pre-existing global network of virological laboratories that had participated in 

informal virus sharing practices since the 1950s. The PIP Framework specifies 

more formal ABS terms for providers and third-party users (often pharmaceutical 

companies) of influenza viruses with pandemic potential using standardised 

contracts called Standard Material Transfer Agreements (SMTAs). The PIP 

Framework has been praised as a successful ABS mechanism and has thus been 

proposed as a model for creating a multilateral ABS scheme for other pathogens.  

 

Before the PIP Framework can be used as a model for the sharing of other 

pathogens, it is important to assess its function as an ABS instrument. Chapter 6 

provides an examination of the standardised contracts that form the basis of the PIP 
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Framework’s multilateral ABS scheme. This Chapter sits at the intersection of all 

key themes: scientific research, law and viruses. Article 4(4) of the Nagoya Protocol 

makes provision for specialised ABS instruments for specific subsets of genetic 

resources. This is a facet of the international ABS regime that could become very 

important in determining how best to share other viruses, pathogenic or otherwise.  

 

Chapter 6 was peer reviewed and published by The Milbank Quarterly in January 

2019. It is presented here as it appeared in the ‘Early View’ version of record before 

inclusion in the print journal. I am the sole author of this article. The citation is as 

follows:  

 

Michelle F Rourke, ‘Access by Design, Benefits if Convenient: A Closer Look at 

the Pandemic Influenza Preparedness Framework’s Standard Material Transfer 

Agreements’ (2019) The Milbank Quarterly doi.org/10.1111/1468-0009.12364. 
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Chapter 7 The likely impacts of applying the 

current ABS regime to viruses 

 

Chapters 3 to 6 examined some of the pertinent facets of the current international 

ABS regime that will shape future virus sharing arrangements. Chapter 7 addresses 

the third research aim by investigating the likely impact that ABS regulations will 

have on virological research.  

 

Many scientists are still accessing samples of viruses from other nations without 

regard to international ABS regulations. As noted in Chapter 2, viruses are only 

now starting to be recognised as genetic resources within the purview of the CBD 

and Nagoya Protocol. Both commercial and non-commercial research scientists 

will have to start engaging in bilateral negotiations for the use of non-pandemic-

influenza viruses for research and development in accordance with domestic ABS 

regulations created in the wake of the CBD and Nagoya Protocol. It is not yet 

possible to determine the impacts of applying this regime to viruses. It is, however, 

possible to examine how international ABS regulations and their domestic 

implementation have started to impact research in the other biological fields. 

Accordingly, Chapter 7 addresses the research question: how is the international 

ABS regime created by the CBD and Nagoya Protocol affecting the conduct of 

scientific research? The key themes examined in this Chapter are scientific research 

and law, and the conclusions of this Chapter can be extrapolated to the third theme 

of viruses. 

 

This Chapter details the impacts of applying ABS regulations to researchers in the 

biological fields. It represents the culmination of the foregoing research and a 

recognition that despite the laudable aims of ABS, it is rarely successful in practice. 

This Chapter examines some of the barriers faced by scientists in the quest to access 

the genetic resources they require for their research. The conclusions indicate that 

applying ABS regulations to research scientists with non-commercial intent is 

likely to have a cooling effect on virological research that will negatively influence 

the scientific record for decades to come. 
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Chapter 7 was peer reviewed and published in the Journal of Science Policy and 

Governance in October 2018. I am the sole author of this article. The citation is as 

follows:  

 

Michelle F Rourke, ‘Access and Benefit-Sharing in Practice: Non-Commercial 

Research Scientists Face Legal Obstacles to Accessing Genetic Resources’ (2018) 

13(1) Journal of Science Policy and Governance 1-20. 

 

  



CHAPTER 7 

126 
 

  



CHAPTER 7 

127 
 



CHAPTER 7 

128 
 



CHAPTER 7 

129 
 



CHAPTER 7 

130 
 



CHAPTER 7 

131 
 



CHAPTER 7 

132 
 



CHAPTER 7 

133 
 



CHAPTER 7 

134 
 



CHAPTER 7 

135 
 



CHAPTER 7 

136 
 



CHAPTER 7 

137 
 



CHAPTER 7 

138 
 



CHAPTER 7 

139 
 



CHAPTER 7 

140 
 



CHAPTER 7 

141 
 



CHAPTER 7 

142 
 



CHAPTER 7 

143 
 



CHAPTER 7 

144 
 



CHAPTER 7 

145 
 



CHAPTER 7 

146 
 



 

147 

 

Chapter 8  Discussion and Conclusions 

 

8.1. Introduction 

Indonesia’s ‘viral sovereignty’ claim over H5N1 influenza viruses in 2007,1 

challenged the norm of unencumbered virus sharing and highlighted the legal 

ambiguity about whether countries had sovereign authority over viruses under the 

CBD. The WHO resolved the standoff with Indonesia by implementing the PIP 

Framework in 2011 which created formal rules around accessing influenza viruses 

with human pandemic potential and the sharing of vaccines and antivirals created 

using those viruses. The PIP Framework ‘recognize[d] the sovereign right of States 

over their biological resources’.2 However, the WHO did not address whether 

viruses are considered to be ‘genetic resources’ under the remit of the CBD as 

Indonesia had originally claimed.3 It simply formalised the virus sharing practices 

that had operated informally since the 1950s for the tiny subset of viruses that cause 

human influenza pandemics. The legal status of non-pandemic-influenza viruses, 

being all viruses not covered by the PIP Framework, was left unresolved. This was 

problematic because the access and exchange of viruses is mission critical to public 

health and ongoing research using virus samples in the ecological, agricultural and 

medical fields.  

 

The research in this thesis clarified the status of viruses as ‘genetic resources’ under 

the international ABS regime created by the CBD and its Nagoya Protocol, and 

addressed some of what this means for providers and users of virus isolates. This 

concluding chapter presents a summary and synthesis of the findings presented in 

the preceding chapters to articulate the contribution of this research to the scholarly 

discussions about ABS and to speculate about the remaining research threads that 

deserve further attention. This research presents a starting point for a continued 

examination about how viruses are (and how they should be) regulated under the 

international ABS regime and the domestic implementation of that regime. 

                                                 
1 Endang R Sedyaningsih et al, ‘Towards Mutual Trust, Transparency and Equity in Virus Sharing 

Mechanism: The Avian Influenza Case of Indonesia’ (2008) 37(29) Annals of the Academy of 

Medicine Singapore 482. 
2 PIP Framework, art 1(11). 
3 Sedyaningsih et al, above n 1, 485. 
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This chapter first summarises the research aims and questions, then reviews how 

viruses are a model organism for the study of the systemic issues of ABS as it 

applies to more conventional genetic resources from plant and animal origins. The 

following sections then outline the key findings of this research and their 

consequences in this burgeoning field, and possible avenues for further research on 

virus-specific ABS. The chapter concludes that the research reported in this thesis 

is a significant contribution to the field as it highlights the need to carefully consider 

the form and structure of virus ABS and raises the critical concern that any benefit-

sharing needs to be carefully regulated so as not to detract from important current 

and future virological research. 

 

8.2. Challenges for ABS – Is there a question worthy of 

research?  

