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*135 Access and benefit-sharing was a key objective of the United Nations' Convention on Biological Di-
versity (CBD). Implementing this objective in Australia has seen the adoption of a contract model where the
terms and condition and price of access are negotiated between the bioprospector and the resource holder.
Patents are a part of the price. This article assesses the place of patents in theory and in practice through
the examples of the Craig Venter Institute contract and the Griffith and AstraZeneca Partnership agree-
ment(s) in Australia. The article concludes that there is little evidence that benefits flow to conservers and
curators of in situ biodiversity (such as protected areas) and that uncertain property and use rights from
patents may be further reducing the value bioprospectors are likely to pay to access and use biodiversity.

Introduction

The interaction between intellectual property and biodiversity conservation has a long and tortured history
following the negotiation and implementation of the United Nations' Convention on Biological Diversity
(CBD) in 1993 and the World Trade Organization's Agreement on Trade-Related Aspects of Intellectual
Property Rights (TRIPS) in 1995.1 Despite an apparent resolution to the interactions between the CBD and
TRIPS through the voluntary Bonn Guidelines on Access to Genetic Resources and Fair and Equitable Shar-
ing of the Benefits Arising out of their Utilization (Bonn Guidelines)2 and the Nagoya Protocol on Access to
Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from their Utilization to the Con-
vention on Biological Diversity (Nagoya Protocol)3 there has remained little actual consensus.4 One of the
key questions that remain to be settled is the interaction between patents and biodiversity conservation, and
the role and place of patents in promoting biodiversity conservation, recalling the CBD specifically provided
that intellectual property should support the CBD's objectives including biodiversity conservation and sus-
tainable use (art.16(5)).5

This article examines a conflict between ideals about conserving biodiversity and maintaining patents.6 In
particular, this is a case study of market-based instruments (contracts, patents, and so on) as a policy mech-
anism for achieving environmental protection goals. The analysis is situated in Australia and the Australian
legal system *136 as a developed nation that heralds both the benefits of patents as an economic instrument
in a market economy and promotes biodiversity conservation7 :

“Australia has a legislative framework in place to ensure that when new products or scientific advances are
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generated using genetic information from Australian species, Australia shares a portion of the benefits. This
allows a portion of any profits to aid biodiversity conservation in the area the native species came from.

Benefit-sharing agreements are negotiated between the jurisdiction that the genetic material is sourced from
and the organisation using it. These are commercial contracts and normal commercial practice applies re-
garding intellectual property.”8 (Emphasis added.)

The article is structured as follows: The first part sets out nature of biodiversity and its regulation in Aus-
tralia. The next part briefly considers patents over biodiversity, the international patent framework, the inter-
national biodiversity conservation framework and then the incentive theory and how this applies to biod-
iversity conservation. This is really setting the scene and the context for the agreements between the re-
source holders and bio-prospectors that include terms and conditions about patents. The point of this context
is to illustrate the complex legal landscape in which patents, as economic instruments, operate and their
minor yet important role and place in delivering the resources and the incentives for biodiversity conserva-
tion. The following part examines the contractual arrangements: first the Craig Venter Institute contract and
then the Griffith and AstraZeneca Partnership agreement(s). These examples were chosen because, in the
case of the Craig Venter Institute contract, it has been made publicly available, and the Griffith University
and AstraZeneca Partnership, because a review was funded by the Commonwealth Department of the Envir-
onment, Water, Heritage and the Arts to support the Australian Government's propositions in negotiating the
International Regime on Access and Benefit-sharing9 (the recently agreed Nagoya Protocol)10 and promote
Australia's contention about the benefits delivered by it's access and benefit-sharing regulation.11 Both these
examples demonstrate that there is little evidence that benefits actually flow to conservers and curators of in
situ biodiversity (such as protected areas). This is a critical issue as the major threats to Australian biod-
iversity are maintaining the extent and condition of populations and habitat of species and communities
(principally in protected areas), reducing the impact of invasive species on biodiversity, and implementing
effective market based mechanisms to deliver biodiversity conservation.12 The article then concludes that
there are credible questions about whether there really are benefits from these arrangements accessing biod-
iversity to promote biodiversity conservation and whether patents are contributing positively.

What is “biodiversity”?

