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 INTRODUCTION 
 Medicine often focuses on naturally occurring 
materials for products and applications. 
Searching for such compounds in extreme 
but delicate environments such as rainforests, 
deserts and hot springs is  bioprospecting .  1,2   
Indigenous peoples here also have cultural 
knowledge that contributes to this 
development. Yet,  biopiracy  occurs when 
bioprospecting is used to appropriate 

knowledge and biodiversity resources to gain 
exclusivity over benefi ts using intellectual 
property rights (IPRs) without sharing with 
indigenous populations.  2,3   Further, a focus 
on short-term economic benefi ts limits 
appropriate biodiversity management by 
governments in often the most destitute parts 
of the world. Global health consequences of 
biopiracy include a litany of issues including 
lack of access to medicines, failure to 
compensate for valuable traditional knowledge 
and depletion of biodiversity resources that 
are needed by indigenous communities for 
their own health care. 
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 Because of the global nature across public 
and private entities of bioprospecting, 
biopiracy and biodiversity, responsible 
approaches may be best performed through 
global public-private partnerships (PPPs). 
These concerns surrounding biopiracy and 
biodiversity management are explored below.   

 GLOBAL GOVERNANCE 
FAILURE 
 Global governance to ensure adequate benefi ts 
sharing while promoting responsible 
biodiversity development has been ineffective. 
Efforts have focused on intellectual property 
right   (IPR) rules governing private economic 
development under the World Trade 
Organization TRIPS regime (WTO Trade-
Related Aspects of Intellectual Property) as 
well as international sovereignty approaches. 
Both have failed to protect indigenous rights, 
prevent biopiracy, or provide for responsible 
biodiversity development.  4 – 7   Most governance 
strategies focus on private sector efforts, 
resulting in little incentive for resource-poor 
countries to invest resources in biodiversity 
conservation, placing these resources at 
risk for depletion.  5   Indeed, in the 1990s, 
developing countries did dangerously 
deplete their natural resources.  5   

 As a basic matter, overall global governance 
relies on market forces and state independent 
government entities within a defi ned territory, 
which preclude participation and protection of 
indigenous communities (both in developed 
and developing countries) comprised of 
groups of diverse social self-identifi cation. 
This has therefore not incentivized developing 
countries to invest in conservation, which 
threatens to again deplete these resources. 
Further, WTO member states must 
implement minimum IPR protections, 
including patentability of living organisms or 
their processes. However, these IPR processes, 
and the infrastructure to support them, have 
not been recognized by many indigenous 
communities, signifi cantly limiting their access 
to at least the theoretical legal rights afforded 
by these systems.   

 BIOPROSPECTING, BIOPIRACY 
AND BIODIVERSITY 
MANAGEMENT 
 The potential from bioprospecting has been 
recognized for decades.  8   Indeed, building on 
indigenous peoples ’  knowledge of biodiverse 
resources and their use is a recognized drug 
discovery strategy.  8   

 Globalization and biotechnology have 
coalesced to result in drug development in 
every potential environment. Clearly, the 
identifi cation and development of drugs 
crosses geopolitical and international legal 
lines. Recognizing this trend, the WTO 
developed intellectual property standards and 
rule systems defi ning global IPRs.  9,10   

 Despite the benefi ts of the IPR regime to 
stimulate and legitimize bioprospecting,  8   
biopiracy have still occurred.  4   TRIPS rules 
have provided clear guidelines for drug 
development by western, culturally acclimated 
players, but have also resulted in independent 
commercialization of products from 
biodiversity and indigenous cultural 
knowledge without sharing benefi ts with 
these peoples, in other words, biopiracy. 
Unfortunately, egregious examples exist of 
the phenomena.  2,8   Further, indigenous 
peoples have also not been protected by their 
own governments. Sovereign entities have 
taken unilateral actions that leave indigenous 
peoples and their resources outside benefi ts 
sharing arrangements. This includes the sale 
of Hoodia by sovereign actors to a 
pharmaceutical company while ignoring 
indigenous communities ’  needs.  8   The drug 
was later sold for US $ 21 million.  8   

 Indigenous peoples environments are also 
being used and managed inappropriately, 
resulting in ineffective biodiversity 
management. The economic pressures of the 
1990s forced developing countries, where 
much of the biodiverse environments exist, 
to deplete their resources and reserves.  11   To 
try and stem the tide of this depletion, an 
International Convention on Biological 
Diversity (CBD) was created. The group was 
to fi nd ways to promote conservation of 
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drug access and equitable compensation can 
provide benefi ts to indigenous peoples. 

