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Outer Space, Alien Life and 

Intellectual Property Protocols: An 
Opportunity to Rethink Life Patents

W i l l i a m  R .  K r a m e r

IntroductIon

Intellectual property (IP) policies associated 
with patenting organisms, their products and 
processes often conflict and generate a range 
of economic, political and social issues. 
Current life-seeking missions in outer space 
provide an opportunity to reconsider those 
issues relatively free of special interests that 
have made IP complex and uneven. Because 
extraterrestrial life has yet to be discovered, 
it has no current economic value, cultural 
significance or territorial connection, allow-
ing for more equitable IP treatment. But from 
the moment of discovery forward there are 
predictable political and social pressures that 
would likely fragment attempts at imple-
menting uniform policy regarding extrater-
restrial discoveries. This chapter reviews 
standards and practices for life patents and 
international agreements regarding bio-
prospecting in global commons. The deep 
seabed, Antarctica and outer space are dis-
cussed as applicable models framing the 
concept of the Common Heritage of 
Humankind as expressed in the International 
Law of the Sea and the Outer Space Treaty. 
Who owns extraterrestrial life, and are the 
concepts of common heritage appropriate? In 

conclusion, the chapter offers recommenda-
tions for structuring IP regarding extraterres-
trial life with the goal of generating interest 
and debate among the international IP and 
outer space exploration communities.

Legal and customary rights to the owner-
ship of life have existed for millennia. During 
the last century, however, debates regarding 
questions of policies related to patenting liv-
ing organisms, their parts, products and pro-
cesses have dramatically intensified in parallel 
with advances in the technologies facilitating 
their discovery and use. Globalization of 
research, commercial production and market-
ing have increasingly shifted life patenting 
from a predominantly Western perspective 
to an international one. Disputes rooted in 
conflicting bioethical interpretations and cul-
tural traditions of ownership and exploitation 
of life have exacerbated an already complex 
process. As the rate of new scientific and 
engineering discoveries in biology and bio-
technology continues to accelerate, the num-
ber of life patent applications worldwide will 
predictably increase. The range of what bio-
science and related fields may contribute to 
medical practice and pharmaceuticals, agri-
culture, robotics, information technologies, 
industrial processes, military applications 
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and other areas over coming decades may 
be well beyond any capacity for prediction 
(Thieman and Palladino, 2004; Kurzweil, 
2005). These elements combine to create a 
thicket of often conflicting intellectual prop-
erty protocols and regulations.

Resolving such complex issues can be aided 
by creating thought experiments. These are 
hypothetical situations stripped of complexity 
to clarify analyses without the confusion and 
inconsistencies that often accompany lengthy 
histories of special cases and precedents. While 
the first formal documentation of the process 
of thought experimentation in the West comes 
from the early 19th century, the technique has 
likely existed in all cultures since humans 
gained the capacity of using language to specu-
late (Mach and Hiebert, 1976). In more mod-
ern use, such experiments generally follow the 
scientific method of proposing and then testing 
a hypothesis under an array of potential condi-
tions. But whereas scientific hypothesis testing 
generally involves physical or mathematical 
testing, thought experiments are tested through 
reason, conjecture, deduction and, often, dia-
logue with others. As such, the experiments 
are primarily mental exercises and no physical 
manipulations are required. Most frequently, 
such experiments are impossible to actually 
perform outside of thought, and implementa-
tion is neither intended nor required for them 
to be beneficial in exploring potential conse-
quences and benefits and evaluating possible 
outcomes and solutions. When successful, 
insights gained through the process can be 
imported from the hypothetical to the actual.

The 1967 Treaty on the Principles 
Governing the Activities of States in the 
Exploration and Use of Outer Space, Including 
the Moon and Other Celestial Bodies (the 
Outer Space Treaty, or OST) does not address 
intellectual property rights derived from any 
living system that may be encountered. There 
is no commonly accepted protocol for how to 
assign ‘ownership’ to any biological resource 
found in the ultimate commons, outer space.

Considering issues related to how life pat-
ents might be addressed in an extraterrestrial 
context may help in clarifying more mundane 

applications on Earth. Should extraterrestrial 
life be discovered on Mars, how might we 
structure a more efficient, equitable and con-
sistent system for patenting that life and its 
potential products and processes? Such a cir-
cumstance may be less hypothetical than gener-
ally believed. Research regarding the potential 
for extraterrestrial life is a priority among 
NASA’s missions (Bertka et al., 2007). The 
Viking investigations on Mars in the 1970s and 
the 2012 Mars Science Laboratory have both 
contributed to the search for life on that planet, 
and the Kepler telescope’s planet- finding mis-
sion is assessing and cataloging planets in our 
galaxy that may have temperatures favorable 
for life as we know it. Other government-
sponsored space organizations (such as the 
European Space Agency) share the search for 
life along with a growing number of private 
commercial ventures (such as Virgin Galactic 
and Odyssey Moon). Imagining the discovery 
of life on Mars provides a scenario that is espe-
cially applicable to a discussion of IP.

Should extraterrestrial life (defined 
throughout this chapter to exclude sapient 
life, those organisms such as humans and 
great apes that are capable of self-reflection) 
be discovered, many argue that existing IP 
restrictions and liberties regulating Earth’s 
life are sufficient; life and its derivative prod-
ucts and processes will be patentable if other 
requirements for patenting are met, such 
as novelty (that the invention has not been 
patented previously), lack of obviousness 
to others, and utility. That assumption may 
be reassuring to some, but begs the ques-
tion, ‘which IP restrictions and liberties?’ 
There are many national and international 
regulatory protocols, and many conflict. 
Regardless, the issue remains largely unad-
dressed, as evidenced by the paucity of publi-
cations addressing IP in this context. Either it 
has not yet been identified or it has been rec-
ognized but not considered a foreseeable reg-
ulatory problem. Given the potential range of 
contentious questions that would evolve from 
someone’s filing an extraterrestrial life patent 
application, the issue may become ensnarled 
for years awaiting resolution.
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The search for extraterrestrial life provides 
an excellent opportunity to redefine IP prac-
tices related to life patents through thought 
experimentation. First, outer space offers a 
venue relatively free of the biases and tradi-
tions that have made such patents and the 
patenting process uneven and, at times, both 
unjust and counterproductive to invention. 
Second, while the existence of such life is cur-
rently hypothetical, it is possible and, arguably, 
probable (Bennett and Shostak, 2007). Finally, 
the OST is clear that outer space represents a 
commons. There are existing models of regu-
lations and agreements regarding IP derived 
from commons areas here on Earth (such as 
the deep ocean floor and Antarctica) that pro-
vide starting points for crafting regulations for 
extraterrestrial IP. The successes and failures 
of such agreements as the Law of the Sea and 
the Antarctic Treaty System in addressing IP 
issues provide valuable lessons guiding future 
protocols for space. If issues of life patents can 
be resolved to any degree regarding space life, 
solutions may be applicable to the problems 
faced in regulating IP back here on Earth.

This chapter: (1) describes a few of the 
more pervasive problems with the current 
regulation of life patents; (2) summarizes sev-
eral international agreements and regulations 
that address issues of regulating life patents, 
especially in international commons; and (3) 
proposes that the ongoing search for extra-
terrestrial life provides an opportunity for a 
thought experiment that may aid in structur-
ing new approaches to the ownership of life, 
its products and processes. The chapter con-
cludes with recommendations for regulating 
the exploitation of extraterrestrial life.

Problems and InconsIstencIes 
In lIfe Patents

The legal and regulatory mechanism for 
intellectual property ownership has become 
increasingly complex over the past century. 
Like policies regulating taxation, it can be 
influenced by special-interest politics and 

used as a tool to benefit some to the disad-
vantage of others. When IP is related to 
living organisms, regulatory biases and 
inconsistencies may be amplified by conflict-
ing cultural traditions and even theological 
perspectives. This section briefly describes 
three problem areas in regulating life patents: 
the nature of biotechnological research and 
application, the lack of globally uniform and 
consistent law and application, and issues of 
indigenous claims of prior knowledge and 
commonly-held resources, such as those of 
the global commons.