Essentially, the CBD identifies biodiversity as existing at three main levels (art.2): genetic diversity --the
variety of genetic materials and information that is contained in all living things and that varies within and
between the populations of organisms making up single species or wider groups; species diversity --the vari-
ety of species on earth; and ecosystem diversity --the variety of the earth's habitats, ecosystems and ecologic-
al processes. This biodiversity matters because healthy ecosystems support life on earth for present and fu-
ture generations. Particularly important to Australia, biodiversity supports the economy as “the basis of our
primary production industries, such as agriculture, forestry and fisheries”, providing “services to those in-
dustries, for example by pollinating plants, contributing to soil health and recycling nutrients”, and “the
basis for the production of many other important human services such as medicines”.13 Biodiversity is cent-
ral to “the farm gate or harvest site value of products such as fish, timber, kangaroos, cut flowers and fire
wood obtained from native ecosystems”, a “portion of the market value of products--including cattle, sheep,
timber and agricultural produce--obtained from managed production systems that can be attributed to biod-
iversity services such as pollination and the maintenance of soil fertility and water quality”, “financial loss
from … declining productivity following ecosystem degradation as a result of, for example, invasion by
weeds and ferals, soil erosion, dry-land salinity, soil acidification, toxic algal blooms and pollution”, and so
on.14 In short, biodiversity is a critical aspect of Australia's *137 continued economic viability and so its
conservation is important.15 Major focuses of that conservation now is on ecosystems and in situ biod-
iversity (such as protected areas, habitat connectivity, sustainable natural resource management practices,
and so on).16
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What does the CBD prescribe?

The CBD has three objectives (art.1):

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 utilisation of genetic resources, including
by appropriate access to genetic resources and by appropriate transfer of relevant technologies, taking into
account all rights over those resources and to technologies.”

The term “genetic resources” means “genetic material of actual or potential value” and the term “genetic
material” means “any material of plant, animal, microbial or other origin containing functional units of
heredity” (art.2). The meaning of the term “genetic resources” in the CBD is not entirely clear, albeit the ge-
netic resources over which access is being controlled are either from the state of origin of the resource or ac-
quired by a party in accordance with the CBD (art.15(3). The parties to the CBD intended to cover a broader
range of materials than the earlier United Nations Food and Agriculture Organization's International Under-
taking on Plant Genetic Resources.17 The Conference of the Parties to the CBD acknowledged that, in prac-
tice, the CBD definition had difficulties of under- and over-inclusion: including human genetic materials,
leaving out biochemicals and ex situ holdings acquired before December 29, 1993, and applying only to
some marine resources.18 There remains no definitive explanation of what the term “genetic resource”
might mean, although in practice, a number of contracting parties have adopted access regimes with broader
scope than the CBD's definition, including “genetic resources and derivatives” that includes chemicals de-
rived from biological organisms.19 The ongoing elaboration and negotiation of the International Regime on
Access and Benefit-sharing,20 and attempts to negotiate at the World Health Organization the Pandemic In-
fluenza Preparedness Framework for the Sharing of Influenza Viruses and Access to Vaccines and other Be-
nefits,21 shows that the content of the CBD's term “genetic resource” remains broad, flexible and conten-
tious.22

The third objective of the CBD was a fundamental shift in international measures to conserve biodiversity
by recognising the sovereignty of states over their own genetic resources (art.3), and introducing intellectual
property like patents into the economic and policy debates about conserving genetic resources (art.15).23
The text finally adopted in the CBD was agreeable diplomatic language for the tension between those con-
tracting parties that considered intellectual property should be maintained and respected and those contend-
ing that their genetic resources have value and exploiting that value was an opportunity to address poverty
alleviation and technological development.24 The outcome of these contentions in the final text of the CBD
was to postpone the resolution through language effecting a compromise: “that patents and other intellectual
property rights may have an influence on the implementation of this [CBD]” with an obligation to
“cooperate in this regard subject to national legislation and international law in order to ensure that such
rights are supportive of and do not run counter to its objectives” (art.16(5)). This outcome was, at best, just
an in-principle agreement to exchange genetic resources for “benefits” that might include access to and
transfer of technology. The standards of “best practice” are set out in the voluntary Bonn Guidelines that fa-
vour a contract model with agreement between the bioprospector and the resource holder (biodiversity con-
server).25 So, essentially the CBD was a bargain where those wanting access to exploit biodiversity were re-
quired to negotiate with those holding the biodiversity. The access was then reflected in the agreed terms
and conditions and price, and intellectual property like patents were a part of the bargain for access and con-
tributed to the price of access.26