 Part of this system must include 
infrastructure investment. Indigenous 
communities should be educated on their 
rights in drug development, including IPR 
regimes.  13,14   Model benefi ts sharing 
agreements should be part of this effort. 
A critical substantive aspect of these model 
agreements is stiff penalties and strong 
disincentives for biopiracy. This will 
benefi t legitimate partners in cooperatively 
developing products from these environments 
as well as place companies engaged in 
responsible bioprospecting in the position to 
more easily attract partners and more rapidly 
glean relevant information about the 
environment and potential for drug 
development. 

 Further, biodiversity management planning 
and implementation are lacking within the 
protocol. There is no means or methodology 
to identify and promote responsible 
biodiversity management nor fund sustainable 
efforts to invest in long-term strategies. The 
limited contemplated approach within the 
protocol effectively relies on individual 
nations to determine the best approaches, 
develop the best strategy, and enact and 
enforce legislation and regulation to protect 
indigenous peoples and biodiverse 
environments. Yet, how these strategies will 
be identifi ed in resource-poor countries, how 
they will be tailored for specifi c country use 
and how their work can be funded are all 
open, key, unresolved questions that must be 
addressed to begin the process of systemic 
development and change to promote ethical 
drug discovery in bioprospecting.   

 PUBLIC – PRIVATE 
PARTNERSHIPS 
 Responsible corporate drug development 
efforts should embrace opportunities to enter 
into these partnerships with indigenous 
peoples in these biodiverse environments. 
However, private sector entities must act as 
responsible corporate citizens for ethical 

biodiversity and resources, and encourage 
responsible resources extraction by developing 
countries in the context of equitable sharing 
of development benefi ts. Yet, such a reliance 
on public actors and their available resources 
predictably could not compare with private 
IPR fi nanced efforts an incentives.  2   Hence, 
private development has fl ourished whereas 
biodiversity management has not. 

 In an effort to rectify weaknesses in at least 
some of these efforts, the United Nations 
Convention on Biodiversity members adopted 
the Nagoya Protocol.  9   However, the protocol 
does not adequately address several concerns, 
nor recognizes the potential role of PPPs in 
bioprospecting. 

 The Nagoya Protocol, formally the 
 ‘ Nagoya Protocol on Access to Genetic 
Resources and the Fair and Equitable Sharing 
of Benefi ts Arising from their Utilization to 
the CBD ’ , is the most recent effort from 
CBD to address issues of bioprospecting, 
biopiracy and biodiversity management.  12   
Adopted in late 2010, it must be ratifi ed by 
at least 50 countries to become effective. 

 The protocol attempts to address 
biodiversity management and sharing of 
benefi ts, including indigenous knowledge 
being used for commercial purposes.  9   Yet, 
it suffers from fundamental defects for 
indigenous peoples and biodiversity 
management.   

 NEEDS UNMET BY NAGOYA 
 The present global governance structure for 
bioprospecting is weak. Importantly, the 
recent Nagoya Protocol effort provides a 
well-defi ned overview of issues that have not 
addressed appropriate benefi ts sharing and 
biodiversity management. 