Issues Regarding the Nature 
of Patenting Biotechnological 
Research

As with many other regulatory sectors, poli-
cies governing IP related to life must con-
stantly strive to adapt to the novelty of the 
biotechnology that drives it, making consist-
ent and predictable policy challenging. IP can 
be especially problematic when applied to 
rapidly evolving biotechnologies such as 
genomics and transgenetics, nanomedicine 
and sub-cellular chemistry and metabolism. 
Here, where the science is both new and com-
plex, reliance on IP precedents becomes espe-
cially difficult. It may fall to the courts to not 
only interpret policy but to make policy. For 
example, in the US, patenting unaltered seg-
ments of human DNA was generally allowa-
ble until reversed by the US Supreme Court in 
June 2013. In that case, the Court disallowed 
Myriad Genetics’ existing patents for isolated 
human genes associated with breast cancer 
(mutations of BRCA1 and BRCA2) by con-
cluding that the genes were a product of 
nature and thus ineligible for patenting 
(DeVogue, 2013; US Supreme Court, 2013). 
However, some have speculated that the 
highly complex nature of the technology 
involved may be beyond the technical knowl-
edge of the judges (Koerth-Baker, 2013). This 
points to an emerging problem that whereas 
biologists with the US Patent and Trademark 
Office (USPTO) are scientifically qualified to 
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vet the technical quality of patent applica-
tions, the regulatory policies and legal prece-
dents that rule their decisions are frequently 
outdated and difficult to apply to emerging 
technologies. The courts, however, while 
likely experts in policy, regulation and prece-
dent, may lack the scientific expertise to ade-
quately appreciate the technological 
implications of their decisions, especially as 
they apply to rapidly evolving fields. The 
resulting instability and uncertainty decrease 
the ability for industries to plan efficiently and 
generate frustration among the affected public.

The patenting process may also be coun-
terproductive by promoting secrecy among 
competing researchers rather than facilitat-
ing the free exchange of information. This 
retards productivity and inhibits the cre-
ative benefit of collaboration. As provided 
in Albright (2004: 25), the Journal of the 
American Medical Association reported in 
1997 that one-third of life science researchers 
surveyed had been denied access to research 
results from organizations and facilities other 
than their own. In 2002, the fraction had risen 
to nearly one half. This lack of access to data 
inhibits the ability to confirm the validity of 
published research. Publications can be held 
back awaiting patent filing, slowing the over-
all flow of information. This is problematic 
in a very competitive industry that measures 
progress in terms of a few months or even 
weeks. While there are arguments demon-
strating the adverse impacts of patenting on 
creativity, many maintain that life patents 
encourage research cooperation (Bugos and 
Kevles, 1992). As with most such issues, a 
balance between the two is likely preferable.

Issues Regarding Conflicting 
Protocols and Regulations in  
Life Patents

The first US patent for a biological product 
was issued to Louis Pasteur in 1873 for his 
culture of yeast that was free of contamina-
tion. The yeast was not modified biologically 
in any way. Rather, Pasteur’s invested work 

was purification, separating the desired yeast 
organism from its natural environment of 
contaminating bacteria and other non-target 
yeast strains. A later case that reinforced 
judicial opinion regarding the classes of 
living and life-produced products as patent-
able was adrenaline. Although a US patent 
was issued for the compound, the decision 
was challenged in court in 1911 on the 
grounds that adrenaline was discovered, not 
invented. The court upheld the patent and 
explained:

Takamine (the patent holder) was the first to make 
(adrenaline) available for any use by removing it 
from the other gland-tissue in which it was found, 
and, while it is of course possible logically to call 
this a purification of the principle, it became for 
every practical purpose a new thing commercially 
and therapeutically. (Dutfield, 2003: 115)

Precedent was set that an extracted, naturally 
occurring compound could be patentable if it 
was purified and had the requisite utility and 
novelty.

The scope of life patents expanded greatly 
in 1980 with the landmark Diamond v. 
Chakrabarty decision. Here, the US Supreme 
Court upheld a patent on a genetically modi-
fied bacterium designed to break down the 
chemical structure of hydrocarbons found 
in petroleum oils through the bacterium’s 
altered metabolic processes. The Court ruled 
that the resulting bacterium was not a ‘prod-
uct of nature’ and was, therefore, an invention 
and thus patentable. In the majority decision, 
Chief Justice Warren E. Berger wrote, ‘We 
have cautioned that courts should not read 
into the patent laws limitations and condi-
tions which the legislature has not expressed’, 
and that ‘in choosing such expansive terms 
as “manufacture” and “composition of mat-
ter”, modified by the comprehensive “any”, 
Congress plainly contemplated that the pat-
ent laws would be given wide scope’ (Justia, 
1980). Dissenting Justices, however, opined 
that Congressional intent was clear in not 
permitting the patenting of bacteria, citing the 
1930 Plant Patent Act (the first American pro-
tection for new varieties of plants, essentially 
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those created through cuttings and grafts 
rather than through selective sexual breed-
ing) and the 1970 Plant Variety Protection 
Act (7 USC §§ 2321–2582), which provides 
patent protection for the seeds of hybridized 
plants (Lumelsky, 2004). Congress, whatever 
its intent, did not expressly forbid patents for 
living organisms of any kind.

The USPTO maintains that while a patent 
on a gene covers the isolated and purified 
gene it does not apply to the gene as it occurs 
in nature. As such, for example, naturally 
occurring genes in the human could not be 
patented in vivo, inside the human. However, 
if extracted and purified or biochemically 
altered in such a way as to make that gene 
useful to some other purpose, say, disease 
research, it could be patented. It follows that 
the altered gene could be re-inserted back 
into the original donor who would then con-
tain a mix of both patented and unpatented 
genes that originated from their body. ‘By 
examining these legal precedents, it becomes 
clear that the difference between a discovery 
and an invention is a difference in degree 
rather than in kind, and when the human and 
material resources inserted in research reach 
a certain level, the product of such research 
is protected under patent law’ (Mathur and 
Dua, 2005: pages unnumbered).

In stating its defense in the Diamond case, 
the US government cautioned the Court that 
allowing Diamond to patent a bacterium 
would open the door to patenting genetically 
engineered human life, a ‘prospect sounding 
dangerously close to slavery’ (Banner, 2011: 
253). The Court was clear that humans were 
excluded from any patenting, but parts of 
humans such as genome segments were pat-
entable. However, any organism other than 
humans may generally be patentable if it 
does not occur in nature and if it meets other 
patenting criteria (such as novelty and util-
ity). In this context, ‘organism’ includes bac-
teria, plants, animals and other forms of life. 
However, hybrid humans are not addressed. 
For example, insertion of a human gene into a 
fish is allowable. The question avoided, how-
ever, was at what point does the percentage 

of human genes employed in such a creation 
violate prohibitions on patenting humans? 
While a mouse might be engineered through 
the addition of less than one-tenth of 1 per-
cent of a human genome (as was done with 
the human Foxp2 gene for speech), would the 
same rules allowing patenting be permitted if 
10 percent of a human genome were engi-
neered and inserted to form a transgenetic 
chimpanzee egg (Enard et al., 2009)? Eighty 
percent? Although a US patent application 
filed by Jeremy Rifkin and Stuart Newman 
in 1997 for a human-chimpanzee chimera 
was rejected (they wished to secure a patent 
on the process of creating a chimpanzee that 
was genetically up to 50 per cent human to 
block others from pursuing such transgenic 
research), these kinds of questions will have 
to be left to future courts or a legislature bold 
enough to tackle them (Magnani 1999). But 
they demonstrate that IP law is open to broad 
interpretation when technology progresses at 
a quicker pace than regulation.

The US is certainly not alone in adapting 
IP policy to emerging biotechnology. India’s 
Patents Act of 1970, section 3(j), stipulates 
that ‘plants and animals in whole or in part 
thereof other than microorganisms but includ-
ing seeds, varieties and species and essen-
tially biological processes for production or 
propagation of plants and animals’ are not 
patentable. India’s patent law is in accord with 
the Agreement on Trade-Related Aspects of 
Intellectual Property Rights (TRIPS) at 27(3)
(b) which sets a minimum standard by stating 
that members may exclude from patentabil-
ity all species of plants and animals except 
microorganisms. This creates a continuing 
source of confusion, however, for neither the 
Patent Act and its subsequent iterations nor 
TRIPS clearly defines ‘microorganism’. The 
definition of microorganism is vague in other 
nations’ statutes as well. In the vernacular, 
microorganism simply means any uni- or 
multicellular living thing that is small enough 
that it is not easily seen without the aid of 
magnification. While all bacteria are too 
small to be seen with the unaided eye, under 
favorable conditions many microorganisms, 
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such as larger protozoans, can easily be seen 
without technological assistance. Most exist-
ing laws are clear that any genetically modi-
fied microorganism (for example, a modified 
bacterium) is patentable, but the regulatory 
reliance on size alone to determine what may 
be patented (whether genetically modified 
or not) may be entirely irrelevant should an 
application for patenting microscopic extra-
terrestrial life be filed. As addressed later in 
this chapter, such Earth-centric concepts as 
size may have little to do with the nature or 
complexity of any life discovered.

