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BIoPRoSPEcTING aND aRcTIc GENETIc RESouRcES 
a chaLLENGE FoR INTERNaTIoNaL Law

INTRoDucTIoN

For many years bioprospecting has been one of the most controversial issues 
in environmental law. a key development in this debate was the negotiation of the 
convention on Biological Diversity in 1992. Growing scientific and commercial 
interest in biotechnology developed from the biotechnology potential of extreme 
and isolated environments has in turn presented new challenges for environmen-
tal governance, especially in areas beyond national jurisdiction. Due to climate 
change the arctic has become more accessible to commerce and industry. The 
melting ice caps have made access to the arctic oil and gas resources a reality. The 
more recent rapid retreat of the sea ice will provide new lucrative shipping routes 
from asia to Europe. The existing fishing grounds in the arctic seem set to enlarge 
as the ice retreats, and seaborne tourism has been steadily growing for the last 
years and now brings around a million people to the arctic each year. These new 
commercial opportunities may bring not only economic benefits, but also new 
challenges for the sustainable management of the arctic ecosystem. The rapid 
environmental changes have raised concerns about the future of the arctic region 
and effect of these changes at a global level. Bioprospecting is also a growing activ-
ity in the arctic, where the states concerned are signatories to the convention on 
Biological Diversity, providing a national framework for ownership, management 
and control of the activities. 

* Maja Głuchowska-wójcicka PhD, assistant professor Law and Security Institute wSB 
Gdańsk.
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1. ThE DEFINITIoN

There is no commonly agreed definition of the term “bioprospecting” in in-
ternational use. Prior to the convention on Biological Diversity (cBD) genetic 
resources meant: “genetic material of actual or potential value” and further it 
defines genetic materials as: “any material of plant, animal, microbial or other 
origin containing functional units of heredity”, but the convention does not de-
fine “bioprospecting”.1 The definition tells us that genetic material may have any 
biological origin, whereas of plant, animal or microbial. Genetic resources are 
a subset of biological resources.2 The genetic material should have two other ele-
ments – functionality and value. 

according to the cBD the definition of “genetic material” is any material con-
taining “functional units of heredity”. The word “functional” contains a dynamic 
element as the state of knowledge and technology develops trough history3. Ge-
netic materials that are not functional at the moment can become significant in 
a couple of years. Functionality is used in connection with the term “units of he-
redity” which relates to biology, knowledge and technology. So genetic materials 
can be understood as material from any biological sources where units of heredity 
are operating or having a function.4 

The second part of the definition says that genetic resources are materials with 
“actual or potential value”. The understanding of the term is not restricted  to the 
economic value only. It should be understood as being of the social, economic, 
cultural and spiritual nature. The terms “actual and potential” used in the cBD 
definition should be read as a reference to the technological state of the art.5 The 
actual value concerns the value of genetic material in combination with the tech-
niques known and developed at the time of access. The potential value should be 
understood as the possible new techniques developed in the future. 

The term “genetic resources” has spread since its inclusion in the cBD, and 
appears in many international treaties and documents and also in national laws. 
The lack of consistency creates legal uncertainty. From a legal point of view it 
is unclear under which regime MGRs fall and under what conditions they can 
be patented. There are three main legal instruments – the 1982 united Nations 

1 h. cohen, Some Reflections on Bioprospecting in the Polar Regions, (ed.) D. Vidas, Law, Tech-
nology and Science for oceans in Globalisation. Iuu Fishing, oil Pollution, Bioprospecting, outer 
continental Shelf, Leiden-Boston, 2010, p. 339.

2  uNEP/cBD/wG-aBS/7/2, annex par.3. 
3 P.j. Schei, M.w. Tvedt, Genetic resources in the CBD. The Wording, the Past, the Present and the 

Future, Fridtjof Nansen Institute, Norway 2010, p. 2. 
4 Ibidem, p. 3. 
5 Ibidem.
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convention on the Law of the Sea (uNcLoS), the 1992 convention on Biologi-
cal Diversity (cBD) and the agreement on Trade-Related aspects of Intellectual 
Property Rights (TRIPS). The TRIPS convention is an international regulation for 
intellectual property rights, specifically patents and its compatibility with uNL-
coS and cBD is a subject for another discussion. The article analyzes the legal 
status of bioprospecting in the light of uNcLoS and the access and commercial 
exploitation in the light of cBD. 