*138 Domestic regulation of biodiversity conservation
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The Australian regulation of various aspects of biodiversity conservation is diverse and considerable.27 In
response to the CBD's third objective and the Bonn Guidelines,28 formal regulation of access and benefit-
sharing has been adopted by the Commonwealth (Environment Protection and Biodiversity Conservation
Act 1999 (Cth)), Queensland (Biodiscovery Act 2004 (Qld)) and the Northern Territory (Biological Re-
sources Act 2006 (NT)) in respect of land under government controls.29 Other privately held lands in those
jurisdictions and the other unregulated jurisdictions (New South Wales, Victoria, South Australia, Tasmania
and Norfolk Island) determine access and benefit-sharing as a private (unregulated) agreement between the
land holder and bioprospector.30 In essence the Commonwealth regulation requires an access permit (nil for
non-commercial purposes and otherwise costing approximately AUD 50 (%EB##25): Environment Protec-
tion and Biodiversity Conservation Regulations 2000 (Cth) reg.18.02(1)) and for commercial or potential
commercial uses of the accessed materials a benefit-sharing agreement between the parties is required based
on “terms mutually agreed”, “adequate benefit-sharing arrangements including, that if practicable, some be-
nefits would be used for biodiversity conservation in the area from which the resource was obtained” and
“prior informed consent of any Indigenous owners”.31 The model contracts for the access and benefit-shar-
ing agreement address benefits for the use of Indigenous knowledge, threshold payments (for example, phar-
maceutical, nutraceutical or agricultural purposes then payments, for gross revenue received from commer-
cialisation of nil for less than AUD 500,000, 2.5 per cent for between AUD 500,000 and 5,000,000 and 5 per
cent for more than AUD 5,000,000 (%EB##2,500,000), and various additional benefits including ad hoc re-
search, research funding to a local research institution, joint ventures with an Australian research institution
or an Australian company, capacity building, technology transfer and scientific research and development
programmes.32 The model contract also addresses “proposals to benefit biodiversity conservation in [the]
access area” and provides:

“Benefits may include (but are not limited to) improved knowledge of: biodiversity; taxonomy; biological
and ecological processes; impacts of environmental change; or data and knowledge that will assist in the
conservation and management of the environment.”33

Importantly, the model contract defines “intellectual property” to include,

“copyright; all rights in relation to inventions (including patent rights); all rights in relation to plant varieties
(including plant breeders rights); registered and unregistered trademarks (including service marks), designs,
and circuit layouts; all other rights resulting from intellectual activity; know-how (whether patentable or
not).”34

The contract then provides that any “intellectual property” vests in the bioprospector and that subsequent
dealings with intellectual property (such as licences and assignments) must be consistent with the model
contract and that the Commonwealth “will continue to receive an equitable share of the benefits arising from
subsequent use”.35 The significance of this arrangement is that the Commonwealth is giving away any
claims to intellectual property in exchange for the bioprospector promising to share a portion of gross
moneys received from retail sales *139 of the materials or products containing the material.36 So far there
have been approximately 60 permits issued and seven benefit-sharing contracts completed.37 The actual
terms and condition agreed are confidential, albeit the “mutually agreed terms for benefit-sharing followed
the model contracts provided by [Department of the Environment, Water, Heritage and the Arts] closely”.38
To date there is no record that amounts have been paid according to these agreements. Further, any moneys
received by the Commonwealth would go straight to the consolidated revenue, and would need to be appro-
priation.39 There are no appropriations of any monies hypothecated from access and benefit sharing ar-
rangements for any particular conservation activities (such as a “Special Account” associated with access
and benefit-sharing agreements).

Under the Environment Protection and Biodiversity Conservation Regulations 2000 (Cth) reg.8A.05(1) the
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Australian Antarctic Division, the Great Barrier Reef Marine Park Authority, the Australian National Botan-
ic Gardens and the Australian Institute of Marine Science have been declared able to enter into their own ac-
cess and benefit-sharing arrangements with bioprospectors. Under these arrangements approximately 400
permits have been issued.40 The terms and conditions of any access and benefit-sharing contracts are not
disclosed because they are confidential. Under these arrangements so far, only “in-kind” benefits have been
received.41