Significant confusion results from differ-
ing patenting regulations between states. The 
Indian position, for example, agrees with 
the USPTO regarding microorganisms, that 
plants and non-human animals are patentable 
if removed from their wild condition and 
genetically modified. However, in opposi-
tion to the USPTO, India maintains that any 
process for the medicinal, surgical, cura-
tive, prophylactic, diagnostic, therapeutic or 
other treatment of human beings or similar 
such process for treatment in animals are 
not patentable. For example, a technique for 
growing a replacement human organ in vitro 
would generally be patentable in the US but 
not in India (Gabriel, 2012). The European 
Patent Office adds additional ethical caveats 
to patenting living organisms. Applications 
for patenting genetically-engineered animals 
there are denied where the animal would suf-
fer as a result of such engineering in excess 
of the potential benefit of its use for humans. 
The European standard arose as a result of 
the 1985 application to patent the ‘Harvard 
Mouse’, genetically engineered to develop 
cancers to assist cancer researchers. While 
the application was originally rejected as 
immoral in Europe because of trauma to the 
mouse, it was granted 18 years later after 
further consideration of the degree of suf-
fering in comparison to its potential research 
and human health benefits. The mouse was 
granted a patent in the US in 1988, represent-
ing the first higher form of life to be patented. 
In the US, genetically modified organisms 
are generally patentable because they do not 

exist in nature (so are novel creations), are 
certainly not obvious and, where the patent 
is goal oriented, have credible utility. The 
variations between the US, India and Europe 
represent a small sample of the unresolved 
issues over the kinds of life that can and can-
not be patented, conflicting intra- and inter-
national jurisdictions, cultural and ethical 
perspectives and related questions.

Issues Regarding Indigenous 
Claims and Benefit Sharing

Bioprospecting, the practice of purposefully 
collecting natural biological materials in for-
eign areas and then transporting them back to 
one’s home, ‘is as old a concept as medicine 
itself’ (Shankar, 2008: 1). In the modern 
context, however, and seen in its most favora-
ble light, bioprospecting is the process of: (1) 
searching for, collecting, and subsequently 
analyzing naturally occurring biological 
organisms and/or their products to determine 
their agricultural or biochemical properties 
for either direct use by humans or synthesiz-
ing and mass-producing target compounds; 
and/or (2) gathering indigenous knowledge 
or practices regarding the processes that 
enable the target organism, its processes or 
products to be used or enhanced (Pan, 2006: 
iv). Most often, products are subsequently 
used as pharmaceuticals or cosmetics, as 
crops and crop-related agricultural materials 
and in industrial and manufacturing pro-
cesses. Frequently, bioprospecting is initi-
ated by industrialized or otherwise 
technologically advanced nations in coun-
tries that have little or none of the technology 
required to fully capitalize on this process.

Here, the term bioprospecting is gener-
ally limited to the two actions listed above 
where the goal is securing a patent. Generally 
excluded are expeditions and similar activi-
ties that sample the biological environment 
and organisms for educational or purely 
scientific purposes, for vouchering, deter-
mining environmental components, tracking 
environmental trends and similar actions. 
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Regardless of motive, however, the process of 
bioprospecting may culminate in patenting a 
compound and/or process in the home nation 
of the prospector or employer, whether com-
mercial, academic, research or other.

While there is no country that permits pat-
ents for a naturally occurring higher organism 
(whether it has been previously described or 
not), in the US and many other countries pat-
ents on specific chemicals isolated or purified 
from organisms regardless of taxonomic sta-
tus can be awarded where such uses or pro-
cesses are novel (for example, the isolation 
of insulin from dogs in 1922). In most cases, 
even though the effects of a biological source 
(such as chewing willow bark to relieve a 
headache), methods to increase efficacy and 
extraction methods may have been known by 
indigenous peoples for centuries, the meta-
bolic pathways, enzymatic activities and bio-
chemical properties of such compounds are 
not part of that knowledge. As such, those are 
generally patentable. The willow bark com-
pound used by many cultures for centuries 
was patented as aspirin by Bayer in 1900.

Issues Regarding Colonizing 
Perspectives and Biopiracy

The concept of terra nullius (unclaimed land – 
land belonging to no one) is a fixture in 
Western law dating from Roman times. Until 
the mid-20th century, however, it was liber-
ally applied not only to clearly uninhabited 
and unclaimed lands, such as Antarctica, but 
also to lands inhabited by those determined by 
Western colonizers as not having sovereign 
status. For example, Australia was determined 
by Britain to be terra nullius in the 19th cen-
tury even though it was clearly populated by 
indigenous peoples. The 1835 proclamation 
by Governor Bourke legally established that 
the land belonged to no one prior to the arrival 
of the British (Fry, 1946). Aboriginal popula-
tions were entirely discounted. A fuller defini-
tion of the term terra nullius, therefore, would 
continue that the land is not owned or claimed 
by any sovereign as territory and that the 

definition of the legitimacy of such a sover-
eign is to be determined by the potential set-
tler or colonizer.

A similar concept is also applied to knowl-
edge that is held by non-Westerners, knowl-
edge that may not be recognized as real or 
legitimate until blessed with a Western pat-
ent or other form of cultural possession. 
This, then, provides justification (and a legal 
remedy) for market control, a fait accompli 
in favor of Western commercial and political 
interests. Prior to the September 2012 effec-
tive date of pertinent portions of the America 
Invents Act of 2011 (AIA), language dem-
onstrating the colonizing aspects of US pat-
ent law was provided in the US Patent Act 
of 1952, 35 United States Code Section 102, 
regarding the definition of prior art in the US 
and in foreign publications:

A Person shall be entitled to a patent unless: A. 
The invention was known or used by others in this 
country or patented or described in a publication 
in this or a foreign country before the invention 
thereof by the applicant for patent, or; B. The 
invention was patented or described in a trade 
publication in this or a foreign country or in public 
use or on sale in this country more than one year 
prior to the date of the application for patent in 
the United States.

Enactment of the AIA modified that portion 
of the Patent Act to read:

A person shall be entitled to a patent unless, (1) 
the claimed invention was patented, described in a 
printed publication, or in public use, on sale, or 
otherwise available to the public before the effec-
tive filing date of the claimed invention; or (2) the 
claimed invention was described in a patent issued 
under section 151, or in an application for patent 
published or deemed published under section 
122(b), in which the patent or application, as the 
case may be, names another inventor and was 
effectively filed before the effective filing date of 
the claimed invation (emphasis added).

Prior to these modifications, it followed that 
if prior knowledge was held in another coun-
try but not published, it would generally have 
been patentable, able to be claimed as prop-
erty by the patent applicant. Traditional 
knowledge (TK) that was not published and 
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not known in the US was analogous to the 
aboriginal peoples of Australia under British 
rule; they do not exist for consideration in a 
legal framework that would compete with 
colonization. Patent law clearly provided a 
tool for colonization of information similar 
to the way that subjugation of indigenous 
populations is a tool for territorial coloniza-
tion. US policy is not immune to this poten-
tially paternalistic and condescending 
perspective. In 2011, the USPTO’s Copyright 
and Intellectual Property Services’ Copyright 
and IP Officer, Kathy Moore, defended IP 
and challenged the accusation that it was a 
form of theft.

Just because products and technologies based on 
TK have been collectively held for a long time, 
does not mean they cannot be treated as an IP. The 
publication of illustrated, traditional folk stories is 
a simple example which is always popular with 
children. If indigenous people don’t find some way 
of protecting their cultural heritage, it could disap-
pear altogether. (Fiji Times 2011: online)

Unethical bioprospecting has fostered the 
concept of biopiracy, ‘(i) the theft, misappro-
priation of, or unfair free-riding on, genetic 
resources and/or traditional knowledge 
through the patent system; and (ii) the unau-
thorized and uncompensated collection for 
commercial ends of genetic resources and/or 
traditional knowledge’ (Dutfield, 2004: 2). 
‘Biopiracy rejects the legitimacy of bio-
prospecting in its entirety. (In) its extreme it 
holds that all knowledge is public and free’ 
(Pan, 2006: 3). Also included in the deroga-
tory context of the term is patenting without 
respect to novelty demonstrated by previous 
use and TK (Smith, 2004). Combining bio-
prospecting and biopiracy as one and the 
same, some claim that both are representative 
of ‘an initiative of the North to globalize the 
control, management, and biological diversity 
of resources which lie primarily in the Third 
World’ and represents, therefore, an extension 
of the inertia of colonialism (Shiva, 1997, as 
quoted in Pan, 2006: 3). Further, Shiva states:

The IPR (intellectual property rights) regimes in a 
digital age carry the mask of earlier times, when 

patents were licenses to plunder and pirate. The 
primary difference between patents in a digital age 
and patents in the gunboat age is that the new 
technologies can colonize life itself, while the older 
technologies could only colonize land. But patents 
and IPRs in the digital age share the earlier history 
of patents as instruments of conquest, which deny 
prior rights and erase prior histories of cultures. 
(Shiva, 2000: 501)

The discussion of bioprospecting brings us 
back to how we might move forward into 
outer space. As space becomes accessible to 
mainly Western countries, how might extra-
terrestrial life be approached in an equitable 
manner, given the history of commercial 
colonization through IP?