2. uNITED NaTIoNS coNVENTIoN oN ThE Law oF ThE SEa

uNcLoS was adopted by the Third united Nations conference on the Law of 
the Sea on 10 December1982 and entered into force on 16 November1994. uNc-
LoS, considered the “constitution for the oceans,” as declared by the u.N. General 
assembly and repeatedly confirmed by the states, “sets out the legal framework 
within which all activities in the oceans and seas must be carried out”. Despite its 
aim to be comprehensive uNcLoS does not cover all aspects of activities on and 
in the oceans.6 The issues of marine biodiversity and marine genetic resources fall 
into these categories. uNcLoS does not contain any provision explicitly regulat-
ing bioprospecting. There are only brief references to “biodiversity” in uNcLoS. 
There is no reference at all to “genetic resources”. In the 1970s when the conven-
tion was being negotiated the importance of biodiversity and genetic resources 
was only poorly understood. 

uNLcoS sets out general principles and rules for the protection of the ma-
rine environment. Part XI addresses flora and fauna that might be affected by 
seabed mining; and Part VII deals with the consequences of fishing on depend-
ent and associated species. article 194 (5) requires States to take measures: “(…) 
necessary to protect and preserve rare or fragile ecosystems as well as the habitat 
of depleted, threatened or endangered species and other forms of marine life”. 
article 196, which requires States to take all the measures necessary to protect 
the marine environment from the use of technologies under their jurisdiction or 
control, or the intentional or accidental introduction of alien or new alien species, 
is also relevant. Part VII, on the high Seas, also refers briefly, albeit indirectly, to 
biodiversity. Part XIII uNcLoS, which focuses on marine scientific research, lays 
down the principles and rules for its use in all areas. 

In areas under national jurisdiction the states have an obligation to regulate 
the collection of living resources in accordance with international law. The coastal 

6 D.R. Rothwell, The Artctic in International Affairs: Time for a new Regime?, ”Brown journal 
of world affairs” 2008, vol. 15/1, pp. 241–253. 
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states may regulate those activities through domestic laws. In the territorial sea 
the coastal states have sovereignty over the resources. In the exclusive economic 
zone the coastal states have sovereign rights over natural resources, but if any oth-
er state wishes to collect living resources to harvest them for use, the coastal state 
has the obligation to allow such activity7. The coastal state has sovereign rights to 
explore and exploit natural resources on its continental shelf. This right includes 
collecting mineral and other non-living resources of the seabed and the subsoil 
and the living organism of sedentary species on or under the seabed. unlike in the 
EEZ the state has no obligation to allow other states access to any resources on its 
continental shelf. 

In areas beyond national jurisdiction it is necessary to separate MSR in the 
high seas from that in the area. uNcLoS provides that the deep seabed, as it 
lies beyond national jurisdiction, is subject to the common heritage of mankind, 
managed by the International Seabed authority. however, the water column be-
yond national jurisdiction is the part of the high seas regime and that means it is 
subject to the freedoms of navigation and of scientific research. There is a disa-
greement as to whether the MGRs come under the common heritage of mankind 
(chM) regime or not. Some states considered that MGR fell within the freedom 
of high seas set out in uNLcoS Part VII, others believed that they were part of 
the chM and fell within the regime for the area established under Part XI. oth-
ers considered that MGR fell within neither regime and that a new regime had 
to be negotiated8. This distinction creates one of the elementary problems when 
it comes to applying uNcLoS to MGRs It is, however, important to outline the 
main characteristics of both regimes in order to foresee the legal framework that 
might regulate MGRs and the related issues.

“The area”— the floor and the subsoil of areas beyond national jurisdiction — 
is subject to the regime of the “common heritage of mankind.”9 The common her-
itage of mankind was first introduced by the Maltese representative, arvid Pardo, 
in his speech in front of the u.N. General assembly in 1967. his idea is reflected 
in article 137 which provides:
1. No State shall claim or exercise sovereignty or sovereign rights over any part 

of the area or its resources, nor shall any State or natural or juridical person 
appropriate any part thereof. No such claim or exercise of sovereignty or sov-
ereign rights nor such appropriation shall be recognized.