Domestic regulation of patents

The Commonwealth's Patents Act 1990 (Cth) is a statutory scheme conferring a privilege to dealings with
the idea in the patent protected product or process together with control over how the patent protected
product or process is used. The Patents Act 1990 (Cth) threshold requirements are: a “patentable invention”
and this includes almost any product or process; novelty; inventive step (non-obviousness) and a description
of the invention so that others can perform the invention (s.18). Once these threshold requirements are satis-
fied the applicant gets a patent and “the exclusive rights, during the term of the patent, to exploit the inven-
tion and to authorise another person to exploit the invention” (s.13). The “exclusive rights are personal prop-
erty and are capable of assignment and of devolution by law” and comprise, for 20-25 years, to “make, hire,
sell or otherwise dispose of the product, offer to make, sell, hire or otherwise dispose of it, use or import it,
or keep it for the purpose of doing any of these things” and use the method or process or do any of these
things with the product of the method or process (s.13 and Sch.1). The Patents Act 1990 (Cth) complies with
TRIPS and the later TRIPS-plus Australia-United States Free Trade Agreement.42

The Commissioner of Patents exercises her statutory powers according to a range of policy and guidance
materials that contribute to the environment (or the matrix of legalities) in which decisions are made includ-
ing devolved management, the outcomes and outputs framework, and that the Commissioner is employed
with “performance” incentives aligned with the outcomes and outputs.43 The important point here is that the
Commissioner's incentives are directed to the “customers” applying for patents, and she has absolutely no
concerns about environmental perspectives and the interaction between patents and biodiversity conserva-
tion imperatives.44

The “market failure” and incentives to conserve biodiversity

As a generalisation, market based economies like Australia have addressed biodiversity conservation as a
market failure.45 This approach reflects the theory that the benefits of biological diversity conservation ac-
crue to society and cannot be sufficiently captured by those likely to undertake the conservation--the mar-
ginal private returns from conservation activities do not correspond with their marginal social returns fa-
vouring biological diversity destruction and decline.46 In addressing the market failure Australia has adop-
ted a range of methods to incentivise biodiversity conservation.47 Significantly, in determining an access
and benefit-sharing scheme implementing the CBD's obligations and applying to the *140 Commonwealth,
there were four “overarching principles, or desirable features” including that the regulation “provide incent-
ives for the conservation and sustainable use of biological resources”.48 The final form of the regulation un-
der the Environment Protection and Biodiversity Conservation Act 1999 (Cth) and the Environment Protec-
tion and Biodiversity Conservation Regulations 2000 (Cth) establishes biodiversity as an object of transac-
tion by regulating access and benefit-sharing, clearly defining what was to be exchanged and then imposing
obligations on the subsequent users of any accessed biological resources to share the benefits according to
the terms and conditions of a contract.49 This same Commonwealth approach has been replicated in the
Queensland Biodiscovery Act 2004 (Qld) and the Northern Territory Biological Resources Act 2006 (NT).
50 In short, this approach allows part of the social value for individual economic activities to be appropri-
ated, thus compensating those likely to undertake the conservation activities, and providing an incentive to
undertake future conservation activities:
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“Exclusive property rights will induce economic agents, who are interested in the utilisation of genetic re-
sources, to pay for the access to genetic resources. This entrance fee will compensate those agents who bear
the cost of conserving and providing genetic resources, and hence create real economic incentives for enga-
ging in protection and provision of diverse genetic resources.”51

The contract is the favoured instrument because it allows private actors to set the terms and conditions of
their transaction that is best suited to their particular circumstances: a meeting of minds agreeing to the ex-
change of access to biodiversity for a “price” agreed between the parties, the “price” comprising: money;
transfer of technology; training; infrastructure; access to new information; intellectual property; and so on.
52

For our purposes patents are a part of the price for access. Typically this will be an agreement where the
contract will set out that if any of the accessed materials are subject to a patent then the parties agree to
share some of the benefits that flow from the commercialisation of the patent protected product or process.
53 Typically this will be a share of royalties, but it can also include sharing patent protected technology, ac-
cess to know how, training, and so on (addressed further below). So the particular patent contribution, at
least in theory, is by capturing some of the value from innovative, creative and useful applications of the ac-
cessed biological resources and returning this as part of the price paid for access. Importantly, not only do
patents contribute to the price, they also contribute to the incentive to conserve biodiversity by privatising
some of the value. Recall that the solution to the market failure for biodiversity conservation was to allow
part of the social value for individual economic activities to be appropriated, thus compensating those likely
to undertake the conservation activities, and providing an incentive to undertake future conservation activit-
ies.