Access and benefit-sharing was, at least in part, a mechanism designed to address 

the unsustainable use of the world’s biological resources. By reaffirming the 

sovereign rights of States over their genetic resources, the CBD allowed States to 

provide access to those resources in exchange for monetary and non-monetary 

benefits. Ideally, those benefits were to be channeled by the States into conservation 

and sustainability to preserve and maintain those genetic resources. The likely 

intended targets of regulation under ABS rules were originally plants, fungi and 

animals, all of which are under pressure from economic incentives that favour short-

term exploitation and destruction over long-term conservation. Viruses were not the 

intended targets of ABS regulations as they are often viewed as a threat to 

biodiversity, not as an intrinsic element of biodiversity.4 Their exploitation as 

genetic resources does not often pose an existential threat to viral populations, nor 

are they generally seen as worthy of conservation.5 But viruses do fit within the 

definition of ‘genetic resources’ under the CBD,6 and more importantly, Nation 

                                                 
4 David P Fidler, ‘Influenza Virus Samples, International Law, and Global Health Diplomacy’ 

(2008) 14(1) Emerging Infectious Diseases 88, 90-91.  
5 This is not necessarily the case for viruses that have been eradicated (in the environment) by 

humans. However, viruses like smallpox are culturable, meaning that their populations can be 

amplified in cell culture and therefore conserved. See Chapter 3, 447 of published article. 
6 See Chapter 2, 85 of published article. 
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States are choosing to exercise sovereign authority over viruses in accordance with 

the CBD.7 

 

Viruses have genetic properties and practical effects that make them 

unconventional genetic resources compared to the plants and animals regulated 

under the international ABS regime. Viruses exhibit extremely high levels of 

genetic diversity, meaning that virus isolates of the same species can be drastically 

different from one another. Unlike plant and animal genetic resources, the 

transboundary movement of viruses is usually unintentional and almost impossible 

to detect. Unlike plants and animals, viruses have the ability to cause epidemics and 

pandemics; their very presence threatening to destabilise the functioning of society. 

Virus particles exist on a scale of nanometers; they do not form a bulk product like 

plants and animals.8 Accordingly, their utilisation in research and development is 

necessarily as genetic resources and triggers benefit-sharing obligations under the 

international ABS regime.9 The default bilateral mode of ABS prescribed under the 

CBD and Nagoya Protocol is ill-equipped to deal with these unconventional genetic 

resources. This thesis illustrates that regulations on accessing viruses and sharing 

the benefits associated with their utilisation are therefore worthy of special 

consideration. Ironically, the unconventional characteristics of viruses tend to 

magnify and highlight many of the systemic problems of the CBD and Nagoya 

Protocol and ABS as a regulation. Thus, viruses are a surprising apt ‘model 

organism’ for the study of ABS more generally.  

 

Access and benefit-sharing, as both a legal concept and as a series of international 

and domestic regulations, must contend with multiple issues of scope, definitional 

ambiguity and problems with implementation. These systemic issues of ABS have 

been addressed in the legal literature with respect to other, more conventional 

genetic resources like plants and animals since the early 1990s. That these issues 

remain unresolved is apparent from the contested negotiation that was 

diplomatically settled with strategic ambiguity in the CBD in 1992, the very long 

negotiation of the Nagoya Protocol that failed to reach lasting agreement on strong 

                                                 
7 Ibid. 
8 Ibid. 
9 Ibid. 
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user obligations, and the renewed concern that benefits are not flowing back to the 

genetic resource providers and countries of origin. Many of these systemic 

problems have been addressed in this thesis with specific reference to viruses, such 

as: 

 

• Delineating the scope of the term ‘genetic resources’ under CBD and 

Nagoya Protocol (Chapter 2). 

 

• Understanding issues of temporality and retroactivity: how to regulate ex 

situ genetic resources that were collected prior to the entry into force of the 

CBD on 29 December 1993 and the Nagoya Protocol on 12 October 2014 

(Chapter 3). 

 

• Defining precisely what is meant by the term ‘utilisation of genetic 

resources’ (Chapters 2 and 3). 

 

• The interpretation of the term ‘traditional knowledge’ under the CBD and 

‘traditional knowledge associated with genetic resources’ under the Nagoya 

Protocol (Chapters 4 and 5). 

 

• The difficulties around creating an effective multilateral ABS system to 

minimise the transaction costs associated with the default bilateral mode of 

ABS as prescribed by the CBD and Nagoya Protocol (Chapter 6). 

 

• The fact that ABS has not been effective as a conservation mechanism as 

originally intended (Chapter 7).  

 

• That ABS has created obstacles to conducting non-commercial biological 

research that generate data and knowledge that could be instrumental in 

achieving the sustainable use and conservation objectives of the CBD 

(Chapter 7). 
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These systemic issues of ABS, the unconventional nature of viruses compared to 

plants and animals and that many of the fundamental basic understandings about 

ABS have not been resolved for the genetic resources that were the intended 

subjects of regulation under the CBD and the Nagoya Protocol, makes virus ABS a 

worthy subject of research. The next section outlines the key research findings and 

the contribution to knowledge of the research in this thesis.  

 

8.3. Research Findings and Contribution to Knowledge 

This thesis was structured in accordance with Griffith University’s policy on 

‘Inclusion of Papers within the Thesis’ (Appendix). It addressed three research aims 

and five research questions at the intersection of the key themes of viruses, scientific 

research and law (see section 1.4). These aims and research questions, along with 

the key findings of each chapter are detailed below and summarised in Table 8.1. 

 

8.3.1. Chapter 2 – What is and what should never be 

The first aim of this research was to clarify where viruses are situated under the 

international laws addressing ABS, filling the legal lacuna remaining after the 

introduction of the PIP Framework in 2011. Chapter 2 demonstrated that viruses 

are unequivocally ‘genetic resources’ within the scope of the CBD and Nagoya 

Protocol.10 This textual analysis of the CBD and Nagoya Protocol clarified that all 

viruses are subject to benefit sharing obligations under international ABS law. 

Importantly, the regulation of viruses as genetic resources under the CBD and 

Nagoya Protocol means that Nation States have the same sovereign rights over their 

viruses as they do other non-human genetic resources.11 The concept of resource 

sovereignty and the application of ABS regulations may not be appropriate to deal 

with the unique nature of viruses as a specialised subset of genetic resources.12 

Chapter 2 questions the wisdom of regulating viruses under an international regime 

that is heavily burdened with conceptual and practical problems, even when applied 

to more conventional genetic resources like plants and animals.13  

  

                                                 
10 See Chapter 2, 85 of published article. 
11 See Chapter 2, 88 of published article. 
12 See Chapter 2, 88-89 of published article. 
13 See Chapter 2, 89 of published article. 
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 Chapter 2 Chapter 3 Chapter 4 Chapter 5 Chapter 6 Chapter 7 

Research Aim 

Clarify where viruses 

are situated under 

international ABS 

law 

Examine facets of the international regime on ABS that will shape future virus ABS 

arrangements 

Determine the likely 

impacts that ABS 

regulations will have 

on virological 

research 

Research Question 

Are viruses ‘genetic 

resources’ within the 

scope of the CBD and 

Nagoya Protocol? 

What are the 

ramifications of 

applying the CBD 

and Nagoya Protocol 

ABS regime to ex situ 

collections of 

viruses? 

Will the traditional knowledge (TK) 

provisions of the CBD and Nagoya Protocol 

shape future virus ABS arrangements? 

Does the PIP 

Framework, as the 

only ‘specialised ABS 

instrument’ applying 

to a specific subset of 

viruses, offer a 

suitable model for 

virus ABS more 

broadly? 

How is the 

international ABS 

regime created by 

the CBD and 

Nagoya Protocol 

affecting scientific 

research?  