7 Ibidem, p. 342
8 T. Scovazzi, Is the UN Convention on the Law of the Sea the Legal Framework for All Activities 

in the Sea. The Case of Bioprospecting, (ed.) D. Vidas, Law, Technology and Science for oceans in 
Globalisation. Iuu Fishing, oil Pollution, Bioprospecting, outer continental Shelf, Leiden-Boston, 
2010, p. 310.

9 uNcLoS, art. 136
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2. all rights in the resources of the area are vested in mankind as a whole, on 
whose behalf the authority shall act. These resources are not subject to aliena-
tion.(…)

3. No State or natural or juridical person shall claim, acquire or exercise rights 
with respect to the minerals recovered from the area except in accordance 
with this Part.
The concept or principle of the chM covers five elements. Firstly, it prohib-

its national appropriation of any areas or resources in areas beyond the limits of 
national jurisdiction. Secondly, it requires that the area and any activities therein 
be devoted to peaceful purposes. Thirdly, the area and its resources should be 
used for the benefit of all mankind. Fourthly,  the principle requires the estab-
lishment of an international organisation entitled to act on behalf of mankind 
in the exercise of rights over the resources in question. Finally, the environment 
and flora and fauna of the area should be protected and conserved for the future 
generations. 

when uNcLoS was negotiated, the existence of living resources in the area 
and their possible economic value was unknown . as a result, article 133 defines 
resources as “all solid, liquid or gaseous mineral resources in situ in the area at 
or beneath the seabed, including polymetallic nodules.” This narrow definition of 
the resources has led some to posit that the common heritage of mankind regime 
does not apply to MGRs.10 

The water column beyond the EEZ is termed the high Seas. The principles and 
rules governing the high seas are set out in LoSc Part VII. article 87 of Part VII 
outlines the basic principles underlying the concept of the freedom of the high 
seas. It means is that: “[t]he high seas are open to all States, whether coastal or 
land-locked.” all States are free to engage in lawful activities such as navigation, 
overflight, fishing, laying of pipelines and cables, the construction of artificial is-
lands and other installations, and marine scientific research. however, all activi-
ties on the high seas are subject to the respect for the interests of other States and 
their activities on the high seas, and are subject to certain conditions and detailed 
regulations, including the responsibility to preserve and protect the marine envi-
ronment. The freedom of high seas does not mean that states can do anything they 
like. The freedom is well regulated by customary and treaty law. 

The fundamental condition for enjoying these freedoms is the nationality of 
the vessels. The vessels exercising activities in the high seas have to be linked with 
a state, which has exclusive jurisdiction and control over them. 

10 D. Leary, International Law and Genetic Resources of the Deep Sea, (ed.) D. Vidas, Law, Tech-
nology and Science for oceans in Globalisation. Iuu Fishing, oil Pollution, Bioprospecting, outer 
continental Shelf, Leiden-Boston, 2010, p. 364
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3. coNVENTIoN oN BIoLoGIcaL DIVERSITY

The convention on biological diversity was concluded in Rio de janeiro in 
1992 and entered into force in December 1993. The convention on Biological Di-
versity (cBD) has been hailed as the epitome of a new generation of multilateral 
environmental agreements (MEa) at the crossroads of environmental protection 
and development.11at the time of its inception, it marked a departure from earlier 
international environmental law instruments by supporting a balance between 
conservation and sustainable use rather than a blanket preference for conserva-
tion.12 It introduced novel legal concepts such as biodiversity,13 ecosystems,14 ge-
netic resources and biotechnology, benefit sharing, and traditional knowledge.15It 
provided an innovative and flexible framework for accommodating developed 
and developing countries’ concerns and capacities16 and for encouraging partner-
ships between national and local authorities, local and indigenous communities, 
and the private sector.17 It has currently been ratified by 193 states. The cBD regu-
lates access to resources that falls under state jurisdiction. Due to cBD states have 
sovereign rights to exploit their natural resources18. The access to genetic resourc-
es in areas under national jurisdiction is governed by two mandatory principles. 
Firstly, the access to genetic resources falls under the jurisdiction of the national 
authority of the state on the territory of which the resource is located.19 Secondly, 
the terms that allow access are agreed between the provider state and the user.20 

The cBD addresses directly the issues of the conservation and sustainable use 
of biodiversity in general, including marine biodiversity. as set out in article 1 
there are three objectives:

11 convention on Biological Diversity, 31 I.L.M. 822 (1992) [cBD]. L. Glowka et al., A Guide to 
the Convention on Biological Diversity (1994); c. Tinker, A New Breed of Treaty: The United Nations 
Convention on Biological Diversity 12 Pace Envt’l L. Rev. 191 (1995)

12 S. johnston, The convention on Biological Diversity: The Next Phase 6 R.E.c.I.E.L. 219 
(1997).

13 R. Rayfuse, Biological Resources, [in] D. Bodansky, j. Brunnée, and E. hey, (eds.), The Oxford 
Handbook of International Environmental Law, 362 (2007).