Issues Regarding Taking  
from the Global Commons

Garrett Hardin’s remarkable 1968 paper ‘The 
tragedy of the commons’ commented on the 
futility of attempts to avoid the problems 
associated with human overpopulation. He 
noted 27 years later that the debate had gen-
erally shifted from population to economics 
and the environment, but that the core of his 
original conclusion still held – any consump-
tive use of the resources of the commons 
must be regulated if they are to be main-
tained (Hardin, 1995). However, the answer 
to the question he posed in 1968, ‘How do 
you legislate temperance?’ in taking from a 
commons remains as elusive as ever.

Humans have been able to significantly 
affect ecosystems and the life they support 
for millennia. It has only been with the advent 
of more modern technologies, however, 
that dramatic impacts on global commons 
areas such as the oceans have been realized 
(Kurlansky, 1997). As a result, international 
agreements and similar protocols regulating 
the conservation and exploitation of biologi-
cal and mineral resources in these areas have 
been implemented.

The Convention on Biological Diversity 
(CBD) was a product of the world conference 
convened in Rio de Janeiro in 1992 (the ‘Earth 
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Summit’) to address, in part, the widely rec-
ognized need for international cooperation to 
foster the conservation of biological diversity 
as stated in the Preamble of the Convention 
(Convention on Biological Diversity, 1992). 
As part of the United Nations Environment 
Programme (UNEP), the CBD pledges that 
maintaining such diversity is a common human 
concern and an integral part of the develop-
ment process that is of interest to the UNEP 
and other UN programs. To accomplish that 
objective, it strives to implement policy to con-
serve biological diversity, sustain the function 
of ecosystem components (through principles 
of multiple and sustained use) and foster the 
fair and equitable sharing of benefits arising 
from genetic resources. This final goal is most 
pertinent to the regulation of bioprospecting 
and profiting though extraction of global (and 
perhaps extraterrestrial) commons’ resources.

While the CBD addresses bioprospecting 
within a state’s political jurisdiction, it does 
not provide guidance related to actions within 
global commons. The International Union for 
the Conservation of Nature (IUCN) defines the 
global commons as ‘those parts of the Earth’s 
surface beyond national jurisdictions – notably 
the open ocean and the living resources found 
there – or held in common – notably the atmo-
sphere. The only landmass that may be regarded 
as part of the global commons is Antarctica’ 
(IUCN, 1980: Chapter 18–1, pages unnum-
bered). In the modern sense, global commons 
areas generally were not claimed either because 
they were inaccessible or because they offered 
no tangible asset worth the effort and cost of 
settlement or exploitation. International waters 
and their floors (managed under the UN Law 
of the Sea Treaty and the International Seabed 
Authority) as well as Antarctica (governed 
under the Antarctic Treaty System) provide two 
significant examples of how international trea-
ties have been charged to manage biological 
resources and bioprospecting within these inter-
national commons. They provide useful models 
for crafting policies regarding bioprospecting 
in outer space, the ultimate commons.

Still, the basic tenets of the Convention are 
not new. The concept had been proposed by 

the IUCN a decade earlier and other aspects of 
the CBD had their origins in other UN agree-
ments and protocols. The Convention was 
unique among previous conservation-goaled 
documents in that it was legally binding on 
signatories; parties were obliged to implement 
its provisions. As of 2013, the CBD had been 
ratified by all countries in the world except for 
the US (which has signed, but not ratified), 
Andorra, and the Holy See. It is likely the 
US withheld support due to concerns within 
its own borders regarding perceived over-
extension of federal control of private lands 
rather than as a reaction against maintenance 
of biodiversity (Sovereignty International, 
1998). The US supports the CBD’s empha-
sis on programmatic ecosystem approaches 
to integrated management, conservation and 
sustainable use (Blaustein, 2006).

Recognizing the economic potential of bio-
prospecting to unfairly exploit the resources 
of the commons, Article 1 of the CBD urges 
the promotion of ‘fair and equitable sharing of 
benefits arising out of the utilization of genetic 
resources, including by appropriate access to 
genetic resources’ (CBD, 1992: 3). While state-
ments incorporated in the various documents 
imposed obligations on signatories regarding 
access to biological materials and directed that 
countries address the benefits of profit shar-
ing through royalties and other instruments, 
few states have implemented the protocols. 
However, as described by Laird et al. (2007), 
where CBD-negotiated benefits packages 
are designed they typically include monetary 
benefits based on a per sample basis, periodic 
milestone payments, and royalties on net sales 
and licensing agreements in addition to non-
monetary benefits such as training, capacity-
building, research exchanges, equipment, 
technology transfer and joint publications.

Groups with the most experience in benefit- 
sharing generally emphasize the importance of 
non-monetary benefits and ‘front-loading’ benefit-
sharing packages. Front-loading benefit-sharing 
packages ensures that provider countries receive a 
stream of benefits through the discovery and 
development phases, given the small odds of any 
one partnership yielding a commercial product and 
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the fact that all products will not necessarily be 
billion-dollar ‘blockbusters’ generating large royal-
ties, or that in most industries products rarely, if 
ever, achieve this status. (Laird et al., 2007: 118)

International discussions on the protection of 
TK, access and benefit sharing in relation to 
genetic resources continue, with work being 
conducted by the World Intellectual Property 
Organization (WIPO) and the World Trade 
Organization (WTO) in the context of the 
1994 TRIPS and Article 10 of the 2001 
International Treaty on Plant Genetic 
Resources for Food and Agriculture. As their 
mission statement provides, WIPO was cre-
ated by the UN to ‘promote innovation and 
creativity for the economic, social and cultural 
development of all countries, through a bal-
anced and effective international intellectual 
property system’ among their 185 member 
states (WIPO, 2012). WIPO generally sup-
ports both defensive and positive protection 
approaches to aid in directing derived benefits 
to TK holders, thus avoiding having them 
diverted elsewhere within government.

CBD protocols also have the potential to 
hinder scientific research and resulting pub-
lications. For example, should a researcher 
enter an area to study a plant and subsequently 
publish notes regarding the location, ecology, 
biochemical details, ethnobotanical uses or 
other data regarding that species, there may be 
no immediate or traceable financial IP-related 
profit from that publication. However, where 
subsequent development of patentable prod-
ucts is enabled in whole or part by the publi-
cation of that research, no mechanism exists 
for garnering royalties. ‘But as indigenous 
peoples’ groups, governments, and others 
seek greater control over their knowledge and 
resources, there is increasing pressure to limit 
or restrict publication of certain types of data, 
or at the very least [to require] informed con-
sent before doing so’ (Blaustein, 2006: 563, 
quoting Sarah Laird of ‘People and Plants 
International’). CBD protocols are insufficient 
to resolve this conflict between the research-
er’s desire to publish scientific information 
and the potential for that publication to lead 
to future profit-generating IP. Once published, 

access to and use of research data are outside 
most researchers’ control, and such control is 
counter to the purpose of publication, where 
the widest possible dissemination is sought. 
To require a researcher to gain the consent of 
indigenous populations prior to publication 
of findings would likely be unmanageable in 
addition to slowing subsequent research.

Most pertinent to bioprospecting and prop-
erty rights, however, is that CBD aids in secur-
ing rights to control access to genetic resources 
for the countries in which those resources are 
located. This allows less developed countries 
to better benefit from their resources and TK. 
Where genetic resources are at issue, CBD 
stipulates that bioprospectors must obtain 
informed consent from the destination’s gov-
ernment prior to gaining access and must 
share the products of their work with that 
country. However, CBD has no legal enforce-
ment capacity. That is left to the legislatures 
of individual national and local governments.