Key Themes 
Law, scientific 

research and viruses 

Law, scientific 

research and viruses  

Scientific research 

and law 

Law, scientific research 

and viruses 

Law, scientific 

research and viruses 

Scientific research 

and law 

Key Finding 

All viruses are 

sovereign genetic 

resources under the 

CBD and Nagoya 

Protocol 

The legal concept of 

‘resource 

sovereignty’ predates 

the CBD 

The concept of TK 

is so broadly 

defined that any 

TK may attract 

benefit-sharing 

obligations 

Indigenous Peoples and 

Local Communities 

could hold TK 

specifically associated 

with viruses 

The PIP Framework is 

a flawed multilateral 

ABS instrument that 

will likely be 

ineffective in 

delivering promised 

benefits 

ABS policies are 

having a cooling 

effect on scientific 

research 

Table 8.1 − A summary of the research aims, questions and key findings of this thesis. 
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As a regulatory mechanism, ABS has not had the desired impact in achieving the 

conservation and sustainable use objectives of the CBD.108 Nor has it made a 

discernible impact in achieving its third objective: ‘the fair and equitable sharing of 

the benefits arising out of the utilization of genetic resources’.109 Meanwhile, ABS 

regulations are placing an undue burden on parties that wish to utilise genetic 

resources for research and development.110 The CBD and Nagoya Protocol default 

to bilateral ABS negotiations where the provider and user parties negotiate the 

terms on a case-by-case basis.111 Despite the CBD requiring parties to facilitate 

access to genetic resources, the ABS process imposes high transaction costs (often 

for both parties) and results in access delays.112 The bilateral ABS scheme created 

by the CBD may only be appropriate as a default ABS scheme for viruses where 

there is no requirement for expedited transfer as there is during health or other 

biosecurity emergencies. During epidemics and pandemics, such delays in 

accessing virus samples that are critical to mounting the outbreak and research 

response could be catastrophic. 

 

Given that Nation States have sovereign rights over viruses originating within their 

territories, the continuation of the informal virus trade is untenable.113 Viruses are 

subject to regulation under the CBD and Nagoya Protocol, but this does not 

necessarily mean they should be. Given that bilateral ABS may not be an 

appropriate form of regulation for viruses, we must start to consider alternative ABS 

modalities that still respect the sovereign rights of Nation States.114 The PIP 

Framework may provide an appropriate model for multilateral ABS 

arrangements,115 although the various problems of this model were addressed in 

Chapter 6 of this thesis. 

 

                                                 
108 See generally Chapter 7 and K Divakaran Prathapan et al, ‘When the Cure Kills—CBD Limits 

Biodiversity Research’ (2018) 360(6396) Science 1405, 1405. 
109 Convention on Biological Diversity, art 1. 
110 See analysis in Chapter 7. 
111 See Chapter 4, section III ‘F. Nagoya Protocol Art 10’, 720 of published article. 
112 See Chapter 7, section IV. 
113 See Chapter 2, ‘Discussion’, 88-89 of published article. 
114 See Chapter 3, ‘Conclusion’, 446 of published article. 
115 See Chapter 2, 89 of published article. 
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8.3.2. Chapter 3 – The long arm of viral sovereignty 

The second aim of this research was to examine multiple facets of the current 

international ABS regime that are likely to shape future virus sharing arrangements. 

This was important because contractual terms and conditions as required by the 

CBD and Nagoya Protocol and according to national laws will need to be negotiated 

for each instance of transborder virus access and utilisation. Chapter 3 presented a 

case study on the application of the CBD to the two ex situ repositories of smallpox 

viruses stored in the United States of America and Russia. Smallpox isolates were 

contributed to these repositories from multiple countries and it is uncertain whether 

the WHO, the United States and Russia, or the originating Nation States can now 

claim any form of legal title to these isolates.116 This case study demonstrated that 

the legal concept of resource sovereignty predates the CBD by at least two 

decades.117 Thus, sovereign rights over genetic resources, including viruses, can be 

claimed over virus isolates collected and stored before the CBD entered into effect 

on 29 December 1993.118 Chapter 3, therefore, contributed to addressing the second 

aim of this thesis, outlining how the CBD and Nagoya Protocol’s provisions on ex 

situ conservation are likely to shape future virus sharing arrangements. It 

demonstrated that any future use of ex situ collections of viruses may be subject to 

benefit-sharing obligations even if they were collected prior to 29 December 

1993.119 The CBD and Nagoya Protocol defer to the sovereign authority of the 

Nation State on most measures and claiming sovereign authority over pre-CBD 

collections of genetic diversity is, of course, the prerogative of the Nation State.120 

 

The debate about whether the WHO should rule to destroy or maintain the world’s 

last remaining samples of smallpox virus has been underway since 1986.121 This 

case study provided a novel approach to this argument; one based in international 

law.122 With respect to the three themes of the thesis, Chapter 3 introduced law into 

a discussion that had previously only encompassed the themes of viruses and 

scientific research. This approach allows the sidelining of the scientific and 

                                                 
116 Ibid 430 of published article. 
117 Ibid 440-441 of published article. 
118 Ibid 441. 
119 Ibid 446 of published article. 
120 Ibid. 
121 Ibid 432 of published article. 
122 Ibid 430 of published article.  
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moralistic arguments that are used to justify both retaining and destroying smallpox. 

By viewing these viruses as genetic resources under the scope of the CBD and 

Nagoya Protocol, we are forced to see them as irreplaceable sources of 

biodiversity.123 They have an intrinsic value that must be conserved for future 

generations. As argued in Chapter 3, the CBD therefore advocates for the retention 

of smallpox.124 

 

Chapter 3 also discussed the opportunity created by Article 4(4) of the Nagoya 

Protocol which allows for the adoption of specialised international ABS 

instruments for regulating specific subsets of genetic resources.125 As Nation States 

may be able to exercise sovereign authority over any smallpox viruses currently 

stored in the two repositories but that originated within their own territories, they 

could demand benefit-sharing in exchange for any new utilisations of these viruses 

that have occurred since the introduction of the CBD.126 A specialised ABS 

instrument specific to smallpox viruses may provide a legal means to preclude 

States from exercising their sovereign rights over these viruses (perhaps 

categorising them as ‘the common heritage of humankind’)127 or to agree that any 

future use of smallpox viruses in research and development are exempt from 

benefit-sharing.128 This forms a prelude to the discussion on specialised ABS 

instruments in both Chapters 6 and 7. 

 

8.3.3. Chapters 4 and 5 – Traditional knowledge related to viral 

genetic resources 

The CBD and Nagoya Protocol contain multiple references to traditional 

knowledge associated with genetic resources, and the rights of Indigenous Peoples 

and Local Communities. In achieving the second aim of the thesis, it was essential 

to address how these provisions could impact future virus ABS arrangements. To 

determine whether there could exist traditional knowledge associated with viruses 

that might qualify for consideration under the current ABS rules, it was necessary 

                                                 
123 Ibid 434 of published article. 
124 Ibid.  
125 Ibid 445 of published article. 
126 Ibid 442-443 of published article.  
127 Ibid 440 of published article. 
128 Ibid 443 of published article. 
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to first determine the precise scope of the terms ‘traditional knowledge’, ‘traditional 

knowledge associated with genetic resources’ and ‘Indigenous and Local 

Communities’ as they are used in the CBD and Nagoya Protocol. Chapter 4 

provided a textual analysis of both instruments that demonstrated that these terms 

can be broadly interpreted by Contracting Parties. That is, Nation States have the 

authority to determine their own definition for all three of these essential terms.129 

Therefore, one must use the broadest possible interpretation of ‘traditional 

knowledge associated with genetic resources’ for determining what types of 

traditional knowledge associated with viruses might qualify for ABS,130 and this 

was precisely the approach of Chapter 5. 