14 D. Tarlock, Ecosystems, in Bodansky, Brunnée, and hey supra note 12, 574.
15 a. Meyer, International Environmental Law and Human Rights: Towards the Explicit Recogni-

tion of Traditional Knowledge 10 R.E.c.I.E.L. 37 (2001).
16 D. McGraw, The cBD: Key Characteristics and Implications for Development 11 R.E.c.I.E.L. 

17 (2002).
17 L. kimball, Institutional Linkages between the Convention on Biological Diversity and Other 

International Conventions 6 R.E.c.I.E.L. 239 (1997).
18 cBD art. 3. 
19 cBD art. 15.5 
20 cBD art. 15.4 
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1. the conservation of biological diversity 
2. the sustainable use of its components 
3. the fair and equitable sharing of the benefits arising out of utilization of genetic 

resources.
The cBD applies primarily within national jurisdiction. In relation to each 

State party it applies both to components of biological diversity and to the process 
and activities. Since the conventions have limited the territorial scope there is 
a problem when it comes to applying cBD to MGRs in the water column and in 
the seabed beyond national jurisdiction. The convention would apply to activi-
ties beyond national jurisdiction only to the extent in which states regulate the 
activities of their own nationals.21 State parties are obligated to apply the general 
principles of the cBD to processes and activities carried out under their jurisdic-
tion or control. This includes taking measures to control the actions of both their 
nationals and ships flying their flag.22 Furthermore, under article 5 State parties 
are required to cooperate directly, or through competent international organiza-
tions, for the conservation and sustainable use of biodiversity in areas beyond 
national jurisdiction. 

4. BIoPRoSPEcTING IN ThE aRcTIc 

although there is considerable research in relation to all fields of biotechnol-
ogy across the arctic countries, research in relation to biotechnology based on 
arctic genetic resources is focused on five main areas. These areas are: enzymes 
for use in a range of industrial processes including food technology23, bioreme-
diation and other pollution control technologies24, anti-freeze proteins for use in 

21 D. Leary, International Law and Genetic Resources of the Deep Sea, (ed.) D. Vidas, Law, Tech-
nology and Science for oceans in Globalisation. Iuu Fishing, oil Pollution, Bioprospecting, outer 
continental Shelf, Leiden-Boston, 2010, p. 363.

22 L.a. de La Fayette, A New Regime for the Conservation and Sustainable use of Marine Biodi-
verisity and Genetic Resources Beyond the Limits of National Jurisdiction, The International journal 
of Marine and coastal Law 24 (2009), p. 243

23 Several companies have expressed interest in this research. one of those companies is arla 
Foods – a Danish company with interests in milk based products. arla Foods was a formal partici-
pant in a project with Danish researchers on both cold active enzymes and stable enzymes for use in 
various dairy processes. arla Foods has also been involved in a research project that aims to develop 
new peptides using milk proteins cleaved with cold-active proteases from arctic microorganisms. 

24 human activities in the arctic often involve the use of petroleum hydrocarbons for power 
generation, heating and operation of vehicles, aircraft and ships. 
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food technology25, dietary supplements with a particular focus on polyunsatu-
rated fatty acids26 and pharmaceuticals and other medical uses.27 of all the arc-
tic States, Norway has the most developed and successful marine biotechnology 
sector that is focused on arctic genetic resources. Norway has four universities 
pursuing research into marine biotechnology (in oslo, Bergen, Trondheim and in 
the arctic at Tromsø), several marine research institutes (including the Institute 
of Marine Research in Bergen and the Norwegian Institute of Fisheries and aq-
uaculture in Tromsø), several large-scale aquaculture stations (near Bergen, and 
in Tromsø) and a research station at Ny Ålesund, Spitzbergen; but also canada 
and the u.S. are developing well prospecting marine biotechnology sectors. Most 
of the companies involved in arctic bioprospecting are from the u.S. Today over 
fifty companies are involved in bioprospecting and or sale of products derived 
from or based on the genetic resources of the arctic.