There are weaknesses in IP related to bio-
logical resources both within and outside 
global commons. Existing patenting regu-
lations conflict and the various treaties and 
agreements that have attempted to implement 
fair use have generally failed:

 • Categorization of life into patentable and unpa-
tentable entities based on factors such as size 
and perceived ethical or moral status are flawed;

 • Protocols differ from one state to another, 
making uniform application under current pat-
enting regimes very difficult;

 • Indigenous claims of ownership are difficult to 
document and may retard research; and

 • The relationship between life patents and the 
biological resources of the Earth’s global com-
mons is unclear.

seekIng solutIons – outer sPace 
as an Intellectual ProPerty 
thought exPerIment

The Outer Space Treaty does not address 
intellectual property rights derived from any 
extraterrestrial living organism that may be 
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encountered and there is no commonly 
accepted protocol for how to assign ‘owner-
ship’ to any biological resources that might 
be discovered in this ultimate commons. It 
has been argued that should such life be dis-
covered, legal treatments available for their 
exploitation will seamlessly mirror the 
restrictions and liberties found on Earth, and 
that derivative products and processes will be 
patentable if other requirements are met. But 
as previously described, the regulation of 
patents regarding biological resources here 
on Earth is strongly associated with several 
of the most significant problems faced by IP:

 • How can regulations governing life patents adapt 
to the rapidly emerging issues of biotechnology 
and the uniqueness of their potentials?

 • How can the inefficiencies of multiple, overlap-
ping IP jurisdictions be resolved?

 • How might resources of the global commons 
(here, expanded to include the extraterrestrial 
commons) be more equitably addressed under 
a concept of ‘common heritage of humankind?’

The Biological Nature of 
Extraterrestrial Life

Whilst it is possible that any extraterrestrial 
life may share some of the same biochemical 
and structural properties as life on Earth, 
given the significantly different environ-
ments of Mars or any other known place in 
our solar system it is unlikely that any organ-
ism discovered will be identical to anything 
found on Earth. Whatever may be discovered 
will represent a new organism. As a result, it 
may be extremely difficult to taxonomically 
classify potential life within any existing 
phylogenetic system. The specific IP defini-
tions of what kinds of organisms can gener-
ally be patented (for example, a purified 
strain of yeast) and those that cannot (unal-
tered ‘higher’ organisms) will, therefore, not 
likely apply.

What remains is that current IP statutes 
generally hold that ‘microbes’ can be consid-
ered for patenting where other qualifying cri-
teria are met. Taken at its obvious meaning, 

microbes are organisms that either cannot 
generally be seen without technological 
enhancement, such as a microscope, or can 
be seen when concentrated in great numbers, 
such as in a bacterial colony. ‘Microbe’ is 
not a taxonomic classification and has little 
scientific meaning. It follows, then, that what 
can be patentable and what cannot is a mat-
ter of size. On Earth, size is important in 
describing our ethical and evolutionary rela-
tionship to other organisms; in space, it may 
be totally irrelevant. An organism’s size is an 
evolutionary adaptation responding to varied 
environments and is undoubtedly influenced 
by gravity unless it is aquatic or otherwise 
suspended. The qualifier ‘microbe’ loses its 
IP rationale in the extraterrestrial context.

Similarly, as evidenced by the European 
reluctance to patent the ‘Harvard Mouse’, 
patentability is influenced by the perceived 
ability of the organism in question to be sen-
tient, to experience physical pain or emotional 
distress as part of the process of making it a 
commodity. As with size and microbes, our 
perception of sentience is a product of our 
experience with Earth’s organisms. Ethical 
sentiments vary widely, changing with cul-
ture and time. Like size, assessing degrees of 
sentience would not be applicable for extra-
terrestrial IP.

Considering the challenges that will 
emerge upon encountering extraterrestrial 
organisms provides an opportunity to rede-
fine life in the context of IP and reconsider 
the conflicting restrictions and allowances 
we apply on Earth. As a result, we may have 
a broader but more consistent and permanent 
definition, less encumbered by taxonomic 
and cultural histories and biases.

Prior Discovery, Traditional 
Knowledge and Utility

Extraterrestrial life’s place within the context 
of our cultures has not been established, so 
there is no possibility of conflicting issues of 
prior discovery or TK. We share no history 
with extraterrestrial lifeforms; they are 
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neither heroes nor villains in our cultures, not 
even in the context of a bacterial pathogen.

Value

Any extraterrestrial life will have evolved to 
adapt to an environment where temperatures, 
radiation type and intensity, gravity, pres-
sure, atmospheric composition and other 
factors may imbue it with structural, genetic 
or biochemical properties of considerable 
commercial potential. Especially for private 
space ventures, there would be an expecta-
tion of financial profit from such a find, 
given the considerable expense and liability 
of successfully launching a vessel, finding 
life and capitalizing on that find. But there is 
no guarantee of commercial success. This 
provides a unique situation for our hypotheti-
cal thought experiment. Although concerted 
efforts are underway to find it, the property 
in question does not currently exist and may 
never exist; if found, it may have considera-
ble commercial value or almost none. There 
is also the chance that it may pose a liability 
to other activities. These unknowns foster the 
crafting of policies that may be more equita-
ble in the sharing of profits, risks and 
liabilities.

Territorial Real Property Claims

In developing the hypothetical scenario, 
issues of life as IP must consider ownership 
or control of real property, as well. Generally, 
the entity that claims the land owns the 
resources it contains, whether living or min-
eral. Presently, spacefaring nations concur 
that outer space and the planets, moons and 
asteroids it contains represent a form of com-
mons similar to the Antarctic or the seabeds 
in international waters. As stated in Article II 
of the 1967 OST, ‘Outer space, including the 
moon and other celestial bodies, is not sub-
ject to national appropriation by claim of 
sovereignty, by means of use or occupation, 
or by any other means’. However, others 

interpret the Treaty as silent regarding private 
ownership of real property and argue that it 
specifically prohibits sovereign claims only; 
private acquisition is not blocked (Hearsey, 
2008; Reynolds, 2008; Wasser and Jobes, 
2008; Pop 2009). A third position is that it 
permits ‘functional’ real property distin-
guishable from deeded real property. Here, a 
sovereign may control, but does not own, the 
land on which it builds or lands within a 
defined occupied and used compound. This 
would not infer territorial sovereignty in any 
form in that no title would be provided, but 
would allow for management of the land 
(Dalton, 2010). As we move from state-
sponsored to private space ventures and com-
mercialization, resolution of property issues 
becomes critical. Ownership of personal 
property, such as mined ores, is of great con-
cern to private industries looking to space 
and the costs and liabilities it incurs. Legal 
and policy ambiguities can certainly be a 
disincentive to private investment (Cooper, 
2003; Hertzfeld and von der Dunk, 2005).  
A fourth perspective is that extraterrestrial 
real property be placed within trusteeships  
that exist apart from government or  
private control.

Compounding the issue of real property 
is the second of the two overarching inter-
national space treaties, the 1979 Agreement 
Governing the Activities of States on the 
Moon and Other Celestial Bodies (the Moon 
Treaty). It applies not only to Earth’s Moon 
but to all bodies in our Solar System except 
the Earth itself. Set in its final form a decade 
after humans first landed on the Moon, 
Article 11 of the Moon Treaty closely mirrors 
the OST in stating, ‘The Moon is not sub-
ject to national appropriation by any claim 
of sovereignty, by means of use or occupa-
tion, or by any other means’. But it contin-
ues, ‘Neither the surface nor the subsurface 
of the Moon, nor any part thereof or natural 
resources in place, shall become property of 
any State, international intergovernmental 
or non- governmental organization, national 
organization or non-governmental entity or of 
any natural person’. The intent here is clear, 
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that the land itself shall not become prop-
erty. Inclusion of the phrase regarding natu-
ral resources ‘in place’ may be open to legal 
interpretation. Once removed from ‘place,’ 
however, the status of the resources (osten-
sibly including living resources) becomes 
less clear. But while OST was ratified by 100 
nations, including all spacefaring nations, the 
Moon Treaty has been ratified by only 17, 
none of which are spacefaring, making it less 
consequential from a regulatory standpoint. 
It is considered by many to be a failed inter-
national law that will have little relevance 
to space activities until tested in court by an 
attempt at a property claim (Listner, 2012).

Both treaties are clear that extraterrestrial 
real estate cannot be claimed as sovereign 
property by any nation. However, whether 
outer space belongs to no one or everyone is 
another issue.