 The protocol avoids specifi cs on key issues 
for indigenous communities. First and most 
clearly, drug access and equitable 
compensation are important to recognize as 
key tenets of any system that incentivizes 
ethical bioprospecting. Details of these 
concepts must be defi ned and understood 
by all parties before any recognition that 
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reasons, and also so that these partners will be 
responsive markets when the joint drug and 
economic benefi ts accrue from improved 
fi nancial and physical health. Hence, they 
must invest in these environments as 
importantly and regularly as they pay user 
fees for FDA review.  15   

 Corporate entities such as those within the 
pharmaceutical industry have tremendous 
relevant resources that could mutually benefi t 
peoples and themselves as developers. 
Key needs of drug access and equitable 
compensation for indigenous peoples should 
be assessed and addressed in this context. 

 Drug companies, with their global 
presence, have experience with performing 
and engaging in culturally competent focus 
groups and assessments of issues important to 
patients in a broad array of settings. They 
should utilize these experiences to begin the 
process of partnering with indigenous 
populations to identify concerns and needs, 
such as ensuring indigenous use of indigenous 
knowledge and access both to raw and 
fi nished form of any developed drug. Further, 
model compensation agreements should be 
available, translated if necessary, and explained. 

 Importantly, these focus groups and all 
materials should be implemented and 
developed with recognized academics, civil 
society organizations and others that have 
legitimacy with indigenous partners. Using a 
triumvirate PPP with corporate-indigenous-
civil-society organization / academic partners 
can create systems that allow cooperative, 
mutually understood and respected efforts 
at drug development. These efforts at 
establishing well-understood terms and 
conditions, rights and responsibilities, as well 
as a process for discussion and decision 
making can create a culture of trust within a 
legitimate, jointly established, stable system 
that can be applied in future efforts of 
development. 

 Supporting this effort must be education. 
Education is critical to level the information 
imbalance regarding intellectual property and 
other legal rights. Indeed, private IPR 

concepts may not be familiar to indigenous 
partners due to culturally unrecognized 
concepts of ownership. IPR regimes and what 
they can bring are important emphases in 
these efforts to provide indigenous peoples 
information on their rights and options. 
Again, here, partnerships between private drug 
companies and academic institutions within 
the country to provide communications and 
continuing education can yield long-term 
benefi ts for both parties as their relationships 
mature and additional opportunities arise. 
However, keeping a link between corporate 
entities and indigenous partners with 
legitimate other partners in the civil society 
and / or academic world is an underlying 
theme to provide assurance that any materials 
or processes are appropriately used and 
engaged in any bioprospecting, or indeed, 
any other commercial venture. 

 Cooperative PPPs can also promote 
effective biodiversity management. In this 
regard, drug company access to important 
information and research on biodiversity can 
provide resource-poor countries materials that 
were unavailable previously due to copyright, 
other IPR exclusions, or for the simple reason 
they cannot afford such access. Because 
private drug discovery interests also have 
an incentive for sustainable biodiversity 
development, it is likely that at least some 
of this information is already available for 
assessment. Sharing access and analysis with 
their public partners can provide insights 
already made that can assist in faster 
development of biodiversity management 
strategies on the local level. 

 Again, this is an opportunity for additional 
PPPs between corporate, indigenous and civil 
society organization / academic partners to 
both provide information access as well to 
advise and comment on potential best 
practices in individual country circumstances. 
Here, country-based academic researchers may 
also be appropriate grantees of drug company 
philanthropy arms to provide tailored research 
and analysis of optimal biodiversity approaches 
given their native knowledge of the 
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indigenous communities, biopiracy and 
limited resources for biodiversity management 
unaddressed. 

 Bioprospecting efforts can be tremendously 
benefi cial in supporting present and future 
drug development. Yet, fundamental issues 
of indigenous peoples and biodiversity 
management must be addressed so that 
recognition of biopiracy concerns is not 
wasted by challenges associated with relying 
on sovereign-based efforts to solve these 
problems. PPPs that employ corporate, 
indigenous and civil society organization 
partners, as well as academics within the 
country, have great potential to create systems 
that allow the mutual benefi ts from 
bioprospecting to be equitably shared. By 
making investments in these partnerships now, 
all parties will position themselves in much 
better stead for drug development, as well as 
additional commercial efforts, in the future. 
This ethical base for improving the world ’ s 
health can inure to this generation of patients, 
and future global population patients to come.       
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