 

Chapter 5 examined the history of virology to identify instances of customary use 

or other practices involving viruses employed by any Indigenous Peoples and Local 

Communities. Chapter 5 introduced the concept of a ‘threshold of association’: 

where some domestic jurisdictions might require that traditional knowledge have a 

strong association with the genetic resource in question (high threshold of 

association), others may take a broader approach, choosing to regulate traditional 

knowledge with a relatively weak association (low threshold).131 The examination 

turned up many instances of traditional knowledge that could be considered to have 

an indirect association with viruses, and some instances where the association is 

direct.132 That is, instances where viruses themselves were used by Indigenous 

Peoples and Local Communities with the specific intent to produce a desired 

outcome.133 This also demonstrated the positive role that viruses have played in 

human history; they are not simply pathogens to be feared and eradicated, but useful 

genetic resources with intrinsic value to both the environment and humanity.134 

 

Discussions of traditional knowledge have previously involved the themes of 

scientific research and law.135 Chapters 4 and 5 introduced the theme of viruses to 

                                                 
129 See Chapter 4, 726 of published article. 
130 Ibid section IV ‘The Search for Meaning’, 724-726 of published article. 
131 See Chapter 5, 358 and section 5 ‘The Threshold of Association’, 362-363 of published article. 
132 Ibid section 6 ‘TK Directly Associated with Viruses’, 363-364 of published article. 
133 Ibid 363 of published article. 
134 Ibid 363-364 of published article. 
135 See generally Chapter 4 and Chapter 5 section 4 ‘The Scientific Value of TK and its 

Exploitation’, 361-362 of published article.  
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this topic. Taken together, these chapters demonstrate that the regulation of 

traditional knowledge is a facet of the international ABS regime that could shape 

future virus sharing arrangements. That is, the principles of ABS, including access 

or utilisation with prior informed consent and benefit-sharing on mutually agreed 

terms, can apply as much to the use of traditional knowledge associated with viruses 

as they do to physical virus isolates.136 This will largely depend on how Nation 

States choose to regulate ABS in their own jurisdictions. As discussed in Chapter 

5, however, there is growing intolerance to the misuse of traditional knowledge,137 

so it is advisable for user parties to defer to these ABS principles even when the 

domestic laws of the provider country do not mandate prior informed consent and 

mutually agreed terms for the use of traditional knowledge. The current and long 

negotiations of instruments at the WIPO highlight the complex and contentious 

issues related to the use of traditional knowledge that remain to be resolved.138  

 

8.3.4. Chapter 6 – The PIP Framework is not the answer 

As discussed, the Nagoya Protocol makes provisions for alternative modalities of 

ABS (i.e. multilateral arrangements) and for the adoption of specialised ABS 

instruments, providing that they are consistent with the objectives and intent of the 

CBD and Nagoya Protocol.139 Thus, in meeting the second aim of this thesis, it was 

important to determine whether multilateral arrangements are better suited to the 

unique characteristics of viruses and the requirements to expedite the ABS process 

during public health emergencies caused by viral infectious diseases. The WHO’s 

PIP Framework is widely seen, and operates as a specialised ABS instrument for a 

very specific subset of pandemic influenza viruses.140 Chapter 6 provided a textual 

analysis of the PIP Framework and analysed the movement of virus samples and 

associated benefits through the Global Influenza Surveillance and Response System 

(GISRS) as regulated by the PIP Framework to determine whether it offers a 

suitable and CBD-compliant model for the sharing of other viruses. The analysis in 

                                                 
136 See Chapter 4, 726 and Chapter 5, 365 of published article. 
137 See Chapter 5, 365 of published article. 
138 See World Intellectual Property Organization, Intergovernmental Committee (IGC) (2018) 

<https://www.wipo.int/tk/en/igc/> and included documents on ‘issues and consultations’. 
139 See Chapter 3, 445 of published article. 
140 The PIP Framework functions as a specialised ABS instrument but is not formally recognised 

as such. See Seventieth World Health Assembly, ‘Review of the Pandemic Influenza Preparedness 

Framework’ A70/17 (2017) <http://apps.who.int/gb/ebwha/pdf_files/WHA70/A70_17-en.pdf> 

section 8.3. 
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Chapter 6 encompasses all three research themes of viruses, law and scientific 

research. 

 

The textual analysis indicated that while the PIP Framework does specify 

arrangements for access to pandemic influenza viruses and benefit-sharing, there is 

in fact no direct ABS agreement between the provider parties (Member States) and 

the third-party users of those viruses (e.g. vaccine manufacturers).141 The WHO 

seemingly acts as the intermediary to this transaction, however, there is no point at 

which the Member States enter into anything other than a tacit agreement with the 

WHO for the transfer of specific virus isolates. Furthermore, the provision of 

viruses is not at all linked to the provision of benefits.142 Thus, the PIP Framework 

has decoupled access to viruses from the sharing of any associated benefits.143 The 

analysis of the operation of the GISRS indicated that during an influenza pandemic, 

the PIP Framework is likely to secure the access side of the ABS bargain but is 

unlikely to be able provide the promised benefits.144 The PIP Framework has further 

deficiencies in that it does not make provisions for accessing historical influenza 

samples145 nor any traditional knowledge associated with viruses.146 The previous 

chapters addressing the second research aim of this thesis have highlighted that 

these are pertinent aspects of virus sharing.147 For instance, the use of knowledge 

associated with traditional pig or poultry farming methods providing insights about 

the transmission or host rage of influenza viruses with human pandemic potential 

may constitute traditional knowledge, the utilisation of which could require benefit-

sharing.148 

 

The last influenza pandemic was in 2009 and the PIP Framework was implemented 

in 2011. Chapter 6 demonstrated that the PIP Framework is an imperfect 

multilateral ABS instrument; one that has yet to be tested during a pandemic. 

                                                 
141 See Chapter 6, 7-10 of published article. 
142 Ibid 14-15 of published article. 
143 Ibid section IV ‘There Is No Link Between Providing Access to Viruses and Receiving 

Benefits’, 14-17 of published article. 
144 Ibid 17-18 of published article.  
145 See generally Chapter 3. 
146 See Chapter 5, section 7 ‘A Virus-Specific ABS Framework Without TK’, 364-365 of 

published article. 
147 See Chapter 3 on virus samples collected and stored before the implementation of the CBD and 

Chapters 4 and 5 on traditional knowledge. 
148 See Chapter 5, 365 of published article. 
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Therefore, the praise for the PIP Framework and calls to extend its scope to include 

all other human pathogens are premature and potentially dangerous. The PIP 

Framework in its current state does not provide a suitable broader model for virus 

ABS and the international community must start to examine alternatives to 

expanding the scope of the PIP Framework to facilitate virus ABS.149 

 

8.3.5. Chapter 7 – Virus ABS will have a cooling effect on 

virological research 

The third and final aim of this research was to determine the likely impact of ABS 

regulations on virological research. Given the recent recognition of viruses as 

‘genetic resources’ under the CBD and Nagoya Protocol and that viruses are only 

now starting to attract regulation under domestic ABS laws, Chapter 7 considered 

the impacts of the international ABS regime on research in other biological sciences 

that have been the targets of regulation under the CBD for the last 25 years. It was 

important to assess the likely impact of ABS and whether formal regulation actually 

imposes costs and benefits, and particularly, whether the administrative 

infrastructure is likely to actually deliver as a solution to the problem of sharing the 

benefits from exploiting genetic resources.  