Common Heritage of Humankind

Where novel biological resources are discov-
ered in uninhabited regions of the global 
commons (such as Antarctica or deep sea-
beds under international waters), questions of 
TK and novelty are generally unchallengea-
ble and patenting may be nearly guaranteed. 
In such circumstances and where supported 
by regulation, a portion of the profits gener-
ated by the resulting patent may be required 
to be used for conserving that environment 
based on benefit-sharing or royalty formulas. 
Although such arrangements have not been 
overwhelmingly successful due to conflicting 
bureaucracies, similar financial arrangements 
may be appropriate for extraterrestrial finds. 
Existing protocols governing bioprospecting 
in the global commons may provide insights 
for extraterrestrial application.

Concepts pertaining specifically to the 
‘Common Heritage of Mankind’ (CHM) 
(synonymous with the more recent and gen-
der neutral ‘common heritage of humankind’) 
in relation to exploitation of resources within 
commons are present in the 1967 OST. They 
were strengthened when drafted into the 1979 

Moon Treaty and the subsequent 1982 United 
Nations Convention on the Law of the Sea 
(LOS) regarding seabed resources. However, 
its definition remains vague and somewhat 
contentious. The term is not defined in a legal 
context and was likely inserted to represent 
aspirations for future policies and legislation 
(Viikari, 2002: 21). When applied to redis-
tribution of wealth, CHM tends to be highly 
politicized, as evident in Jennifer Frakes’ 
assessment that ‘the manner in which the 
CHM principle will be used will depend on 
differing perceptions of reality’ (2003: 409).

In general, developed states hold that areas 
where CHM applies are available for com-
mon use within the context of traditional 
freedom of the high seas and that conser-
vation and management may be required 
to guarantee the continued availability of 
renewable resources for future genera-
tions. Less developed states (typically those 
without the access, technology or means to 
exploit Earth’s CHM resources to a signifi-
cant degree) understandably prefer that CHM 
be applied in a way that prevents exploiters 
from monopolizing resources. In general, 
they wish the option to actively participate 
in management and ensure that they ben-
efit from any profits earned by exploited 
resources through benefit sharing (Viikari, 
2002; Frakes, 2003).There is little question 
as to why there are conflicting interpretations 
of CHM considering non-treaty states’, treaty 
parties’, interest groups’ and others’ (as 
Frakes states) differing perceptions of reality.

A significant commonality among both 
developed and developing states is that they 
ultimately wish to see a degree of exploitation. 
Without exploitation, neither benefit; with 
exploitation, developed states likely will ben-
efit and developing states may. It is the dispo-
sition of exploitation’s profits and the nature 
of its sharing that are largely in dispute. While 
all interpretations hold that CHM requires 
common management to ensure resource 
conservation for the use and benefit of future 
generations and non-appropriation as real 
property or territory, if or how CHM is to be 
applied in the context of outer-space-derived 
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IP remains vague. What is clear, however, is 
that although access to the sea floor resources 
is limited only by possession of a floating 
dredge affordable to most of the poorest of 
states, commercial access to Mars is well 
beyond their means. When the commons of 
outer space is only accessible to a very few, 
it is more difficult to regulate as a commons.

Notably, the common heritage principle 
regarding resources was first formally intro-
duced to the UN in 1967 (the same year as 
the OST) regarding ocean resources in UN 
Document A/6695 (Payoyo, 1997). It was 
presented as a request to the UN General 
Assembly, 22nd Session, on 18 August of that 
year to add as an agenda item: ‘Declaration 
and treaty concerning the reservation exclu-
sively for peaceful purposes of the sea-bed 
and the ocean floor, underlying the seas 
beyond the limits of present national juris-
diction, and the use of their resources in the 
interests of mankind’. When similar com-
mon heritage language was added to the OST 
regarding extraterrestrial resources its only 
support initially came from a small number 
of nations (including the United Kingdom 
and the US). It was recognized, however, that 
it would be extremely difficult to determine 
profits in consideration of the diverse sources 
of expenses and liabilities incurred in identi-
fying, extracting, transporting and refining the 
resource. In addition, designation of a deposi-
tory for royalties to be paid by those reaping 
commercial profits from space exploitation 
and methods for disbursement has never been 
determined. It may have seemed premature to 
focus on addressing these OST details in 1967 
because of the likely perception that commer-
cial exploitation may be many decades away, 
well beyond practical political horizons. With 
the Apollo Moon landing only two years later 
in 1969, the possibility of space exploitation 
may have seemed more of a near-future real-
ity. The more stringent and restrictive lan-
guage of the 1979 Moon Treaty may have 
been viewed as a significant threat imped-
ing space development and so was largely 
avoided by potential signatories (Christol, 
1999). Politically, it is more palatable to agree 

to broad concepts such as CHM when details 
of the consequences, such as those of ben-
efit sharing, are decades away. When greater 
detail was provided in the Moon Treaty and 
especially LOS, the consequences were more 
palpable and immediate.

Although the Antarctic Treaty (AT) does 
not mention CHM specifically, it does 
include language reflecting its spirit that may 
be applicable to outer space IP:

 • Sovereign states and private actors are blocked 
from establishing territories or otherwise procur-
ing real property

 • There is freedom of scientific investigation that 
is not geographically confined by sovereign 
boundaries

 • Information flow is encouraged both within and 
outside the scientific community that contributes 
to achieving a degree of benefit sharing

 • Mineral extraction for any but scientific purposes 
is prohibited

 • Conservation requirements serve to acknowledge 
preservation of Antarctic resources for future 
generations.

Inclusion of these requirements, prohibitions 
and intents has not prevented developing 
states from having additional CHM con-
cerns. Many still view the AT as the govern-
ment and management of a globally-shared 
resource by a minority of mostly developed 
states (Frakes 2003).

Despite its often conflicting definitions and 
applications, however, CHM’s intent is clear: 
the benefits provided to some through exploita-
tion of the resources of the commons, whether 
from seabeds, Antarctica or potentially Mars, 
should be shared with non-participating states. 
Methods include disbursing monetary royal-
ties collected from profits or providing other 
forms of assistance, such as access, technical 
expertise, equipment or training.

In the context of IP and extraterrestrial dis-
coveries, the vagueness of CHM allows for 
creativity in drafting details for its implemen-
tation. As with other factors addressed in this 
chapter, these details should be addressed 
prior to any discovery, before valuation 
of the find or knowledge of what state or 
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corporation is sponsoring the discovery. This 
allows for a greater degree of justice less 
affected by special interest influences.

Patent Pools

Limited physical access to outer space may 
create a patenting environment prone to 
monopolization of resources. The problem 
may be exacerbated by the nature of the new 
technologies of space exploration and may 
contribute to the anticommons effect of 
repressing, rather than stimulating, invention. 
But past problems of access to emerging 
technologies have been successfully miti-
gated and provide options that may help in 
the outer space context.

When the US entered the First World War 
they had fewer than 100 aircraft; France had 
over 2,000 and Germany had 1,000. Although 
the Wrights had patented a mechanism for 
controlling pitch, roll and yaw in 1906, the 
following decade was fraught with patent 
infringement suits brought against those who 
attempted to use ‘their’ designs (Albright, 
2004: 145). Their patent served to impede, not 
stimulate, the advancement of both the tech-
nology and industry (Porter, 2012). The US 
government broke the logjam with the creation 
of the Manufacturers Aircraft Association 
(MAA), creating a patent ‘pool’ (Dykman, 
1964). Aircraft manufacturers paid royal-
ties into the pool and shared patents, a criti-
cal compromise enabling the development of 
American air power. However, this also 
resulted in the creation of a quasi-monopoly 
and blocked non-members from experimenting 
with aircraft of their own design that employed 
patented technology. The problem was rem-
edied, in part, by placing the MAA under the 
US Department of Commerce. Although now 
regulated, information was more easily shared 
among a wider user group. Federalizing also 
facilitated substantial federal funding for the 
industry, and the federal government was by 
far the industry’s primary customer. Lastly, 
as aircraft tend to fail in dramatic ways, lia-
bilities were shared, in part, by the federal 

government. The MAA provided a model for 
similar developments in space exploration in 
the 1950s with the creation of NASA. This 
model of shared patents and liabilities provides 
some guidance for approaching the problem of 
patenting extraterrestrial life.

recommendatIons for 
Intellectual ProPerty 
regardIng extraterrestrIal lIfe

Given the limitations of current national and 
international regulations in equitably and 
efficiently addressing foreseeable patenting 
issues related to the discovery of extraterres-
trial life, how might these problems be 
addressed and resolved? The novelty and 
hypothetical nature of the situation lends 
itself well to creative solutions.