This theory provides a measure against which the policy and implementation of access and benefit-sharing
arrangements can be assessed: whether the marginal private returns from conservation activities are suffi-
cient to at least correspond with their marginal social returns? If the private returns are less, then the destruc-
tion and decline of biological resource stock, rather than its conservation, can be expected.

Further, in addressing patents there are two aspects to the question whether the marginal private returns from
conservation activities are sufficient to at least correspond with their marginal social returns:

• the certainty of the property and use rights in the tangible accessed materials (so the tradable privately ap-
propriable value); and

• the value of the property that can be transacted (so the privately appropriable value). To be effective in ad-
dressing biodiversity conservation the private returns need, in large part, to be in money to pay for fences,
eradicating weeds, controlling feral animals, establishing protected areas, and so on.

These aspects are considered next looking at the effect of current patent practice on the certainty of the prop-
erty and use rights in the accessed materials, and then the Craig Venter Institute contract and the Griffith and
AstraZeneca Partnership agreements are considered.

*141 Certainty of the property and use rights

At least in theory, we can distinguish between the property values established in the biological resources by
controlling access through a contract and the value of the potential intellectual property from using that bio-
logical resource. So the contract can identify the biological materials collected with sufficient certainty that
the parties can know what is being transacted and a third party can know what was transacted (the property
rights over the accessed biological resources that deals with the tangible biological resources). Meanwhile
patents relate to the intangible innovation and creativity in products and processes that result from using the
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biological resource. This distinction between the tangible and intangible may not, however, be so elegant in
practice as a modern patent confounds both the right to deal with the biological resource as it is embodied in
a tangible form (such as a purified and isolated gene sequence, or a composition per se), and the right to pre-
vent others from using the biological resource in other embodiments (such as the gene sequence in a dia-
gnostic device).54

An analogy illustrates the concern. Consider a broadly claim invention disclosing the “invented” composi-
tion embodied as the letters NATURE used as a journal name. Other undisclosed embodiments might in-
clude: related sequences using these letters, or some of these letter sequences, and their uses as journal
names, such as related sequences like TURN, RATE, UREA, NAT-words, TUR-words, and so on; the uses
of those words in names, sentences, paragraphs, chapters, articles, books, and so on. As a result of this sort
of patenting practice, and these kinds of representative claims, broadly claimed patents can be enforced
against later inventors across a broad range or products, processes and uses well beyond the embodiment in
the hands of the applicant.55 Two examples of granted patents illustrate that this concern is real: one a DNA
sequence claim and the other to an organism (a plant).

A claim to a P. hybrida flavonoid-3%CC,5%CC-hydroxylase was to any DNA sequence “at least 40% simil-
ar to all or part of the [DHK hydroxylating enzyme] sequence” set out in the patent application.56 The signi-
ficance of this claim was that the flavonoid-3%CC,5%CC-hydroxylase is a cytochrome P450, a class en-
zymes that occur in a wide variety of organisms and may be grouped into families, each family having great-
er than 40 per cent sequence homology, and characterised by a 10 residue (cysteine heme-iron ligand) signa-
ture specific to P450 enzymes.57 Potentially this patent application covered a range of other P450 enzymes
in the claimed plants and in a range of other organisms, and arguably every P450 enzyme or functional part
of a P450 enzyme.58 In short, this is a broad claim that is likely to prevent others using the sequences and
the vast array of related and similar sequences, including all those sequences still out there awaiting discov-
ery and with a whole range of novel functions and applications.59

Next a claim to a sexual cross between two varieties of Jalapeno peppers. The claim was to:

“1. A hybrid pepper plant grown from seed deposited with the ATCC under Accession No PTA-2275.

2. Fruit harvested from the plant of claim 1.

3. Hybrid seed which can be grown to yield a pepper plant of claim 1.”60

The claims were “directed to a new pepper variety that bear fruit that are sweet, red and low-seeded and re-
semble a Jalapeno pepper in size and shape” and “a method for making the plants [is] also provided”. Claims
1 and 2 appear to be confined to the plants and fruits grown from the deposited seeds, while claim 3 appears
on its face to extend more broadly to any “hybrid seeds” that can “yield” the “pepper plants” that can be
grown from the deposited seeds. The ambiguity arises here, as it is not clear what characters the deposited
seeds have that “hybrid seeds” could be grown to “yield”. That is, it is uncertain whether the invention is
confined only to the deposited seeds, or relates to a broader invention of which the deposited seeds are a rep-
resentative sample, and if so, the characters of the plant grown from the deposited seeds that the “hybrid
seed” must possess. This is confounded because the deposited seeds themselves are a representative sample
of the possible outcomes of a sexual cross of the parental varieties.61 In short, this is a broad claim that is
likely to prevent others using the parental varieties to make a cross because it might arguably produce a sim-
ilar progeny to the patented variety. This claim essentially locks up the parental varieties and other varieties
that might produce those claimed characters.62