 

There are still fundamental and ingrained differences in the way that practising 

scientists treat viruses and the way that international law regulates sovereign genetic 

resources.150 Claims of viral sovereignty (and therefore ABS negotiations for 

viruses) are rare at present, so Chapter 7 takes a broader approach to determine how 

ABS regulations are affecting research in other biological disciplines. Reichman, 

Uhlir and Dedeurwaerdere have stated that ‘the ancillary negative impacts of [ABS] 

initiatives on pre-existing scientific research infrastructure has elicited [little] 

scholarly attention’.151 Chapter 7 addressed this gap in the literature by outlining 

the practical and legal barriers commonly encountered by scientists wishing to use 

genetic resources and highlighted some of the negative impacts of ABS on non-

commercial scientific research.  

                                                 
149 See Chapter 6, 17 of published article. 
150 See Chapter 7, section III (v). 
151 Jerome H Reichman, Paul F Uhlir and Tom Dedeurwaerdere, Governing Digitally Integrated 

Resources, Data, and Literature (Cambridge University Press, 2016) 6. 
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Chapter 7 noted that research scientists with non-commercial intent do not generally 

pose an existential threat to genetic resources.152 This is especially so for viruses 

(unless there is a limited quantity of historic ex situ samples, as is the case for 

smallpox virus).153 It is true that research scientists might generate a finding or 

innovation that makes the genetic resource in question more desirable, it is often 

not the scientists themselves that go on to exploit the genetic resource. This is 

usually the case only for users with commercial intent. Yet, domestic measures 

implementing the CBD and Nagoya Protocol are often as restrictive for non-

commercial users as they are for commercial parties.154  

 

Chapter 7 synthesised the little research quantifying the behaviour of scientists in 

the face of restrictive ABS measures.155 The evidence suggested that they are 

altering their research practices to accommodate or avoid ABS measures.156 This 

has the potential to irreversibly impact the pursuit of scientific research and the 

generation of scientific knowledge.157 Given the unique characteristics of viruses, 

the analysis in Chapter 7 suggests that ABS will serve as an impediment rather than 

as a means to distribute the benefits of scientific research more equitably.158 The 

creation of unnecessary barriers to accessing viruses is particularly problematic for 

scientists researching neglected diseases of the Global South that already have 

trouble attracting attention and research funding as they are not seen as profit-

producing endeavours.159 Thus, increasing the barriers to access at the upstream 

(access) end of the innovation process means that pharmaceutical companies may 

be even less likely to invest in research and development for neglected tropical 

diseases.  

 

Chapter 7 concluded that targeting complex ABS regulations at parties conducting 

non-commercial scientific research is an inefficient means of capturing and sharing 

                                                 
152 See Chapter 7, section III(v) [9]. 
153 See generally Chapter 3.  
154 See Chapter 7, section V. 
155 Ibid section IV. 
156 Ibid section IV. 
157 Ibid section V. 
158 Ibid section V. 
159 Ibid section V [8]. 
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benefits with the sovereign providers of genetic resources and may even be 

detrimental to the conservation and sustainability goals of the CBD. Given the legal 

and procedural barriers highlighted in this research, Chapter 7 speculated that 

creating an internationally consistent ABS system could reduce some of the 

inefficiencies of the current regime which is purposefully ambiguous and defers to 

States on the interpretation of concepts and definitions,160 and allows countries to 

implement whatever domestic legal, administrative and policy measures they deem 

suited to their own circumstances. The current approach emphasises competition 

between States,161 and encourages the development of lax access procedures and 

minimal requirements for benefit-sharing in what has been deemed a regulatory 

‘race to the bottom’.162 Standardising international access procedures could stop 

users preferentially accessing resources from more lax jurisdictions and reduce the 

temptation to avoid benefit-sharing obligations.163 Other options for addressing 

some of the shortcomings of the current ABS regime could include exempting non-

commercial research from ABS regulations altogether and demanding benefit-

sharing only from those commercial utilisations of genetic resources that result in 

tangible benefits to share. Chapter 7 further speculated that there may be 

opportunities ‘to go back to basics and work out the precise problems that ABS is 

seeking to solve and what solutions will best achieve that’.164 This idea is developed 

further in the following section although a resolution is beyond the scope of this 

current work. 

 

8.4. Implications of this Research  

The recognition of viruses as genetic resources subject to ABS regulations means 

that the international legal and scientific community must start to comprehend the 

contours of virus ABS arrangements. Understanding virus ABS will help to 

facilitate access to these unique and important genetic resources for scientific 

research, product development and especially in the field of global health security 

research and preparedness. Multiple disease outbreaks since the introduction of the 

                                                 
160 See Chapter 4, 724 of published article. 
161 As opposed to a collaborative approach that would likely be more effective in attaining the 

conservation and sustainability goals of the CBD. 
162 Bevis Fedder, Marine Genetic Resources, Access and Benefit Sharing:Legal and Biological 

Perspectives (Routledge, 2013) 113. 
163 See generally Chapter 7.  
164 Chapter 7, section V [11]. 



CHAPTER 8 

162 
 

PIP Framework have been met with confusion as to the authority of the WHO to 

control transfers of virus samples in the absence of a specific ABS agreement.165 

For instance, in 2012 the Kingdom of Saudi Arabia made a sovereignty-like claim 

over Middle East Respiratory Syndrome (MERS) coronavirus.166 In 2016, Brazil 

refused to share Zika virus samples with researchers in the United States of America 

and United Kingdom,167 and in August 2018, the New York Times reported that 

China was refusing to share H7N9 influenza viruses despite their regulation under 

the PIP Framework.168 This means that during global health emergencies, there is 

no clarity as to how viruses should be accessed, and which parties can dictate the 

terms of access and utilisation. Furthermore, the PIP Framework appears to have 

limited power to compel the sharing of influenza viruses with pandemic 

potential.169 For the overwhelming majority of viruses, however, the relevant 

regulatory instruments are the CBD and Nagoya Protocol. 

 

The key finding of this research is that countries do indeed have sovereign authority 

over their viruses under the CBD and Nagoya Protocol. The implication is that they 

cannot be forced to provide those resources free of charge to the WHO or any other 

parties, irrespective of whether the virus represents a tangible threat to global 

health.170 Viruses are on the brink of becoming fully-fledged commodities.171 The 

restriction of access to viruses through the international ABS regime also has 

implications for preparing for and responding to deliberate health threats by State 

actors (biowarfare) and non-state actors with nefarious intent (bioterrorists). This is 

because Nation States have the ability to exercise sovereign control over viruses 

                                                 
165 See Michelle F Rourke, ‘Restricting access to pathogen samples and epidemiological data: A 

not-so-brief history of “viral sovereignty” and the mark it left of the world’ in M. Eccleston-Turner 

(Ed) Infectious Diseases in the New Millennium: Legal and Ethical Challenges (Springer, In 

Press).  
166 See David P Fidler, Who Owns MERS? The Intellectual Property Controversy Surrounding the 

Latest Pandemic (2013) Foreign Affairs <https://www.foreignaffairs.com/articles/saudi-

arabia/2013-06-06/who-owns-mers>. 
167 Maria Cheng, Raphael Satter and Joshua Goodman, ‘Few Zika Samples Are Being Shared by 

Brazil, Worrying International Researchers’ STAT, 3 February 2016 

<https://www.statnews.com/2016/02/03/zika-samples-brazil/>. 
168 Emily Baumgaertner, ‘China Has Withheld Samples of a Dangerous Flu Virus’ The New York 

Times (New York), 27 August 2018 <https://www.nytimes.com/2018/08/27/health/china-flu-virus-

samples.html?smtyp=cur&smid=tw-nythealth>. 
169 Ibid. 
170 The WHO’s International Health Regulations (2005) mandates the sharing of health 

information but does not address the sharing of pathogen samples. 
171 See generally Chapter 2. 
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that have the potential to be weaponised, as was demonstrated through the case 

study on smallpox in Chapter 3, and this could limit the ability of other States to 

research and implement scientifically-proven countermeasures. 