There is a clear division within the international community whether ma-
rine genetic resources should be governed under Part XI uNcLoS as common 
heritage of mankind and be subject to a benefit-sharing regime through the In-
ternational Seabed authority or whether these resources are subject to Part VII 
uNcLoS and are part of the high-sea freedom regime. For the arctic fragile eco-
system it would be better to recognise marine bioprospecting as subject to Part 
XI uNcLoS. Pursuant to article 140 activities in the area are to be carried out 
for the benefit of mankind as a whole and the International Seabed authority is 
to provide for the equitable sharing of financial and economic benefits of those 
activities. That means that they do not belong to any person, company or state, 
but to mankind as a whole, and the benefits would be shared by all mankind. 
It would be a significant anomaly if bioprospecting and the sustainable use of 
biodiversity generally were the only activities in the area not undertaken for the 
benefit of mankind. But some arctic states like the united States will never agree 
to that, but even if MGRs in the area cannot be considered part of the heritage of 
mankind regime, MGR are resources which the majority of states have an interest 

25 arctic living organisms are exposed to freezing temperatures and have developed ways to 
adapt to life at sub zero temperatures. The properties of anti-freeze proteins isolated from such spe-
cies have a wide number of possible applications in biotechnology including: enhancing the cold 
storage and cryopreservation of cells and tissue use as ice nucleators to inhibit recrystalisation of ice 
during freezing and thawing with application in the cold storage of food preservation of food texture 
and flavour in frozen food; preservation of food texture and flavour in frozen food.

26 The extraction and manufacturing of fish oil rich in omega 3 fatty acids is already an estab-
lished industry that has been operating in several arctic countries for over a century. 

27 one of the most surprising examples of arctic biodiversity being studied for medical pur-
poses is the arctic ground squirrel (Spermophilus parryii) research on this animal may offer clues 
for treating or preventing stroke-related brain injury in humans when blood flow transiently reaches 
the low level typical of hibernation.
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in because of their location – in areas beyond national jurisdiction, and so poten-
tially exploitable by all states – and are also common because of their potential 
benefits to mankind.

In the arctic MGR in the territorial sea, in the EEZ and in the continental 
Shelf is to be conducted only upon the consent of the coastal state. Some of the 
arctic ocean coastal states have enacted national legislation for bioprospecting 
in marine areas under their jurisdiction. For example, in canada some laws and 
regulations at the federal, provincial and territorial levels cover some of the ele-
ments of access and benefit sharing.28 The other arctic ocean coastal states have 
only limited legislation or are still developing domestic  regulatory frameworks 
for bioprospecting for MGR. The content and operation of national legislation 
may affect the debate on the regulation of bioprospecting at the global level. al-
though research on biotechnology potential of arctic  genetic resources is largely 
occurring on sovereign territory or waters of the arctic States, melting ice gives 
opportunities for bioprospecting in areas beyond national jurisdiction. 

what can and will the arctic states do to protect their environment from ex-
cessive bioprospecting? First of all, the legal regime could be left unaltered and 
marine biological diversity outside of national jurisdiction would remain unregu-
lated by the cBD and freely available to those willing to invest in exploiting those 
biological resources. This would seem to be the preferred position of the united 
States. Doing nothing poses a risk of  an irreversible loss of diversity and concomi-
tant economic, scientific, and medical opportunities. Precautions dictate that it is 
preferable that states act to establish norms for the conservation of marine biodi-
versity outside national jurisdiction. Furthermore, waiting until the interests have 
been vested and reasonable expectations have been created to establish a legal 
regime or guiding principles for regulating marine biodiversity will make it much 
harder to ensure that sustainable use is on a fair and equitable basis. It will also 
undermine any sort of interpretation of biological diversity beyond the limits of 
national jurisdiction as falling within the common heritage of mankind.

a second alternative or conserving marine biodiversity outside national juris-
diction would be to bring such resources within the uNcLoS regime governing 
the area and the control of the International Seabed authority.

  
This suggestion 

has a number of advantages. Firstly, a structure for the agreed international super-
vision of the conservation and sustainable use of resources under uNcLoS there 
has already been in place, one of the most comprehensive environmental treaties 
extant a decision to pursue this alternative would be compatible with and sup-
portive of the benefit sharing approach contained in both the cBD and uNcLoS. 