Recall the solution to the market failure for biodiversity conservation was to establish biodiversity as an ob-
ject of transaction by regulating access and benefit-sharing clearly defining what was exchanged. The con-
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cern is that broad patent claims in effect expropriate the genetic resources by covering the range of econom-
ically exploitable materials and deliver uncertain property and *142 use rights because past claims (and dis-
closures in the public domain) to compositions per se may limit the value of future uses of the same or simil-
ar compositions. And this is likely even where those uses are entirely different, because the patent's
“exclusive rights” are attached to the composition per se rather than its many and varied useful applications.
As a consequence, the problems posed by patents are:

• the potential to undermine the value of the accessed biological resource and other in situ biological re-
sources by creating uncertain property and use rights in the tangible accessed materials; and

• a limitation on the uses of that material in innovative or creative and useful embodiments, including other
innovative or creative and useful embodiments.

Thus the way patents are granted undermines the value of biodiversity both to the certainty of property
through uncertain broad claims, and then limiting the potential value of future uses in other embodiments.63

Craig J Venter Institute contract

The biological resources access agreement between the Commonwealth of Australia and the Craig J Venter
Institute in 2004 is publicly available and provides an illustration of the kinds of access and benefit-sharing
agreements in place and the kinds of benefits that flow from these arrangements.64 The genesis of this
agreement was the global voyage in 2003 of the Sorcerer II with Craig Venter and various scientists to un-
lock the secrets of the oceans by sampling, sequencing and analysing the DNA of the micro-organisms liv-
ing in the oceans.65 When the Sorcerer II came to Australian waters to collect samples they needed to form-
alise this arrangement through an agreement with the Commonwealth of Australia (the Federal Govern-
ment). At the time the Commonwealth's access and benefit-sharing regulation was still being negotiated and
did not commence until December 1, 2005.66 The recitals indicate that the agreement was negotiated in con-
templation of the CBD's commitments and Australia's adoption of the Bonn Guidelines that formed the
foundation for the later regulatory scheme. The intellectual property provisions provided:

“5.1 -- All property rights in and in relation to the Materials and the Results, including Intellectual Property
arising (directly or indirectly) from the Collaborator's use of the Materials or the Results vests, or will vest,
in Australia.

5.2 -- Without limiting clause 5.1, all Intellectual Property rights arising from use of the Materials, the Res-
ults or any Derivative other than for the Approved Research, or from any other breach of this agreement by
the Recipient, will vest in Australia.”

The phrase “intellectual property” was defined to mean:

“1.1(h) … statutory and other proprietary rights in respect of copyright and neighbouring rights; all rights in
relation to inventions, patents, plant varieties, registered and unregistered trade marks, registered and unre-
gistered designs, circuit layouts and confidential information, but does not include moral rights that are not
transferable.”

Essentially, in return for permission to collect the samples, Venter agreed that the materials and results
would vest in Australia, and that any intellectual property arising for any uses of the materials or results will
also vest in Australia.

The “Approved Research” under the contract was to:

“Inventory the microorganisms that live in oceans within Australia's jurisdiction, and in soils in some places
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within Australia or its Territories, to better understand overall species diversity, discover and characterize
new bacterial and viral species, evaluate the ecological roles that dominant (but generally unculturable) mi-
crobes play in the ecosystem, and establish and publish a freely shared, global environmental genomics data-
base that can be freely used by any person or entity.”