 

This research also demonstrated that the default bilateral approach to accessing 

genetic resources and sharing associated benefits is ill-equipped to handle viruses, 

especially those viruses that pose a global health risk. The key implication here is 

that the current international legal approach to virus ABS is not working as intended 

and needs to be revisited.172 There does not appear to be much of an appetite for 

abandoning the international ABS regime, despite its deficiencies.173 The Nagoya 

Protocol continues to attract new State Parties174 and it is unlikely that States would 

be willing to enter into protracted negotiations that will result in reduced sovereign 

control over their genetic resources. Meanwhile, those States choosing to exercise 

that sovereignty by implementing strict access regulations tend to miss out on any 

available benefits because user parties have been shown to shop for access in the 

most amenable jurisdictions.175 Thus, the key implication of this research is that a 

solution for efficient virus-sharing must be found within the current constraints of 

the international ABS regime that maintains State sovereignty.  

 

Chapter 7 on the legal and procedural barriers to accessing genetic resources 

concluded that the negotiations currently underway for a new scheme for accessing 

and sharing marine genetic resources in areas beyond national jurisdiction176 may 

                                                 
172 Muller states that ‘[a] broad and objective assessment of the effectiveness and efficiency of the 

ABS regime worldwide, using fairness and equity as key measures, is urgently required’ and that 

‘[h]onest self-critique by all actors and interested parties in ABS … is likely to lead to the 

conclusion that the path taken to regulate certain aspects of ABS may have been incorrect’. See 

Manuel Ruiz Muller, ‘Access to Genetic Resources and Benefit Sharing 25 Years on: Progress and 

Challenges’ (2018) International Centre for Trade and Sustainable Development (ICTSD) Issue 

Paper No. 44 <https://www.ictsd.org/themes/innovation-and-ip/research/access-to-genetic-

resources-and-benefit-sharing-25-years-on> 19-20. 
173 See generally Chapter 7. 
174 At the start of this research, the Nagoya Protocol had 66 Parties (22 December 2015) and it 

currently has 110 State Parties (26 November 2018). See < https://www.cbd.int/abs/nagoya-

protocol/signatories/> 
175 Daniel F Robinson, Confronting Biopiracy: Challenges, Cases and International Debates 

(Earthscan, 2012) 139. 
176 The first Intergovernmental Conference (IGC) on an international legally binding instrument 

under the UNCLOS met in September 2018. Three more sessions are planned with the final 

session convening in 2020. See Catherine Benson Wahlén, Conference Addresses Management 

Tools for Marine Biodiversity Areas Beyond National Jurisdiction (2018) IISD News 28 

September 2018 <https://sdg.iisd.org/news/conference-addresses-management-tools-for-marine-

biodiversity-areas-beyond-national-jurisdiction/>.  
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provide an opportunity to revisit the fundamental problems that ABS was supposed 

to address. This multilateral process under the UN’s Convention on the Law of the 

Sea (UNCLOS) could provide ‘a kind of laboratory in which countries can 

experiment with new approaches to [ABS]’.177 The research in this thesis points to 

several realities, promises and possibilities of the international ABS regime created 

by the CBD and Nagoya Protocol, and inherent in the PIP Framework. Clearly, 

Nation States have sovereign authority over their genetic resources. With that 

comes the authority to determine the conditions of access to those genetic resources, 

including the creation of special access conditions for the use of genetic resources 

and any associated traditional knowledge held by Indigenous Peoples and Local 

Communities. Provider States should share in the benefits that arise from the 

utilisation of genetic resources, noting that some of the benefits derived through 

their use are often diffuse (e.g. data and information)178 and therefore difficult to 

capture for directed distribution. Access to genetic resources for non-nefarious 

purposes should be as simple as possible and scientific research should be promoted 

with the outcomes of science being shared widely to benefit all (not just those with 

the technological capacity to utilise genetic resources). Finally, the fairness and 

equity imperatives at the heart of ABS should not, and do not have to be sidelined. 

The result is that the benefits channelled to the providers of genetic resources should 

come from the commercial users that obtain tangible (financial) benefits from their 

utilisation.179 The key remaining issue is exactly how this might be achieved. The 

research reported in this thesis demonstrates some of the limitations and identifies 

a number of points of tension within the existing regulation complex. The thesis 

does not provide for the way ahead.  

 

Further research is required to determine the best approach to finding a more 

efficient and effective ABS model. As discussed in section 8.3.5, this may include 

standardising international ABS regulations (which may involve multilateral 

                                                 
177 Wend Wendland, “Biopiracy” on the High Seas? Countries Launch Negotiation Towards A 

New International Legally Binding Instrument on Marine Genetic Resources in Areas Beyond 

National Jurisdiction (2018) Intellectual Property Watch Blog, 14 December < http://www.ip-

watch.org/2018/12/14/biopiracy-high-seas-countries-launch-negotiation-towards-new-

international-legally-binding-instrument-marine-genetic-resources-areas-beyond-national-

jurisdiction/>. 
178 See Chapter 6, 5 of published article. 
179 See Chapter 7, section II [6]. 
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approaches to ABS)180 or exempting non-commercial users from ABS regulations 

altogether. Alternatively, the ABS transaction could be reconceptualised as a tax or 

levy on profits generated from the sale of products generated using genetic 

resources. This would reduce the barriers to accessing genetic resources for both 

commercial and non-commercial purposes as it would require benefit-sharing only 

when a product goes to market. As discussed in Chapter 7, mandatory country of 

origin disclosures on patent applications may provide a mechanism to identify when 

benefits are due and to whom they should be channelled.181 This research has 

demonstrated not only that the international ABS regime is ill-equipped to regulate 

viruses and that viruses are worthy of special consideration within this system, but 

that the system is itself is in need of reappraisal and change. 

 

8.4.1. The Global Virome Project 

The best way to examine the implications of this research is by way of a practical 

example. The Global Virome Project (GVP) is a ten-year collaborative ‘big-

science’ initiative with the aim of surveying animals around the world for novel 

viruses that could jump host species and cause disease in humans.182 After the 

publication of Chapter 2 in the European Intellectual Property Review in January 

2017, which demonstrated that viruses were subject to the same ABS regime as 

other non-human genetic resources, the author was invited to join the Legal, Ethical 

and Social Implications (ELSI) Working Group of the GVP to consult on the 

complex legal landscape of the international ABS regime and associated domestic 

laws, and to anticipate any legal barriers to achieving the objectives of the GVP. 

This research has had a direct impact on how the GVP have developed and 

implemented access procedures and benefit-sharing negotiations in multiple 

national jurisdictions.  

 

Before the introduction of the international ABS regime, big-science projects 

generally accessed samples of genetic resources freely from the environment.183 As 

                                                 
180 The FAO’s International Treaty on Plant Genetic Resources for Food and Agriculture employs 

a multilateral system for accessing some plant species that may provide a suitable model for 

certain types of genetic resources. 
181 Chapter 7, section V [10]. 
182 Dennis Carroll et al, ‘The Global Virome Project’ (2018) 359(6378) Science 872. 
183 See Michelle Rourke, Sam Halabi, Gian Luca Burci, Rebecca Katz and Mehgan Gallagher, 

‘Big Science Collaborations in the Age of Nagoya: Shaping International Research Efforts Toward 
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has been detailed in this thesis, informal access arrangements are no longer 

acceptable as they do not meet the legal obligations related to the utilisation of 

genetic resources created by the CBD and Nagoya Protocol. Thus, big-science 

initiatives using genetic resources from jurisdictions around the world must engage 

with the Nation States from which they seek biological samples.  