Leave Taxonomy Out  
of IP Regulation

Taxonomic classifications are impermanent, 
and even for well-described species with 
millennia-old relationships with humans, 
hierarchies are constantly challenged. As the 
ability to detect and recognize novel life 
forms is improved by advancing technology 
and as our reach to new environments expands 
not only to remote areas of the Earth but to 
Mars and beyond, regulations, treaties and 
similar instruments should remain as adap-
tive as possible to the biological novelty we 
may discover. Any IP or similar policy should 
not attempt to classify new life for differen-
tial treatment. Terms such as microbial or 
even sentient, for example, may be meaning-
less in an extraterrestrial legal context.

Withhold Applications for Patents 
for Alien Life (At Least Initially)

On Earth, patents have been awarded for 
products resulting from exploitation of deep 
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seabed organisms. Concerns have been 
expressed to and by CBD that unrestricted 
use will decrease biodiversity and, impor-
tantly, result in unequal sharing of benefits 
derived from a common resource. Such pat-
ents may have a significant anticommons 
effect on innovation and research. ‘Some 
resources are too important, in terms of the 
present and future public benefit, to be sub-
ject to strong intellectual property protec-
tion’ (Oldham and South, 2004: 39). While 
many in the space development industry do 
not question their ability to patent any life 
they may discover as they would microbes on 
Earth, these are assumptions. Prohibiting  
the patenting of extraterrestrial life outright, 
at least initially, is worthy of strong 
consideration.

The first organism discovered will be 
extremely rare regardless of whether it repre-
sents the only one of its kind in the universe 
or shares its world with trillions of identical 
others. If the latter, at first recognition we 
would not know of its numbers or distribu-
tion. Regardless, the first will be of immense 
potential worth. As diverse as life on Earth 
is, all forms here have basic biochemical 
processes in common. For example, all life 
employs DNA and RNA, all are carbon-
based, use only five of over twenty nucleo-
tides in DNA and RNA and follow the same 
base-pairing rules. It is very possible that 
new life discovered may employ novel meta-
bolic pathways, enzymatic processes, energy 
storage mechanisms or other biological func-
tions never described previously. To allow the 
patenting of any of these from that initial find 
may confer a de facto patent on those similar 
processes exhibited by all other life on that 
planet. The incredible power of such a patent 
would be counterproductive to subsequent 
research.

Hence, the argument runs, prohibit any 
immediate patenting of discoveries. Later, 
after the natural status of the organism has 
been determined, prohibitions could be 
reconsidered and, if warranted, modified. But 
the initial collection should not be eligible  
for patenting.

Place Restrictions on any Patents 
Granted

Should patents be granted, limit their scope 
or duration. For example, consider patents 
that allow some commercial exploitation but 
free access to the organism by any qualified 
party for scientific research. Or, limit the 
kinds of commercial uses that would be pro-
tected by the patent. For example, permit the 
patenting of a metabolic process that allows 
an organism to rapidly repair cellular damage 
done by radiation, but disallow patenting of 
the gene sequence (assuming the organism 
has genes!) that allows that metabolic pro-
cess. Make basic physiological and biochem-
ical data derived from the find, such as a 
DNA sequence, widely and freely available.

Require Specimen Vouchering 
with Broad Accessibility

The 1977 Budapest Treaty on the International 
Recognition of the Deposit of Microorganisms 
for the Purposes of Patent Procedure estab-
lished a system of International Depositary 
Authorities (IDAs) for vouchering. Prior to 
applying for a patent for an organism such as a 
bacterium, a voucher specimen may be sent to 
IDA. However, the collection is not a public 
facility. Specimens generally remain under the 
legal control of the depositor, and others wish-
ing to use the specimen must have their permis-
sion. This favors the patent seeker by aiding in 
establishing that they were the first to record 
the find, but it also sequesters the find. While it 
may be argued that the extraordinary effort 
required for, say, a private enterprise to venture 
into space, collect the specimen and return it to 
Earth justifies singular control of the specimen, 
it can also be argued that decades of public 
sponsorship of space research enabled the pri-
vate investor’s accomplishment.

As developed by the WIPO’s Inter-
governmental Committee on Intellectual 
Property and Genetic Resources, Traditional 
Knowledge and Folklore, any living entity or 
biological material collected is required to be 

BK-SAGE-DAVID_HALBERT-140357-Chp37.indd   723 8/12/2014   10:15:56 PM



THE SAGE HANDBOOK OF INTELLECTUAL PROPERTY724

publicly vouchered and deposited in a public 
institution, such as a museum collection or 
public research facility. This does not imply 
free public access, but does require that the 
specimen or material be available for bona fide 
scientific research as opposed to sequestration 
at a private facility. This seems an efficient, 
equitable, and totally appropriate requirement 
for extraterrestrial materials as well.

Grant International Patents Only

While most models of intellectual property 
rights applied to Earth’s global commons 
appear to be fraught with contradictions and 
lack clarity, the burden of hundreds of years 
of conflicting geopolitical approaches need 
not be perpetuated. The issue of overlapping 
and conflicting legal systems may be avoided 
if there is one over-arching international 
administrative system. Such a system would 
be aided by existing prohibitions in the OST 
on establishing territorial claims. Limiting 
the number of regulatory bodies seems essen-
tial to uniformity and efficiency (Scuderi, 
1989; Balsano, 1995). An international 
umbrella, such as the OST or its equivalent, 
should maintain a position of dominance in a 
hierarchy of other specialized agreements, 
similar to the Antarctic Treaty’s tiered rela-
tionship to the Antarctic Treaty System. 
Should calls for the harmonization of laws, 
procedures and guiding regulations for 
space-related IP prove successful, they could 
be applied to terrestrial issues as well.

Patent Pools

Consider the creation of international patent 
pools as a remedy for potential monopoliza-
tion of extraterrestrial life IP.

Expand the Definition of Common 
Heritage of Mankind

When applied to outer space resources, 
expand the concept of Common Heritage of 

Mankind to include extraterrestrial life. As 
with CHM on Earth where portions of profits 
made from certain patents are used for the 
conservation of affected species and their 
habitats, portions of profits derived from 
extraterrestrial life patents could be placed in 
trust for the conservation of extraterrestrial 
habitats for the benefit of native organisms.

Provide for Developing Countries’ 
Participation in Space Exploration 
and Exploitation

The International Space Station includes 
crew from non-spacefaring states. Protocols 
for providing access to extraterrestrial 
resources to less developed nations and sub-
sidizing their participation should be consid-
ered in the spirit of a shared commons.

conclusIon

It is likely that issues of ownership, private 
profits and intellectual property regarding 
discovery of extraterrestrial life are not cur-
rently of great administrative concern to those 
in national and international policy positions 
because there is little anticipation that such 
discoveries will be made. It may seem so 
remote that it is not worth the political capital 
to negotiate compromises. However, that 
would change rapidly should, for example, 
the Mars Space Laboratory report signs of 
endemic life there. At that moment, a clamor 
for international protocols for ownership and 
plans for the disbursement of potential profits 
will predictably move the issue to the top of 
political, research and commercial agendas.

As stated previously, every problem at one 
time did not exist. With extraterrestrial IP, 
the situation could change tomorrow. It may 
be extremely productive if representatives of 
spacefaring nations, involved private industry 
sectors, academic institutions with research 
interests, the UN, less developed states with-
out direct involvement in space exploration 
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and others formally approached the IP and 
extraterrestrial life issue as a hypothetical 
thought experiment. What protocols might 
they propose that would best address the con-
cerns of all involved? The chances for craft-
ing a fair and equitable resolution are at their 
greatest now, prior to any such discovery.

references

Albright, M. (2004) Profits Pending: How Life Patents 
Represent the Biggest Swindle of the 21st Century. 
Monroe, ME, Common Courage Press.

Balsano, A. (1995) ‘Intellectual property rights and 
space activities’, Space Policy, 11(3): 204–209.

Banner, S. (2011) American Property – A History of 
How, Why, and What We Own. Cambridge, MA, 
Harvard University Press.

Bennett, J. and Shostak, S. (2007) Life in the Universe. 
San Francisco, CA, Pearson Education, Inc.

Bertka, C., Roth, N. and Shindell, M. (2007) Workshop 
Report: Philosophical, Ethical, and Theological 
Implications of Astrobiology. Washington, DC, 
American Association for the Advancement of Science.

Blaustein, R. (2006) ‘Genetic resources and the 
Convention on Biological Diversity’, BioScience, 
56(7): 560–563.

Bugos, G.E. and Kevles, D.J. (1992) ‘Plants as intellec-
tual property: American practice, law, and policy in 
world context’, Osiris, 7: 74–104.