The results of the research were then made freely available through the Community Cyberinfrastructure for
Advanced Marine Microbial Ecology Research and Analysis database (or CAMERA database) at the web-
site http://www.camera.calit2.net/.67 One of the conditions of using the database is:

“As a condition of my use of the CAMERA website, I acknowledge and agree that the genetic information
available through the CAMERA website may be considered to be part of the genetic patrimony of the coun-
try from which the sample was obtained. As a user, I agree to: (1) acknowledge the country of *143 origin in
any publications where the genetic information is presented; (2) contact the CBD focal point identified on
the CBD website if I intend to use the genetic information for commercial purposes.”68

The “the CBD focal point identified on the CBD website” (or “CBD NFP”) for Australia is the Common-
wealth Department of the Environment, Water, Heritage and the Arts.69 Any moneys received by the Com-
monwealth would go straight to the consolidated revenue, and with no appropriation for particular conserva-
tion activities, those monies are not hypothecated for any activities.70 So far there have been no contacts for
commercial uses and no payments made. The principal outcome of the collection of samples in Australian
waters has been a contribution to the CAMERA database that now comprises many millions of sequences
and billions of base pairs.

Griffith University and AstraZeneca as a partnership

The Queensland Biodiscovery Collaboration is the partnership between Griffith University and AstraZeneca
for Natural Product Discovery starting in 1993 and formally ending in 2007.71 The partnership was estab-
lished in response to Australian Government's “Factor f” scheme that was an incentive scheme where, in re-
turn for investments in the research or manufacture of pharmaceuticals, the Australian Government would
pay a higher price for a company's drugs under the universal health scheme.72 There were also other contri-
butions, such as from the Queensland Department of State Development, although the extent of these other
contributions is not entirely clear.73 The partnership was formalised through a contract between Griffith
University and AstraZeneca--unfortunately this is, and remains, confidential so we only have reports about
what it provided.74 Significantly, the reports state the sample collection was sub-contracted to predomin-
antly the Queensland Herbarium and the Queensland Museum, and that AstraZeneca retained all intellectual
property:

“Griffith University retains ownership over the biota samples and compound libraries that resulted from the
partnership. Intellectual property rights to commercial products developed from the partnership remain with
AstraZeneca.”75

The reports also state that AstraZeneca invested more than AUD 100 million during the term of the partner-
ship, that was spent as follows: AUD 45 million to build the research unit at Griffith University; AUD 9 mil-
lion annually to running costs; and AUD 9 million for the collection of samples by partner institutions.76
The monetary benefits were reported as fees for samples (or to cover the costs of an agreed-upon work plan)
and royalties, and royalties that may or may not materialise (noting that none have yet).77 The non-
monetary benefits were reported as the provision of vehicles, equipment, technology, training, building of a
state-of-the-art natural product discovery unit and increased knowledge of biodiversity.78 More generally
the cited benefits were:

“The AstraZeneca/Griffith University collaboration initiated in 1993 has contributed valuable monetary and
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non-monetary benefits to Queensland. The collaboration contributed to the understanding of Queensland's
plant and marine biota with the discovery of 37 new plant species and nearly 1500 new marine organisms. It
also resulted in more than [AUD] $100 million in investment in biodiscovery R&D in Queensland and cre-
ated 43 fulltime jobs and directly supported some of the research work of the Queensland Herbarium and the
Queensland Museum. The types of jobs created have expanded Queensland's highly skilled workforce, and
attracted new scientists to Queensland.”79

*144 The only moneys going to conservers and curators of in situ biodiversity may have been the fees paid
for samples, being a portion of the AUD 9 million paid to the collecting institutions. The ongoing use of the
samples collected as part of the Queensland Biodiscovery Collaboration now contribute to research and part-
nerships of the Eskitis Institute for Cell and Molecular Therapies for novel drug- and cell-based therapies for
human diseases in the thematic areas of cancer, infection and immunity, neglected diseases, neurodegenerat-
ive diseases and stem cell biology.80 The intellectual property arrangements and whether any moneys are
provided to conservers and curators of in situ biodiversity from where these samples were collected are un-
clear.

Conclusions

This article shows that patents are involved in the debates about biodiversity conservation and that there is
some useful thinking about their role and effectiveness from an economic perspective. The principal ques-
tion was whether the marginal private returns from conservation activities are sufficient to at least corres-
pond with their marginal social returns? If the private returns are less, then the destruction and decline of
biological resource stock, rather than its conservation, can be expected. The analysis considered two aspects
to this issue: the certainty of the property and use rights in the tangible accessed materials; and the value of
the property that can be transacted as reflected in the access and benefit-sharing contract.

While the analysis is not definitive, the granting of patents appears to undermine the certainty of the prop-
erty and use rights in the tangible accessed materials by allowing broad claims that reach through to both ex-
isting biodiversity per se that remains to be discovered and isolated (or “invented”) and the possible uses of
that biodiversity in inventive and creative ways. The consequence of uncertain property and use rights is to
reduce the value bioprospectors are likely to pay to access and use biodiversity.