 

As discussed throughout this thesis, the implementation of ABS at the domestic 

level has resulted in a patchwork of ABS laws of varying rigor.184 Some countries 

are parties to the CBD alone, others are party to the CBD and Nagoya Protocol, and 

many are at varying stages of implementing these instruments through their 

domestic legislative, administrative and policy measures.185 As described in 

Chapter 7, many countries do not have clear ABS rules in place and some Nation 

States have also implemented ABS laws at the subnational level, meaning ABS 

rules can vary as much within States as between them.186 For the GVP, this means 

that virus samples cannot be collected from any country without first approaching 

their National Focal Point, determining what their ABS requirements are, obtaining 

prior informed consent and negotiating benefit-sharing on mutually agreed terms. 

In accordance with the current international ABS regime, this must occur on a case-

by-case basis, as a bilateral negotiation between provider States and the GVP. It can 

take legal professionals years and vast sums of money to comply with these 

requirements when dealing with a single Nation State, but it is particularly onerous 

for big-science projects like the GVP which must meet these administrative 

requirements for scores of jurisdictions. Other projects of this nature have 

‘foundered on the rock[s]’ of burdensome ABS requirements,187 showing just how 

counterproductive ABS measures can be.  

 

This thesis demonstrated that virus ABS must comply with a complicated set of 

regulatory requirements that can involve concepts never before applied to the 

                                                 
the Sharing of Benefits with Low- and Middle-Income Countries and Multilateral Institutions’ 

(forthcoming). 
184 See Chapter 2, 82-83 of published article. 
185 See generally Chapter 7. 
186 See Chapter 7, section III(iv). 
187 See ‘Sequencing the world’ (January 23, 2018) The Economist 

https://www.economist.com/science-and-technology/2018/01/23/sequencing-the-world accessed 

July 31, 2018. 
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sharing of virus samples, like the use of virus-associated traditional knowledge. It 

highlighted the complexities of complying with the current ABS regime and flagged 

the potential problems of applying this regulatory model to viruses. When 

attempting to get the GVP off the ground the conceptual problems of ABS (outlined 

in section 8.2) start to move off the page to constitute serious barriers to conducting 

the scientific research. For every instance of access in each jurisdiction the user 

party (the GVP) and the provider Nation State must consider and come to an 

agreement on the following: 

 

• The point at which benefit-sharing obligations can be triggered: either 

access or utilisation.  

• Does benefit-sharing need to be negotiated for each access or utilisation 

event or is it sufficient to have a single overarching ABS agreement for the 

duration of the project? 

• What constitutes utilisation for the purposes of benefit-sharing? Does 

sequencing the virus and uploading the digital sequence data to an open 

access repository constitute utilisation of the viral genetic resource?  

• What third-parties can use the data generated by the GVP and to what ends? 

This raises technical issues about how to trace the use of that data and then 

channel any benefits back to the originating Nation State.  

• Who owns the samples after collection and who owns the sequence data 

generated from those samples during and at the completion of the project? 

• Are there provisions for change of intent from non-commercial research to 

utilisation with commercial intent? 

 

The authority to collect virus samples that would have been considered public 

domain and free of charge by all scientists and nearly every Nation State just ten 

years ago is now a diplomatic issue and a source of great expense. The GVP has 

successfully negotiated access agreements in multiple jurisdictions and many more 

are yet to be negotiated, but it is clear that these regulatory requirements could 

render future large-scale biological research projects of this nature untenable. Key 

problems include the diversity of terms and conditions that are attached to 

individual virus samples (where each sample contributes to the composite results 
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and there is great difficulty in assigning the contribution and value of each 

individual sample), and the record keeping required to track and trace any future 

outputs from each sample. By way of example, one of the major benefits of big 

science projects like the GVP is to compare hundreds and thousands of samples 

from many different ecological niches. The value of the results is in the generalities 

that come from meta-analyses with no individual sample having a direct and 

quantifiable contribution.  

 

The regulatory barriers to accessing virus samples could be removed by returning 

viruses to the public domain. However, as stated, this ignores the unambiguous and 

widely-accepted international legal instruments placing genetic resources in the 

domain of the Nation State. Furthermore, it is absolutely reasonable to expect that 

benefits generated through the use of sovereign genetic resources are shared with 

the providers of those resources. The contractual ABS model prescribed by the 

CBD and Nagoya Protocol that targets benefit-sharing obligations at the access end 

of the innovation cycle has major limitations, and that it is stifling scientific 

research should be revisited.  

 

The benefits arising from large-scale science initiatives like the GVP are largely 

global public goods such as data,188 information, and a contribution to the global 

pool of knowledge. The imposition of access barriers through costly bilateral ABS 

negotiations reduces the chances that projects will be able to commence and 

produce these diffuse benefits at all, let alone capture and channel any of them to 

the sovereign providers of the genetic inputs. Of course, information and knowledge 

generated through non-commercial endeavours can be used to generate commercial 

benefits for third parties. As discussed in section 8.4, the marketplace is where 

benefit-sharing obligations could (should) be targeted to ensure a more effective 

and efficient outcome for both providers and users of genetic resources. This could 

be, for example, in the form of a tax or levy, traced through country of origin 

                                                 
188 Noting that since 2015 the PIP Framework’s Technical Working Group on Sharing Influenza 

Genetic Sequence Data has been consulting with WHO member states to discuss regulating 

genetic sequence data describing influenza virus isolates in the same way as the physical virus 

isolates. See World Health Organization, Advisory Group's work on handling Genetic Sequence 

Data under the PIP Framework (2018) 

<https://www.who.int/influenza/pip/advisory_group/gsd/en/>. 
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disclosures in patent applications.189 Such a solution would be unlikely to solve all 

the problems of ABS, but it would maintain sovereign authority over genetic 

resources and would constitute an alternative ABS modality already provided for 

by the Nagoya Protocol. Perhaps importantly, this is likely to deliver tangible 

financial (monetary) benefits as that appears to be the requirement of many Nation 

States. 

  

8.5. Future Research Directions 

This thesis demonstrated that viruses are regulated the same way as the plants, fungi 

and animals that were the intended targets of ABS regulations. It has also 

demonstrated that virus ABS is not remotely straightforward and parties wishing to 

enter into a transaction to access viruses must start to factor in issues that have not 

hitherto been associated with virus sharing, including traditional knowledge190 and 

domestic environmental conservation laws.191 Further research is required to 

characterise the many other facets of the CBD and Nagoya Protocol’s international 

ABS regime that will impact future bilateral virus sharing arrangements. This will 

include defining what ‘utilisation’ means in the context of virus-related research 

and development, determining how to deal with sovereignty claims over virus 

species that are isolated from multiple jurisdictions, working out what constitutes a 

separate viral genetic-resource for the purposes of ABS (i.e. differentiation at the 

species level or at the level of the individual isolate), and how to trace instances of 

virus access and utilisation. As discussed in section 8.4, it will also include research 

into alternative modalities of ABS that will provide a more efficient means of 

benefit-sharing in the future.  