28 See more www.ec.gc.ca/apa-abs/default.asp?lang+En&n+aEFc44aD-1>
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another possibility is to adopt a common approach, whether through the arc-
tic council or through an ad hoc agreement of the five coastal states, to the issue of 
arctic biodiviersity beyond national jurisdiction in general and MGR in particu-
lar, their action would have impact on the practice of bioprospecting in the central 
part of the arctic ocean. Bioprospecting for MGR in areas beyond national juris-
diction might give rise to a conflict because of the lack of agreement at the global 
level on the relevant legal regime. also non-arctic states and other entities claim 
their right to MSR in the arctic. This may give rise to potential conflicts between 
the parties. It is important to examine what framework governs the MSR in the 
arctic. The arctic ocean coastal states may adopt a common approach, whether 
through the arctic council or through the ad hoc gathering of the five arctic 
ocean coastal states to the issue of arctic biodiversity beyond national jurisdic-
tion in general and arctic MGR in particular. 

coNcLuSIoNS

as the arctic has become more accessible, the industrial and commercial in-
terest in the resources of the arctic has increased.  This includes also the interest 
in the genetic resources of the arctic. The existing legal framework which includes 
uNcLoS and cBD is not sufficient. It is difficult to draw a line between scientific 
research and exploration, or between MSR and bioprospecting, between common 
heritage of mankind and the high-sea regime. Most of the arctic ocean consists 
of international waters. how much of the seabed is concerned to be the common 
heritage of mankind has not been known yet. Despite the difficulties in defining 
“marine scientific research”, it remains the fact that the coastal states have juris-
dictional rights when it comes to marine scientific research activities in their EEZ. 

we have to keep in mind that the draft ocean treaty proposed by Malta in 1971 
included both biological and mineral resources in the sea area beyond 200 nm. 
During uNcLoS III, biological resources were omitted from Part XI, because at 
the time it was believed that they fell mainly within national jurisdiction. Since 
very little was known about marine organisms in the open ocean and the deep 
seabed, it was assumed that these areas were largely devoid of life. certainly, no 
one imagined that the few animals believed to exist had any commercial value. 
Since the reason for declaring the mineral resources to be the chM was the ex-
pectation of their commercial value, it is reasonable to suppose that had the States 
been aware of the potential value of biological resources in the area, these re-
sources would have been included in the chM.
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Notably, the Preamble to the LoSc refers back to Resolution 2749 (XXV) un-
derlining that the purpose of the LoSc is to develop the principles established by 
the resolution, in particular, that the oceans’ resources are the chM and should 
be developed for the benefit of all mankind. Furthermore, article 136 provides 
that the area and its resources are the chM. Since the area itself is the chM, 
it would seem reasonable to conclude that everything within it, both living and 
non-living, should also be the chM. The chM lies at the origins of the LoSc and 
remains one of its fundamental concepts or principles. This is made clear, not only 
in the Preamble, but also in the provisions on amendments.

Pursuant to article 140, activities in the area are to be carried out for the ben-
efit of mankind as a whole, and the ISa is to provide for equitable sharing of fi-
nancial and other economic benefits of those activities. under article 143, MSR is 
to be carried out for the benefit of mankind as a whole, and parties must develop 
a program for MSR for the benefit of developing countries and technologically 
less developed countries. Pursuant to article 149, all objects of an archaeological 
and historical nature found in the area must be preserved or disposed of for the 
benefit of mankind as a whole.

It would be a significant anomaly if bioprospecting and the sustainable use of 
biodiversity generally were to be the only activities in the area not undertaken for 
the benefit of mankind as a whole. Taking into consideration the purpose of uN-
cLoS to regulate all activities on the oceans and to the benefit of all mankind, as 
well as the nature of MGR as the functional units of heredity (heritage), it would 
only be logical that genetic resources should be included in the chM. If the goals 
of equity and economic development are to be achieved, all the resources in aBNj 
must be protected and used sustainably for the benefit of all mankind. For all 
these reasons, MGR should be considered as the chM and should be expressly 
declared as such in an implementing agreement to uNcLoS. 

Melting ice in the arctic seems to raise a number of questions, which need to 
be discussed. one of them is bioprospecting. The changes and responsibility have 
to go hand in hand while exploring the arctic resources. 