To be effective the benefits flowing from access and benefit-sharing contracts need to be private returns that,
in large part, are money to pay for fences, eradicating weeds, controlling feral animals, establishing protec-
ted areas and so on. Other non-monetary benefits, while undoubtedly significant, are unlikely to promote
biodiversity conservation as effectively as they are more in the nature of social benefits. Recall that the ma-
jor threats to biodiversity are loss of habitat and invasive species that are managed primarily by establishing
protected areas and limiting (or managing) invasive species (such as by building fences, eradicating weeds,
controlling ferals and so on). Both the Craig Venter Institute contract and the Griffith and AstraZeneca part-
nership agreement(s) demonstrate that there are valuable and useful benefits flowing from these arrange-
ments. Thus the conclusions from the report about the Griffith University/AstraZeneca partnership:

“Monetary and non-monetary benefits in this case fall within the standard package for ‘best practice’, but it
is in the accumulated and multi-faceted nature of the benefits that the real gains for the State and country are
to be found. These include the collections and compound libraries, the advanced natural product discovery
unit, and the enormous gains in taxonomic and ecological understanding that resulted from the collections.
This case demonstrates that these benefits can be of equal, or greater, importance to the potential monetary
benefits from royalties should a product be commercialized.”81

But both the Craig Venter Institute contract and the Griffith and AstraZeneca partnership agreement(s) also
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demonstrate that the likely benefits are not easily privately appropriable. Thus, from the Craig Venter Insti-
tute contract there have been no commercialisation agreements from the results used from the CAMERA
database obtained from Australian materials, and that has been no cash out of this arrangement. On this
basis, the other uses of the oceans and waterways, like fishing, mining, and so on, look like much better pro-
spects and much more likely uses of these oceans and waterways than biodiversity conservation. In other
words, the social returns are good, but the private returns appear very limited. Significantly, however, this
agreement maintains control over intellectual property with the prospect of intellectual property contributing
to future private returns.

And from the Griffith and AstraZeneca partnership the price paid of AUS 100 million over 14 years with a
whole range of benefits in equipment, technology, training, and increased knowledge of biodiversity and so
on, but less that AUD 9 million has gone to those actually conserving biodiversity in the form of royalties
for collection.82 Again, the social returns are commendable, but the private returns are limited. And again,
the other uses of the lands like farming, forestry, mining and so on look like much better prospects and much
more likely uses of those lands than biodiversity conservation. Significantly, this partnership gave away
control over intellectual property to AstraZeneca with no prospect of intellectual property contributing to fu-
ture private returns to conservators from AstraZeneca. Presumably, the current holders of this collection, the
Eskitis Institute for Cell and Molecular Therapies, have the ability to control some intellectual property
claims although it is not clear whether they would transfer any monetary benefits to conservators.83

*145 Most importantly, this analysis shows that there are credible questions about whether there really are
private returns from these arrangements accessing biodiversity, and whether patents are contributing posit-
ively. This is significant because unless the private returns can pay for fences, maintaining ecosystems, erad-
icating weeds, controlling feral animals, establishing protected areas and so on, then other uses are likely to
take preference. And those other uses are unlikely to involve biodiversity conservation. Importantly, these
conclusions also challenge the Australian Government's contentions about the benefits delivered by its ac-
cess and benefit-sharing regulation in negotiating the Nagoya Protocol.84 While the protocol demonstrates a
consensus there are likely to be few consequences for the likely benefits actually flowing from accessed ge-
netic resources. The major impact of this protocol is likely to be only on the need to address traditional
knowledge (where relevant), and ensure that accessed materials are adequately documented in their sub-
sequent uses. The protocol is neither binding nor prescriptive about the form or content of benefits that
should be addressed in access and benefit sharing arrangements. Significantly, the protocol is very clear in
its language to avoid both a hierarchy between the protocol and other international instruments (such as
TRIPS) and affecting the rights and obligations derived from any existing international agreements (such as
TRIPS).85 In short, the Nagoya Protocol seems unlikely to change either the form or content of benefits, or
secure any change in favour private returns over social returns, and merely maintains the status quo for pat-
ents.

This work was supported by an Australian Research Council grant to research “Promoting Plant Innovation
in Australia: Maximizing the Benefits of Intellectual Property for Australian Agriculture” DP0987639.
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