 

Additional scholarship is also required to determine how ABS regulations apply to 

bioinformatics and in silico research. The regulation of genetic sequence 

information is gaining attention in multiple international forums including the 

                                                 
189 Muller states that country of origin ‘[d]isclosure requirements are possibly the most visible 

form of user measures and are now mainstream in all ABS- and IP-related discussions and in 

various legal and regulatory frameworks’. See Ruiz Muller, above n 76, 5.  
190 See Chapters 4 and 5 on traditional knowledge. 
191 See generally Chapter 2. 
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CBD,192 the WHO193 and the FAO.194 There is an ongoing debate as to whether the 

genetic sequence data gleaned from genetic resources should be regulated in the 

same way that the physical resources are under the international ABS regime.195 

Indeed, the genetic sequence data associated with a physical sample of a genetic 

resources might be considered intrinsic to that sample and could fall within the 

definition of ‘genetic resources’ under the CBD and Nagoya Protocol.196 This 

would mean that digital genetic sequence data could be regulated under the same 

rules as the physical genetic resources themselves, requiring user parties to meet 

the legal requirements of prior informed consent and mutually agreed terms. This 

cuts against how genetic sequences are currently shared within the scientific 

community.197  

 

It is essential that we consider what this means for viruses as they are one of the 

simplest genetic resources to express in terms of digital genetic sequence data. 

Indeed, there is evidence to suggest that some scientists are using freely available 

genetic sequence data to ‘rematerialise’ physical samples of viruses in order to 

avoid complying with access regulations.198 Not including genetic sequence data 

under international ABS regulations means that users of genetic resources have a 

means to circumvent the benefit-sharing process, thus making ABS even more 

inefficient. But the inclusion of genetic sequence data in the current ABS regime 

conflicts with the open access ideals of scientific research, where scientists 

(particularly publicly funded scientists) are encouraged (and sometimes mandated 

                                                 
192 Sarah A Laird and Rachel P Wynberg, ‘Fact-Finding and Scoping Study on Digital Sequence 

Information on Genetic Resources in the Context of the Convention on Biological Diversity and 

the Nagoya Protocol’ (2018) CBD/DSI/AHTEG/2018/1/3 <www.cbd.int/abs/dsi-

gr/ahteg.shtml#peerreview.>. 
193 Pandemic Influenza Preparedness (PIP) Framework Advisory Group Technical Working Group 

(TWG) on the Sharing of Influenza Genetic Sequence Data, ‘Optimal Characteristics of an 

Influenza Genetic Sequence Data Sharing System under the PIP Framework’ (2016) 

<http://www.who.int/influenza/pip/advisory_group/twg_doc.pdf?ua=1>. 
194 Eric W Welch et al, ‘Potential Implications of New Synthetic Biology and Genomic Research 

Trajectories on the International Treaty for Plant Genetic Resources for Food and Agriculture 

(ITPGRFA or “Treaty”). Draft Study Prepared for Special Event on Genomics Information, 28 

Oct’ (2017). 
195 See Chapter 7, n 9. 
196 See Chapter 2, 86 of published article. 
197 See Charles Lawson and Michelle Rourke, ‘Open Access DNA , RNA and Amino Acid 

Sequences : The Consequences and Solutions for the International Regulation of Access and 

Benefit Sharing’ (2016) 24 Journal of Law & Medicine 96. 
198 See Michelle F Rourke, Alexandra Phelan and Charles Lawson, ‘Challenges and opportunities 

for access and benefit-sharing following the synthesis of horsepox virus’, forthcoming; and 

Chapter 2, 86 of published article. 
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by funding bodies) to publish genetic sequence data on publicly available 

databases.199  

 

Research is also required to determine how new technologies can facilitate ABS 

and the track and trace mechanisms that are needed to enforce it. Blockchain, or 

distributed ledger technologies may provide an option here. These have the 

potential to trace those parties accessing data and information related to genetic 

resources online and perhaps even track how that data has been utilised. 

Technological solutions to some of the practical problems of ABS such as detection 

and enforcement, may facilitate benefit-sharing when virus genetic sequence data 

are used to generate income in a commercial setting, but it is unclear how 

technological fixes like blockchain might be applied to the tracking of physical 

samples of viruses.200  

 

Even with technological fixes for practical problems of ABS, the whole ABS 

endeavour still suffers from major conceptual flaws and definitional ambiguities. 

Therefore, future research efforts must also be directed at answering some of the 

foundational legal and theoretical questions of ABS as it pertains to virus sharing. 

This could include what precisely is meant by the term ‘origin’ when determining 

which Nation States have a legitimate sovereignty claim over a virus. While plant 

species have genetic variations, there is generally a level of scientific consensus as 

to what specimens are considered analogous for the purposes of ABS. Viruses, on 

the other hand, exhibit such high levels of genetic variability that any two samples 

of the same species of virus, even if isolated from the same geographical area, 

community or individual, could be genetically disparate and unique enough to be 

treated as separate entities for the purposes of ABS. When a virus is found in more 

than one country (which is more than likely for every virus that exists in the 

environment and not within an ex situ repository)201 it is not yet clear how the term 

‘country of origin’ is to be interpreted. Bilateral agreements are not feasible in such 

instances, nor is the channelling of (usually diffuse) benefits to each of those 

countries. As this very brief consideration of future research shows, ABS and virus-

                                                 
199 See Lawson and Rourke, above n 103. 
200 See Rourke, Halabi, Burci, Katz and Gallagher, above n 80. 
201 See generally Chapter 3. 
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specific ABS is a vast topic and this thesis makes a small early contribution. There 

remains, however, a huge research agenda for the future. 

 

8.6. Concluding Remarks 

It is now clear that viruses fall within the remit of the international ABS regime that 

defaults to bilateral ABS negotiations to access genetic resources on a case-by-case 

basis. This research has made a significant contribution to this field by starting to 

characterise what this means for accessing and sharing viruses, a unique subset of 

genetic resources that are abundant, have an unmatched degree of genetic diversity 

and an ability to wreak havoc on wildlife and domesticated animals, destroy plant 

species, threaten food security and imperil human health. But viruses can also be 

harnessed to great ends as essential inputs to the development of vaccines and 

antivirals and a multitude of other biotechnological applications. Their use in 

biotechnology can result in benefits that ought to be shared with the providers of 

those essential inputs, thus meeting the overarching equity and fairness objectives 

of the ABS mechanism created by the CBD and bolstered by the Nagoya Protocol. 

 

However, this research has demonstrated that the way the international ABS regime 

is currently structured is detrimental to both providers and users of viruses. The 

most concerning consequence of applying the default contractual ABS mechanism 

to viruses is that the administrative barriers to undertaking virological research 

become so high that research projects are jettisoned.202 Then users, providers and 

the rest of the world miss out on the fruits of scientific research. It is reasonable to 

expect that when tangible benefits are generated from the use of viral genetic 

resources that a portion of those benefits are shared with the State from where they 

originated. However, the current ABS system does not institute adequate 

mechanisms to capture and share those benefits and can instead act to stifle the 

scientific research that is required to generate these benefits in the first place. The 

international community must start to consider whether it is in the best interests of 

all Nation States, providers and users, to exempt the non-commercial utilisation of 

viruses from ABS altogether, or to implement a multilateral specialised ABS 

agreement that facilitates access to viruses for legitimate (non-nefarious) purposes 

                                                 
202 See generally Chapter 7. 
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and demands benefit-sharing only when there are tangible benefits to share. The 

current regulation of virus ABS under the CBD and Nagoya Protocol are ill-

considered and even dangerous when the virus is responsible for death and suffering 

and access to those samples is essential to the public health response. When ABS 

regulations hinder outbreak responses the results can be catastrophic; to maintain 

the status quo is no longer acceptable.  
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