Christol, C.Q. (1999) ‘The 1979 Moon Agreement: 
Where is it today?’ Journal of Space Law, 27(1): 1–35.

Convention on Biological Diversity (1992) text at: 
https://www.cbd.int/doc/legal/cbd-en.pdf

Convention on Biological Diversity (1992) https://www.
cbd.int/doc/legal/cbd-en.pdf

Cooper, L.A. (2003) ‘Encouraging space exploration 
through a new application of space property rights’, 
Space Policy, 19(2): 111–118.

Dalton, T.R. (2010) Developing the Final Frontier: 
Defining Private Property Rights on Celestial Bodies 
for the Benefit of All Mankind, Cornell University 
Law School.

Des Marais, D. et al. (2003) ‘The NASA astrobiology 
roadmap’, Astrobiology, 3(2): 219–235.

DeVogue, A. (2013) ‘Supreme court strikes down BRCA 
gene patent’, ABC News, 13 June.

Dutfield, G. (2003) Intellectual Property Rights and the 
Life Science Industries: a Twentieth Century History. 
New York, NY, Ashgate Pub Ltd.

Dutfield, G. (2004) What is Biopiracy? International 
Expert Workshop on Acccess to Genetic Resources 
and Benefit Sharing.

Dykman, H.T. (1964) ‘Patent licensing within the 
Manufacturer’s Aircraft Association (MAA)’, Journal 
of the Patent Office Society, 46: 646.

Enard, W., Gehre, S. et al. (2009) ‘A humanized version 
of Foxp2 affects cortico-basal ganglia circuits in 
mice’, Cell, 137(5): 961–971.

Fiji Times (2011) ‘Economic value of traditional knowl-
edge’, Fiji Times, 28 March, www.fijitimes.com/
story.aspx?id=169405

Frakes, J. (2003) ‘The common heritage of mankind 
principle and deep seabed, outer space, and 
Antarctica: Will developed and developing nations 
reach a compromise?’, Wisconsin International Law 
Journal, 21: 409.

Fry, T. (1946) ‘Land tenures in Australian law’, Res 
Judicatae, 3: 158.

Gabriel, D.C. (2012) Patentable and Non-Patentable 
Biotech Inventions, K&S Partners, Gurgaon, India.

Hardin, G. (1968) ‘The tragedy of the commons’, 
Science, 162(3859): 1243–1248.

Hardin, G. (1995) Living Within Limits: Ecology, 
Economics, and Population Taboos, Oxford, Oxford 
University Press.

Hearsey, C. (2008) A Review of Challenges to Corporate 
Expansion into Outer Space. Conference Report, 9–
11 September 2008, American Insitutue of 
Aeronautics and Astronautics, San Diego, CA.

Hertzfeld, H.R. and von der Dunk, F.G. (2005) ‘Bringing 
space law into the commercial world: Property rights 
without sovereignty’, Chicago Journal of International 
Law, 6: 81.

IUCN (1980) World Conservation Strategy – Living 
Resource Conservation for Sustainable Development. 
World Conservation Union, United Nations 
Environment Programme, Word Wide Fund for 
Nature, Gland, Switzerland. https://portals.iucn.org/
library/sites/library/files/documents/WCS-004.pdf

Justia (1980) Diamond v Chakrabarti, 447 U.S. 303 
(1980). U.S.S. Court. Washington, DC, www.supreme.
justia.com/cases/federal/us/447/303/case.html

Koerth-Baker, M. (2013) ‘Patent life: How the Supreme 
Court fell short’, BoingBoing, www.boingboing.
net/2013/07/31/patent-life-how-the-supreme-c.
html 2013

Kurlansky, M. (1997) Cod: A Biography of the Fish that 
Changed the World. New York, NY, Penguin Books.

Kurzweil, R. (2005) The Singularity is Near. New York, 
NY, Viking Press.

Laird, S. et al. (2007) ‘Recent trends in the biological 
prospecting’. Antarctic Treaty Consultative Meeting.

BK-SAGE-DAVID_HALBERT-140357-Chp37.indd   725 8/12/2014   10:15:56 PM



THE SAGE HANDBOOK OF INTELLECTUAL PROPERTY726

Listner, M. (2012) ‘US rebuffs current draft of EU Code 
of Conduct: is there something waiting in the 
wings?’, The Space Review, 16 January, www.thes-
pacereview.com/article/2006/1

Lumelsky, A.E. (2004) ‘Diamond v. Chakrabarty: Gauging 
Congress’ Response to Dynamic Statutory Interpretation 
by the Supreme Court’, Bepress Legal Series, 288.

Mach, Ernst and Hiebert, Erwin (1997) Knowledge and 
Error – Sketches on the Psychology of Enquiry. 
Boston, MA, D. Reidel Publishing Company.

Magnani, Thomas (1999) ‘The patentability of human-
animal chimeras’, Berkeley Technology Law Journal, 
14: 443, Berkeley, CA, www.heinonline.org/HOL/
LandingPage?collection=journals&handle=hein.
journals/berktech14&div=30&id=&page=

Mathur, A. and Dua, K. (2005) ‘A comparative study of 
DNA sequence patenting in the USA, Europe & 
Japan, and suggestions for the course of action for 
India’, University of Washington School of Law, 
Center for Advanced Study and Research on 
Intellectual Property Newsletter, 12(2).

Oldham, P and South, C. (2004) ‘Global status and trends 
in intellectual property claims: Genomics, proteomics 
and biotechnology’, United Nations – Executive Secretary 
of the Convention on Biological Diversity, ESRC Centre 
for Economic and Social Aspects of Genomics.

Pan, P. (2006) Bioprospecting: Issues and Policy 
Considerations. Honolulu, HI, Legislative Reference 
Bureau, State of Hawaii.

Payoyo, P.B. (1997) Cries of the Sea – World Inequality, 
Sustainabile Development and the Common Heritage 
of Mankind. The Hague, The Netherlands, Kluwer 
Law International.

Pop, V. (2009) Who Owns the Moon? Extraterrestrial 
Aspects of Land and Mineral Resources Ownership, 
New York, NY, Springer Verlag.

Porter, E. (2012) ‘Tech suits endanger innovation’, New 
York Times, 19 May, www.nytimes.com/2012/05/30/
business/economy/tech- lawsuits-endanger- 
innovation.html?_r=0

Reynolds, G. and Merges, R. (1998) Outer Space: 
Problems of Law and Policy. Boulder, CO, Westview 
Press.

Reynolds, G. (2008) ‘Who owns the Moon? The case 
for lunar property rights’, Popular Mechanics 
(online), June 2008, http://www.popularmechanics.
com/science/space/moon-mars/4264325

Scuderi, E. (1989) ‘Space and the law of intellectual 
property’, Law Institute Journal, 492–494.

Shankar, U. (2008) ‘Bioprospecting – a quest for natu-
ral solutions’, www.expresspharmaonline.
com/20080115/research01.shtml

Shiva, V. (2000) ‘North-south conflicts in intellectual 
property rights’, Peace Review, 12(4): 501–508.

Smith, S. (2004) Access to Genetic Resources and 
Intellectual Property Rights: What Is Biopiracy? 
International Expert Workshop on Access to Genetic 
Resources and Benefit Sharing, Cuernavaca, Mexico.

Sovereignty International (1998) ‘How the Convention 
on Biodiversity was defeated’, (http://sovereigntyon-
line.org/p/land/biotreatystop.htm)

Thieman, W.J. and Palladino, M.A. (2004) Introduction 
to Biotechnology. San Francisco, CA, Pearson/
Benjamin Cummings.

US Supreme Court (2013) Association for Molecular 
Pathology et al. v. Myriad Genetics, Inc., et al., US 
Supreme Court, June 13, 2013.

Viikari, L. (2002) From Manganese Nodules to Lunar 
Regolith: A Comparative Legal Study of the 
Utilization of Natural Resources in the Deep Seabed 
and Outer Space. Rovanieme, University of Lapland.

Wasser, A. and Jobes, D. (2008) ‘Space settlements, 
property rights, and international law: Could a lunar 
settlement claim the lunar real estate it needs to 
survive?’, Journal of Air Law and Commerce, 73(1): 
37–78.

WIPO (2009) ‘What is intellectual property?’, www.
wipo.int/about-ip/en/

WIPO (2012) ‘About WIPO’, http://www.wipo.int/
about-wipo/en/

BK-SAGE-DAVID_HALBERT-140357-Chp37.indd   726 8/12/2014   10:15:56 PM


